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NOTICE 

EIA/JEDEC Standards and Publications contain material that has been prepared, progressively reviewed, and 
approved through the JEDEC Council level and subsequently reviewed and approved by the EIA General 
Counsel. 

EWJEDEC Standards and Publications are designed to serve the public interest through eliminating 
misunderstandings between manufacturers and purchases, facilitating interchangeability and improvement 
of products, and assisting the purchaser is selecting and obtaining with minimum delay ~e proper product 
.for his particular need. Existence of such standards shall not in any respect 'Jreclude any member or 
nonmember of JEDEC from manufacturing or selling products not conforming to such standards, nor shall 
the existence of such standards preclude their voluntmy use by those other than EIA members, whether the 
standard is to be used either domestically or internationally. 

EWJEDEC Standards and Publications are adopted without regard to whether their adoption may involve 
patents or anicles, materials, or processes. By such action, EWJEDEC does not assume any liability to any 
patent owner, nor does it assume any obligation whatever to panies adopting the EWJEDEC Standards or 
Publications. 

The information included in EWJEDEC Standards and Publications represents a sound approach to product 
specification and application, principally from the solid state device manufacturer viewpoint. Within the 
JEDEC organization there are procedures whereby an EWJEDEC Standard or Publication may be funher 
;processed and ultimately becomes an EIA Standard. 

Inquiries. comments, and suggestions relative to the content of this EWJEDEC Standard should be addressed 
:10 the JEDEC Executive Secretary at EIA Headquaners, 2500 Wilson Boulevard, Arlington, VA 22201. 

Published by 

©ELECTRONIC INDUSTRIES ASSOCIATION 1997 
Engineering Department 
2500 Wilson Boulevard 
Arlington, VA 2220 I 

"Copyright" does not apply to JEDEC member companies as they are free 
to duplicate this document in accordance with the latest revision of the 
JED EC Publication 21 "Manual of Organization and Procedure". 

PRICE: Please refer to the current 
Catalog of El~ JEDEC, and TIA STANDARDS and ENGINEERING PUBLICATIONS 

or call Global Engineering Documents, USA and Canada (1-800-854-7179) 
International (303-397-7956) 

Printed in U.S.A. 
All rights reserved 
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JESD 21-C, Release? Insertion Instructions 
Instructions for adding Release 7 to JEDEC Standard 21-C. 

lnclosed with this instruction sheet are new and replacement pages for JEDEC Standard 21-C. Those pages which contain 

new material are labeled "Release 7" at the bottom of the page. In some cases, there will be old material on the back of the 

sheet containing a Release 7 page. This old material will be labeled Release 1, Release 2, Release 3, Release 4, Release 5. or 

Release 6 as there are no changes from the original release. All new text is marked by a "Revision Bar'' in the outside margin in 

addition to the "Release 7" label in the inside footer of the page. 

In this release, I have introduced a new feature in the Release#. In the past when an older sheet was replaced with a new one, either to 

make a correction, orto revise the original sheet, the new release number simply replaced the old number, thus loosing the information of the 

original release number. In tl;iis release, the old number will be retained followed by the letter "c" for correction, or "r" for revised, this 

followed by the new release number (e.f 4c7 or 6r7) 
The following is a series of sheet by sheet instructions to be used to print the pages for this release. The instruction numbers correspond 

directly the instructions intended for the holders of the Standard. These are also included with the new originals for R-6. These instructions 

should be included as the first pages in Release 6. In the printing instructions, the Release# s are refered to as R#. 

In the following 75 instructions, the material is arranged in 3 columns. The first column tells which sheet to remove from the 

21-C binder. The second column tells which sheet to add to the binder. The third column gives an explanation cifthe reason for 

the change or addition. 

REMOVE ADD REASON 

1. Remove Cover Page Add replacement Cover Page Contains new Release level and date. 

2. Remove Title Page; Add replacement Title Page: Contains revision Log for Standard. 

3. Remove TOG, 8 sheets; Add replacement TOG, 9 sheets; Revised Table of Contents 

4. Remove PP 2-3/4 Add replacement PP 2-3/4 New definitions added 

5. Remove PP 2-5/6 Add replacement PP 2-5/6 

6. Remove PP 2-7/8 Add replacement PP 2-7/8 New material added. 

7. Remove PP 2-9/1 o Add replacement PP 2-9/1 O New material added. 

8. Remove P 3.5.1-3 Add replacement PP 3.5.1-3/4 New standards added 

9. Add new PP 3.5.1-33/34 New standard added 

10. Remove P 3.5.2-3 Add replacement P 3.5.2-3 New standards added 

11. Remove P 3.5.2-9 Add replacement PP 3.5.2-9/1 O New devices added to existing standard. 

12. Add new P 3.5.2-11 New standard 

13. Remove P 3.5.3-1 Add replacement P 3.5.3-1/2 Section re--orgainzed 

14. Remove P 3.5.3-3/4 Add replacement PP 3.5.3-3/4 New standards added. 

15. Remove P 3.5.3-5/6 Add replacement PP 3.5.3-5/6 New standard added 

16. Remove P 3.5.3-7/8 Add replacement P 3.5.3-7/8 New standards added 

17. Add new P 3.5.3-9/1 o New standards added 

18. Add new P 3.5.3-11/12 New standards added 

19. Add new P 3.5.3-13/14 New standards added 

20. Add new P 3.5.3-15 New standards added 

21. Remove P 3.7.5-1/2 Add replacement PP 3.7.5-1/2 New standards added. 

22. Remove P 3.7.5-3/4 Add replacement PP 3.7.5-3/4 New standards added. 

23. Remove P 3.7.5-25/26 Add replacement PP 3.7.5-25/26 Errors corrected 

24. Remove P 3.7.7-15/16 Add replacement PP 3.7.7-15/16 Errors corrected 

25. Remove P 3.7.8-3 Add replacement P 3.7.8-3 Existing standard modified. 
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26. Remove PP 3.7.8-9/10 Add replacement PP 3.7.8-9/10 New device added. 

27. Add new P 3.7.8-11 New standards added 

28. Remove P 3.9.1-15/16 Add replacement PP 3.9.1-15/16 New standards added. 

29. Remove P 3.9.2-3/4 Add replacement PP 3.9.2-3/4 New standards added. 

30. Remove PP 3.9.2-15/16 Add replacement PP 3.9.2-15/16 Modified drawing of existing standard. 

31. Remove PP 3.9.2-17/18 Add replacement PP 3.9.2-17/18 Modified drawing of existing standard 

32. Add new PP 3.9.2-19 New standard. 

33. Remove P 3.9.3-11/12 Add replacement P 3.9.3-11/12 Standard modified. 

34. Remove P 3.9.4-3/4 Add replacement PP 3.9.4-3/4 New standards added. 

35. Remove P 3.9.4-13/14 Add replacement PP 3.9.4-13/14 New standards added. 

36. 

37. Remove P 3.9.5-3 Add replacement P 3.9.5-3 New standards added. 

38. Remove P 3.9.5-15/16 Add replacement PP 3.9.5-15/16 New standard added. 

39. Remove P 3.10.3-1/2 Add replacement PP 3.10.3-1/2 New standards added. 

40. Remove P 3.10.3-5/6 Add replacement PP 3.10.3-5/6 Correct error. 

41. Add new PP 3.10.3-9 New standards added. 

42. Remove PP 3.10.4-3/4 .Add replacement PP 3.10.4-3/4 New standards added 

43. Remove PP 3.10.4-17/18 Add replacement PP 3.10.4-17/18 New standards added 

44. Remove PP 3.10.4-19/20 Add replacement PP 3.10.4-19/20 New standards added 

45. Add new PP 3.10.4-21 New standards added 

46. Remove P 3.11.2-1 Add replacement P 3.11.2-1 New standard added. 

47. Remove P 3.11.2-3/4 Add replacement PP 3.11.2-3/4 Existing standard modified. 

48. Add new PP 3.11.2-5 New standards added 

49. Remove P 3.11.3-1 Add replacement P 3.11.3-1 New standard added. 

50. Remove P 3.11.3-3/4 Add replacement PP 3.11.3-3/4 Existing standard modified, new standard added. 

51. Add new PP 3.11.3-5 New standards added 

52. Remove P 3.11.4-1 Add replacement P 3.11.4-1/2 Standards revised. 

53. Remove P 3.11.4-3/4 Add replacement PP 3.11.4-3/4 Standards revised. 

54. Remove P 3.11.4-5/6 Add replacement PP 3.11.4-5/6 Standards revised. 

55. Remove P 3.11.4-7/8 Add replacement PP 3.11.4-7/8 Standards revised, correct error. 

56. Add new PP 3.11.4-9 New standards added. 

57. Remove PP 3.11.5-7/8 Add replacement PP 3.11.5-7/8 Correct error. 

58. Remove PP 3.11.5-9/10 Add replacement PP 3.11.5-9/1 o Terminology corrections. 

Section 4 on Modules has been completely re-organized. Remove and discard all of the old 
pages from Section 4 and replace them with the new ones supplied. No sub-dividers are sup
plied, but it will enhance the usability of the section by adding your own dividers. The individual 
sheets are not listed here as they are supplied in correct order for insertion. 
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CONFIGURATIONS FOR SOLID STATE MEMORIES 

Fonnulated under the cognizance of Committees JC-42.1, PLO devices, JC-42.3, volatile memories, JC-42.4, 
non-volatile memories, and JC-42.5, memory modules and cards, and approved by the JEDEC Council. 

Standard 21-C Revision Log. 

Release 1, August 1990 

Release 2, September 1991 

Release 3, November 1992 

Release 4, November 1993 

Release 5, February 1995 

Release 6, January 1996 

Release 7, January 1997 

Release7 -a-
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Contents JEDEC Standard No. 21-C 

Section Release# Page# 

1 BACKGROUND ••.••••••••••.••..••.•••••••••••••.•••••.•••.•..•.•••. Release 1 •••.••• Page 1 - 1 

2 TERMS AND DEFINITIONS •.•.•••.••••..••.••••••••••••••.•.•••••.•••• Release 1 •••.•.. Page 2 - 1 

2.1 Conventional Device Pin Names ••••••••....•..••••••••••.•..•••••• Release 6 ••••••• Page 2 - 2 

2.2 Multiport DRAM Pin Names • • • • • • • • • • • • . . • • . • • . • • • • • . • • • • • • . • • • • • • • Release 3 ••••••. Page 2 - 5 

2.3 Power Pin Names . • • • • . • • . • • • . • • • • • • . • • • . • • • • • • . • • • • • • • • • • • • • . • • . • Release 5 •.••••• Page 2 - 6 

2.4 Device Type Names • . • • • • . • . • . • • • • • • • • • . • • • • • • . . • • • . • • • • . • • • . • • • . . Release 6 ..••••• Page 2 - 7 

2.5 Miscellaneous Device Related Terms • • • • • • • • • • • • • • • • • • . . . • • • . • • • • • • Release 1 ••••••. Page 2 - 9 

2.6 Special Operational Cycles for MPDRAM ••••••••••.•••••••••••••.•• Release 1 • • . • • Page 2 - 1 O 

2.7 Package-Related Terms ••.••••••••.•••.•••.••••••••••.•••••••••••. Release 5 ••••• Page 2 -12 

2.8 Memory Card Pin Names • • • • • • • • • . . • . • • • • • • • • • • • • . • • • • . • • • • . • • • • • • Release 3 • . • • • Page 2 - 13 

2.9 SRAM and SSRAM special Pin Names • • • • • • • . . • • • • • • • • • • • • • • . . • • • • Release 6 •••••.• Page 2-14 

3 MEMORY DEVICE STANDARDS ••••••••..•••••••••••••.•••••••..•••••• Release 1 ••••••• Page 3 - 1 

3.1 General Standards • • • . • • • . • • • . • • • • • • • • • • • • . • • • • • • • • • • . . • . • • . • • • • • . Release 1 • . • . . Page 3 .1 -1 

3.1.1 Bytewide . • • • • • • • • • • • • • • • • . • • • • . . . • • • • • • • • . . . • • • • • • • • . • . • . • • . • • Release 1 ••••• Page 3 .1 -1 
3.1.1.1 -32K TO 256K BY 8 A/A MX FAMILY IN DIP .................... Release 1 ..... Page 3 .1 -1 

FIGURE 3.1-1, 32KTO 256K A/A MULTIPLEXED MEMORY IN DIP ............... Release 1 ....... Page 3 .1-2 

3.2 Read Only Memory (ROM) ..••.•••••••••••••••.•••.••••••.•••.••••• Release 1 •••••• Page 3.2-1 

3.2.0 ROM General Standards ..•.•••••••••••.••••••••••••••••••••..• Release 5 •••••• Page 3.2-2 
3.2.0.1 - Mask ROM Fast Address Mode Definition ..................... Release 5 . . . . . . Page 3.2-2 

3.2.1 ROM, Byte Wide ••••.•••.•.••••.•••••.••••••.••••••••••••.••••• Release 1 •••• Page 3.2.1-1 
3.2.1.1 - 2K TO SK BY 8 ROM FAMILY IN DIP, TYPE A ................. Release 1 Page 3.2.1-1 
3.2.1.2-4K BY 8 ROM IN DIP, Type B ................................ Release 1 Page 3.2.1-1 
3.2.1.3 - SK TO 128K BY 8 ROM FAMILY IN DIP, . . . . . . . . . . . . . . . . . . . . . . . Release 1 Page 3.2.1-1 
3.2.1.4 - 2K TO 32K BY 8 ROM FAMILY IN RCC ......................• Release 1 Page 3.2.1-1 
3.2.1.5- 32K TO 512K BY 8 ROM FAMILY IN SOJ, ..................... Release 1 Page 3.2.1-1 
3.2.1.6 - 128K TO 1 M BY 8 ROM IN DIP, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 Page 3.2.1-1 
3.2.1.7- 64K TO 512K BY 9 ROM IN DIP, ............................. Release 1 Page 3.2.1-1 
3.2.1.8 - 2 TO 64 X 16K BY 8 PAGE SELECT ROM IN DIP, .............. Release 1 Page 3.2.1-1 
3.2.1.9-512Kand1MBY8ROMINQFP, ............................ Release2 .... Page3.2.1-1 

FIGURE 3.2.1-1, 2K TO BK BY 8 ROM IN DIP, TYPES A & 8 . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.2.1-2 
FIGURE3.2.1-2,BKT0128KBY8ROMINDIP ............................. Release1 ....... Page3.2.1-3 
FIGURE3.2.1-3, 2KTO 32K BY 8 ROM IN CC ............................... Release 1 ....... Page3.2.1-4 
FIGURE3.2.1-4,32KT0512KBYBROMINSOJ ............................ Release1 ....... Page3.2.1-5 
FIGURE3.2.1-5, 128KTO 1M BY 8 ROM IN DIP ............................. Release 1 ....... Page3.2.1-6 
FIGURE3.2.1-6,64KT0512KBY9ROMINDIP ............................ Release1 ....... Page3.2.1-7 
FIGURE3.2.1-7, 2 TO 64 X 16K BY 8 PAGE SELECT ......................... Release 1 ....... Page3.2.1-8 
FIGURE3.2.1-8, 512KAND 1M BY8 ROM IN OFP ........................... Release2 ....... Page3.2.1-9 

3.2.2 ROM, Word Wide •••••••••••••••..•••.•.••.•.••.....•.••••••..•. Release 1 Page 3.2.2-1 
3.2.2.1 - 32K TO 256K BY 16 ROM IN DIP ............................ Release 1 Page 3.2.2-3 
3.2.2.2 - 32K TO 256K BY 16 ROM IN sec ........................... Release 1 Page 3.2.2-3 
3.2.2.3 - 16K TO 256K BY 16 ADDRESS/DATA MX ROM IN DIP ......... Release 1 Page 3.2.2-3 
3.2.2.4 - 16K TO 256K BY 16 ADDRESS/DATA MX ROM IN RCC . . . . . . . . Release 1 Page 3.2.2-3 
3.2.2.5 - 256K and 512K BY 16 ROM IN OFP .......................... Release 2 . . . . Page 3.2.2-3 
3.2.2.6- 512K TO 128M BY 16 ROM IN DIP AND SOP ................. Release 6 .... Page 3.2.2-3 
3.2.2. 7 - 512K and 1 M BY 16 ROM IN sec . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 3 . . . . Page 3.2.2-3 

FIGURE 3.2.2-1, 32K TO 256K BY 16 ROM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.2.2-5 
FIGURE 3.2.2-2, 32K TO 256K BY 16 ROM IN CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.2.2-6 
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FIGURE 3.2.2-3, 16K TO 256K BY 16 AQ MX ROM IN DIP . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.2.2-7 
FIGURE 3.2.2-4, 16K TO 256K BY 16 AQ MX ROM IN CC . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.2.2-8 
FIGURE 3.2.2-5, 256K AND 512K BY 16 ROM IN QFP ......................... Release 2 ....... Page 3.2.2-9 
FIGURE 3.2.2-6, 4M TO 128M BY 16 ROM IN DIP AND SOP . . . . . . . . . . . . . . . . . . . . Release 2 ...... Page 3.2.2-10 
FIGURE 3.2.2-7, 512K & 1M BY 16 ROM IN sec ............................. Release3 ...... Page3.2.2-11 
FIGURE 3.2.2-8, 512K TO 2M BY 16 ROM IN DIP AND SOG . . . . . . . . . . . . . . . . . . . . Release 6 ...... Page 3.2.2-12 

3.3 Programmable Read Only Memory (PROM) ••..•...••..•.•••.•..••.. Release 1 ••.•.. Page 3.3-1 
3.3.1 PROM, Nibble Wide •..•.•....••.•...•.•.......•••.•.....•...•.• Release 1 .•.. Page 3.3.1-1 

3.3.1.1 - .25K & .SK BY 4 TTL PROM IN DIP .•...........•.........•.. Release 1 Page 3.3.1-3 
3.3.1.2 - .25K BY 4 ECL PROM IN DIP .•................•............ Release 1 Page 3.3.1-3 
3.3.1.3 - 1 K & 2K BY 4 TTL PROM IN DIP .....•.......•............... Release 1 Page 3.3.1-3 
3.3.1.4 - 1 K & 2K BY 4 TTL PROM IN SOP •...••.........••...•.•..•.• Release 1 Page 3.3.1-3 
3.3.1.5 - 4K TO 8K BY 4 TTL PROM IN DIP •......................••.. Release 2 • . . • Page 3.3.1-3 
3.3.1.6 - .25K TO 2K BY 4 TTL PROM FAMILY IN RCC ..•.....•........ Release 1 Page 3.3.1-3 
3.3.1. 7 - 4K BY 4 TTL PROM, 4K BY 4 TTL RPROM IN sec ............ Release 1 Page 3.3.1-3 
3.3.1.8 - 1 K TO 8K TTL BY 4 PROM FAMILY IN RCC ..........•........ Release 1 Page 3.3.1-3 
3.3.1.9-1K TO 8KTTL BY 4 PROM FAMILY IN sec ................... Release 1 Page 3.3.1-3 
3.3.1.10-1K TO 4K BY 4 DPROM FAMILIES IN DIP & sec ............ Release 1 Page 3.3.1-4 
3.3.1.11-1K TO 16K BY 4 ECL PROM FAMILY IN DIP .•••.•........... Release 1 Page 3.3.1-4 

FIGURE 3.3.1-1, .25K TO 2K BY 4 TTL PROM IN DIP ......................... Release 1 ....... Page 3.3.1-5 
FIGURE 3.3.1-2, 256 BY 4 ECL PROM IN DIP ............................... Release 1 ....... Page 3.3.1-6 
FIGURE 3.3.1-3, 1 K & 2K BY 4 TTL PROM IN SOG ........................... Release 1 ....... Page 3.3.1-7 
FIGURE 3.3.1-4, 4K AND 8K BY 4 TTL PROM IN DIP ......................... Release 2 ....... Page 3.3.1-8 
FIGURE 3.3.1-5, .25KTO 4K BY 4 TTL PROM FAMILY IN CC .................... Release 1 ....... Page3.3.1-9 
FIGURE3.3.1-6, 1KT08KBY4TTLPROMINRCC .......................... Release1 ...... Page3.3.1-10 
FIGURE 3.3.1-7, 1 K TO 8K BY 4 TTL PROM IN sec . . . . . . . . . . . . . . .. . . . .. . . . . . Release 1 ... -... Page 3.3.1-11 
FIGURE3.3.1-8, 1KT04KBY4TTLDPROMINDIP ......................... Release1 ...... Page3.3.1-12 
FIGURE 3.3.1-9, 1 K TO 4K BY 4 DPROM IN CC . . . . . . . . . . . . . . . . . .. . . . . . . . . . . Release 1 ...... Page 3.3.1-13 
FIGURE3.3.1-10, 1KT016KBY4ECLPROMINDIP ......................... Release1 ...... Page3.3.1-14 

3.3.2 PROM, Bytewide ............................................... Release 1 . . . . Page 3.3.2-1 
3.3.2.1 -32 BY 8 TTL PROM IN DIP & sec ........................... Release 1 Page 3.3.2-3 
3.3.2.2 - 32 BY 8 ECL PROM IN DIP & sec . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 Page 3.3.2-3 
3.3.2.3 - .25K & .SK BY 8 TTL PROM IN DIP & sec .................... Release 1 Page 3.3.2-3 
3.3.2.4- .25K TO 8K BY 8 TTL PROM FAMILY IN DIP ..•..........•.... Release 1 Page 3.3.2-3 
3.3.2.5 - .SK TO 4K BY 8 TTL LP ROM FAMILY IN DIP . . • . . . . . . • . . . . . . . . Release 1 Page 3.3.2-3 
3.3.2.6 - .SK TO 4K BY 8 TTL RPROM FAMILY IN DIP .................. Release 1 Page 3.3.2-3 
3.3.2.7 - .SK TO 8K BY 8 TTL PROM FAMILIES IN RCC & sec ......... Release 1 Page 3.3.2-3 
3.3.2.8 - .SK TO 2K BY 8 TTL RPROM FAMILY IN sec . . . . . . . . . . . . . . . . . Release 1 Page 3.3.2-4 
3.3.2.9 - 16K TO 64K BY 8 TTL PROM FAMILY IN DIP ..........•...... Release 1 Page 3.3.2-4 
3.3.2.10 - 512 BY 8 ECL RPROM IN DIP & sec ...................... Release 2 . . . . Page 3.3.2-4 

FIGURE 3.3.2-1, 32 BY 8 TTL & ECL PROM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.3.2-5 
FIGURE 3.3.2-2, 32,256, & 512 BY 8 TTL PROM IN CC, 32 BY 8 ECL PROM IN CC ... Release 1 ....... Page 3.3.2-6 
FIGURE 3.3.2-3, 256 & 512 BY 8 TTL PROM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.3.2-7 
FIGURE 3.3.2-4, .25K TO 8K BY 8 TTL PROM IN DIP . . . . . . . . . . .. . . . . . . .. . . . . . Release 1 ....... Page 3.3.2-8 
FIGURE 3.3.2-5, .SK TO 4K BY 8 TTL LPROM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.3.2-9 
FIGURE 3.3.2-6, .SK TO 4K BY 8 TTL RP ROM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ...... Page 3.3.2-10 
FIGURE 3.3.2-7, .SK TO 8K BY 8 TTL PROM IN sec ......................... Release 1 ...... Page 3.3.2-11 
FIGURE 3.3.2-8, .SK TO 8K BY 8 TTL PROM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ...... Page 3.3.2-12 
FIGURE 3.3.2-9, .SK TO 2K BY 8 RPROM IN CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ...... Page 3.3.2-13 
FIGURE3.3.2-10, 16KTO 64KBY 8 TTL PROM IN DIP ........................ Release 1 ...... Page3.3.2-14 
FIGURE 3.3.2-11, 512 BY 8 10K & 100K ECL RPROM IN DIP AND SCC . . . . .. . . . . . . Release 2 ...... Page 3.3.2-15 
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3.3.3 PROM, Word Wide ••••••••••••••••••••.•••••••••••••••••.•.•••• Release 1 •••. Page 3.3.3-1 
3.3.3.1 - 32 AND 64 BY 16 PROM IN DIP AND sec ................... Release 1 . .. . Page 3.3.3-3 

FIGURE 3.3.3-1, 32 AND 64 BY 16 TTL PROM IN DIP . . . . . . .. . . . .. . . . . . .. . . . . . Release 1 ....... Page 3.3.3-5 
FIGURE 3.3.3-2, 32 AND 64 BY 16 TTL PROM IN CC . . . . . . .. .. .. .. . . . . .. .. . . . Release 1 ....... Page 3.3.3-6 

3.3.4 PROM Package Conversion •••••••••••..•..••••••••••.•••..•.•• Release 1 •••• Page 3.3.4-1 
3.3.4.1 - PROM DIP TO SO CONVERSION, 16, 18, 20, 24 DIP .......... Release 1 . . . . Page 3.3.4-1 

FIGURE 3.3.4-1, 1 KAND 2K TTL PROM 18 DIP TO 20 SO CONVERSION . . . . . . . . . . Release 1 ....... Page 3.3.4-3 

3.4 Erasable Programmable Read Only Memory (EPROM) ..••.•.••.••.•• Release 1 .••••• Page 3.4-1 

3.4.1 EPROM, Byte Wide ••••.•••.•••••••••••.•••••••••.••••.•••.••••• Release 1 • • • • Page 3.4.1-1 
3.4.1.1 - 4K BY 8 EPROM IN DIP, TYPE A ............................ Release 1 Page 3.4.1-3 
3.4.1.2-4K AND 8K BY 8 EPROM IN DIP, ............................ Release 1 Page 3.4.1-3 
3.4.1.3 - 8K TO 64K BY 8 EPROM FAMILY IN DIP, ..................... Release 1 Page 3.4.1-3 
3.4.1.4 - 2K TO 512K BY 8 EPROM FAMILY IN RCC ................... Release 1 Page 3.4.1-3 
3.4.1.5-32K TO 512K BY 8 EPROM FAMILY IN SOJ, .................. Release 1 Page 3.4.1-3 
3.4.1.6-128K TO 1M BY 8 EPROM FAMILY IN DIP, .................... Release 1 Page 3.4.1-3 
3.4.1.7- 64K TO 512K BY 9 EPROM FAMILY IN DIP, ................... Release 1 Page 3.4.1-3 
3.4.1.8-2 TO 64 X 16K BY 8 PAGE SELECT EPROM FAMILY IN DIP, ... Release 1 Page 3.4.1-3 
3.4.1.9 - 128K TO 512K BY 8 EPROM FAMILY IN TSOP-1, ............. Release 4 . . . . Page 3.4.1-3 

FIGURE 3.4.1-1, 4K AND 8K BY 8 EPROM IN DIP, TYPES A & B . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.4.1-5 
FIGURE 3.4.1-2, 8K TO 64K BY 8 EPROM IN DIP .. .. . . . . . .. . . . . . . . .. . .. . . . . . Release 1 ....... Page 3.4.1-6 
FIGURE3.4.1-3,2KT0512KBY8EPROMINCC ........................... Release1 ....... Page3.4.1-7 
FIGURE 3.4.1-4, 32K TO 512K BY 8 EPROM IN SOJ .......................... Release 1 ....... Page 3.4.1-8 
FIGURE 3.4.1-5, 128K TO 1 M BY 8 EPROM IN DIP ........................... Release 1 ....... Page 3.4.1-9 
FIGURE3.4.1-6, 64KTO 512K BY9 EPROM IN DIP .......................... Release 1 ...... Page3.4.1-10 
FIGURE3.4.1-7, 2 TO 64 X 16K BY 8 PAGE SELECTEPROM IN DIP .............. Release 1 ...... Page 3.4.1-11 
FIGURE 3.4.1-8, 128K TO 512K BY 8 EPROM IN TSOP-1 ...................... Release 4 ...... Page 3.4.1-12 

3.4.2 EPROM, Word Wide ............................................ Release 1 .... Page 3.4.2-1 
3.4.2.1 - 32K TO 256K BY 16 EPROM IN DIP ......................... Release 1 Page 3.4.2-3 
3.4.2.2 - 32K TO 256K BY 16 EPROM IN sec ......................... Release 1 Page 3.4.2-3 
3.4.2.3 - 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP ...... Release 1 Page 3.4.2-3 
3.4.2.4 - 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN RCC ..... Release 1 Page 3.4.2-3 
3.4.2.5 - 512K TO 128M BY 16 EPROM or OTP IN DIP AND SOP ....... Release 6 . . . . Page 3.4.2-3 
3.4.2.6 - 512K and 1 M BY 16 EPROM IN sec ........................ Release 3 . . .. Page 3.4.2-3 
3.4.2.7 - 64K TO 256K BY 16 EPROM IN TSOP-1 ..................... Release 4 . . . . Page 3.4.2-3 

FIGURE 3.4.2-1, 32K TO 256K BY 16 EPROM IN DIP . . . . . . .. . . . . . .. . . . .. . . .. . Release 1 ....... Page 3.4.2-5 
FIGURE 3.4.2-2, 32K TO 256K BY 16 EPROM IN sec . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.4.2-6 
FIGURE 3.4.2-3, 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP . . . . . . . . . Release 1 ....... Page 3.4.2-7 
FIGURE 3.4.2-4, 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN RCC . . . . . . . . . Release 1 ....... Page 3.4.2-8 
FIGURE 3.4.2-5, 4M TO 128M BY 16 EPROM OR OTP IN DIP AND SOP . . . . . . . . . . . Release 1 ....... Page 3.4.2-9 
FIGURE 3.4.2-6, 512K & 1 M BY 16 EPROM IN CC . . . .. . .. .. . . .. . .. .. . . .. . .. . Release 3 ...... Page 3.4.2-10 
FIGURE 3.4.2-7, 64K BY 256K BY 16 EPROM IN TSOP-1 . . . . . . . . .. . . . . . .. . . . . . Release 4 ...... Page 3.4.2-11 
FIGURE 3.4.2-8, 512K TO 2M BY 16 EPROM IN DIP AND SOG . . . .. . .. . . . . .. . .. . Release 6 ...... Page 3.4.2-12 

3.5 Electrically Erasable Programmable Read Only Memory (EEPROM) ••• Release 1 •••••• Page 3.5-1 

3.5.1 EEPROM, Byte Wide ........................................... Release 1 •..• Page 3.5.1-1 
3.5.1.1 - .SK TO 2K BY 8 EEPROM FAMILY IN DIP ..................... Release 1 Page 3.5.1-2 
3.5.1.2-2K&4KBY8EEPROMINRCC ............................. Release1 Page3.5.1-2 
3.5.1.3 - 1 K TO 32K BY 8 EEPROM FAMILY IN DIP .................... Release 1 Page 3.5.1-2 
3.5.1.4 - .SK TO 32K BY 8 EEPROM FAMILY IN RCC .................. Release 1 Page 3.5.1-2 
3.5.1.5 - 32K TO 256K BY 8 EEPROM FAMILY IN SOJ, . . . . . . . . . . . . . . . . . Release 1 Page 3.5.1-2 
3.5.1.6 - 32K TO 512K BY 8 EEPROM FAMILY IN DIP, ................. Release 1 Page 3.5.1-2 

Release 7 
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3.5.1.7 - 32K TO 256K BY 8 EEPROM FAMILY IN RCC, ................ Release 1 
3.5.1.8 - 32K TO 256K BY 9 EEPROM FAMILY IN DIP, .......••........ Release 1 •... 
3.5.1.9 - 128K TO 1 M BY 8 EEPROM FAMILY IN sec, ................. Release 1 ... . 
3.5.1.10 - 32K TO 256K BY 8 EEPROM FAMILY IN TSOP1 ....•.....•.. Release 2 ... . 
3.5.1.11-EXTENDED FEATURE SET FOR 256K BIT EEPROM ......... Release2 •... 
3.5.1.12-0PTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM .. Release3 •... 
3.5.1.13 - 512K BY 8 DUAL-SUPPLY EEPROM IN RCC ....•.....•.•... Release 5 .... 
3.5.1.14-128Kto 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY 

Page# 

Page 3.5.1-2 
Page 3.5.1-2 
Page 3.5.1-2 
Page 3.5.1-3 
Page 3.5.1-3 
Page 3.5.1-3 
Page 3.5.1-3 

IN DIP, RCC, & TSOP1 ................................... Release 5 . . . . Page 3.5.1-3 
3.5.1.15-256K, 512K, &1M BY 8 DUAL-SUPPLY EEPROM IN TSOP1 ... Release 6 .... Page 3.5.1-4 
3.5.1.16-1M TO 8M BY 8 SINGLE-SUPPLY EEPROM FAMILY INTSOP1 .........• Release 5 . . . . Page 3.5.1-4 
3.5.1.17 - BK BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP2 . . . . . . . . . . . . Release 6 . . . . Page 3.5.1-4 
3.5.1.18 - 1 M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP2 . . . . . . . . . . . Release 7 . . . . Page 3.5.1-4 

FIGURE 3.5.1-1, .5K TO 2K BY 8 EEPROM IN DIP . . . . . .. . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.5.1-5 
FIGURE 3.5.1-2, 2K & 4K BY 8 EEPROM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.5.1-6 
FIGURE 3.5.1-3, 1 K TO 32K BY 8 EEPROM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.5.1-7 
FIGURE 3.5.1-4, .5K TO 32K BY 8 EEPROM FAMILY IN RCC ......•............. Release 1 ....... Page 3.5.1-8 
FIGURE 3.5.1-5, 32K TO 256K BY 8 EEPROM FAMILY IN SOJ . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.5.1-9 
FIGURE3.5.1-6, 32KTO 512K BY 8 EEPROM FAMILY IN DIP ................... Release 1 ...... Page 3.5.1-10 
FIGURE 3.5.1-7, 32KTO 256K BY 8 EEPROM FAMILY IN RCC .................. Release 1 ...... Page 3.5.1-11 
FIGURE 3.5.1-8, 32K TO 256K BY 9 EEPROM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . Release 1 ...... Page 3.5.1-12 
FIGURE3.5.1-9, 128KTO1MBY8EEPROMFAMILYINSCC ................... Release1 ...... Page3.5.1-13 
FIGURE3.5.1-10, 32KTO 256K BY 8 EEPROM FAMILY INTSOP1 ............... Release 2 ...... Page3.5.1-14 
ADDENDUM 1, 32KX 8 BIT EEPROM EXTENDED FEATURE STANDARD .......... Release 2 ...... Page3.5.1-15 
FIGURE3.5.1-11, DUALSUPPLYEEPROM COMMAND SET .................... Release3 ...... Page3.5.1-23 
FIGURE 3.5.1-12, 512K BY 8 DUAL-SUPPLY EEPROM IN RCC ................. Release 5 ...... Page3.5.1-24 
FIGURE3.5.1-13, 128Kto 512KSINGLE-SUPPLY EEPROM FAMILY IN DIP ........ Release 5 ...... Page3.5.1-25 
FIGURE3.5.1-14, 128Kto 512KSINGLE-SUPPLY EEPROM FAMILY IN RCC ........ Release 5 ...... Page3.5.1-26 
FIGURE3.5.1-15, 128Kto 512KSINGLE-SUPPLY EEPROM FAMILY IN TSOP1 ...... Release 5 ...... Page3.5.1-27 
FIGURE3.5.1-16, 1MBY8DUAL-SUPPLYEEPROMINTSOP1 ................. Release5 ...... Page3.5.1-28 
FIGURE 3.5.1-17. 1M TO 8M SINGLE-SUPPLY EEPROM FAMILY IN TSOP1 ........ Release 5 ...... Page3.5.1-29 
FIGURE 3.5.1-18, 256K & 512K BY 8 DUAL-SUPPLYEEPROM IN TSOP1 .......... Release 6 ...... Page3.5.1-30 
FIGURE 3.5.1-19 A=>C BK BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP2 .. Release 6 .. Page 3.5.1-31=33 
FIGURE 3.5.1-20. 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP1 ..... Release 7 ...... Page3.5.1-34 

3.5.2 EEPROM, Word Wide ........................................... Release 1 . . . . Page 3.5.2-1 
3.5.2.1 - 4K TO 32K BY 16 EEPROM IN DIP . . . . . . . . . . . . . . . • . . . . . . . • . . Release 1 . . . . Page 3.5.2-3 
3.5.2.2 - 4K TO 256K BY 16 EEPROM IN sec . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . • . . Page 3.5.2-3 
3.5.2.3 - 256K TO 128M BY 16 EEPROM IN DIP AND SOG ............. Release 6 . • . . Page 3.5.2-3 
3.5.2.4 - 1 M TO 4M BY 16 DS EEPROM IN SSOP . • . . . . . . . . . . . . . . . . . . . Release 6 . • . . Page 3.5.2-3 
3.5.2.5 - 1 M TO 4M DENSITY, BY 8 OR 16 FEEPROM IN PSOP .....•.. Release 7 . . . . Page 3.5.2-3 
3.5.2.6 - 1 M TO 32M DENSITY, BY 8 OR 16 FEEPROM IN TSOP1 . . . . . . Release 7 . . . . Page 3.5.2-3 

FIGURE 3.5.2-1, 4K TO 32K BY 16 EEPROM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.5.2-5 
FIGURE 3.5.2-2, 4K TO 256K BY 16 EE PROM FAMILY IN sec . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.5.2-6 
FIGURE 3.5.2-3, 4M TO 128M BY 16 EEPROM FAMILY IN DIP AND SOG . . . . . . . . . . Release 2 ....... Page 3.5.2-7 
FIGURE 3.5.2-4, 256K TO 2M BY 16 EEPROM FAMILY IN DIP AND SOG ........... Release 6 ....... Page 3.5.2-8 
FIGURE 3.5.2-5, 1 M TO 4M BY 16 DS EEPROM IN SSOP ............... Release 6 ....... Page 3.5.2-9 
FIGURE3.5.2-6, 1M TO 4M DENSITY BY 8 OR16 FEEPROM IN PSOP ... Release 7 ...... Page3.5.2-10 
FIGURE 3.5.2-7, 1 M TO 32M DEBSITY BY 8 OR16 FEEPROM IN PSOP . . Release 7 ...... Page 3.5.2-11 

3.5.3 EEPROM EXTENDED FEATURES ............................... Release 1 . . . . Page 3.5.3-1 
3.5.3.1 - EXTENDED FEATURE SET FOR 256Kb EEPROM ...........• Release 1 . • . . Page 3.5.3-3 
3.5.3.2- DUAL SUPPLY EEPROM COMMAND SET .................. Release 7 ... Page 3.5.3-13 

Release 7 
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3.5.3.3- SINGLE SUPPLY EEPROM COMMAND CODES •............. Release 7 ... Page 3.5.3-14 
3.5.3.4 - EEPROM TOGGLE BIT FEATURE . . . . . . . . . . . . . . . . . . . . . . • . . . Release 7 . . . Page 3.5.3-15 

3.6 Non volatile Random Access Memory (NVRAM) • . . • . . • . . . . . . . . . . . . . • Release 1 • • . • . . Page 3.6-1 

3.6.1 NVRAM, Nibble Wide .....•.•.•..••....•••..•.•....••........... Release 1 •..•.. Page 3.6-3 
3.6.1.1 - .25K & 1 K BY 4 NVRAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . • . . Page 3.6-3 

3.6.2 NVRAM, BYTE WIDE .................. · ......................... Release 1 ...... Page 3.6-3 
3.6.2.1 - .SK, 1 K BY 8 NVRAM IN DIP . • . . . . . . . . . . • . . . . . . . . . . . . .. . . . . • Release 1 . . . • . . Page 3.6-3 
3.6.2.2 - .SK & 1 K BY 8 NVRAM IN RCC .............................. Release 1 ...... Page 3.6-3 
3.6.2.3 - .SK TO 16K BY 8 NVRAM FAMILY IN DIP .•................... Release 1 ...... Page 3.6-3 
3.6.2.4 - .SK TO 16K BY 8 NVRAM FAMILY IN RCC . . . . . . . . . . . • . . . . . . . . Release 1 . . . . . . Page 3.6-3 
3.6.2.5- 32K TO 256K BY 8 NVRAM FAMILY IN SOJ, .............•...• Release 1 •..•.. Page 3.6-3 
3.6.2.6 - 32K TO 256K BY 8 NVRAM FAMILY IN DIP, .•................• Release 1 ...... Page 3.6-3 
3.6.2.7-16K TO 128K BY 9 NVRAM FAMILY IN DIP, ................... Release 1 ...... Page 3.6-3 

FIGURE 3.6-1, .25K & 1 K BY 4 NVRAM IN DIP . .. . .. . . .. . .. . . .. . .. . . . .. .. . . . Release 1 . . . . . . . . Page 3.6-5 
FIGURE 3.6-2, .5K & 1 K BY 8 NVRAM IN DIP . . . . . .. .. . . . .. . . .. . . . . .. .. .. . . . Release 1 . . . .. .. . Page 3.6-6 
FIGURE 3.6-3, .5K & 1 K BY 8 NVRAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.6-7 
FIGURE 3.6-4, .5K TO 16K BY 8 NVRAM FAMILY IN DIP . . . . . . . . . . . . . . . . .. .. . .. Release 1 . . . . . . . . Page 3.6-8 
FIGURE 3.6-5, .5K TO 16K BY 8 NVRAM FAMILY IN RCC . .. .. . . . . . . . .. . .. .. . .. Release 1 . . .. . .. . Page 3.6-9 
FIGURE 3.6-6, 32K TO 256K BY 8 NVRAM FAMILY IN SOJ . . .. . . . . . . . .. . . .. . . . . Release 1 . . . . . . . Page 3.6-10 
FIGURE 3.6-7, 32K TO 256K NY 8 NVRAM FAMILY IN DIP ..................... Release 1 . .. . .. . Page 3.6-11 
FIGURE 3.6-8, 16K TO 128K BY 9 NVRAM FAMILY IN DIP ...................... Release 1 ....... Page 3.6-12 

3.7 Static Random Access Memory (SRAM) •••..•....•••.•..•.....•..•. Release 1 ..•... Page 3.7".'"1 

3.7.1 - JTAG Extension to Revolutionary Pinout SRAM Devices ...•..•. Release 4 •.•..• Page 3.7-1 
FIGURE 3.7-1, JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM . . . . . . . . . . . . Release 4 . . . . . . . . Page 3.7-3 

3.7.1 Bit Wide TTL SRAM ............................................ Release 1 ... . 
3.7.1.1 - .25K & 1K BY 1 TTL SRAM IN DIP ........................... Release 1 
3.7.1.2 - .25K & 1 K BY 1 TTL SRAM IN sec .......................... Release 1 
3.7.1.3- 4K TO 2M BY 1 TTL SRAM FAMILY IN DIP .................... Release 1 
3.7.1.4-16K BY 1 TTL SRAM IN RCC ................................ Release 1 
3.7.1.5- 64K BY 1 TTL SRAM IN RCC ................................ Release 1 
3.7.1.6 - 16K TO 2M BY 1 TTL SRAM IN SOJ ......................... Release 5 ... . 
3.7.1.7 - 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM 

Page 3.7.1-1 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 

IN DIP, SOJ, AND TSOP-2 ..............................•. Release4 .... Page 3.7.1-3 
3.7.1.8-256KBY1TTLSRAMINRCC .............................. Release1 .... Page3.7.1-3 
3.7.1.9-4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 

IN DIP, SOJ, AND TSOP-2 ................................ Release4 .... Page 3.7.1-3 
FIGURE 3.7.1-1, 0.25K & 1K BY 1 TTLSRAM IN DIP .......................... Release 1 ....... Page3.7.1-5 
FIGURE 3.7.1-2, 0.25K & 1 K BY 1 TTL SRAM IN sec . . . . . . .. . . . . . . . . . . .. . . . . . Release 1 ....... Page 3.7.1-6 
FIGURE 3.7.1-3, 4KTO 2M BY 1 TTL SRAM FAMILY IN DIP .................... Release 1 ....... Page3.7.1-7 
FIGURE 3.7.1-4, 16K BY 1 TTL SRAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.1-8 
FIGURE 3.7.1-5, 64K BY 1 TTL SRAM IN RCC .............................. Release 1 ....... Page 3.7.1-9 
FIGURE 3.7.1-6, 16KTO 2M BY 1 TTLSRAM IN SOJAND TSOP-2 ............... Release 5 ...... Page3.7.1-10 
FIGURE 3.7.1-7, 256K TO 16M BY 1 TTL SAAM AND SSRAM FAMILY 

IN DIP, TSOP2, AND SOJ ....................................... Release 4 ...... Page 3.7.1-11 
FIGURE3.7.1-8,256KBY1TTLSRAMINRCC ............................. Release1 ...... Page3.7.1-12 
FIGURE3.7.1-9,4MAND16MCONFIGURABLESRAMINDIP,TSOP2,ANDSOJ .... Release4 ...... Page3.7.1-13 

3.7.2 Bit Wide ECL SRAM ............................................ Release 1 .... Page 3.7.2-1 
3.7.2.1-1KT0256KBY1 ECLSRAMFAMILYINDIP ................. Release1 .... Page3.7.2-3 
3. 7 .2.2 - 256K TO 16M BY 1 EGL SRAM AND 4M BY 1 SSRAM 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 • . . . Page 3.7.2-3 
3.7.2.3-64K AND 256K BY 1 EGL SRAM IN FLATPACK ................ Release2 .... Page 3.7.2-3 

Release 7 
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3.7.2.4-256K TO 16M BY 1 EGL SSRAM FAMILY 

Release# Page# 

IN DIP, SOJ, AND TSOP-2 •..........•........•......•.... Release4 •••. Page 3.7.2-3 
FIGURE 3.7.2-1, 1 K TO 256K BY 1 ECL SRAM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.2-5 
FIGURE 3.7.2-2, 256KTO 16M BY 1 ECL SRAM AND SSRAM FAMILY 

IN DIP, TSOP2, & SOJ . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 ....... Page 3.7.2-6 
FIGURE 3.7.2-3, 64K AND 256K BY 1 ECL SRAM IN FP ....................... Release 2 ....... Page 3.7.2-7 
FIGURE 3.7.2-4, 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, TSOP2, & SOJ . . . . . Release 4 ....... Page 3.7.2-8 

3.7.3 Nibble Wide TTL SAAM ......................................... Release 1 ..•. Page 3.7.3-1 
3.7.3.1 -16 BY 4, INVERTING AND NON INVERTING TTL SRAM 

IN DIP & SCC .•..•.•..•..•.•••••••.•.....•.....•..•....•. Release 1 
3.7.3.2 - .25K BY 4 TTL SRAM IN DIP & RCC .•............•......•.•• Release 1 
3.7.3.3 - 256 BY 4 TTL SRAM WITH G IN sec ........................ Release 1 
3.7.3.4 - 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY IN DIP •..•.•. Release 1 
3.7.3.5 - 4K BY 4 TTL SRAM IN RCC .......•....•..•..........•.•••.. Release 1 
3.7.3.6 - 4K TO 1 M BY 4 TTL SRAM WITH G FAMILY IN DIP .....•.•.•.• Release 1 
3.7.3.7 -16K TO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY 

IN RCC . . . • • . • • . . . • • • . . • . . . . . . . • • • • . . . • . . . . . . . • . . • . • . . . . Release 1 
3.7 .3.8 - 16K & 64K BY 4 TTL SRAM IN RCC . . . . . . . . . . • . . . . . . . . . . . . . . . Release 1 
3.7.3.9-4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY 

Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 

Page 3.7.3-3 
Page 3. 7 .3-3 

IN SOJ AND TSOP-2 ...••.........•...•...........•...... Release 5 . . • . Page 3.7.3-4 
3.7.3.10- 64K TO 4M BY 4 TTL SRAM IN DIP, SOJ, AND TSOP-2 .....• Release 4 .... Page 3.7.3-4 
3.7.3.11 - 64K TO 4M BY 4 TTL SRAM WITH SEPARATE DATA 1/0 

IN DIP, SOJ, AND TSOP-2 .........•....................•. Release 4 .... Page 3.7.3-4 
3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) 

IN DIP, SOJ, AND TSOP-2 .••......••.•..........•.•..•... Release 4 . . . . Page 3.7.3-4 
3.7.3.13-4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ ....... Release 1 Page 3.7.3-4 
3.7.3.14 - 4M AND 16M SAAM, CONFIGURABLE TO X1 OR X4 

IN DIP AND SOJ ....•......•...•......................... Release 1 Page 3.7.3-4 
FIGURE 3.7.3-1, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN DIP ... , • Release 1 ....... Page 3.7.3-5 
FIGURE 3.7.3-2, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN sec .... Release 1 ....... Page 3.7.3-6 
FIGURE 3.7.3-3, 256 BY 4 TTL SRAM IN DIP . . .. .. . . .. . . . . . . . . . .. . . .. . .. . . . Release 1 ....... Page 3.7.3-7 
FIGURE 3.7.3-4, 256 BY 4 TTL SRAM IN RCC .............................. Release 1 ....... Page 3.7.3-8 
FIGURE 3.7.3-5, 256 BY 4 TTL SRAM IN sec . .. . .. . . . . .. . . . . . . .. . . . .. .. . . . . Release 1 ....... Page 3.7.3-9 
FIGURE 3.7.3-6, 4K TO 64K BY 4 TTL SRAM FAMILY WITHOUT GIN DIP .......... Release 1 ...... Page 3.7.3-10 
FIGURE 3.7.3-7, 4K BY 4 TTL SRAM IN RCC ............................... Release 1 ...... Page 3.7.3-11 
FIGURE3.7.3-8, 4KT0256K BY 4 TTL SRAM FAMILY WITH GIN DIP ............. Release 1 ...... Page3.7.3-12 
FIGURE3.7.3-9, 16KTO 256KBY 4 TTL SRAM FAMILY IN RCC ................. Release 1 ...... Page 3.7.3-13 
FIGURE3.7.3-10, 16K&64KBY 4 TTLSRAM IN RCC ........................ Release 1 ...... Page3.7.3-14 
FIGURE 3.7.3-11, 4KTO 1M BY 4 TTL SRAM WITH AND W/0 GIN SOJ AND TSOP-2. Release 1 ...... Page3.7.3-15 
FIGURE 3.7.3-12, 64KT04M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ ..... Release4 ...... Page3.7.3-16 
FIGURE 3.7.3-13, 64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATE DATA 1/0 

IN DIP, TSOP2, AND SOJ ....................................... Release 4 ...... Page3.7.3-17 
FIGURE 3.7.3-14, 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY 

INDIP,SOJ,ANDTSOP-2 ....................................... Release4 ...... Page3.7.3-18 
FIGURE 3.7.3-15, 4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ . . . . . . . . . . Release 1 ...... Page 3.7.3-19 

3.7.4 Nibble Wide ECL SAAM ........................................ Release 1 ••.. 
3.7.4.1 - .25K AND 1 K BY 4, 1 OOK EGL SAAM IN DIP AND SFP ......... Release 1 
3.7.4.2 - 1 K TO 16K BY 4, 10K & 1 OOK EGL SAAM IN DIP .............. Release 1 
3.7.4.3- .25K TO 16K BY 4, 10K & 100K EGL SAAM FAMILY IN DIP ..... Release 1 
3.7.4.4 - 16K BY 4, 10K & 1 OOK ECL SSRAM IN DIP .................... Release 1 
3.7.4.5 - 64K TO 4M BY 4 EGL SAAM IN DIP, SOJ, AND TSOP-2 ....... Release 4 ... . 
3.7.4.6 - 64K TO 4M BY 4 EGL SAAM WITH SEPARATE DATA 1/0 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 ... . 

-vi-

Page 3.7.4-1 
Page 3.7.4-3 
Page 3.7.4-3 
Page 3.7.4-3 
Page 3.7.4-3 
Page 3.7.4-3 

Page 3.7.4-3 
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Section Release# Page# 
, 3.7.4.7-64K TO 4M BY 4 EGL SYNCHRONOUS SAAM (SSAAM) 

IN DIP, SOJ, AND TSOP-2 ................................ Release4 .... Page 3.7.4-4 
3.7.4.8 - 64K BY 4 EGL SAAM IN FP ................•................ Release 2 . . . . Page 3.7.4-4 
3.7.4.9 - 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP & SOJ Release 2 .... Page 3.7.4-4 
3.7.4.10-64K TO 4M BY 4 SAAM FAMILY IN DIP AND SOJ 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 . . . . Page 3.7.4-4 
3.7.4.11 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ 

IN DIP, SOJ, ANDTSOP-2 ................................ Release4 .... Page 3.7.4-4 
3.7.4.12-64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 . . . . Page 3.7.4-4 
FIGURE 3.7.4-1, 256 BY 4, 100KECL SAAM IN DIP, 

1 K TO 16K BY 4, 1 OK & 1 OOK ECL SAAM IN DIP . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.4-5 
FIGURE 3.7.4-2, 256 & 1 K BY 4, 1 OOK ECL SAAM IN SFP . . . . . . . . . . . . . . . . . .. . . . Release 1 ....... Page 3.7.4-6 
FIGURE3.7.4-4, 0.25KTO 16K BY 4, 10K & 100K ECL SAAM FAMILY IN DIP ........ Release 1 ....... Page 3.7.4-7 
FIGURE 3.7.4-5, 16K BY 4, 1 OK & 100K ECL SSRAM IN DIP . . . . . . . . . . . . .. . . . . . . Release 1 ....... Page 3.7.4-8 
FIGURE3.7.4-6, 64KT04M BY 4 ECL SAAM FAMILY IN DIP, SOJ, ANDTSOP-2 .... Release 4 ....... Page 3.7.4-9 
FIGURE 3.7.4-7, 64K TO 4M BY 4 ECL SAAM WITH SEPARATE 1/0 FAMILY 

IN DIP, SOJ, AND TSOP-2 ...................................... Release 4 ...... Page 3.7.4-10 
FIGURE3.7.4-8, 64KT04M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 ... Release 4 ...... Page 3.7.4-11 
FIGURE3.7.4-9,64KBY4ECLSRAMINFP ............................... Release2 ...... Page3.7.4-12 
FIGURE3.7.4-10, 256K BY 4 or512K BY2 CONFIGURABLE ECL SAAM 

IN DIP AND SOJ ............................................ Release 2 ...... Page 3.7.4-13 
FIGURE 3.7.4-11, 64K TO 4M BY 4 BIT SELECTABLE ECL SAAM FAMILY 

IN DIP, SOJ, AND TSOP-2 ...................................... Release 4 ...... Page 3.7.4-14 
FIGURE3.7.4-12, 64KTO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TS0P-2 .. Release 4 ...... Page3.7.4-15 
FIGURE3.7.4-13, 64KTO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY 

IN DIP, SOJ, AND TSOP-2 ...................................... Release 4 ...... Page 3.7.4-16 
3.7.5 Byte Wide TTL SAAM .......................................... Release 1 ... . 

3.7.5.1 - 64 BY 9 TTL SAAM IN sec ................................. Release 1 
3.7.5.2 -:tK & 2K BY 8 TTL SAAM IN DIP ............................. Release 1 
3.7.5.3- 2K & 4K BY 8 TTL SAAM IN RCC ............................ Release 1 
3.7.5.4- 2K TO 32K BY 8 TTL SAAM FAMILY IN DIP & SOJ, ............ Release 1 
3.7.5.5- .5K TO 32K BY 8 TTL SAAM FAMILY IN RCC ................. Release 1 
3.7.5.6- 32K TO 512K BY 8 TTL SAAM FAMILY IN SOJ orTSOP-2, ..... Release 4 ... . 
3.7.5.7-64K TO 512K BY 8 TTL SAAM FAMILY IN DIP, ................ Release 1 ... . 
3.7.5.8- 32K TO 256K BY 9 TTL SAAM FAMILY IN DIP, ................ Release 1 ... . 
3.7.5.9 - 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SAAM 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 ... . 
, 3.7.5.10-32K and 128K BY 8 TTL SSRAM IN DIP AND SOJ ........... Release 1 ... . 
, 3.7.5.11 -2K TO 32K BY 9 DPSAAM FAMILY IN 68 sec .............. Release 1 ... . 
3.7.5.12-32K BY 9 CACHE SAAM IN 44 sec ........................ Release2 ... . 
3.7.5.13-128KBY8SRAMINTSOP1 ............................... Release2 ... . 
3.7 .5.14 -128K BY 8 & 9 SSRAM IN SOJ ............................. Release 2 ... . 
3.7.5.15-1K AND 2K BY 8 DPSAAM FAMILY IN 48 DIP ................ Release2 ... . 
3.7.5.16-128K TO 512K BY 8 SAAM FAMILY IN 32 CDSO-N ........... Release3 ... . 
3.7:S.17-128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SAAM 

Page 3.7.5-1 
Page 3.7.5-3 
Page 3.7.5-3 
Page 3. 7 .5-3 
Page 3. 7.5-3 
Page 3. 7.5-3 
Page 3.7.5-3 
Page 3.7.5-3 
Page 3.7.5-3 

Page 3.7.5-3 
Page 3.7.5-3 
Page 3.7.5-4 
Page 3.7 .5-4 
Page 3.7.5-4 
Page 3.7.5-4 
Page 3.7.5-4 
Page 3.7.5-4 

IN 33 DIP AND SOJ ...................................... Release 3 . . . . Page 3.7.5-4 
3.7.5.18 -128K TO 2M BY 8/9 BURST SAAM IN BGA .................. Release 5 .... Page 3.7.5-4 
3.7.5.19 - 128K TO 2M BY 8/9 SSAAM IN BGA ........................ Release 5 . . . . Page 3.7.5-4 
3.7.5.20- 32K BY 8 SAAM IN TSOP1 ................................ Release 7 .... Page 3.7.5-4 

FIGURE 3.7.5-1, 64 BY 9 SAAM IN sec ................................... Release 1 ....... Page 3.7.5-5 
FIGURE 3.7.5-2, 1 K & 2K BY 8 TTL SAAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.5--6 
FIGURE 3.7.5-3, 2K & 4K BY 8 TTL SAAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.5-7 

Release 7 
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Section Release# Page # 

FIGURE 3.7.5-4, 2K TO 32K BY 8 TTL SRAM FAMILY IN DIP & SOJ . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.5-8 

FIGURE 3.7.5-5, 0.5K TO 32K BY 8 TTL SRAM FAMILY IN RCC . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3. 7.5-9 

FIGURE 3.7.5-6, 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ . . . . • . . . . . . . . . . . . . Release 4 ...... Page 3.7.5-1 O 

FIGURE 3.7.5-7, 64KTO 512K BY 8TTL SRAM FAMILY IN DIP .................. Release 1 ...... Page 3.7.5-11 

FIGURE 3.7.5-8, 32K TO 256K BY 9 TTL SRAM FAMILY IN DIP . . . . . . . . . . . . . . . . . . Release 1 ...... Page 3.7.5-12 

FIGURE 3.7.5-9, 32K TO 2M BY 8 AND 9 m SRAM FAMILY IN DIP, TSOP2, AND SOJ . . Release 4 ...... Page 3.7.5-13 

FIGURE 3.7.5-10, 32KAND 128K BY 8ffiSSRAM IN DIP, TSOP2, AND SOJ ....... Release 4 ...... Page 3.7.5-14 

FIGURE3.7.5-11, 2K TO32K BY 9 DPSRAM FAMILY IN SCC .......•.....•..... Release 1 ...... Page 3.7.5-15 

FIGURE3.7.5-12, 32K BY 9TTL CACHE SRAM IN sec ....................... Release 2 ...... Page 3.7.5-16 

FIGURE 3.7.5-13, 128K BY 8 TTL SRAM IN TSOP1 ........................... Release 2 ...... Page 3.7.5-17 

FIGURE3.7.5-14, 128KBY8&9TTLSSRAMINSOJ ......................... Release2 ...... Page3.7.5-18 

FIGURE3.7.5-15A, 1KAND2KBY9DPSRAMINDIP ......................... Release2 ...... Page3.7.5-19 

FIGURE 3.7.5-158, 1 KAND 2K BY 9 DPSRAM TRUTH TABLE . . . . . . . . . . . . . . . . . . Release 2 ...... Page 3.7.5-20 

FIGURE 3.7.5-16, 128KTO 512K BY 8 SRAM IN CDSO-N ........•............. Release 3 ...... Page 3.7.5-21 

FIGURE 3.7.5-17, 128KAND 512K BY 8 & 9 SSRAM AND 128KBY 9 SRAM 
IN DIP, TSOP2, & SOJ ......................................... Release 4 ...... Page 3.7.5-22 

FIGURE 3.7.5-18-128K TO 2M BY 8/9 BURST SRAM IN BGA ........... Release 5 ...... Page 3.7.5-23 

FIGURE 3.7.5-19 - 128K TO 2M BY 8/9 SSRAM BGA IN BGA . . . • . . . . . . . . Release 5 .....• Page 3.7.5-24 

FIGURE 3.7.5-20 -128K TO 2M BY 8/9 SSRAM BGA 
BOUNDRY SCAN ORDER .....•.....••..•..•.••••..•....•.. Release 5 ...••. Page 3.7.5-25 

FIGURE 3.7.5-21, 32K BY 8 SRAM IN TSOP2 .............................. Release 7 ...... Page 3.7.5-26 

3.7.6 Byte Wide ECL SAAM ••.••.••.•..••.•....•..••.•••...•.•...••.• Release 1 .... Page 3.7.6-1 

3.7.6.1 - 32K and 128K BY 8 ECL SSRAM IN SOJ, SSOP, AND FP ...... Release 2 .... Page 3.7.6-1 

FIGURE 3.7.6-1, 32K AND 256K BY 9 ECL SSRAM IN SOJ, SOP, AND FP .. .. . . .. . . Release 2 ....... Page 3.7.6-3 

3.7.7 Word Wide TTL SAAM .......................................... Release 1 ... . 

3.7.7.1 -4K TO 64K BY 16 TTL SRAM IN DIP ......................... Release 1 

3.7.7.2 - 4K TO 256K BY 16 TTL SRAM IN sec ....................... Release 1 

3.7.7.3 - 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN DIP ...• Release 1 

3.7.7.4-16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN RCC ... Release 1 

3.7.7.5-16K AND 64K BY 18 SRAM IN sec .......................... Release 1 

3.7.7.6 - 64K BY 16 & 18 SRAM IN 44 SOJ ..................•.•....... Release 3 .... 

3.7.7.7-32K AND 64K BY 16 & 18 SRAM AND SSRAM 

Page 3.7.7-1 
Page 3.7.7-3 
Page 3.7.7-3 
Page 3.7.7-3 
Page 3.7.7-3 
Page 3.7.7-3 
Page 3.7.7-3 

IN 52 sec WITH LOGIC FEATURES ........•.............. Release 4 . . . . Page 3.7.7-3 

3.7.7.8-64K TO 256K BY 18 SRAM & SSRAM IN TQFP ••........•.... Release 5 .... Page 3.7.7-4 

3.7.7-9 - 64K TO 1 M BY 16/18 BURST SRAM IN BGA ............•...• Release 5 . . . . Page 3.7.7-4 

3.7.7-10-64KT01MBY16/18SSRAMINBGA ...................... Releases .... Page3.7.7-4 

3.7.7-11 -64KTO 256K BY 16/18 BURST SRAM IN QFP/TQFP ........• Release6 .... Page 3.7.7-4 

3.7.7-12 -256K AND 1M BY 16/18 SRAM IN TSOP2 .....•.•......•...• Release 6 .... Page 3.7.7-4 

FIGURE 3.7.7-1, 4K TO 64K BY 16 TTL SRAM FAMILY IN DIP ................... Release 1 ....... Page 3.7.7-5 

FIGURE 3.7.7-2, 4K TO 256K BY 16 TTL SRAM FAMILY IN RCC ................. Release 1 ....... Page 3.7.7-6 

FIGURE 3.7.7-3, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN DIP •.... Release 1 ....... Page 3.7.7-7 

FIGURE 3.7.7--4, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN RCC .... Release 1 ....... Page 3.7.7-8 

FIGURE 3.7.7-5, 16K AND 64K BY 18 SRAM IN sec .......................... Release 1 ....... Page 3.7.7-9 

FIGURE 3.7.7-6, 64K BY 16 & 18 SRAM IN SOJ . . . . . .. .. . . . . . . . . . . . . . . .. . .. . Release 3 ...... Page 3.7.7-10 

FIGURE 3.7.7-7 A, 32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES 
IN SCC .................................................... Release 4 ...... Page 3.7.7-11 

FIGURE 3.7.7-7 B, WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE ....... Release 4 ...... Page 3.7.7-12 

FIGURE3.7.7-8, 64KTO 256K BY 18 SRAM AND SSRAM IN TQFP ...... Releases ...... Page3.7.7-13 

FIGURE 3.7.7-9- 64K TO 1 M BY 16/18 BURST SRAM BGA PADOUT ..... Release 5 ...... Page 3.7.7-14 

FIGURE3.7.7-10-64KTO 1M BY 16/18 SSRAM BGA PADOUT ....•.... Releases ...... Page3.7.7-15 

FIGURE 3.7.7-11 - 64K TO 1 M BY 16/18 SSRAM BGA 
BOUNDRY SCAN ORDER ................................. Release 5c7 ..... Page 3.7.7-16 

Release7 
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FIGURE 3.7.7-12- 64K TO 256K BY 16/18 BURST SAAM IN TQFP •..... Release 6 ...... Page 3.7.7-17 
FIGURE3.7.7-10-256KAND 1M BY 16/18 SAAM IN TSOP2 ...•........ Release6 ...... Page3.7.7-18 

3.7.8 Double Word Wide SRAM ..................................... Release 5 ... Page 3.7.8-1 
3.7.8.1 -32K TO 128K BY 36 SSRAM WITH BURST IN TQFP ........... Release 6 .... Page 3.7.8-3 
3.7.8.2 - 32K TO 128K BY 36 SAAM & SSRAM IN TQFP ............... Release 5 .... Page 3.7.8-3 
3.7.8.3-32K TO 512K BY 32/36 BURST SAAM BGA PADOUT .......... Release 5 .... Page 3.7.8-3 
3.7.8.4 - 32K TO 512K BY 32/36 SSRAM BGA PADOUT ................ Release 5 . . . . Page 3. 7.8-3 
3.7.8.5 - 16K TO 64K BY 64 & 72 SSRAM IN QFP ..................... Release 7 . . . . Page 3. 7.8-3 

FIGURE3.7.8-1, 32K TO 128K BY 36 SSRAM WITH BURST IN TQFP ..... Release 6 ....... Page3.7.8-5 
FIGURE 3.7.8-2, 32K TO 128K BY 36 SAAM AND SSRAM IN TQFP ...... Release 5 ....... Page 3.7.8-6 
FIGURE 3.7.7-3- 32K TO 512K BY 32/36 BURST SAAM BGA PADOUT ... Release 5 ....... Page 3.7.8-7 
FIGURE 3.7.7-4- 32K TO 512K BY 32/36 SSRAM BGA PADOUT ........ Release 5 ...•... Page 3.7.8-8 
FIGURE 3.7.7-5- 32K TO 512K BY 32/36 SSRAM BGA 

BOUNDRY SCAN ORDER .................................. Release 5 ....... Page3.7.8-9 
FIGURE 3.7.8-6, 16K TO 64K BY 64 & 72 BURST SSRAM IN TQFP ...... Release 7 ...... Page 3.7.8-10 

3.8 Pseudostatic Random Access Memory (PSRAM) ..••...••.••••.•••.• Release 1 ••.••. Page 3.8-1 
3.8.1 PSRAM, Byte Wide ............................................. Release 1 ...... Page 3.8-3 

3.8.1.1 - 2K TO 8K BY 8 PSRAM FAMILY IN DIP ....................... Release 1 . . . . . . Page 3.8-3 
3.8.1.2 - 2K TO 16K BY 8 PSRAM FAMILY IN RCC ..................... Release 1 . . . . . . Page 3.8-3 
3.8.1.3 - 32K TO 512K BY 8 PSRAM FAMILY IN SOJ ........••......... Release 1 . . . . . . Page 3.8-3 

3.8.2 PSRAM, Word Wide ............................................ Release 1 ...... Page 3.8-3 
3.8.2.1 - 4K TO 32K BY 16 PSRAM IN DIP ............................ Release 1 . . . . . . Page 3.8-3 
3.8.2.2 - 4K TO 256K BY 16 PSRAM IN sec .......................... Release 1 ...... Page 3.8-3 

FIGURE 3.8-1, 2KTO 8K BY 8 PSRAM FAMILY IN DIP ........................ Release 1 ........ Page 3.8-4 
FIGURE 3.8-2, 2K TO 16K BY 8 PSRAM FAMILY IN RCC ....................... Release 1 ........ Page 3.8-5 
FIGURE 3.8-3, 32K TO 512K BY 8 PSRAM FAMILY IN SOJ ..................... Release 1 ........ Page 3.8-6 
FIGURE 3.8-4, 4K TO 32K BY 16 PSRAM FAMILY IN DIP ....................... Release 1 ........ Page 3.8-7 
FIGURE 3.8-5, 4K TO 256K BY 16 PSRAM FAMILY IN sec ..................... Release 1 ........ Page 3.8-8 

3.9 Dynamic Random Access Memory (DRAM) ......................... Release 1 ...... Page 3.9-1 
3.9.1 Bit Wide DRAM ................................................ Release 1 ... . 

3.9.1.1 -16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES .......... Release 1 
3.9.1.2 - 16K TO 256K BY 1 DRAM FAMILY IN DIP ..................... Release 1 
3.9.1.3 - 16K TO 256K BY 1 DRAM IN RCC ........................... Release 1 
3.9.1.4- 64K & 256K BY 1 DRAM IN ZIP .............................. Release 1 
3.9.1.5 - 1 M AND 4M BY 1 DRAM FAMILY IN DIP ...................... Release 1 
3.9.1.6-1MTO16MBY1 DRAMFAMILYINSOJORTSOP2 ........... Release4 ... . 
3.9.1.7-1MTO16MBY1 DRAM FAMILY IN ZIP ...................... Release4 ... . 
3.9.1.8 - 1 M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ ........... Release 1 
, 3.9.1.9 - 1 M BY 1 DRAM IN TSOP1 ................................. Release 1 ... . 
3.9.1.10-16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ .......... Release 1 ... . 
3.9.1.11 - 64M BY 1 DRAM IN SOJ OR TSOP2 ........................ Release 5 ... . 
3.9.1.12-2 X 16M BY 1 DRAM IN TSOP2 ............................ Release4 ... . 

FIGURE 3.9.1-1, 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES 

Page 3.9.1-1 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1-3 
Page 3.9.1--4 
Page 3.9.1--4 
Page 3.9.1--4 
Page 3.9.1--4 

· 16KTO 256K BY 1 DRAM FAMILY IN DIP ........................... Release 1 ....... Page 3.9.1-5 
FIGURE3.9.1-2, 16KT0256K BY 1 DRAM IN RCC ........................... Release 1 ....... Page3.9.1-6 
FIGURE 3.9.1-3, 64K& 256K BY 1 DRAM IN ZIP ............................. Release 1 ....... Page3.9.1-7 
FIGURE 3.9.1-4, 1 M TO 64M BY 1 DRAM FAMILY IN DIP ....................... Release 1 ....... Page 3.9.1-8 
FIGURE 3.9.1-5, 1 M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2 ............ Release 4 ....... Page 3.9.1-9 
FIGURE 3.9.1-6, 1 M TO 16M BY 1 DRAM FAMILY IN ZIP ....................... Release 4 ...... Page 3.9.1-10 
FIGURE 3.9.1-7, 1M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ ............. Release 2 ...... Page 3.9.1-11 
FIGURE3.9.1-8, 1MBY1 DRAMiNTSOP1 ................................ Release2 ...... Page3.9.1-12 

Release 7 
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Section Release # Page # 

FIGURE 3.9.1-9, 16M X 1/4M X 4 CONFIGURABLE DRAM IN SOJ . . • . . . . . . . . . . . . . Release 2 ...... Page 3.9.1-13 
FIGURE 3.9.1-10, 64M BY 1 DRAM IN SOJ & TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . Release 4 a ..... Page 3.9.1-14 
FIGURE3.9.1-11,2X16MBY1 DRAMINTSOP2 ............................ Release4 ...... Page3.9.1-15 
FIGURE3.9.1-12,64MBY1 DRAMINSOJ&TSOP2 ........................ Release5r7 ..... Page3.9.1-16 

3.9.2 Nibble Wide DRAM ............................................. Release 1 •... Page 3.9.2-1 
3.9.2.1 - 16K & 64K BY 4 DRAM IN DIP . • • . . . . . • . . . . . . . . . . . • . . . . . . . • . . Release 1 Page 3.9.2-3 
3.9.2.2 - 16K BY 4 DRAM IN DIP . . . • . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . Release 1 . . . . Page 3.9.2-3 
3.9.2.3 - 64K BY 4 DRAM IN RCC . . • . . . . . • . . . • . . • . • • . . . • . • . . . . . • . . . . . Release 1 . . . . Page 3.9.2-3 
3.9.2.4 - 256K & 1 M BY 4 DRAM FAMILY IN DIP .•.....•.•.••.......... Release 2 . . . . Page 3.9.2-3 
3.9.2.5 - 256K TO 4M BY 4 DRAM FAMILY IN SOJ & TSOP2 ••.......... Release 4 . . . . Page 3.9.2-3 
3.9.2.6 - 64K TO 4M BY 4 DRAM IN ZIP ..........•.•..•.•............ Release 2 . . . . Page 3.9.2-3 
3.9.2.7 - 256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 .......... Release 3 . . . . Page 3.9.2-3 
3.9.2.8 - 256K BY 4 DRAM IN TSOP1 ........•....••...•............. Release 2 . . . . Page 3.9.2-3 
3.9.2.9 - 16M BY 1 /4M BY 4 CONFIGURABLE DRAM IN SOJ •..•......• Release 2 . . . . Page 3.9.2-4 
3.9.2.10 - 256K TO 4M BY 4 NON-MUX DRAM FAMILY IN SOJ ........• Release 2 • . . . Page 3.9.2-4 
3.9.2.11 - 4M BY 4 DRAM WITH 1 CE AND 4 CE IN TSOP2 ............. Release 2 . . . . Page 3.9.2-4 
3.9.2.12 - 16M BY 4 DRAM IN SOJ & TSOP2 • . . . . . . • . . • . . . • . . . . . . • . . . Release 5r7 . . . Page 3.9.2-4 
3.9.2.13 - 1 M, 2M, 4M BY 2 DRAM IN SOJ & TSOP2 . . • . • . . . . . . . . . . . . Release 3r7 . . . Page 3.9.2-4 
3.9.2.14 - 16M BY 4 DRAM WITH 4 'CAS IN SOJ & TSOP2 •............. Release 6 . . . . Page 3.9.2-4 
3.9.2.13 - 64M BY 4 DRAM IN TSOP2 PIN ROTATION .•••.•......•.... Release 6 . . . . Page 3.9.2-4 

FIGURE 3.9.2-1, 16K & 64K BY 4 DRAM IN DIP . . . . . .. .. . .. . . . . . .. .. . .. . .. . . Release 1 ....... Page 3.9.2-5 
FIGURE 3.9.2-2, 16K & 64K BY 4 DRAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.2--6 
FIGURE 3.9.2-3, 256K & 1 M BY 4 DRAM FAMILY IN DIP . .. .. . .. . . . . . .. .. . • . .. . Release 1 ....... Page 3.9.2-7 
FIGURE 3.9.2-4, 256K TO 4M BY 4 DRAM IN SOJ AND TSOP-2 . • . . . . . . . . . . . . . . . Release 4 ....... Page 3.9.2-8 
FIGURE 3.9.2-5, 64K TO 4M BY 4 DRAM IN ZIP . . . . . . . . . . . . . . . . . .. .. . .. .. .. . Release 1 ....... Page 3.9.2-9 
FIGURE 3.9.2-6, 256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 . . . . . . . . . . . . . Release 6 ...... Page 3.9.2-10 
FIGURE 3.9.2-7, 256K BY 4 DRAM IN TSOP1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 2 ...... Page 3.9.2-11 
FIGURE3.9.2-8,4MBY4/16MBY1 CONFIGURABLEDRAMINSOJ .............. Release2 ...... Page3.9.2-12 
FIGURE 3.9.2-9, 256K TO 4M BY 4 NON-MUX DRAM IN SOJ ................... Release 2 ...... Page3.9.2-13 
FIGURE 3.9.2-10, 4M BY 4 DRAM WITH 4 CE IN SOJ AND TSOP2 . . . . . . . . . . . . . . . Release 6 ...... Page 3.9.2-14 
FIGURE 3.9.2-11, 16M BY 4 DRAM IN SOJ & TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . Release 4 a ..... Page 3.9.2-15 
FIGURE 3.9.2-12, 1 M, 2M, 4M BY 2 DRAM WITH 2 CE IN SOJ AND TSOP2 . . . . . . . . Release 4r7 ..... Page 3.9.2-16 
FIGURE3.9:2-13,16MBY4DRAMINSOJ&TSOP2 ........................ Release5r7 ..... Page3.9.2-17 
FIGURE 3.9.2-14, 16M BY 4 DRAM WITH 4 CAS" IN SOJ & TSOP2 . . . . . . . . . . . . . . . Release 6r7 ..... Page 3.9.2-18 
FIGURE 3.9.2-15, 64M BY 4 DRAM IN TSOP2 PIN ROTATION . . . . . . . . . . . . . . . . . . . Release 6 ...... Page 3.9.2-19 

3.9.3 Byte Wide DRAM .............................................. Release 1 .•.. Page 3.9.3-1 
3.9.3.1 - 32K BY 8 DRAM IN DIP .......................•.•........... Release 1 . . . . Page 3.9.3-3 
3.9.3.2 - 32K BY 8 DRAM IN RCC ...•.........•......•.•............. Release 1 . . . . Page 3.9.3-3 
3.9.3.3 - 512K BY 8 & BY 9 DRAM IN SOJ, TSOP2, & ZIP •..........•.. Release 2 . . . . Page 3.9.3-3 
3.9.3.4- 512K BY 8 & BY 9 NON-MUX DRAM IN SOJ ..•.•............. Release 2 .... Page 3.9.3-3 
3.9.3.5 - 2M BY 8 & 9 DRAM IN SOJ & TSOP2 ........................ Release 5 . • .. Page 3.9.3-3 
3.9.3.6 - BM BY 8 & 9 DRAM IN SOJ & TSOP2 ........................ Release 5 . . .. Page 3.9.3-3 
3.9.3.7 - 32M BY 8 DRAM IN TSOP2 PIN ROTATION ...•.•............. Release 6 . . . . Page 3.9.3-3 

FIGURE 3.9.3-1, 32K BY 8 DRAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.3-5 
FIGURE 3.9.3-2, 32K BY 8 DRAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.3--6 
FIGURE 3.9.3-3, 512K BY 8 & 9DRAM IN SOJ .............................. Release 2 ....... Page 3.9.3-7 
FIGURE 3.9.3-4, 512K BY 8 & 9 DRAM IN ZIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 2 ....... Page 3.9.3-8 
FIGURE 3.9.3-5, 512K BY 8 & 9 NON-MUX DRAM IN SOJ . . . . . . . . . . . . . . . . . . . . . Release 2 ....... Page 3.9.3-9 
FIGURE 3.9.3-6, 2M BY 8 & 9 DRAM IN SOJ & TSOP2 . . . . . . . . . . . . . . . .. .. .. . . . Release 5 ...... Page 3.9.3-10 
FIGURE 3.9.3-7, BM BY 8 & 9 DRAM IN SOJ & TSOP2 . . . . . . . . . . . . .. .. . .. .. . . Release 4 a ..... Page 3.9.3-11 
FIGURE 3.9.3-8, BM BY 8 DRAM IN SOJ & TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . . . Release 5r7 ..... Page 3.9.3-12 
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FIGURE 3.9.3-9, 32M BY 8 DRAM IN TSOP2 PIN ROTATION .................... Release 6 ...... Page 3.9.3-13 
3.9.4 Word Wide DRAM .............................................. Release 1 ..•. Page 3.9.4-1 

3.9.4.1 - 64K BY 16 DRAM WITH 2 W IN SOJ & TSOP2 ................ Release 1 . . . . Page 3.9.4-3 
3.9.4.2-256K & 1M BY 16 & 18 DRAM WITH 2 CE IN SOJ & TSOP2 .... Releases ..•. Page 3.9.4-3 
3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS 

IN DIP AND SOJ .......................................•. Release 4 . . • . Page 3.9.4-3 
3.9.4.4- 2M BY 16, 4M BY 16 & 18 DRAM IN TSOP2 . . . . . . . • . . . . . . . . • Release 6r7 . . . Page 3.9.4-3 
3.9.4.5 -128K AND 256K BY 16 BURST DRAM WITH 2 GAS IN SOJ, TSOP2, AND ZIP . Release 6 . . . . Page 3.9.4-3 
3.9.4.6 - 16M BY 16 DRAM IN TSOP2 PIN ROTATION ..•.........•.... Release 6 . . . . Page 3.9.4-4 
3.9.4.7 -128K ANS 256K BY 32 DRAM WITH 4 "CAB" IN TSOP2 .......•. Release 6 •... Page 3.9.4-4 
3.9.4.8- 512K AND 2M BY 32 & 36 DRAM WITH 4 CA'S IN TSOP2 ...... Release 6 .... Page 3.9.4-4 
3.9.4.9 - SM BY 32 DRAM IN TSOP2 PIN ROTATION .....•.•.....••..•. Release 6 . • . . Page 3.9.4-4 
3.9.4.10 - 2M BY 32 DRAM IN TSOP2 ....•..............•.........•. Release 7 . . . • Page 3.9.4-4 

FIGURE 3.9.4-1, 64K BY 16 DRAM IN SOJ . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . Release 1 ....... Page 3.9.4-5 
FIGURE 3.9.4-2, 256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN SOJ . . . . . . . . . . . . . Release 2 ....... Page 3.9.4-6 
FIGURE 3.9.4-3, 256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2 . . . . . . . . . . . Release 4 ....... Page 3.9.4-7 
FIGURE 3.9.4-4, 1 M BY 16 & 18 DRAM WITH 2 CE IN SOJ . . . . . . . . . . . . . . . . . . . . . Release 5 ....... Page 3.9.4-8 
FIGURE 3.9.4-5, 1 M BY 16 & 18 DRAM WITH 2 CE IN TSOP2 . . . . . . . . . . . . . . . . . . . Release 5 ....... Page 3.9.4-9 
FIGURE 3.9.4-6, 64K BY 16 DRAM WITH 2 WIN TSOP-2 . . . . . . . . . . . . .. . . . . . . . . Release 3 ...... Page 3.9.4-10 
FIGURE 3.9.4-7A, 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ .. Release 4 ...... Page 3.9.4-11 
FIGURE 3.9.4-78, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION 

TRUTH TABLE ............................................... Release 4 ...... Page 3.9.4-12 
FIGURE 3.9.4-8, 2M BY 16, 4M BY 16 & 18 DRAM IN TSOP-2 .................. Release 6r7 ..... Page3.9.4-13 
FIGURE 3.9.4-9, 128K AND 256K BY 16 BURST DRAM IN SOJ .................. Release 6 ...... Page 3.9.4-14 
FIGURE 3.9.4-10, 128K AND 256K BY 16 BURST DRAM IN TSOP2 ............... Release 6 ...... Page 3.9.4-15 
FIGURE 3.9.4-11, 128K AND 256K BY 16 BURST DRAM IN ZIP .................. Release 6 ...... Page 3.9.4-16 
FIGURE3.9.4-12, 16M BY16 DRAM INTSOP2 PIN ROTATION .................. Release 6 ...... Page3.9.4-17 
FIGURE 3.9.4-13, 128K AND 256K BY 32 DRAM WITH 4 CAB' IN SSOP ............ Release 6 ...... Page 3.9.4-18 
FIGURE 3.9.4-14, 512KAND 2M BY 32 &36 DRAM IN SOJ AND TSOP2 ........... Release 6 ...... Page 3.9.4-19 
FIGURE 3.9.4-15, BM BY 32 DRAM IN TSOP2 PIN ROTATION . . . . . . . . . . . . . . . . . . . Release 6 ...... Page 3.9.4-20 
FIGURE 3.9.4-16, 2M BY 32 DRAM IN TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 ...... Page 3.9.4-21 

3.9.5 DRAM Optional Features ....................................... Release 1 .... Page 3.9.5-1 
3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . Release 1 Page 3.9.5-3 
3.9.5.2 - 1 M DRAM BUILT IN TEST FUNCTION ....................... Release 1 Page 3.9.5-3 
3.9.5.3 - ON-CHIP REFRESH CONTROL FOR XS DRAM .............. Release 1 Page 3.9.5-3 
3.9.5.4 - G BEFORE E REFRESH .................................... Release 1 Page 3.9.5-3 
3.9.5.5 - DRAM SPECIAL TEST AND OPERATIONAL MODES .........• Release 1 Page 3.9.5-3 
3.9.5.6 - NON-MULTIPLEXED DRAM OPERATION ................•... Release 1 Page 3.9.5-3 
3.9.5.7 - DRAM EXTENDED DATA OUT DEFINITION .•............••.. Release 6 . . . . Page 3.9.5-3 
3.9.5.8 - 256m DRAM TEST MODE DATA AND ADDRESS COMPRESSION ......... Release 7 . . . . Page 3.9.5-3 
3.9.5.9 - PIPELINED NIBBLE MODE DEFINITION ..................... Release 7 . . . . Page 3.9.5-3 

FIGURE 3.9.5-1 A, DRAM ON CHIP REFRESH TIMING ........................ Release 1 ....... Page 3.9.5-5 
FIGURE 3.9.5-1 B, DRAM SELF REFRESH MODE TIMING ...................... Release 4 ....... Page 3.9.5-5 
FIGURE 3.9.5-2, DRAM BIT WRITE TIMING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.5-6 

DRAM SPECIAL TEST AND OPERATIONAL MODES .......•......•... Release 4 ....... Page 3.9.5-7 
OPTIONAL DRAM OPERATIONAL MODES AND CYCLES ...•.......... Release 3 ...... Page 3.9.5-11 
NON-ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release3 ..•... Page3.9.5-13 
DRAM EXTENDED DATA OUT DEFINITION ..................•......... Release 6 .•.... Page 3.9.5-14 
256M DRAM ADDRESS AND DATA COMPRESSION DEFINITION ....•.... Release 7 ...... Page 3.9.5-15 
PIPELINED NIBBLE MODE DEFINITION ....................•.....•..•. Release 7 .•.... Page 3.9.5-16 

3.10 Multiport Dynamic RAM (MPDRAM) ............................... Release 1 ..... Page 3.10-1 
Release? 
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3.10.1 NibbleWideMPDRAM ......................................... Release1 ... Page3.10.1-1 

3.10.1.1 -64K BY 4 MPDRAM IN DIP, SOJ, & ZIP •..........•.......... Release 1 ... Page 3.10.1-1 

3.10.1.2-256KBY4MPDRAMINDIP,SOJ,TSOP2,&ZIP •.•.......... Releases ..• Page3.10.1-1 
3.10.1.3-256K BY 4 TPDRAM IN SOJ .....•...•..................... Release2 ... Page 3.10.1-1 

FIGURE 3.10.1-1, 64K BY 4 MPDRAM IN DIP & SOJ .......................... Release 1 ...... Page 3.10.1-2 
FIGURE3.10.1-2, 64K BY 4 MPDRAM IN ZIP ............................... Release 1 ...... Page3.10.1-3 

FIGURE3.10.1-3, 256K BY 4 MPDRAM IN DIP, SOJ, & TSOP2 .................. Release 3 ...... Page3.10.1-4 

FIGURE3.10.1-4,256K BY 4 MPDRAM IN ZIP .............................. Release 1 ...... Page3.10.1-5 

FIGURE 3.10.1-5, 256K BY 4 TPDRAM IN SOJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 2 ...... Page 3.10.1-6 

3.10.2 Byte Wide MP DRAM .......................................... Release 1 . . . Page 3.10.2-1 

3.10.2.1 -128KAND 256K BY 8 MPDRAM IN DIP, SOJ, & TSOP2 ....... Release3 .•. Page 3.10.2-1 

FIGURE3.10.2-1, 128KAND256KBYBMPDRAMINDIP&SOJ ................. Release2 ...... Page3.10.2-2 

FIGURE 3.10.2-2, 128K BY 8 MPDRAM IN TSOP2 ........................... Release 3 ...... Page 3.10.2-3 

3.10.3 Word Wide MP DRAM .......................................... Release 1 . . . Page 3.10.3-1 

3.10.3.1 - 128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLE CLOCKS ........ Release 2 • • . Page 3.10.3-1 
3.10.3.2-128K &256K BY 16 MPDRAM IN TSOP-2 WITH MULTIPLE CLOCKS ....•. Release 5 ... Page 3.10.3-1 

3.10.3.3 - 256K BY 16 SGRAM IN TSOP2 . . . . . . . . . . . . . . . • . • . . . . . . • . . . . . . . . . Release 6 . . . Page 3.10.3-1 

3.10.3.4 - 256K BY 32 SGRAM IN QFPffQFP . . . . . . . . . . . • • . . . . . • • . • . . . . . . . . . Release 6 . . . Page 3.10.3-1 

3.10.3.5 - 256K BY 32 GRAM IN TSOP-2 • . . . . . . . . . . . . . . • . • . . . • • . • . . . . . . . . . Release 6 . . . Page 3.10.3-1 
3.10.3.6 - 256K BY 32 SMPDRAM IN TSOP-2 •....•...••.........•.......•. Release 6 . . . Page 3.10.3-2 

3.10.3. 7 - 256K BY 32 SM PD RAM IN TSOP-2 . . . • . . . . . . . • . • . . . • • . • . . . . . . . . . Release 7 • . . Page 3.10.3-2 
FIGURE 3.10.3-1, 128K &256K BY 16 MPDRAM IN SOGwtth 2 W &2 CE .......... Release 3 ...... Page3.10.3-3 

FIGURE3.10.3-2, 128K & 256K BY 16 MPDRAM INTSOP-2 with 2 W & 2 CE ....... Release 5 ...... Page3.10.3-4 
FIGURE3.10.3-3,256KBY16SGRAMINTSOP-2 .......................... Release6 ...... Page3.10.3-5 

FIGURE 3.10.3-4, 256K BY 32 SGRAM IN QFPffQFP ........................ Release 6c7 ..... Page 3.10.3-6 

FIGURE 3.10.3-5, 256K BY 32 SGRAM IN TSOP-2 ........................... Release 6 ...... Page 3.10.3-7 
FIGURE 3.10.3-6, 256K BY 32 SYNCH. MPDRAM IN QFPffQFP . . . . . . . . . . . . . . . . . Release 6 ...... Page 3.10.3-8 
FIGURE 3.10.3-7, 256K BY 32 SYNCH. MP DRAM IN QFPffQFP . . . . . . . . . . . . . . . . . Release 7 ...... Page 3.10.3-9 

3.10.4 MPDRAM Optional Features ................................... Release 1 

3.10.4.1 -256K X 4 MPDRAM MINIMUM FEATURE SET TRUTH TABLE .. Release 1 
3.10.4.2 - 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 
3.10.4.3 - MPDRAM BIT WRITE OPTIONAL FEATURE .....•.•......... Release 1 
3.10.4.4 - 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE ... Release 1 
3.10.4.5 - 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 
3.10.4.6-128K X 16, 256K X 8, & 256K X 16 MPDRAM 

... Page 3.10.4-1 
Page 3.10.4-3 
Page 3.10.4-3 
Page 3.10.4-3 
Page 3.10.4-3 
Page 3.10.4-3 

MINIMUM FEATURE SET TRUTH TABLE .........•...•..... Release 5 . . . Page 3.10.4-3 

3.10.4.7-128K X 16, 256K X 8, & 256K X 16 MPDRAM 
EXTENDED FEATURE SET TRUTH TABLE .......•......... Release 5 . . . Page 3.10.4-3 

3.10.4.8 - SPLIT REGISTER WITH PROGRAMMABLE STOPS 
FOR MPDRAM •...•..................................... Release 3 . . . Page 3.10.4-3 

3.10.4.9 - PIPELINED FAST PAGE MODE FOR MPDRAM ....•......... Release 2 . . . Page 3.10.4-4 
3.10.4.10 - EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM .. Release 2 . . . Page 3.10.4-4 
3.10.4.11 - SAM LENGTH DEFINITION FOR 2/4M MPDRAM ..•......... Release 5 . . . Page 3.10.4-4 

3.10.4.12-SYNCH GRAMSPECIALMODESETPROCEDURE ........ Release6 ... Page3.10.4-4 
3.10.4.13- SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE ..... Release 6 ... Page 3.10.4-4 
3.1 0.4.14 - SYNCH. GRAM OPERATIONAL FUNCTION TRUTH TABLES .. Release 6 . . . Page 3.10.4-4 
3.10.4.15 - 8Mb MPDRAM FEATURE SET FUNCTION TABLE ............ Release 7 . . . Page 3.10.4-4 
3.10.4.16 - EXTENDED FUNCTIONSFOR SGRAM & MPDRAM . . . . . . . . . Release 6r7 . . Page 3.10.4-4 

TABLE 3.10.4-1, 256KX 4 MPDRAM FEATURE SET TRUTH TABLE .............. Release 1 ...... Page3.10.4-5 

TABLE 3.10.4-2, 128K X 8 MPDRAM FEATURE SET TRUTH TABLE . . . . . . . . . . . . . . Release 1 ...... Page 3.10.4-6 
FIGURE 3.10.4-1, BIT WRITE TIMING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ...... Page 3.10.4-7 
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TABLE 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH TABLE . . . . . . . . . . . . . Release 5 ...... Page 3.10.4-8 
FIGURE 3.10.4-2, SPLIT REGISTER WITH PROGRAMMABLE STOPS . . . . . . . . . . . . Release 2 ...... Page 3.10.4-9 
FIGURE 3.10.4-3A, PIPELINED FAST PAGE MODE .......................... Release 2 ..... Page 3.10.4-10 
FIGURE 3.10.4-38, PIPELINED FAST PAGE MODE . . . . . . . . . . . . . . . . . . . . . . . . . . Release 2 . . . . . Page 3.10.4-11 
FIGURE 3.10.4-4, MPDRAM EXTENDED DATA OUT FAST PAGE MODE . . . . . . . . . . . Release 4 ..... Page 3.10.4-12 
FIGURE 3.10.4-5A & 58, SAM LENGTH DEFINITION FOR 4M MP DRAM .. Release 5 • Page 3.10.4-13, 14 
FIGURE3.10.4-6, SYNCH GRAM SPECIAL MODE SET PROCEDURE ... Release6 ..... Page3.10.4-15 
FIGURE 3.10.4-7, SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE. Release 6 ..... Page 3.10.4-16 
TABLE 3.10.4-4 A,B, & C, SGRAM FUNCTION TRUTH TABLE ....... Release6r7 Page3.10.4-17~19 
TABLE 3.10.4-5, 8Mb BURST MP DRAM FUNCTION TABLE ........... Release 7 ..... Page 3.10.4-20 
EXTENDED FUNCTIONS FOR SGRAM & MPDRAM . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 . . . . . Page 3.10.4-21 

3.11 Synchronous Dynamic Random Access Memory (SDRAM) •.•....•.. Release 4 ••••• Page 3.11-1 
3.11.1 Bit Wide SDRAM .......... .................................... Release4 •.. Page 3.11.1-1 

FIGURE3.11.1-1, ................................................... Release4 ...... Page3.11.1-5 
3.11.2 Nibble Wide SDRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 • . . Page 3.11.2-1 

3.11.2.1 - 4M BY 4 SDRAM IN TSOP2 . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . Release 6r7 . . Page 3.11.2-1 
3.11.2.2 - 16M BY 4 SDRAM IN TSOP2 . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . Release 6 . . . Page 3.11.2-1 
3.11.2.3-64MBY4SDRAMINTSOP2PINROTATION .•...........•.. Release? ... Page3.11.2-1 

FIGURE3.11.2-1,4MX4SDRAMINTSOP2 ............................... Release6r7 ..... Page3.11.2-3 
FIGURE 3.11.2-2, 16M X 4 SDRAM IN TSOP2 ............................... Release 6 ...... Page 3.11.2-4 
FIGURE 3.11.2-3, 64M X 4 SDRAM IN TSOP2 PIN ROTATION ................... Release 7 ...... Page 3.11.2-5 

3.11.3 BYTE WIDE SDRAM ........................................... Release 4 ... Page 3.11.3-1 
3.11.3.1 -2M BY 8 or 9 SDRAM IN TSOP2 ........•....•............. Release6r7 .. Page 3.11.3-1 
3.11.3.2 - SM BY 8 SDRAM IN TSOP2 ................................ Release 6 . . . Page 3.11.3-1 

FIGURE 3.11.3-1, 2M BY 8 OR 9 SDRAM IN TSOP2 ......................... Release 6r7 ..... Page 3.11.3-3 
FIGURE3.11.3-2, 8M BY 8 SDRAM IN TSOP2 .............................. Release 6 ...... Page3.11.3-4 
FIGURE 3.11.3-3, 32M BY 8 SDRAM IN TSOP2 PIN ROTATION .................. Release 7 ...... Page 3.11.3-5 

3.11.4 WORD WIDE SDRAM .......................................... Release 5 . . . Page 3.11.4-1 
3.11.4.1- 256KBY16AND1MBY16/18SDRAMINTSOP-2 .................. Release6r7 ... Page3.11.4-1 
3.11.4.2 - 2M & 4M BY 16 SDRAM IN TSOP-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 6r7 ... Page 3.11.4-1 
3.11.4.3 - 16M BY 16 SDRAM IN TSOP-2 PIN ROTATION . . . . . . . . . . . . . . . . . . . . . Release 6 .... Page 3.11.4-1 
3.11 .4.4 - 256K BY 32 SDRAM IN QFP/TQFP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 6 .... Page 3.11.4-1 
3.11.4.5 - 2M BY 32 SDRAM IN TSOP-2 .................................. Release 6 .... Page 3.11.4-1 
3.11.4.6 - SM BY 32 SDRAM IN TSOP-2 PIN ROTATION . . . . . . . . . . . . . . . . . . . . . . Release 6 .... Page 3.11.4-1 
3.11.4. 7 - 2M BY 32 & 36 SD RAM IN TSOP-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 .... Page 3.11.4-2 

FIGURE 3.11.4-1, 256 BY 16 AND 1 M BY 16/18 SDRAM IN TSOP-2 .. . . . . . . . . . .. Release 6r7 ..... Page 3.11.4-3 
FIGURE 3.11.4-2, 4M BY 16 SDRAM IN TSOP-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 6r7 ..... Page 3.11.4-4 
FIGURE 3.11.4-3, 16M BY 16 SDRAM IN TSOP-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 6c7 ..... Page 3.11.4-5 
FIGURE 3.11.4-4, 256K BY 32 SDRAM IN QFP/TQFP ........................ Release 6r7 ..... Page 3.11.4-6 
FIGURE 3.11.4-5, 2M BY 32 SDRAM IN TSOP-2 ............................ Release 6r7 ..... Pa:ge 3.11.4-7 
FIGURE 3.11.4-6, 8M BY 32 SDRAM IN TSOP-2 PIN ROTATION . . . . . . . . . . . . . . . . Release 6c7 ..... Page 3.11.4-8 
FIGURE 3.11.4-7, 2M BY 32 & 36 SDRAM IN TSOP-2 ........................ Release 7 ...... Page 3.11.4-9 

3.11.5 SDRAM Architectural and Operational Features ......•..••.•..•. Release4 ••• Page 3.11.5-1 
3.11.5.1 - SDRAM FUNCTION TRUTH TABLE ......................... Release 5 . . • Page 3.11.5-3 
3.11.5.2 - SDRAM FUNCTION TRUTH TABLE FOR CKE .............•. Release 5 . . . Page 3.11.5-3 
3.11.5.3-SDRAM MODE REGISTER ARCHITECTURE ...........•..•. Release4 ... Page 3.11.5-3 
3.11.5.4 ➔ 3.11.5.15-SDRAM OPERATIONAL CYCLES AND MODES •. Release4 ... Page 3.11.5-3 
3.11.5.4-POWER ON SEQUENCE (RECOMMENDED) .........•....•. Release4 ... Page 3.11.5-3 
3.11.5.5-AUTO PRECHARGE ...................................... Release 6 ... Page 3.11.5-3 
3.1i.5.6-PRECHARGE ALL BANKS ................................. Release 6 ... Page 3.11.5-3 
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3.11.5. 7 - MODE REGISTER WRITE TIMING .......................... Release 4 . . . Page 3.11.5-3 
3.11.5.8 -AUTO REFRESH ....................•.................... Release 4 . . . Page 3.11.5-3 
3.11.5.9 - WRITE LATENCY ........................................ Release 4c7 . . Page 3.11.5-3 
3.11.5.10 - DOM LATENCY FOR READS AND WRITES ................ Release 4 . . . Page 3.11.5-3 
3.11.5.11 - PRECHARGE TIMING FOR READS ........................ Release 4 . . . Page 3.11.5-3 
3.11.5.12 - COLUMN ADDRESS TO COLUMN ADDRESS DELAY ....... Release 4 . . . Page 3.11.5-3 
3.11.5.13 - CKE TIMING FOR POWER DOWN ........................ Release 4 . . . Page 3.11.5-3 
3.11.5.14 - SELF REFRESH ENTRY AND EXIT ....•...•............... Release 4 . . . Page 3.11.5-3 
3.11.5.15 - CKE TIMING FOR CLOCK SUSPEND ...................... Release 4 . . . Page 3.11.5-3 

TABLE3.11.5-1, SDRAM FUNCTION TRUTH TABLE .......................... Release 5 ... .' .. Page3.11.5-5 
TABLE3.11.5-1, SDRAM FUNCTION TRUTH TABLE (Continued) ................. Release 5 ...... Page 3.11.5-6 
TABLE 3.11.5-2, SDRAM FUNCTION TRUTH TABLE for CKE .................... Release 5 ...... Page 3.11.5-7 
FIGURE 3.11.5-1, SDRAM MODE REGISTER ARCHITECTURE . . . . . . . . . . . . . . . . . . Release 4 . . . . . . Page 3.11.5-8 

3.11.5.4-Power On Sequence (Recommended) ...•...................... Release 4 .... Page 3.11.5-9 
3.11.5.5-Auto Precharge ............................................. Release 4 .... Page 3.11.5-9 
3.11.5.6-Precharge All Banks ........................................ Release 4c7 ... Page 3.11.5-9 
3.11.5.7-Mode Register Write Timing .................................. Release 4 ... Page 3.11.5-10 
3.11.5.8-Auto Refresh ............................................... Release4 ... Page3.11.5-11 
3.11.5.9-Write Latency, (Write Latency= 0) ............................ Release 4 ... Page 3.11.5-12 
3.11.5.10-DQM Latency for Reads and Writes, (DQM Write Latency= 0) .. Release 4 ... Page 3.11.5-13 
3.11.5.11-PrechargeTimingforReads ................................. Release4 ... Page3.11.5-14 
3.11.5.12-ColumnAddress to Column Address Delay .................... Release 4 ... Page 3.11.5-15 
3.11.5.13-CKETimingforPowerDown .•.............................. Release4 ... Page3.11.5-16 
3.11.5.14-Self-RefreshEntryandExit ................................ Release4 ... Page3.11.5-17 
3.11.5.15-CKE Timing for Clock Suspend .............................. Release 4 ... Page 3.11.5-18 

4. MULTI-CHIP MEMORV: MODULES & CARDS ........................... Release 7 ........ Page 4-1 

4.1. Memory Module Nomenclature and General Features ............... Release 7 ...... Page 4.1-1 
4.1.1 Memory Module Nomenclature Release 1-7 Page 4.1-1 
4.1.2 Serial Presence Detect General Standard Release 1-7 Page 4.1-1 

4.1.2.1 SPDAppendixA ........................................... Release? .. Page4.1.2.1-1 
4.1.2.2 SPD Appendix B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 .. Page 4.1 .2.2-1 
4.1.2.3 SPD Appendix C . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 .. Page 4.1.2.3-1 
4.1.2.4 SPD Appendix D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 .. Page 4.1.2.4-1 
4.1.2.5 SPD Appendix E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 7 .. Page 4.1.2.5-1 
4.1.2.6 SPD Appendix F . . .. . . .. . . . .. .. .. . . . . . . . . . . . . . . . .. .. .. . .. . . Release 7 .. Page 4.1.2.6-1 

4.2. One BYTE Modules ......................................... ~ ..... Release 7 ...... Page 4.2-1 
4.2.1 - 22 PIN SIP/SIMM 4 bit DRAM MODULE ........................ Release 1-7 ..... Page 4.2-1 
4.2.2- 24 PIN SIP/SIMM 4 bit DRAM MODULE ........................ Release 1-7 ..... Page 4.2-1 
4.2.3 - 30 PIN SIP/SIMM 8 or 9 bit DRAM MODULE .................... Release 4-7 ..... Page 4.2-1 
4.2.4 - 30 PIN SIP/SIMM 1, 2, 4, 5, or 8 bits DRAM MODULE FAMILY ............... Release 1-7 ..... Page 4.2-1 
4.2.5. - 23/25/26/28 PIN ZIP/SIMM 1 or 4 bit DRAM MODULE FAMILY . . . . . . . . . . . . . . . Release 1-7 . . . . . Page 4.2-2 
4.2.6 - 60 PIN ZIP/SIMM 4 bit SRAM MODULE ......................... Release 1-7 ..... Page 4.2-2 
4.2.7 - 70 PIN ZIP/SIMM 9 bit SRAM MODULE ......................... Release 1-7 ..... Page 4.2-2 

FIGURE 4.2-1, 22, 24,& 30 PIN DRAM MODULES . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4-7 . . . . . . . Page 4.2-3 
FIGURE 4.2-2, 30 PIN DRAM MODULE FAMILY ............................ Release 1-7 ....... Page 4.2-4 
FIGURE 4.2-3, 23/25/26/28 PIN DRAM MODULE FAMILY ..................... Release 1-7 ....... Page 4.2-5 
FIGURE 4.2-4, 2 X 64K TO 1 M BY 4, 60 PIN SAAM MODULE FAMILY . . . . . . . . . . . . Release 1-7 . . . . . Page 4.2--6 
FIGURE 4.2-5, 64K TO 1M BY 9, 70 PIN SAAM MODULE FAMILY ............... Release 1-7 ..... Page 4.2-7 
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4.3. Two BYTE Modules and Cards ••.•••••••••••••••••.•.•••••.•.••••• Release 7 .••••• Page 4.3-1 
4.3.1 - 76 PIN ZIP/SIMM 9 or 18 bit SRAM MODULE .....•.•........... Release 1-7 ..... Page 4.3-1 
4.3.2 - 40 PIN SIP/SIMM 1, 2, 4, 5, 8, 9, 16, or 18 DRAM MOD FAMILY . . . . . . . . . • . . . Release 1-7 . . . . . Page 4.3-1 
4.3.3 - 60 PIN DRAM 16 or 18 bit CARD FAMILY .•...••................ Release 2-7 ..... Page 4.3-1 
4.3.4 - 68 PIN MULTIPLE TECHNOGY MEMORY 16 bit CARD FAMILY . . . . . . . . . . . . . Release 3-7 . . . . . Page 4.3-1 

FIGURE 4.3-1, 2 X 64K TO 1 M BY 9, 76 PIN SAAM MODULE FAMILY ............ Release 1-7 ....... Page 4.3-3 
FIGURE 4.3-2, 40 PIN DRAM MODULE FAMILY ............................ Release 1-7 ....... Page 4.3-4 
FIGURE 4.3-3A, 60 PIN DRAM CARD FAMILY PIN CONNECTIONS . . . . . . . . . . . . . . Release 2-7 . . . . . . . Page 4.3-5 
FIGURE 4.3-38, 60 PIN CARD FAMILY BLOCK DIAGRAMS . . . . . . . . . . . . . . . . . . . . Release 2-7 . . . . . . . Page 4.3-6 
FIGURE 4.3-4A, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY . . . . . . . . . . . . . . . Release 3-7 . . . . . . . Page 4.3-7 
FIGURE 4.3-48, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY 

FUNCTION TRUTH TABLES . .. . .. . • . . . . . . . . . . . . . . . . . .. .. .. . . . . . Release 3-7 .. . . .. . Page 4.3-8 
4.4. Four BYTE Modules and Cards • • • • • • • • • • • • • • • • • . • . • • • • • • • • • . • • • • • • Release 7 • • • • • • Page 4.4-1 

4.4.1 - 64 & 72 PIN ZIP/SIMM 32 bit SRAM MODULE ........••....•.... Release 6-7 . . . Page 4.4.1-1 
FIGURE 4.4.1-1, 16KT04M BY 32, 64& 72 PIN SAAM MODULE FAMILY ......... Release6-7 ... Page 4.4.1-2 

4.4.2 - 72 PIN SIMM 32 or 36 bit DRAM MODULE FAMILY .•.......•..•. Release 6-7 ... Page 4.4.2-1 
- 72 PIN SIMM 36 or 39 DRAM ECG MODULE FAMILY ............. Release 6-7 ... Page 4.4.2-1 

FIGURE 4.4.2-2, 256K TO 256M BY 36. 72 PIN DRAM MODULE FAMILY .......... Release 6-7 ...... Page 4.4.2-3 
FIGURE4.4.2-2 B=>K, 72 PIN 36 BIT DRAM SIMM BLOCK DIAGRAMS ........... Release 6-7 .. Page 4.4.2-4=>13 
FIGURE 4.4.2-3 A, 256K TO 256M BY 32, 36. & 40 BIT 72 PIN DRAM MODULE . . . . . Release 6-7 ..... Page 4.4.2-14 
FIGURE 4.4.2-3 B=>C 72 PIN 32, 36, & 40 BIT DRAM SIMM BLOCK DIAGRAMS . . . . Release 6-7 . Page 4.4.2-15=> 16 

4.4.3 - 88 PIN, 32/36/39 bit DRAM CARD FAMILY .•.•••........•....... Release 6-7 •...• Page 4.4-1 
FIGURE 4.4.3-1 A, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY . . . . . . . . . . . Release 6-7 ...... Page 4.4.3-3 
FIGURE 4.4.3-1 8, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY 

CONFIGURATION TABLES . . . . .. . . . . . . . . . . . . . . . . .. . . . .. . .. . . . . Release 6-7 ...... Page 4.4.3-4 
FIGURE 4.4.3-1 C, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 ...... Page 4.4.3-5 
FIGURE4.4.3-1 D, 256KTO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCKDIAG. Release6-7 ...... Page4.4.3-6 
FIGURE 4.4.3-1 E, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 ...... Page 4.4.3-7 
FIGURE 4.4.3-1 F, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 ...... Page 4.4.3-8 

- 88 PIN, 40 bit DRAM CARD FAMILY ........................... Release4-7 ..... Page 4.4.3-1 
FIGURE 4.4.3-2 A, 256K TO 128M BY 40 DRAM CARD . . . . . . . . . . . . . . . . . . . . . . . Release 4-7 ...... Page 4.4.3-9 
FIGURE 4.4.3-2 8, 256K TO 128M BY 40 DRAM CARD PD TRUTH TABLE . . . . . . . . . Release 4-7 ..... Page 4.4.3-1 O 
FIGURE 4.4.3-2 C, 256K TO 64M BY 40 DRAM CAROUSING BY 4 DEVICES ....... Release 4-7 ..... Page 4.4.3-11 
FIGURE 4.4.3-2 D, 512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES ...... Release 4-7 ..... Page 4.4.3-12 
FIGURE 4.4.3-2 E, 512K TO 32M BY 40 DRAM CARD USING BY 8 DEVICES ....... Release 4-7 ..... Page 4.4.3-13 
FIGURE 4.4.3-2 F, 1 M TO 64M BY 40 DRAM CARD USING BY 8 DEVICES . . . . . . . . Release 4-7 ..... Page 4.4.3-14 

4.4.4 - 72 PIN 32 or 36 bit DRAM S0-DIMM FAMILY ................... Release 5-7 ... Page 4.4.4-1 
FIGURE 4.4.4-A 32 & 36 BIT 72 PIN DRAM SO-DIMM PINOUT, PRESENCE DETECT & 

CONFIGURATION TABLES .................................... Release 6-7 ...... Page4.4.4-1 
FIGURE 4.4.4-&-D 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS . . . . . . . . . . . . Release 5-7 ... Page 4.4.4-2=>5 

4.4.5 - 88 PIN 32 or 36 bit DRAM SO-DIMM FAMILY ................... Release 5-7 . . . Page 4.4.5-1 
FIGURE 4.4.5-A, 88 PIN 32 & 36 BIT DRAM SO-DIMM PIN OUT . . . . . . . . . . . . . . . . . Release 6-7 ...... Page 4.4.5-2 
FIGURE 4.4.5-8, 88 PIN 32 & 36 BIT DRAM SO-DIMM PD TRUTH TABLES . . . . . . . . Release 6-7 ...... Page 4.4.5-3 
FIGURE 4.4.5-C=>F, 88 PIN 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS . . . . . Release 6-7 ... Page 4.4.5-4= 7 

4.4.6 -112 PIN 32 bits MPDRAM SO-DIMM FAMILY ..........•....•... Release5-7 ... Page 4.4.6-1 
FIGURE 4.4.6-A, 112 PIN 32 BIT MPDRAM DIMM PINOUT . . . . . . . . . . . . . . . . . . . . Release 6-7 ...... Page 4.4.6-2 
FIGURE 4.4.6- 8, C, 112 PIN 32 BIT MPDRAM DIMM 

PD TRUTH TABLES AND BLOCK DIAGRAMS . . . . . . . . . . . . . . . . . . . . . . . Release 6-7 .... Page 4.4.6-3, 4 
4.4.7 - 80 PIN 32 bit EEPROM SIMM FAMILY .....................•... Release4-7 ... Page 4.4.7-1 

FIGURE 4.4.7-A, 128K TO SM BY 32 EEPROM SIMM, PINOUT AND PD TABLES .... Release 4-7 ...... Page 4.4.7-3 
Release 7 
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FIGURE 4.4.7-B, 128KTO SM BY 32 EEPROM SIMM BLOCK DIAGRAM .......... Release 4-7 ...... Page4.4.7-4 

4.4.8 -100 PIN 32, 36, or 40 BIT DRAM, SDRAM, ROM DIMM FAMILY .••. Release 7 . . . . Page 4.4.8-1 
FIGURE 4.4.8-B & C, 32, 36, or 40 bit 100 PIN MODULE PINOUT . . . . . . . . . . . . . . . . . Release 7 ..... Page 4.4.8-3, 4 
FIGURE 4.4.8-D, 32, 36, or 40 bit 100 PIN MODULE PIN COMPARISON . . . . . . . . . . . . Release 7 .•..... Page 4.4.8-5 
FIGURE 4.4.8-E, 32, 36, or 40 bit 100 PIN MODULE CLOCK WIRING . . . . . . . . . . . . . . Release 7 ....... Page 4.4.8-6 
FIGURE 4.4.8-F=AE, 32, 36, or 40 bit 100 PIN MODULE BLOCK DIAGRAMS . . . . . . . Release 7 ... Page 4.4.8-7=32 

4.5. Eight BYTE Modules and Cards ................................... Release7 ...... Page 4.5-1 

4.5.1 -168 PIN Buffered DRAM, 64, 72, or 80 Bit DIMM FAMILY .••....•.. Release 6-7 •.• Page 4.5.1-1 
FIGURE 4.5.1-A-B, 64, 72, or 80 BIT SIMM PINOUT, TOP & BOTTOM HALVES ...•. Release 4-7 .... Page4.5.1-2,3 
FIGURE 4.5.1-C, 64, 72, or 80 BIT SIMM 

PRESENCE DETECT & CONFIGURATION TABLES .................. Release 6-7 ..... Page 4.5.1-4 
FIGURE 4.5.1-D, 64, 72, & 80 BIT DRAM SIMM Capacity Table . . . . . . . . . . . . . . . . . . Release 4-7 . . . . . Page 4.5.1-5 
FIGURE 4.5.1-E-AB, 64, 72, & 80 BIT CONFIGURATION BLOCK DIAGRAMS . . . . . . Release 4-7 . . Page 4.5.1-6-29 

4.5.2 - 200 PIN SDRAM, 64, 72, or 80 DIMM FAMILY . . . . . . . . • . . . . . . . • . . . . . . . . . . Release 5-7 . . . Page 4.5.2-1 
FIGURE 4.5.2-A, B, 8-BYTE SDRAM DIMM PINOUT . . . . . . . . . . . . . . . . . . . . . . . . Release 5-7 .... Page 4.5.2-3,4 
FIGURE 4.5.2- C, 8-BYTE SD RAM DIMM 

PRESENCE DETECT & CONFIGURATION TABLES . . . . . . . . . . . . . . . . . . Release 5-7 . . . . . Page 4.5.2-5 
FIGURE 4.5.2-0, E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DERNmONS . Release 5-7 . . . . . Page 4.5.2-6 
FIGURE 4.5.2-F-M, 8-BYTE SD RAM DIMM BLOCK DIAGRAMS . . . . . . . . . . . . . . . . Release 5-7 ... Page 4.5.2-7, 14 

4.5.3 - 168 PIN Unbuffered DRAM, 64, 72, or 80 DIMM FAMILY with SPD . . . . • . . . . . . . Release 5-7 . . . Page 4.5.3-1 
FIGURE 4.5.3--A, B, 8-BYTE DRAM DIMM PINOUT . . . . . . . . . . . . . . . . . . . . . . . . . Release 5-7 .... Page 4.5.3-2,3 
FIGURE 4.5.3-0, &-BYTE DRAM DIMM MECHANICAL KEY AND PIN DERNmONS . . . . Release 5-7 . . . . . Page 4.5.3-5 
FIGURE 4.5.3-- F, 8-BYTE DRAM DIMM 

PRESENCE DETECT & CONFIGURATION TABLES . . . . . . . . . . . . . . . . . . Release 5-7 . . . . . Page 4.5.3-7 
FIGURE 4.5.2-G-S, 8-BYTE DRAM DIMM BLOCK DIAGRAMS . . . . . . . . . . . . . . . . . Release 5-7 ... Page 4.5.3-8,20 

4.5.4- 168 PIN Unbuffered SDRAM, 64, 72, or 80 DIMM FAMILY with SPD ........... Release 5-7 . . . Page 4.5.4-1 
FIGURE 4.5.4-A, B, 8-BYTE SDRAM DIMM PINOUT . . . . . . . . . . . . . . . . . . . . . . . . Release 5-7 .... Page 4.5.4-2,3 
FIGURE 4.5.4- C, 8-BYTE SD RAM DIMM 

PRESENCE DETECT & CONFIGURATION TABLES . . . . . . . . . . . . . . . . . . Release 5-7 . . . . . Page 4.5.4-4 
FIGURE 4.5.4-E, &-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DERNmONS . . . Release 5-7 . . . . . Page 4.5.4-6 
FIGURE 4.5.4-1-Y, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS ................. Release 5-7 .. Page 4.5.4-10,26 

4.5.5 - 144 PIN Unbuffered DRAM, 64, or 72, SO-DIMM FAMILY with SPD . . . • . . • . . . . Release 5-7 . . . Page 4.5.5-1 
FIGURE 4.5.5-A, B, 8-BYTE DRAM DIMM PINOUT . . . . . . . . . . . . . . . . . . . . . . . . . Release 5-7 .... Page 4.5.5-2,3 
FIGURE 4.5.5-C, &-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINmONS . . . . Release 5-7 . . . . . Page 4.5.5-4 
FIGURE 4.5.5- E, 8-BYTE DRAM DIMM 

PRESENCE DETECT & CONFIGURATION TABLES . . . . . . . . . . . . . . . . . . Release 5-7 . . . . . Page 4.5.5-6 
FIGURE 4.5.5-F-O, 8-BYTE DRAM DIMM BLOCK DIAGRAMS . . . . . . . . . . . . . . . . . Release 5-7 ... Page 4.5.5-7, 16 

4.5.6 - 144 PIN Unbuffered SDRAM, 64, or 72 SO-DIMM FAMILY with SPD .......... Release 5-7 . . . Page 4.5.6-1 
FIGURE 4.5.6-A, B, 8 -BYTE DRAM DIMM PINOUT . . . . . . . . . . . . . . . . . . . . . . . . . Release 5-7 .... Page 4.5.6-2,3 
FIGURE 4.5.6- C, 8-BYTE DRAM DIMM 

PRESENCE DETECT & CONFIGURATION TABLES . . . . . . . . . . . . . . . . . . Release 5-7 . . . . . Page 4.5.5-6 
FIGURE 4.5.6-D, &-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . . . Release 5-7 . . . . . Page 4.5.6-4 
FIGURE 4.5.2-G-P, 8-BYTE DRAM DIMM BLOCK DIAGRAMS ................. Release 5-7 ... Page 4.5.6-7, 17 

4.6. Sixteen BYTE Modules •••••••••••••••••••••••••••••••.•••••••••••• Release 7 •••••• Page 4.6-1 

4.6.1 :-- 278 PIN Buffered SDRAM, 144 Bit DIMM FAMILY .......•......... Release 7 .... Page 4.6.1-1 
FIGURE 4.6.1-A,B,C, 144BIT SIMM PINOUT, TOP, MIDDLE, & BOTTOM PARTS ..... Release 7 ... Page4.6.1-2,3,4 
FIGURE 4.6.1-D, 144 BIT SIMM 

PRESENCE DETECT & CONFIGURATION TABLES . . . . . . . . . . . . . . . . . . . Release 7 . . . . . . Page 4.6.1-5 
FIGURE 4.6.1-E, F, 144 BIT SDRAM DIMM MECHANICAL KEY AND PIN DERNmONS .. Release 5-7 ..... Page 4.6.1-6 
FIGURE 4.6.1-G, H, 144 BIT SDRAM CONFIGURATION BLOCK DIAGRAMS . . . . . . . . Release 7 . . . . Page 4.6.1-7, 8 

5 PROGRAMMABLE LOGIC AND ASIC DEVICES ......................... Release 1 ........ Page 5-1 

5.1 Pin Out Standards •.••••••••••••••••••••••••••••••••••••••••.••••• Release 1 •••••••• Page 5-1 
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5.1.1 PIN-OUT STANDARDS FOR PLO DIP TO sec CONVERSION ...... Release 4 .•••.•.• Page 5-1 
5.1.1.1 - 20 PIN DIP to 20 TERMINAL sec, 0.350" BY 0.350", Fig. 5-1 ... Release 1 ........ Page 5-1 
5.1.1.2 - 24 PIN DIP to 28 TERMINAL sec, 0.450" BY 0.450", Fig. 5-2 ... Release 1 ........ Page 5-1 
5.1.1.3 - 28 PIN DIP to 28 TERMINAL sec, 0.450" BY 0.450", Fig. 5-2 ... Release 1 ........ Page 5-1 
5.1.1.4 - 24 PIN FUNCTIONS 

IN 28 PIN DIP & 28 TERMINAL sec, Fig. 5-9 ............... Release 1 ........ Page 5-1 
5.1.1.5 - 20 PIN FUNCTIONS IN 28 TERMINAL sec AND 24 PIN DIP 

FOR HIGH SPEED OPERATION, Fig. 5-11 .................. Release4 ........ Page 5-1 
5.1.2 POWER PIN LOCATIONS FOR PLO and ASIC DEVICES .......... Release 1 ........ Page 5-1 

5.1.2.1 - POWER PIN LOCATIONS FOR ECL PLO IN DIP .•............ Release 1 ........ Page 5-1 
5.1.2.2- POWER PIN LOCATIONS FOR TTL PLO IN DIP and CC .....•. Release 1 ........ Page 5-1 
5.1.2.3 - POWER PIN LOCATIONS FOR TTL PROGRAMMABLE ASIC 

IN DIP and CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . Release 1 ........ Page 5-1 
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11. BACKGROUND 
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Page 1-1 

This standard is a compilation of all memory device standards that have been developed by the JC-42 
Committee and approved by the JEDEC Council through September, 1989. Many of the standards were 
originally published in JEDEC Publication 102, and JEDEC Standard 21 and its addenda 21-1, 21-2, and 
21-3. These documents were superseded by Standards 21-A and 21-B which combined all previous and 
newly approved standards, using a more coherent and consistent format designed for ease of use by the 
memory user. Emphasis was placed on the family compatibility and interchangeability characteristics of the 
various standard devices. Standard 21-A was supplemented later with an Addendum, Standard 21-A-1 that 
included all standards approved through June 1986. Standard 21-B, which continued with the same 
organization, was published in December 1988. 

When the earlier standards were adopted, there were separate BIPOLAR and MOS standards and devices. 
In addition, the device characteristic of prime interest was the data word length. Previous issues of Std. 21 
recognized these factors and were organized accordir:iQly. Advancements in semiconductor technology and 
computer design needs have changed the way in which the standards are used. In recognition of these 
changes, Std. 21-C is substantially different from previous issues. The material is organized primarily by 
function (ROM, EPROM, SRAM, DRAM, etc.) rather than by technology and word length. The distinction 
betl.Yeen BIPOLAR and MOS has been eliminated. They are then arranged by interface level (TTL, ECL) 
and word length. Footnotes are included to identify those standards which were adopted by the BIPOLAR 
Committee JG-42.1. 

Previous issues of Std. 21 were published as either free-standing documents or addenda to previous issues. 
This made it difficult to update because a new document was created for each issue. Std. 21-C has been 
changed from this free-standing form to a loose-leaf format. As a result new standards can be issued as 
supplementary sheets much earlier. 

The MOS devices have evolved as several families of compatible parts. Within a family, there is a high 
degree of compatibility. · This compatibility exists between devices of a similar function but with varying 
capacities as well as between devices with different functions. These compatible families fall into four 
categories as a function of the number of bits in the data interface. They are: (1) bit wide, (2) nibble wide, 
(3) byte wide, (4) word wide. In addition, a series of multi-chip modules have been introduced and 
standardized. These modules have capacities up to many megabits and data interface widths ranging from 
1 bit up to 36 bits. 

The most widely encountered family is the Byte-wide group. The Table in Figure 1 shows this group, arranged 
by capacity and device type. In general, the 24 pin, the 28 pin, and the 32 pin devices are compatible in the 
areas of pin overlap. The 28 pin family was conceived to allow the use of an orderly progression of devices 
in a system design from the lower capacity 24 pin devices to the higher capacity 28 pin devices without 
requiring that the system or circuit board be redesigned. The 32 pin devices were developed recently as a 
means of securing additional address pins to accommodate the larger device capacities that became 
technically feasible. 

In addition, the various device types were configured to allow the use of a progression of devices with varying 
degrees of data permanence (and ease of alteration) as the system design progresses. For example, the 
system could be designed to initially use STATIC RAM that could be replaced later by EPROM and still later 
by ROM as the system firmware becomes stabilized. 

A new class of memory devices has been introduced to the industry and is represented in this standard. This 
is the multiport DRAM (MPDRAM), also known as "Video Ram" because of the most oommon application for 
the devices. 

Separately, the family compatibility concept has been applied to the Bit, Nibble, and Word wide memory 
devices. In several cases, there are special optional features that have been standardized. These are 
included in the sections with the devices to which they apply. 
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In this issue of Std. 21, a new family of SRAMs is introduced which addresses the increasing need for high 
speed. These devices use centered and multiple power pins which allow the ultimate device speed to be 
achieved. This family includes a wide range of device architectures including bit, nibble, and byte wide data 
interfaces. In addition, these pinouts have been _approved for both TTL and ECL interfaces. 

The standards developed by the BIPOLAR Committee, Jc-42.1, have evolved in a different pattern. 
Numerous small families have been developed, each with a specific function, and within a specific technology 
group such as TTL, 10K-ECL, and 100K-ECL. The Tables in Figures 3 and 4 give a summary of the PROM 
and RAM standards developed by the this group. 

The early standards, were for Dual-In-Line Packages (DIP). More recently, Chip Carrier (CC) standards for 
the same devices have been adopted. This standard now includes additional families of devices in the SOJ 
and ZIP packages. The Tables in Figures 1-4 show these multiple device standards. Dimensional drawings 
for the packages referenced in the memory device standard have been published in JEDEC Publication 95. 

Many of the terms that were used in some of the earlier parts of Standard 21 are now considered obsolete. 
A current set of terms has been included in this revision. These terms are consistent with IEEE Standard 
66211981 which has been endorsed by the JEDEC Committee JC-42. This terminology is also consistent 
with JEDEC Standard 100. 

The terms presented are organized in essentially the same way in which they appeared in std. 21-B. 

Standard 21-C is organized differently from Standard 21-A and 21-8. The sections of the standard are as 
follows: 

2. Terms and Definitions 
3. Single Memory Devices 
4. Multi-Chip Memory Modules 
5. Programmable Logic and Application Specific Devices 
6. Other Applicable Documents 

The standards given in section 3 are ordered using the following priorities: 

1-Functionality (in order of decreasing data permanence) 
2-Deviceword length (1, 4, 8, or 16 bits) 
3-lnterface level (TTL, ECL) 
4-Package configuration (DIP followed by Chip Carrier, SOJ and ZIP) 
5-Package size 
6-Device capacity 

The standards given in section 4 are ordered using the following priorities: 

1-Module Functionality 
2-Module pin count 
3-Family relationship 
4-Device word length (1 to 18 bits) 
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This section contains listings and definitions of a number of terms that are needed for a 
clear understanding of the standards as presented. Most of these terms have been devel
oped within the semiconductor memory industry and are not covered by JEDEC Standard 
100. They are, however, not in conflict with this standard which contains all JED EC ap
proved definitions. 

The following pin names and functional descriptions apply uniformly to all devices covered 
by this standard. Where a pin has a dual-function, and those functions are invoked at sub
stantially different times, the names and symbols for the functions are separated by a slash 
(/)(e.g., VPP/G\). Where a pin has multiple functions which are used interspersed at essen
tially the same time, the slash is omitted( e.g., DQ). Where multiple pins have a similar func
tion, a number symbolized as (n) is appended to the symbol. Where the pin function has an 
inverted logic sense, that is, the function is true or invoked for a low signal, the overbar or 
trailing reverse slash (\) is appended to the symbol. Where alternative functions are al
lowed by the standard, the allowed functions are listed separated by commas. Where com-1 
mon usage has resulted in two terms being used interchangeably, both are listed but the the 
order of listing indicates the order of preferred usage. For example, GAS is preferred to CE. 

Following the list of PIN definitions, there are a series of other terms and definitions that are 
required for a clear understanding of the individual device standards. 

In addition to the standard terms that are commonly used in a broad range of devices, there I 
are names that are specialized and used only with a single class of device. These terms are 
included in separate sections of the standard as their usage becomes commonplace. In the 
current release, names for MPDRAM, Memory Cards, and SRAM are included. 
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2.1 CONVENTIONAL DEVICE PIN NAMES 

I 
The following signal names are those that are used over a broad range of devices described in this standard. 
Specialized pin names that are used for a specific class of device are given is separate sections of Chapter 2 of 
this standard. All pin names may be either positive or negative logic as defined in the individual device stan
dards. Logic polarity is not given here unless it is inherent in the definition. 

2.1.1 -A, PORT A 
In dual port memory devices, the two ports are designated port A & port B. The letter A or Bis appended as a suffix to 
any pin that is specific to one or the other of the ports. 
2.1.2 - A(n}, ADDRESS INPUTS 
Those inputs that select (address) a particular cell or set of cells within a memory array for presentation on the device 

I outputs. The integer (n) serves to differentiate the address inputs, one from another. When the address numbering is 
significant for device operation, the addresses are numbered, beginning with 0. 
2.1.3 - ADQ(n}, ADDRESS DATA INPUT/OUTPUT 

I The pins that are multiplexed three ways to serve as address input, data input, and data output pins. When the ad
dress data input/output numbering is significant for device operation, the addresses are numbered, beginning with o. 
2.1.4-AL, ADDRESS LATCH ENABLE 
An input that when true, allows the input address to be entered into a register, and when false, causes the address 
state previously entered to be latched. 
2.1.5- B, PORT B 
In dual port memory devices, the two ports are designated port A & port B. The letter A or Bis appended as a suffix to 
any pin that is specific to one or the other of the ports. 
2.1.6 - BA, BANK ADDRESS 
In a RAM that has multiple banks in its architecture, the BANK ADDRESS is used, to select any one of the available 
banks. 
2.1.7- BG, BYTE MODE ENABLE 
An input that when true, causes a word wide device to operate in the byte mode and to present the high or low byte on a 
pre-defined data pin set. Truth tables will be provided to define the details of the operation. 
2.1.8-BS, BLOCK SELECT 
A group of input signals that enable individual bit blocks of the data interface. 
2.1.9- BY, BUSY 
The output that, on some devices, signifies that some internal asynchronous operation is still in process, and that the 
device is not available for normal functions. This signal is normally implemented so that multiple devices can be OR
tied. 
2.1.10- C, OUTPUT CLOCK 
The input, on some devices that contain an output data register, that causes the data to be set into the register. 
2.1.11-CA, COLUMN ADDRESS 
In an address multiplexed DRAM, the address field that is captured by the COLUMN ENABLE clock CAS\. When the 
column address numbering is significant for device operation, the addresses are numbered, beginning with 0. 
2.1.12- CAS, (CE), COLUMN ENABLE 
An enable signal that on some dynamic RAMs actuates only the column oriented internal circuits and the data input/ 
output circuits. Most devices normally require the RAS\ signal to be present for the CAS\ signal to be effective. In 
some newer designs, however, special sequences of the RAS\ and CAS\ signals are used to actuate certain special 
device control functions. In devices that have a CAS\ per output, the CAS\s are numbered beginning with 0. In devices 
that have a CAS\ per byte, the CAS\s are designated LCAS\ & UCAS\ for 2 byte devices. LCAS\ affects DQQ=}DO7, 
and UCAS\ affects DO8=}DO15. For devices with a CAS\ per byte, and have more than 2 bytes, the CAS\s are num
bered beginning with 0. In modules that have a CAS\ per byte, the CAS\s are numbered beginning with 0. CASO\ 
affects DO0:::}OO7, CAS1\ affects DO8:::}DO15, CAS2 affects DO16=}DO23, and CAS4\ affects 0024⇒0031. 
2.1.13 - CK, INPUT AND OUTPUT CLOCK 
An input that controls the activation of both input and output circuitry, normally storage registers or latches. 
2.1.14- CKE, CLOCK ENABLE . 
In certain synchronous memory devices, a logic level input that enables the clock input and allows itto fulfill its defined 
function. 
2.1.15-CL, Clear 
An input that, when true, causes all cells in the memory array to be cleared to their zero state. 
2.1.16- D(n)(x), DATA INPUT 
Those inputs whose state represents the value of data that is to be written into the selected address on a write cycle of 

I an alterable memory device. When the numbering of the data inputs is significant for device operation, the data inputs 
are numbered beginning with 0. In devices where data bit groupings have independent control, an additional suffex "x" 
is applied. "x' takes the values of a, b, c, etc. 
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The input that, on some devices, invokes and controls any built-in diagnostic test features. 
2.1.18 - DQ(n)(x), DATA INPUT/OUTPUT 
The pins that serve as data output(s) when in the read mode arid as data input(s) when in the write mode. When the 
device is not selected or enabled, the output(s) are in a floating state. On a devices having both serial and parallel 
access ports, these pins provide access to the parallel RAM port data channels. The suffix (n) is a numeric value 
indicating the number assignment of a particular pin with numbering starting at 0. In some situations the letters U or L 
are used to indicate that the pins are assigned to the upper or lower byte of a 2 byte data interface. In devices where the 
standard supports an optional 9th bit that may be used as a parity bit, the suffix P may be used in lieu of a numeric 
value. In devices where data bit groupings have independent control, an additional suffex "x" is applied. "x" takes the 
values of a, b, c, etc. 
2.1.19- DQM, INPUT/OUPUT DATA MASK 
A control signal used primarily on SD RAMs that acts as as mask for reading and writing functions. In some instances, 
the DOM term will includes a prefix "U" or "L" indicating upper or lower byte control. In devices where more than two 
data bit groupings have a data mask applied, a "x' is applied where ''x" takes the values of a, b, c, etc. 
2.1.20- E, CHIP ENABLE 
The input that, when true, permits active operation including the input and/or output of data, and when false, prevents 
active operation and causes the memory to be in a reduced power standby mode with the outputs floating. 
2.1.21 - F, REFRESH 
An input that, when true, causes the device to enter a data refresh mode. 
2.1.22- G(n), OE(n), OUTPUT ENABLE 
The input that, when false, disables the outputs and causes them to go to an inactive state, but that does not effect the 
writing function. When disabled, the inactive state is floating (Z), for MOS and TTL devices and low (L), for EGL de
vices. In modules that have multiple OEs, the OEs are numbered beginning with 0. 
2.1.23 - GS, SYNCHRONOUS OUTPUT ENABLE 
An output enable input that must be set in by a synchronizing clock signal, K (q.v.). 

2.1.24 - T, INITIALIZE INPUT 
A control input that provides a preassigned Manufacturer or User defined code to be set into the data register. If the 
input is all "0", it can be called "clear'', and if all "1", then "preset''. 
2.1.25 - ID(n), IDENTIFICATION 
A group of output terminals, nominally used to convey information about the configuration or other attributes of the 
device when plugged into a system. The function of these outputs are similar to those of the PD(n) terminals but they 
often have different electrical interface chatacteristics. 

2.1.26 - UO, INPUT/OUTPUT 
A generic term for otherwise undefined signal pins which can have either an input and/or an output function. This term 
is not used as a specific pin name, only as a generic indicatior of the nature of the function of the pin. 
2.1.27 - TS, INITIALIZE INPUT (SYNCHRONOUS) 
A control input that provides a preassigned Manufacturer or User defined code to be presented to the data register for 
subsequent setting by a clock input. If the input is all "0", it can be called "clear'', and if all "1", then "preset''. 
2.1.28- K, INPUT CLOCK 
The input that, on devices that contain input buffer registers, causes the address on the A(n), the data on the D(n) pins 
and/or certain control inputs to be set into the register. 
2.1.29 - L, LATCH ENABLE or LOWER BYTE 
An input that, on devices containing a latch register, causes the data to be latched into the register. When Lis used in 
conjunction with a data or control term it signifies that the combined term applies to the lower byte of a two byte data 
interface device (e.g. TJ/i/). 
2.1.30 - LB, LOWER BYTE ENABLE 
An input, on wordwide devices, that, when true, enables the lower byte data input/outputs, pins DQ0 through DQ7. 
2.1.31 - LW, LOWER BYTE WRITE ENABLE 
An input, on wordwide devices, that when true causes the data present on the lower byte input/output, terminals DQ0 
through OQ7, to be written into the addressed cells of the device. 

2.1.32 - M(n), M, MODE SELECT, MASK 
Input signals that when true select an alternative mode of operation for the device. The alternative modes available 
must be defined in the applicable device standard. When M is used in conjuction with other symbols to create a new 
pin name, it signifies that the pin function is either MASK or MODE related. 

2.1.33 - MA, MATCH 
An output signal that when true indicates that there has been a match (logic compare equal) between data stored in the 
memory and data presented on a set of input pins as defined in the individual device standard. 
2.1.34 - MCH, MUST CONNECT HIGH 
A pin which must be connected to a voltage that is interpreted as logic high or "true" signal. 
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I 2.1.35 - MCL, MUST CONNECT LOW 
A pin which must be connected to a voltage that is interpreted as logic low or "false" signal. 
2.1.36 - NC, NO CONNECTION 
A pin to which no internal electrical connection is present or allowed. 
2.1.37-NE, NON-VOLATILE ENABLE 
The input, on a NVRAM, that enables the non-volatile functions ST & BC as determined by the states of S,E,G, and W. 
2.1.38 - NF, NO FUNCTION 
An input that is electrically connected to the device but for which the signal has no function in the device operation. 
2.1.39 - NP, NO PIN 
A pin position on a package where the pin has been purposely been left blank or removed after assembly. No physical 
pin is allowed in this position. 
2.1.40 - NU, NOT USABLE 
A device pin to which there may or may not be an internal connection but to which no external connections are allowed. 
2.1.41 -OE,(n), G(n) OUTPUT ENABLE 
The input that, when false, disables the outputs and causes them to go to an inactive state, but that does not effect the 
writing function. When disabled, the inactive state is floating (Z), for MOS and TTL devices and low (L), for ECL de
vices. In modules that have multiple OEs, the OEs are numbered beginning with 0. 
2.1.42-OP, OPTIONAL 
The designation for pins on which the manufacturer has the freedom to supply a specialized function not previously 
defined in the standard, and still have his part meet the requirements of the standard. 
2.1.43 - P, PROGRAM or PROGRAM ENABLE, PARITY 
The input on a non-volatile memory device that, when true, causes the data present on the Dor DQ pins to be written 
into the addressed cell(s) of the device. The letter P may also be used as a suffix for data pins where an optional 9th bit, 
that may be used for parity, is allowed by the standard (e.g. DQP) 
2.1.44- PD(n), PRESENCE DETECT 
A group ofoutput pins, normally used on modules or cards, whose state is used to convey information about the capac
ity, speed, configuration, or other attributes of the device when plugged into a system. 
2.1.45- PR, PAGE RESET 
The input on a page select memory that, when true, unconditionally causes the page select address register to be 
reset to zero and the corresponding page to be selected. 
2.1.46 - PS, PAGE SELECT 
The input on a page select memory that, when true, causes one of the pages of memory to be selected as identified by 
the inputs on the DO pins (as defined in the appropriate function table) and for this page address to be stored in an 
internal register. 
2.1.47 - Q(n)(x), DATA OUTPUT . 
The outputs whose state represents the data read from the selected cells. When the device is not selected or enabled, 
the outputs are usually in a floating (Z, high impedance) state. When the numbering of the data outputs is significant 
for device operation, the data outputs are numbered beginning with 0. In devices where data bit groupings have inde
pendent control, an additional suffex "x" is applied. "x" takes the values of a, b, c, etc. 
2.1.48 - RA, ROW ADDRESS INPUT 
In an address multiplexed DRAM, the address field that is captured by the ROW ENABLE signal, RAS\. When the 
numbering of the row address numbering is significant for device operation, the RA are numbered beginning with O 
2.1.49- RAS, (RE) ROW ENABLE INPUT 
A chip enable signal that, on certain dynamic RAMs, actuates only row address oriented internal circuitry. In modules 
that have multiple RAS\s, the RAS\s are numbered beginning with 0. 
2.1.50 - RC, RECALL 
The input on a NVRAM, that transfers the non-volatile data into the RAM array. 
2.1.51 - RFU, RESERVED FOR FUTURE USE 
A terminal whose function is not currently defined, but which is intended to be defined in some future enhancement of 
this Standard. This terminal should not be used (either internally or externally) until it has been further defined. 
2.1.52 - RSVD, RESERVED 
In a family of standards where some devices in the family are subsets of others, terminals that are defined in some 
devices but not used in others. To allow for upgradeability, the unused terminals are "RESERVED" to prevent their 
being used. NC has often been used in similar situations. • . 
2.1.53 - RY, READY . 
The output that, on some devices, signifies that no internal asynchronous operations are still in process, and that the 
device is available for normal functions. This signal is normally implemented so that multiple devices can be OR-tied. 
This signal is the inverse of BY ( RY=BY') 
2.1.54 - S(n)(x), CHIP SELECT 
The input(s) that, when any one is false, causes the device to be disabled without any significant change in the power 
consumption. When deselected, the outputs go to the inactive state (floating (Z) for MOS and TTL devices and low (L) 
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for ECL devices), and the device becomes insensitive to a write command. In devices where data bit gr!u~fu~; h-;_;e 
independent control, an additional suffex "x' is applied. "x' takes the values of a, b, c, etc. 

2.1.55 - ST, STORE 
The input, on a NVRAM, that initiates the non-volatile data storage of the entire RAM array. 

2.1.56 - Sxx, SYNCHRONOUS FUNCTION 
On a synchronous memory device, any input terms that are synchronous with a clock should start with the letter S. For 
example: "SG = Synchronous Output Enable, SW= Synchronous Write Enable. 

2.1.57 - TF, TEST FUNCTION 
The input, on a MEMORY that, when true, causes built in on-chip test logic to be actuated and for the part to go into its 
test mode of operation. 

2.1.58 - U, UPPER BYTE 
When U is used in conjunction with a data or control term it signifies that the combined term applies to the lower byte of 
a two byte data interface device (e.g. UW). 

2.1.59 - UB, UPPER BYTE ENABLE 
An input that, on wordwide devices, when true, enables the upper byte data input/outputs, pins DOS through D015. 

2.1.60 - UW, UPPER BYTE WRITE ENABLE 
An input, on wordwide devices, that, when true, causes the data present on the upper byte input/output, terminals DOS 
through D015, to be written into the addressed cells of the device. 

2.1.61 - WE, W, WRITE ENABLE 
The input that, when true, causes the data present on the Dor the DO pin(s) to be written into the address cell(s) of the 
device. In devices that have a WE per byte, the WEs are designated LWE & UWE for 2 byte devices. In devices that 
have a WE per byte and more that two bytes, the WE are numbered beginning with 0. In modules that have multiple 
WEs, the WEs are numbered beginning with 0. 

2.2 MULTIPORT DRAM PIN NAMES 
The following pin names apply primarily to specialized function pins for MPDRAM. In some situations, the 
names may also be applicable to other types of memories such as Graphics DRAMs. 

2.2.1 - DSF, SPECIAL FUNCTION ENABLE INPUT 
The input on a device, that when true, actuates certain special operational functions. In devices and modules that 

, have multiple DSFs, the DSFs are numbered beginning with 0. 

2.2.2 - DT/OE(n), TRG(n), DATA TRANSFER/OUTPUT ENABLE INPUT 
The input on a device having both serial and parallel access ports that, depending on the state of one or more of the 
other control lines of the device, either enables an internal data transfer between the serial and parallel port circuitry, or 
enables the data outputs of the parallel port. 

2.2.3 - QSF, QSY, TRANSFER ACKNOWLEDGE OUTPUT 
The output on a device having both serial and parallel access ports which signifies that a transfer of data from the 
parallel to the serial port, in certain special transfer cycles, has been completed. In devices and modules that have 
multiple OSFs, the OSFs are numbered beginning with 0. 

2.2.4 - SC, SERIAL CLOCK 
An input, on devices having a serial data access port, that actuates the serial transfer of data, either in or out. 

2.2.5 - SDQ(n)(x), SERIAL DATA INPUT/OUTPUT 
The pins, on a device having a serial data access port, that serve as serial data output( s) when in the read mode and as 
serial data inputs(s) when in the write mode. When the device or the serial port is not selected or enabled, the output(s) 
are in a floating (Z) state. When the numbering of the serial data input/outputs is significant for device operation, the 
serial data input/outputs are numbered beginning with 0. In devices where data bit groupings have independent con
trol, an additional suffex "x' is applied. "x' takes the values of a, b, c, etc. 

2.2.6 - SE, SERIAL PORT ENABLE 
The input that, when true, actuates the device's serial access circuitry. 

2.2.7 - SG, SERIAL PORT OUTPUT ENABLE 
The input that, when true, actuates the device's serial data output circuitry. 

2.2.8 - SQ(n), SERIAL DATA OUTPUT 
The pins, on a device having a serial data access port, that serve as serial data output(s) when in the read mode, 
When the device or the serial port is not selected or enabled, the output(s) are in a floating (Z) state. When the number
ing of the serial data outputs is significant for device operation, the serial data outputs are numbered beginning with O. 

2.2.9 - fflG(n), DT.IOE(n) DATA TRANSFER/OUTPUT ENABLE INPUT 
The input on a device having both serial and parallel access ports that, depending on the state of one or more of the 
other control lines of the device, either enables an internal data transfer between the serial and parallel port circuitry, or 
enables the data outputs of the parallel port. 
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2.3 POWER PIN NAMES 
The following symbols are used to designate the power pins in a memory device. When only a single pin is 
provided for a given supply, the pin name is used without suffix. When multiple pins are used, a suffix may be 
used to designate specific pins. A numeric suffix is used to indicate the preferred order of implementation 
when optional redundant pins are allowed. An alphabetic suffix is used to indicate pins which have a specific 
power circuit or loop connection. The use of a common suffix for different supplies indicates that those pins 
connect to a common power loop. 

2.3.1 - VBB, SUBSTRATE POWER VOLTAGE 
A bias voltage that maintains the substrate at a potential which is negative with respect to GND or VSS in an NMOS or 
CMOS part. 

2.3.2 - VCC, LOGIC POWER VOLTAGE 
The most positive potential of the two logic power supply pins. This is used for the memory device power voltage when 
the supply voltage is nominally 5 V. VCC is also commonly used to designate the ground reference power supply 
voltage for ECL interface devices. 

2.3.3 - VCCQ, OUTPUT STAGE LOGIC POWER VOLTAGE 
See VDDQ for definition. VCCQ is restricted to 5 V applications only 

2.3.4 - VDD, DRAIN POWER VOLTAGE 
The primary power voltage on MOS devices that require a potential that is different from the normal system logic volt
age. This is used interchangeably with VCC on devices that use 5 V. 

2.3.5 - VDDQ, OUTPUT STAGE DRAIN POWER VOLTAGE 
The power pin that is intended to feed power to the output transistors of the device to supply the potential and energy to 
drive the load applied to the data output (Q) pins or data input/output (DQ) pins. Other, non-data, output pin transistors 
may also be designated to be fed by this power pin. VDDQNCCQ may be specified to have the same or a different 
potential from that feeding the primary device power pins (VDDNCC) but is DC isolated on the chip from these and any 
other chip power pins. 

2.3.6 - VEE, EMITTER POWER VOLTAGE 
For ECL interface devices, the primary and_ most negative power supply terminal. 

2.3.7 - VHH, SPECIAL FUNCTION ENABLE VOLTAGE 
A special high voltage logic level (super voltage) that enables special on-chip functions. 

2.3.8 - VPP, PROGRAMMING POWER VOLTAGE 
A special high voltage supply that supplies the potential and energy for altering the state of certain non-volatile 
memory arrays. On some devices the presence of VPP also acts as a PROGRAM ENABLE signal (see P). 

2.3.9 - VREF, REFERENCE POWER SUPPLY 
A power supply that acts as a reference for determining internal threshold voltages but does not supply any substantial 
power to the device. 
2.3.10- VSS, (GND), GROUND REFERENCE or SOURCE POWER VOLTAGE 
The ground reference voltage for NMOS, CMOS, and TTL devices, commonly the reference pin for all other device 
pins. VSS is normally the system ground and the symbol is often used interchangeably with GND. 

2.3.11 - VSSQ, (G NDQ), OUTPUT STAGE SOURCE POWER VOLTAGE or OUTPUT STAGE GROUND REFERENCE 
The ground reference voltage forthe data output (Q) or input/output (DQ) pins. Other, non-data, output pin transistors 
may also be designated to be referenced to this ground pin. Internal to the device, this pin shall be DC isolated from the 
primary ground reference (VSS) pin and any other ground reference pin. External to the device it must be DC common 
with the primary ground reference. 
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A complex array of logic elements whocs interconnection pattern can be field programmed to fill the needs of specific 
applications. 
2.4.2 - BDRAM, Burst DRAM 
A DRAM that has BURST mode data capability. 
2.4.3 - Bxxx, 
Device names that have the prefix "B" are devices that have a "Bursr data capability. 
2.4.4 - DPM, Dual Port Memory 
Any memory that has two essentially identical data ports. 
2.4.5 - DPSRAM, Dual Port Static RAM 
A static RAM that contains two sets of identical random access address and data ports. 
2.4.6 - DRAM, Dynamic Random Access Memory 
These devices are made using Dynamic RAM circuit configurations that have data storage that must be refreshed 
periodically. 

2.4.7 - FEEPROM, Flash EEPROM I 
An EEPROM in which clearing can be performed only on blocks or the entire array. 
Note: there are no restrictions on the block archetecture in the fefinition of FEE PROM. the blocks within a device may 

be of various capacities ranging from a single address to the entire memory array. 
2.4.8 - EEPROM, Electrically Erasable Programmable Read Only Memory 
A reprogammable ROM in which cells may be erased electrically and in which each cell may be reprogrammed electri
cally. 
2.4.9 - EPROM, Erasable Programmable Read Only Memory 
A reprogrammable ROM in which all cells may be simultaneously erased using ultraviolet light and in which each cell 
may be reprogrammed electrically. 
2.4.10 - GRAM, Gaphics DRAM 
A DRAM that contains special graphics features, similar to those contained in a MPDRAM. When the term has a prefix 
"S", it becomes synchronous GRAM. 
2.4.11 - LPROM, Latched PROM 
A PROM that contains a latch register for the output data. 
2.4.12 - MPDRAM, Multiport DRAM 
A dynamic RAM that contains in addition to the conventional random access data and address port, a serial access 
port that allows serial access to a portion of the stored data in a way which is independent of the normal RAM data 
terminals and in which simultaneous serial and random operations may be executed. This type of memory has been 
referred to as "Video RAM" because of its primary field of application. 
2.4.13- MPM, Multiport Memory 
Any memory array that has two or more data ports which do not have the same architecture. The most common form 
of MPM is one in which there is a random access port and a serial access port. 
2.4.14-MPRAM, Multiport RAM 
A RAM that has more than one port for data, address, and control, that are not identical in nature. Normally at least one 
port provides parallel access while one other provides serial access. When the term has a prefix "S", it becomes s 
synchronous MPDRAM. 
2.4.15- NVRAM, Non-Volatile Random-Access Memory 
An SAAM in which provisions exist on chip for the state of the cells to be saved when power is removed. 
2.4.16 - PLD, Programmable Logic Array 
An array of logic elements in which the interconnection pattern can be programmed ( either mask or user programmed) 
to perform specific logic functions. 
2.4.17 - PROM, Programmable Read-Only Memory 
A field programmable ROM which can have the data content of each cell altered only once. 
2.4.18 - PSRAM, Pseudo Static Random-Access Memory 
A combinational form of dynamic RAM that incorporates various refresh and control circuits on-chip (e.g. refresh ad
dress counter and multiplexer, interval timer, and/or arbiter). These circuits allow the PS RAM operating characteris
tics to closely resemble those of a SAAM. 
2.4.19- RAM, Random-Access Memory 
A memory in which access to all storage data can be achieved in essentially the same time, independent of the loca
tion. In a multiport memory, this term refers to that portion of the array which contains the memory cell array and its 
drivers, sense amplifiers, and control circuitry and the circuitry associated with the normal random access data port. 
2.4.20 - ROM, Read-Only Memory 
A memory in which the contents are not intended to be altered during operation. 
2.4.21 - RPROM, Registered PROM 
A PROM that contains a "D" type FF register for the output data. 
Release 6 

XILINX EXHIBIT 1006 
Page 32



JEDEC Standard No. 21-C 
Page2-8 

1
2.4.21 - Sxxx 
The prefix "S" on a device term can mean either "Static" as in SAAM, "Serial" as in SAM, or "Synchronous" as in 
SDRAM and SGRAM. 
2.4.22 - SAM, Serial Access Memory 
A memory (or serial port in a multiport memory) in which data is accessed sequentially and the time for access de
pends on the location of the data desired. In a multiport memory, this term refers to that portion of the device which is 
related to the serial access port and its associated functions. 
2.4.23 - SDRAM, Synchronous DRAM 
A DRAM that has a clocked synchronous interface. 

1
2.4.24 - SGRAM, Synchronous Graphics DRAM 
A GRAM that has a synchronous interface. 
2.4.25 - SMPDRAM, SVRAM, Synchronous MPDRAM (VRAM) 
An MPDRAM that has a synchronous interface on all ports. 
2.4.26 - SAAM, Static Random Access Memory 
A read/write memory in which the data is retained in the absence of control signals generated inside or outside the 
integrated circuit. 
2.4.27 - SSRAM, Synchronous Static RAM 
An SAAM that has input and/or output buffers (either register or latch), that are controlled by an externally supplied 
clock (or clocks). 

1
2.4.28 - VRAM, Video Ram 
A term commonly used in the Industry to describe the device class referred to in this standard as MPDRAM. It is a 
multi-ported DRAM that has features keyed to the video buffer application 
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In a semiconductor memory device having a data interface that is wider than 1 bit, those storage cells and associated 
circuitry which are associated with a given bit in the data interface. 
2.5.2 - Bit Wide 
A class of memory devices that have only a single-bit data interface. 
2.5.3 - Byte Wide. 
A class of memory devices that have a parallel 8-bit or occasionally 9-bit data interface. 
2.5.4-K 
When describing the storage capacity of a memory device the quantity K=1024 is used. 
2.5.5-M 
When describing the storage capacity of a memory device, the quantity M=2 exp 20 or 1024 K is used. 
2.5.6 - MX, Multiplexed 
A term describing a device that has pins used for different purposes at different times as a function of one or more of its 
control inputs. The signal groups that are multiplexed onto a common pin set are given together as in: AA MX signify
ing ADDRESS, ADDRESS multiplex, OR ADO MX signifying ADDRESS, DATA IN, DATA OUT multiplex. 

I 
2.5.7- Nibble Wide I A class of memory devices that have a parallel 4-bit data interface. This term should not be confused with "nibble 
mode" (see 3.1.3.2), which refers to a serial data access mode in memories. 
2.5.8 - Word Wide 
A class of memory devices that have a parallel 16--bit or longer data interface. 
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2.6 Special Operational Cycles for MPDRAM 
The following tenns describe a series of special operational cydes for MPDRAM. Thay are presented in the order of their logical 
relalionshlps rather than alphabetically. 

2.6.1 LOGIC SETUP. (LS) 
A special non-memory cyde in which the logic state of the device is set up to actuate the desired mode of operation for future memory 
cycles. The selected mode is nonnally persistent until canceled by some subsequent special control cycle. 

2.6.2 INTERNAL REFRESH. (CBR) 
Defined in 3.9.2.3. 

2.6.3 WRITE TRANSFER. (WT) 
An operation in which the data to be written is introduced throu!;Jh the serial port and is then transferred internally to the memory array 
data bus for writing into the cells. At the same µme the "Tap Pointer" Is set This is a counter that defines the starting point in the serial 
register into which data is entered. Data is entered serially from this point with wrap around when the end of the register is reached. 
The contents of the full serial register are transferred in parallel. In addition to the nonnal write transfer, there are numerous oth~ 
of special write transfers defined in the following paragraphs. 

2.6.4 PSEUDO WRITE TRANSFER. (PWT) 
This is a non-memory cycle in which the operational mode of the serial port is changed from oulput to input At the same time the "Tap 
Pointer" is set This is a C04Jnter that defines the starting point in the serial data register into which data is entered. Data is entered 
serially from this point with wrap around when the end is reached. 

2.6.5 MASKED WRITE TRANSFER. (MWT) 
A write transfer in which the transfer of new .data from the serial register into the memory array is controlled by a "Write Mask" that is 
supplied on the DQ(n) terminals. This mask allows the selective writing of nsw data into one or more of the data bit planes of the storage 
array corresponding to the data bits of the parallel array. In a nonnaf implementation, a high 11.1 value enables the writing of new data 
while a low 11.1 inhibits the writing and !saves the existing data unchanged. A new mask value must be supplied for each masked write 
cycle. 

2.6.6 FLASH WRITE WITH MASK, (FWM) 
A write cycle in which the contents of an entire row of the memory array can be seledively set to a staled value. The "ma.sk" value 
delBrmines which bit planes are to be altered while the "color register" (qv) contains the data value to be written. Toe color register is 
loaded in a previous "Load Color Register" cycle with a persistent value. The mask value is supplied during the cycle on the DQ(n) 
terminals. A new mask value must be supplied for each cycle perfonned. A high mask bit normally enables the write function for that 
bit A low mask bit leaves the data unaltered. 

2.6.7 SPECIAL WRITE TRANSFER 
A wrilB transfer in a device that has variations in the architecture of the SAM data register to allow improved performance in the internal 
SAM to RAM data transfers. These variations are defined In the following paragraphs. 

2.6.8 SPLIT WRITE TRANSFER. (SWT) 
A wrilB transfer in which the SAM data register is split into two halves and the data is transfem3d to the RAM data bus separately after 
each half of the SAM register is filled. 

2.6.9 AUTO-LOAD WRITE TRANSFER. (AWT) 
A split SAM data register transfer in which the transfer from each half is automatically triggered by the state of the tap pointer counter 
after each half of the SAM register is filled. 

2.6.10 READ TRANSFER. (Rl) 
A read operation in which the contents of one row of the memory array is transfem3d into the SAM data register in parallel. 

2.6.11 SPECIAL READ TRANSFER 
A read transfer in a device that has variations in the architecture of the SAM data register to allow improved performance in the internal 
RAM to SAM data transfers. These variations are defined in the following paragraphs. 

2.6.12 SPLIT READ TRANSFER, (SRT) 
A read transfer in which the SAM data register is split into two halves and the data is transferred from the RAM data bus separately into 
each half of the SAM register as it is needed for transfer to the SDQn tenninals. 

2.6.13 AUTO-LOAD READ TRANSFER. (ART) 
A sprrt SAM data register transfer in which the transfer into each half is automatically triggered by the state of the tap pointer counter 
after each half of the SAM register is emptied. 

Release 1 

XILINX EXHIBIT 1006 
Page 35



JIEDEC Standard !Mo. 21-C 
Page 2-1111 

2.6.14 DOUBLE BUFFERED READ TRANSFER. (ORT) 
A read transfer in an array 1hat contains two full SAM data registers which are used alternately. Each one is loaded while the contents of the other Is being transferred to lhe SDQ(n) port The selection of the two SAM registers is automatic. 

2.6.15 RAM WRITE WITH NEW MASK, (RWNM) 
A RAM write cycle in which the data bits that are to be written are controllad by a write mask which is supplied at the beginning of the write cycle on the OQ(n) fenninals. A high mask bit nonnally enables the write function for that bil A low mask bit leaves the data unaltered. 

2.6.16 RAM WRITE WITH OLD MASK, (RWOM) 
A RAM write cycle in which the data bits that are to be written are controlled by a write mask register which was loaded in a previous "load wrifB mask" cycle. A high mask bit nonnally enables the write function for that bil A low mask bit leaves the data unaltered. 

2.6.17 RAM READJWRITE. NO MASK, (RR). (RW) 
A nonnal RAM read or write access cycle with no SAM or special RAM features or functions actuated. 

2.6.18 BLOCK WRITE. NO MASK, (BW) 
A RAM write cycle in which four (4) bits are written into each bit plane as defined by the contents of the color register. The four (4) bits are those locations controllad by the two LSB of the column address. 

2.6.19 BLOCK WRITE WITH NEW MASK, (BWNM) 
A Block Wrila cycle in which the data written is also controlled by the write mask supplied on the DQ(n) terminals in that cycle. 

2.6.20 BLOCK WRITE WITH OLD MASK, (BWOM) 
A Block Writa cycle in which the data written is controlled by the contents of the write mask register which was previously loaded in a "Load Write Mask" cycle. 

2.6.21 LOAD WRITE MASK REGISTER. (LWR) 
A non-memory cycle in which the write mask register is loaded with a new value for use in subsequent masked write cycles. 

2.6.22 LOAD COLOR REGISTER. (lCR) 
A non-memory cycls in which the color register is loaded with a new value for use in subsequsnt spacial cycles which utmze its contents. 

2.6.23 READ WRITE MASK REGISTER. (RWR) 
A non-ma'!l(!Y cycle in which the contents of the "Writs Mask Register" are interrogated with the results placed on the RAM data tenninals, DQ(n). 

2.6.24 READ COLOR REGISTER. (RCR) 
A non-memory cycle in which the contents of the "Color Register" are interrogated with the l'8SUlts placed on the RAM data tamlinals, DQ(n). 

Release 1 

XILINX EXHIBIT 1006 
Page 36



JEDEC Standard No. 21-C 
Page 2 -12 

2.7 Package-Related Terms 
A series of package-related terms have been used in the Standard and are included in the glossary. The recently pub
lished JEDEC Standard JESD30, "Descriptive Designation System for Semiconductor-Device Packages" has obsoleted 
many of the package designations previously used. As new standaeds are published in Std. No. 21-C, the JESD30 ap
proved term will be used or referenced. Commonly used industry package terms will be included in this section, but the 
reader is refered to JESD30 for definitions of the approved terms. 

12.7.1 - BGA, Ball Grid Array 
A package in which the external connections to the package are made via a rectangular array of ball type connections, all 
on a common plane. 

2.7.2 - CC, Leadless or Leaded Chip Carrier 
A family of device packages that can be square (SCC) or rectangular (RCC) depending on the application. 

2.7.3- DIP, Dual-In-line Package 
A device package configuration that has two parallel rows of pins that are spaced nominally 0.3", 0.4", or 0.6" apart with the 
pins on 0.1" centers. 

2.7.4 - LCC, Lateral Chip Carrier 
A family of device packages that can be square (SCC) or rectangular (RCC) depending on the application and can be with 
or without leads. 

2.7.5 - PLDCC, Plastic Leaded Chip Carrier 
A chip-carrier package that has a molded plastic body and J formed leads (see CC, 2. 7 .1 ). The often used term "PLCC" is 
ambiguous and is deprecated in favor of this term. 

2.7.6 - PP, Pin Pitch 
The nominal center to center distance between adjacent pins or terminals along the side of an IC package. 

2.7.7 - QFP, Quad Flat Pack 
A flat pack package that has leads on all four sides (see SFP). 

2.7.8- RCC, Rectangular Chip Carrier 
See LCC, par 2.7.3. 

2.7.9 - sec, Square Chip Carrier 
See LCC, par. 2.7.3. 

2.7.10 - SFP, Square Flat Pack 
A square package body of uniform thickness with flexible, flat leads exiting, on 0.050 "centers, peripherally from the center 
plane of the four package sides. 

2.7.11 - SIMM, Single-In-line-Memory-Module 
A multichip module in which the body has a SIP form and is made up primarily of memory devices. (see SIP/SIMM and 
ZIP/SIMM). 

2.7.12 - SIP, Single-in-line Package 
A rectangular package with the leads along one side, normally one of the long sides. 

2.7.13- SIP/SIMM, SIP/SIMM Module 
A multichip memory module in which the body has a SIP form, and the pins are formed into an in-line configuration. 

2.7.14 - SOG, (SOP}, Small Outline, Gull Wing Lead 
A surface mount package that conforms to the "small outline" concept and which has the leads formed into a "gull wing" 

configuration. 

2.7.15 - SOJ, Small Outline J Lead 
A surface mount package that conforms to the "small outline" concept and which has the leads formed into a "J" configura

tion. 

2.7.16-TSOP, Types I and II, TSOP1, TSOP2 
These are small outline packages with gull wing lead formation and whose thickness is substantially less than 
the standard SOG package. TSOP1 has the leads on the end or short edges of the package while TSOP2 has 
the leads on the sides or long edges of the package. The lead pitch is often finer than that commonly used in 

the standard SOG package. 

2.7.17 - ZIP, Zig-Zag In-line Package · 
A package whose body resembles that of a DIP, except that the external leads are all along one edge of the package. The 
leads emerge on 0.050" centers and are formed alternately into two rows of pins that are separated by 0.100" with the 
individual leads on 0.100" centers along the rows. The package is mounted standing on one edge. 

2.7.18- ZIP/SIMM, ZIP/SIMM Module 
A multichip memory module in which the body has a SIP form but the leads have been formed into a ZIP foot-print 
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2.8 Memory Card Pin Names 
The following pin names were developed for use with the 68 pin Multiple Technology Memory Caro described on pages 4-24 & 4-25. 
Some of these terms, however, may be used on otherstandaros to follow. The pin names used on the card but not given in this section 
are standaro terms defined in Sec. 2.1. 

2.8.1 BD(n), Battery Voltage Detect 
The signals, 8D1 and 8D2 are generated by the memory cam, as an indication of the condition of the battery on the memory cam. 

Both signals are kept asserted when the battery is in good condition. When 8D2 is negated while 8D1 is still asserted, the battery is in 
a warning condition and should be replaced, although data integrity on the card is still assured. If 8D1 is negated with 8D2 either 
asserted or negated, the battery is no longer serviceable and data is lost 

2.8.2 CD(n), Card Detect 
The CD1\ and CO2\ signals provide for proper memory cam insertion detection, and have been positioned at opposite ends of the 
connector to facilitate the detection process. The signals are connected to ground internally on the memory cam; thus they will be forced 
low whenever a cam is placed in a host socket. The host socket interface circuitry shall provide 10K pull-up resistors to Vee on each 
of these signal pins. 

2.8.3 RFU, Reserved Pins 
Several pins have been identified as Reserved for Future Use. Neither memory cards, nor Host systems shall make any elecbical 
connections to these pins. 

2.8.4 RG, Attribute Memory Select 
The memory card defines two planes selected by the Register (RG\) pin. When this signal is active low, the register or Attribute Memory 
is selected. Normal access to main memory is obtained when the RG\ signal is high (inactive). Attribute Memory is a separately accessed 
section of memory on the cam and is generally used to recoro cam capacity and other configuration and attribute information. Main 
Memory is used to store user data. 

The timing of Attribute Memory may be different than that of Main Memory's; refer to manufacturers specifications for details. When 
Attribute MemQry is accessed, only data signals DQO-DQ7 are valid and signals DQ8-DQ15 shall be ignored. Signals E1 \ and E2\ and 
AO are still valid, but it is only possible to select even addresses, (a combination of E1VE2\/AO that requests an odd byte will result in 
invalid data on the bus. 

For those PC memory cards that do not have a section reserved for Attribute Memory, all Main Memory addresses shall begin with 
address (hex) OH and proceed for a minimum of 16 kilobytes of contiguous space. 

2.8.5 WP, Write Protect 
The WP output signal is used to reflect the status of the Write Protect switch on the memory cam. If the memory cam Write Protect 
switch is present, this signal will be asserted by the card when the switch is enabled, and deasserted when the switch is disabled. If 
the memory cam has no Write Protect switch, the cam will connect this line to ground or Vee, depending on the condition of the cam 
memory. If the cam can always be written, the pin will be connected to Vss. If the card is permanently Write Protected, the pin will be 
connected to Vee. 
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2.9 SRAM & SSRAM SPECIAL PIN NAMES 
The following standards are applicable to SRAM AND SSRAM devices. Some of the terms are also covered in 
Sec 2.1 on general pin names but are repeated here for completeness. 

2.9.1 - FT, Flow-Through 
A control input which when driven true places the RAM register into the flo--through mode; when false, the RAM regis
ter is in Register Mode. 

2.9.2 - LBO, Linear Burst Order 
A control input which when driven true causes the Burst counter to generate addresses in sequential order; when false 
the Burst addresses are generated in a specified interleaved order. 
2.9.3 - M, Mode Control 
A control input that implements special functions. It may be a DC or active input signal, but is always intended to be tied 
to a logic high level or not connected by the user unless otherwise specified. 
2.9.4 - SAn, SA, Sync Address 
One of the clocked address inputs. In devices where the address order is significant, the SAn form is used with the 
values SAO thru SAn, where "n" is the binary numeric order of the address or data bit. 
2.9.5 - SBx, Sync Byte "x"Write Enable 
A clocked control input that enables writes to byte "X:' in conjunction with the F3W input. SBx has no effect on read 
cycles. 
2.9.6 - SE" , Sync Enable 
A clocked control input that logically selects the RAM and removes it from power-down mode. 
2.9.7 - SG, Sync Output Enable 
A clocked control input that enables output drivers 
2.9.8 - "S"GW, Sync Global Write 
A clocked control input that writes all bytes regardless of status of Sync Byte Select (S"sx) or Sync Byte Write Enable 
('S'Bx) inputs. 
2.9.9 - SSX, SS, Sync Byte "x"Select 
A clocked control input that logically selects byte "x" for reads and writes. Where no "x" designator is given, the signal 
selects all bits of the device. 
2.9.1 O - SW, Sync Write 
A clocked control input that writes all bytes, or on devices with Sync Byte Select (Ssx), or Sync Byte Write Enable 
('S'Bx} inputs, writes all selected or enabled bytes. 
2.9.11 - SWi, Sync Byte (Group) "x" Write 
A clocked control input that writes byte (group) "x". "x" takes the values of a, b, c, d, etc. In devices where the write 
control is applied to bit groupings that is other than a "byte", the definition still applies. 
2.9.12 - TCK, Test Port Clock 
Serial Scan Test Clock Input 

2.9.13 - TOI, Test Data In 
Serial Scan Data Input 
2.9.14 - TDO, Test Data Out 
Serial Scan Test Data Output 

2.9.15 - TMS, Test Mode Select 
A control input that enables Scan Test Clock, and is used to select test modes. 
2.9.16 - TRST, Test Port Reset 
Serial Scan Test Port Reset 
2.9.17- x, Byte or Word Identifier 
In the pin names in this section and their definitions, this is an alphabetic identifier for the word or byte being accessed. 
2.9.18 - ZQ, Output Impedance Control 
An analog signal input that sets output buffer impedance and operating mode .. 
2.9.19 - ZZ Sleep Mode Enable 
A control input that logically deselects RAM and places it in Sleep Mode. Devices that implement Sleep Mode may 
require several cycles to implement the "Go-to-Sleep" or "Wake-up" 
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3 MEMORY DEVICE STANDARDS 
The following standards establish pin assignments, power supply potentials, and package 
configurations and dimensions for a series of memory devices. Only nominal voltages and 
dimensions are covered by the standards. Specific values and tolerances plus other 
specification values are leff to the manufacturers and users of the parts. In some cases, 
special timing diagrams are included, where they are essential to ttie implementation and 
use of the standards. In the following paragraphs, only those elements unique to the 
device(s) covered are listed in table form. A figure reference is also given. All devices, 
except Where specifi~ stated, are intended to be used in an electrical environmeht with 
logic parts which use 1/0 signal levels. It is required that the memory devices operate 
with signal levels and power supply voltages that are compatible with this family. TTL uses 
a singre ~rimary supply voltage that is nominally 5.0 V. Devices that are approved for use 
in an ECL electrical environment are presented in separate subsections within the 
appropriate technology section. . 

In the following five tables are given summaries of several groups of standards contained 
in this document as follows: 

Release 1 

Table 1, BYTE Wide device Standards developed by'the JC-42.3 Committee 
Table 2, PROM Standards developed by the JC-42.1 Committee 
Table 3, SRAM and DRAM Standards developed by the JC-42.3 Committee 
Table 4, SRAM Standards developed by the JC-42.3 Committee 
Table 5, SRAM Standards for TTL & ECL with multiple centered power pins 

developed by the JC-42.3 Committee 
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SIZE ROM 

512X8 /32C 

1KX8 /32C 

2KX8 24D/ 

4KX8 24D/ /32C 

8KX8 24D/28D/32C 

16KX8 /28D/32C 

32KX8 28D/28S/32C 

64KX8 /285/ 

128KX8 28D/32D/32S 

256KX8 /32D/32S 

512KX8 /32D/32S 

1MX8 /32D/ 

EPROM EEPROM NVRAM 

24D/32C 24D/28D/32C /32C 

24D/32C 24D/28D/32C 24D/ /32C 

/32C /32C 24D/ 

24D/32C/ /28D/32C /28D/32C 

24D/28O/32C /28D/32C /28D/32C 

/28O/32C /28D/32C /28D/32C 

28D/28S/32C 28D/28S/32C /28S/32D 

/28S/ /32D/ /32D/ 

/32D/32S /32D/32S /32D/32S 

/32D/32S /32D/32S /32D/32S 

/32D/32S /32D/32S 

/320/ 

NOTE-IN THE ABOVE TABLE, SIX PACKAGES ARE REFERENCED. THEY ARE: 

SRAM PSRAM 

/32C 

/32C 

/32C /28D/32C 

24D/28D/32C 28D/32C 

28D/32C/28S 28D/32C 

/28D/32C /32C 

28D/32C/28S /28S 

/320/32S 

/32D/32S /32S 

/320/32S /32S 

/32S 

(1) 24D = 24 PIN DIP, 0.6" WIDE, (2) 28D = 28 PIN DIP, 0.6" WIDE, (3) 32D = 32 PIN DIP. 0.6" WIDE, (4) 32C =-32 TERMINAL 
RCC (5) 28S = 28 PIN SOJ, (6) 32S = 32 PIN SOJ 

Table 1, BYTE-Wide Device Standards developed by JC-42.3 Committee 

BYTEWIDE NIBBLEWIDE 
SIZE 

PROM LPROM RPROM PROM LPROM 

32 20C 

256 20C/24D 20C 

512 20C/24D/28C/32C 24D 20C, 

1K 24D/28C/32C 24D 20C/28C, 

2K 24D/28C/32C 24D 24D 20D//28C 20D 

4K 24D/28C/32C 24D 24D 20D//28C, 

8K 24D/28C/32C 20D/ /28C 

NOTE-IN THE ABOVE TABLE, THE PACKAGES REFERENCED ARE: 
(1) 20 PIN DIP, 0.3", (2) 20 TERMINAL sec, (3) 24 PIN DIP, 0.6", (4) 28 TERMINAL Rec & sec, (5) 32 TERMINAL Rec 

Table 2, PROM Standards developed by JC-42.1 Committee 

Release 1 
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STATIC 
WORDS 

X1 X4 

4K 18D 20D/20C/ 

16K 20D/20C/24S 22D/22C/28C 

64K 22D/22C/24S 24D/ /28C 

256K 24D/ /28S /28C 

1M 28D/28S 32O/32S 

2M 280/288 

4M 

16M 

64M 

NOTE-IN THE ABOVE TABLE THE PACKAGES REFERENCED ARE: 

X4W/G 

22D 

24D 

28D 

28D 

JEDEC Standard No. 21-C 
Page3-3 

DYNAMIC 

X1 X4 

16D/18C 18D/20D 

16D/18C/16Z 18D/22C/20Z 

16D/18C/16Z 20D/20S/20Z 

18D/20S/202 20D/20S/20Z 

18D/20S/202 22D/ 

20D 22D/ 

200 

~6.j6' 18, 20, 22, & 24 PIN DIP, 0.3", (2) 16 & 20 PIN ZIP, (3) 20, 22, 28, & 32 TERMINAL RCC, (4) 26/20 PIN SOJ, (5) 24 & 28 PIN 

Table 3, SRAM and DRAM Standards developed by JC-42.3 Committee 

SIZE Xi X4 

ECL TTL 100KECL ECL TTL 

256 16D/20C 24F/24D 24D 22D/28C 

1K 16D 16D/20C 24F/24D 24D 

4K 18D 28D 28D 

16K 20D 28D 

64K 22D 

256K 24D 

NOTE-IN THE ABOVE TABLE THE PACKAGES REFERENCED ARE: 
(1) 16, 18, 20, 24 PIN DIP, 0.3", (2) 24, 28 PIN DIP, 0.4", (3) 24 PINS FP (4) 20 TERMINAL sec, (5) 28 TERMINAL RCC 

Table 4, SRAM Standards developed by JC-42.1 Committee 
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'II- X1 
WORDS 

WIG W/OG 

32K 

64K 

128K 

256K 28D/28S 

512K 

1M 32D/32S 28D/28S 

2M 

4M 32D/32S 

16M 36D/36S 32D/32S 

SRAM 

W/G W/OG 

28D/288 

32D/32S 28D/28S 

32D/32S 

36D/36S 32D/32S 

SSRAM 

X4 X8 X4 

SEP 1/0 SEP 1/0 W/G W/G 
WIG W/OG 

32D/32S 

32D/32S 32D/32S 

32D/32S 

36D/368 32D/32S 36D/36S 

36D/36S 

36D/368 36D/36S 

36D/36S 

40D/40S 36D/36S 40D/40S 

Table 5, SRAM Standards for TTl & ECl with multiple centered power pins 
developed by J~-42.3 Committee 
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3.1 General Standards 
The following standards are applicable to multiple technologies and functionalities but are presented as a 
single families of devices. 

3.1.1 Byte Wide 
The devices in the following sections have an 8 bit (byte) wide data interface. All devices are Type B, un
less otherwise stated. 

3.1.1.1 32K TO 256KBY 8 A/A MULTIPLEXED FAMILY IN DIP 
CAPACITY-32K, 64K, 128K, 256K WORDS OF 8 BITS 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-24 PIN DIP, 0.4" WIDE 
PIN ASSIGNMENT-Fig. 3.1-1 

This standard defines the generarlZ8d pin assignments for a family of address multiplexed byte wide memory devices. Specific 
pinout variations for different technologlas will be defined at a later time. 

Release 1 
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OP 

A6 

A5 

A4 

---
A3 

A2 

A1 

AO 

DQ0 

DQ1 

DQ2 

vss 

# S, S, OR NC 

256K X 8 A/A MX 

128K X 8 A/A MX 

64K X 8 A/A MX 

32K X 8 A/A MX 

24 VDD 

2 23 A7/- A7/A A7/A 

-- --
3 22 NC NC AS/-

4 21 *W 

5 24 PIN 20 Q 

6 DIP 19 # 

-7 0 .. 4" 18 E 

---
8 17 DQ7 

9 16 DQ6 

10 15 DQ5 

11 14 DQ4 

TOP VIEW 
DQ3 12 13 

* WRITEABLE MEMORIES ONLY 

32K TO 256K BY 8 AJA MULTIPLEXED FAMILY IN DIP 
FIGURE 3.1-1 

A7/A 

--
AS/A 

Release 1 
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3. 11 General Standards 
The following standards are applicable to multiple technologies and functionalities but are presented as a 
single families of devices. 

3.1.11 Byte Wide 
The devices in the following s.ections have an 8 bit (byte) wide data interface. All devices are Type B, un
less otherwise stated. 

3.1.11.1 32K TO 256K BY 8 A/A MULTIPLEXED FAMILY IN DIP 
CAPACITY-32K, 64K, 128K, 256K WORDS OF 8 BITS 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-24 PIN DIP, 0.4" WIDE 
PIN ASSIGNMENT-Fig. 3.1-1 . 

This standard defines the generarizad J:lln assignments for a family of address multiplexed byla wide mamory devices. Spscific 
pinout variations for different tactmologles will be defined at a later time. 

Release 11 
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OP 

AS 

---
AS 

=--
A4 

---
A3 

---
A2 

A1 

AO 

---
DQO 

DQ1 

DQ2 

vss 

# S, S, OR NC 

256K X 8 A/A MX 

128K X 8 A/A MX 

64K X 8 A/A IVIX 

32K X 8 A/A MX 

1 

2 

3 

4 21 

5 24 PIN 
6 DIP 19 

7 0114'' 18 

8 17 

9 16 

10 15 

11 14 

TOP VIEW 
12 13 

VDD 

A7/- A7/A 

--
NC NC 

"'W 

Q 

# 

~ 

E 

== 
DQ7 

DQ6 

DQS 

DQ4 

OQ3 

" WRITEABLE MEMORIES ONLY 

--
A7/A 

--
AS/-

32K TO 256K BY 8 A/A MULTIPLEXED IFAMll Y IN DIP 
FIGURE 3. 1-1 

A7iA 

== 
AS/A 
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XILINX EXHIBIT 1006 
Page 47



JEDEC Standard No. 21--C 
Page 3.2-1 

3.2 Read Only Memory (ROM) 

The following ROM standards were developed by the MOS Committee and have been 
implemented primarily using MOS technology. 

Release 1 
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3.2.0 ROM General Standards 

The following standards are applicable to all ROM configurationas as specifically de
fined in the standards. 

3.2.0.1 MASK ROM FAST ADDRESS MODE DEFINITION 

This standard defines the minimum requirements for the location and quantity of the ad
dress bits that must be used for the "Fast Addresses" for certain Mask ROMs that have 
been designed using the "Fast Address Mode" architecture and circuit design to im
prove the access time. 

1. This standard covers 4M, BM, 16M, and 32M density Fast Address Mode Mask RO Ms. 

2. The fast address field (FAx) is the group of address bits, that when changed, result in 
faster access time than is experienced when the other address bits are changed. It is 
required to be the field of contiguous address bits starting at the LSB (AO) with a number 
of bits required to implement the fast address mode design as follows: 
4M & BM - Minimum, 2 Fast Addresses. (AO & A 1) 
16M & 32M - Minimum 3 Fast Addresses. (AO, A 1, & A2) 

3. Fast Address Mode is required to provide the faster random access time only when no 
addresses bits outside the FAx field are changed. 

4. The pinout options are the same as the current JEDEC Mask ROM standards except 
that the fast addresses (FAx) replace the corresponding addresses (Ax). 

Release 5 

XILINX EXHIBIT 1006 
Page 49



3.2.1 ROM, Byte Wide 

Release 1 

JEDEC Standard No. 21-C 
Page 3.2.1-1 

XILINX EXHIBIT 1006 
Page 50



JEDEC Standard No. 21-C 
Page 3.2.1-2 

Release 1 
XILINX EXHIBIT 1006 

Page 51



3.2.1.1 2K TO 8K BY 8 ROM FAMILY IN DIP, TYPE A 
CAPACllY-2K, 4K, 8K WORDS OF 8 BITS, TYPE A 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.2.1-1 

3.2.1.2 4K BY 8 ROM IN DIP, Type B 
CAPACllY-4K WORDS OF 8 BITS 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.2.1-1 

3.2.1.3 8K TO 128K BY 8 ROM FAMILY IN DIP, 
CAPACllY-8K, 16K, 32K, 128K WORDS OF 8 BITS, 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.2.1-2 

3.2.1.4 2K TO 32K BY 8 ROM FAMILY IN RCC 
CAPACllY-2K, 4K, 8K, 16K, 32K WORDS OF 8 BITS, 
PACKAGE-32 PAD (PIN) RCC, 0.450" X 0.550" 
PIN ASSIGNMENT-Fig. 3.2.1-3 

3.2.1.5 32K TO 512K BY 8 ROM FAMILY IN SOJ, 
CAPACllY-32K, 64K, 128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-28 OR 32 PIN SOJ, 0.4" WIDE OR NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.2.1-4 

3.2.1.6 128K TO 1M BY 8 ROM IN DIP, 
CAPACllY-128K, 256K, 512K, 1M WORDS OF 8 BITS, 
PACKAGE--32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.2.1-5 

3.2.1.7 64K TO 512K BY9 ROM IN DIP, 
CAPACllY-64K, 128K, 256K, 512K WORDS OF 9 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.2.1-6 

3.2.1.8 2 TO 64X 16K BY8 PAGE SELECT ROM IN DIP, 

JEDEC Standard No. 21-C 
Page 3.2. 1-3 

CAPACllY-32K, 64K, 128K, 256K, 512K, 1M WORDS OF 8 BITS, 
-2, 4, 8, 16, 32, 64 PAGES OF 16K WORDS OF 8 BITS, 

LOGIC FEATURES-Selectable pages of 16K words 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.2.1-7 

This device conlains multiple pages of 16K words which can be selected and the address for which is stored in an internal register. 

3.2.1.9 512Kand 1M BY 8 ROM IN QFP, 

Release2 

CAPACllY-512K, 1M WORDS OF 8 BITS, 
LOGIC FEATURES-These devices can be used with either an 8 or a 16 bit data interface by 

the appropriate logic control (also see Par. 3.2.2.5). 
PACKAGE-44 PIN QFP, 14 mm square with a 1 mm pin pitch 
PIN ASSIGNMENT-Fig. 3.2.1-8 
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# SORE 

Release1 

4K X 8 ROM TYPE B 

SK X 8 ROM TYPE A 

4K X 8 ROM TYPE A 

2K X 8 ROM TYPE A 

1 24 

2 23 

3 22 

4 21 

5 24 PIN DIP 20 

6 0.6" 19 

7 18 

8 

9 16 

10 

11 14 

12 TOP VIEW 13 

FIGURE 3.2.1-1 

A9 

s 

# 

--
A10 --
07 

as 

as 

04 

Q3 
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s A12 A11 

s --
--

2K TO SK BY 8 ROM IN DIP, TYPES A & B 
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• S2 or S2 or NC •• s or Sor NC 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

12SKX 8 ROM 

32K X 8 ROM 

16KX 8 ROM 

SK X 8 ROM 

28 PIN DIP 

0.6" 

TOP VIEW 

• • • S1 or S1 or NC 

FIGURE 3.2.1-2 

@EorSor NC 

8K TO 128K BY 8 ROM IN DIP 
Release 1 
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32K X 8 ROM 

16K X 8 ROM 

BKX 8 ROM A12 • • 

4KX 8 ROM ' 2KX 8 ROM A7 NC NC # vcc NC 

2 1 

A6 

AS 6 

A4 7 

A3 a 32 PIN 

A2. 9 
CHIP CARRIER 

A1 10 
0.450" X 0.550" 

AO 11 

NC 12 

TOP VIEW 

Q2 vss # Q3 Q4 

FIGURE 3.2.1-3 
2K TO 32K BY 8 ROM IN CC 

Release 1 

26 

25 

23 

22 
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A9 

NC 

• 

@ 

Q7 

11 

• a 

NOTE 

# = NU ON PLASTIC CC 
NC ON CERAMIC CC 

@ = s, E, OR NC . 

• = S, S, OR NC 
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NC 1 NC 1 NC 1 

A 2 A 2 A 2 

A 3 A 3 A 3 A 

A 4 A 4 A 4 A 

A 5 A 5 A 5 A 

A 6 A 6 A 6 A 

A 7 A 7 A 7 A 

A 8 A 8 A 8 A 

A 9 A 9 A 9 A 

A 10 A 10 A 10 A 

A 11 A 11 A 11 A 

A 12 A 12 A 12 A --
Q 13 Q 13 Q 13 Q 

Q 14 Q 14 Q 14 Q 

Q 15 Q 15 Q 15 Q -- - --
VSS 16 VSS 16 VSS 16 VSS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

32 PIN 

--------
NC 1 28 PIN 

A 2 

A 3 

A 4 25 A 25 

A 5 24 A 24 

A 6 24/28 
A 7 PIN 
A 8 SOJ 
A 9 

A 10 

Q 11 

Q 12 17 Q 

Q 13 16 Q 

TOP VIEW --vss 14 

128K X 8 IN 32 PIN, 0.400" 

256K X 8 IN 32 PIN, TBD 

512K X 8 IN 32 PIN, TBD 

FIGURE 3.2.1-4 
32K TO 512K BY 8 ROM IN SOJ 

32 vcc 32 vcc 32 vcc 

31 # 31 # 31 A 

VCC30 NC 30 A 30 A 

A 29 

A 28 

A 27 

A 26 --
A 5 

G 24 

-
23 

A 29 A 29 A 

A 28 A 28 A 

A 

A 

A 25 A 25 A 

G 24 G 24 G --
A 23 A 23 A 

22 @ 22 @ 

21 Q 21 Q 

20 Q 20 Q 

# = S2 OR NC 

@ = SoRE 
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1M XS ROM 

512K X 8 ROM 

256K X 8 ROM 

128K X 8 ROM 

NC 1 32 

A16 2 31 

A15 3 30 

A12 4 29 -- --
A7 5 

32 PIN DIP 28 

AS 6 27 

AS 7 0.6" · 26 

A4 a 25 

A3 9 24 

A2 10 23 --
A1 11 22 

AO 12 21 

QO 13 20 

Q1 14 19 

Q2 15 18 

vss 16 TOP VIEW 17 

• = s,s, 

FIGURE 3.2.1-5 
128K TO 1M BY 8 ROM IN DIP 

Release 1 
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vcc 

* * A18 

* A17 

A14 --
A13 -- --
AS --
A9 

A11 

a --
A10 --e --
Q7 

Q6 --
QS 

Q4 

Q3 

or NC 
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512K X 9 ROM 

256K X 9 ROM 

128K X 9 ROM 

64K X 9 ROM 

1 32 

A15 2 31 

AS 3 30 

A7 4 29 

AS 5 32 PIN DIP 28 

AS 6 27 

A4 7 0.6" 26 

A3 8 25 

A2 9 24 

A1 10 23 --
AO 11 22 

QO 12 21 

Q1 13 20 

02 14 19 

Q3 15 18 

vss 16 TOP VIEW 17 

* = s, s: or 

FIGURE 3.2.1-6 
64K TO 512K BY 9 ROM IN DIP 

* 
.. A16 

A14 --
A13 --
A9 

A10 

A11 

'G' 

A12 

"E' 

as 
Q7 --
Q6 

as 
Q4 

NC 
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~ MOD P!l 
"5i~!.l.'t.rn~e H 

PAGE0 L 
PAGE 1 L 
PAGE2 L 
PAGES L 
PAGE4 L 
PAGES L 
PAGES L 
PAGE7 L 

PAGE n 
PAGE63 L 

Releue1 

PR 
L 
H 

·H 

H 
H 
H 
H 
H 
H 

H 

64 X 16K X 8 ROM 

32 X 16K X 8 ROM 

16 X 16K X 8 ROM 

8 X 16KX 8 ROM 

4 X 16KX 8 ROM 

2 X 16K X BROM 

28 PIN DIP 

0.6" 

TOP VIEW 

FUNCTION TABLE 
DOS D04 DC3 D02 DQ1 Dao 

X X X X X X 
L L L L L L 
L L L L L H 
L L L L H L 
L L L L H H 
L L L H L L 
L L L H L H 
L L L H H L 
L L L H H H 
OUTPUTS = n (BINARY) ACTIVE HIGH 

I H I H I H I H I H I H 

FIGURE 3.2.1a7 

28 

27 

26 

25 

24 

23 

22 

21 
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2 TO 64 X 16K BY 8 PAGE SELECT ROM IN DIP 
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512KX 16 or1M XS ROM 

256K X 16 or 512K X 8 ROM 

• 
2 

3 

4 

5 

6 

7 

8 

9 

10 

44PIN 
QUAD FLATPACK 

14mmX 14mm 

PIN PITCH = 1.0 mm 

TOP VIEW 

#z Pin26 isQ15when UB!strueandafull 16bitword is presentonQOthrough Q15. When BHisfalse, either 
the upper or lower byte is present on pins QO to Q7 as determined by the A(-1) address presented on pin 26 

FIGURE 3.2.1-8 
256K X 16/512K X 8 AND 512K X 16/1M X 8 ROM IN QFP 
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3.2.2 ROM, Word Wide 

Release 1 
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3.2.2.1 - 32K TO 256K BY 16 ROM IN DIP 

CAPACITY-32K TO 256K WORDS OF 16 BITS, 
PACKAGE-40 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Fig. 3.2.2-1 

3.2.2.2 - 32K TO 256K BY 16 ROM IN sec 
CAPACITY-32K TO 256K WORDS OF 16 BITS, 
PACKAGE-44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.2.2-2 

JEDEC Standard No. 21-C 
Page 3.2.2-3 

3.2.2.3-16K TO 256K BY 16 ADDRESS/DATA MX ROM IN DIP 

CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Figs. 3.2.2-3 

3.2.2.4-16K TO 256K BY 16 ADDRESS/DATA MX ROM IN RCC 

CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-32 PIN (PAD) RCC, 0.450" X 0.550" 
PIN ASSIGNMENTS-Figs. 3.2.2-4 

3.2.2.5 -256K and 512K BY 16 ROM IN QFP 

CAPACITY-256K & 512K WORDS OF 16 BITS, 
LOGIC FEATURES-These devices can be used with either an 8 or a 16 bit 
data interface by the appropriate logic control (also see Par. 3.2.2.5). 
PACKAGE-44 PIN QFP, 14 mm square with a 1 mm pin pitch 
PIN ASSIGNMENT-Fig. 3.2.2-5 

3.2.2.6-512K TO 128M BY 16 ROM IN DIP AND SOP 

CAPACITY-512K, 1M, 2M, 4M, BM, 16M, 32M, 64M, & 128M WORDS OF 16 BITS 
PACKAGE-42, 44, 48 or 52 PIN DIP or SOP, 0.600" WIDE 
PIN ASSIGNMENTS-512K TO 2M, Fig. 3.2.2-8 
PIN ASSIGNMENTS-4M TO 128M, Fig. 3.2.2-6 

3.2.2. 7 - 512K and 1 M BY 16 ROM IN sec 
CAPACITY-512K & 1M WORDS OF 16 BITS 
PACKAGE-44TERMINAL sec, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.2.2-7 
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Release 1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

256K X 16 ROM 

128K X 16 ROM 

64K X 16 ROM 

32KX 16 ROM 

40 

39 

38 

37 

36 

35 

40 PIN DIP 34 

33 

0.6" 32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

TOP VIEW 21 

tt = S, S, or NC 

FIGURE 3.2.2-1 
32K TO 256K BY 16 ROM IN DIP 
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Page 3.2.2-E', 

256KX 16 ROM 

128K X 16 ROM 

64KX 16 ROM 

32KX 16 ROM 

44 TERMINAL 
CHIP CARRIER 

0.650" X 0.650" 

TOP VIEW 

FIGURE 3.2.2-2 
32K TO 256K BY 16 ROM IN CC 
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-BG 

L 

L 

H 

H 

256K X 16 OR 512K X 8 ROM 

128K X 16 OR 256K X 8 ROM 

64K X 16 OR 128K X 8 ROM 

32KX 16 OR 64KX 8 ROM 

16K X 16 OR 32K X 8 ROM 

28 PIN DIP 

0.6" 

13 

14 TOP VIEW 

* NC or VSS * *NC, S1, or S1 

FIGURE 3.2.2-3 

AO 
L 

H 

L 

H 

JEDEC Standard No. 21-C 
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00-07 O8-D15 OPERATION 

LOWER BYTE UF'PER BYTE WORD 

UPPER BYTE 

LOWER BYTE BYTE 

UPPER BYTE BYTE 

16K TO 256K BY 16 AQ MX ROM IN DIP 
Release 1 
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256K X 16 or 512K X 8 ROM 

128K X 16 or 256K X 8 ROM 

64K X 16 or 128K XS ROM 

32K X 16 or 64K X 8 ROM 

16K X 16 or 32K X 8 ROM 

-BG AO 
L L 

L H 

H L 

H H 

-G OP * 

3 2 

32 PAD 

CHIP CARRIER 

0.450" X 0.550" 

FIGURE 3.2.2-4 

D0-07 

LOWER BYTE 

LOWER BYTE 

UPPER BYTE 

26 NC 

25 AQ1 

24 AQ7 

23 AQ1 

22 AQ6 

16K TO 256K BY 16 AQ MX ROM IN CC 

D8-015 OPERATION 

UPPER BYTE WORD 

UPPER BYTE 

BYTE 

BYTE 

Release 1 
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512K X 16or1M X 8 ROM 

256K X 16 or512K X 8 ROM 

Release2 

2 

3 

4 
44 PIN 

5 
QUAID FLATPACK 

6 
14 mm X 14 mm 

7 
PIN PITCH= 1.0 mm 

8 

9 

10 TOP VIEW 

#=Pin 26 is Q15 when UB is true and a full 16 bit word Is present on QO through Q15. When BH is false, either 
the upper or lower byte is present on pins QO to 07 as determined by the A(-1) address presented on pin 26 

FIGURE 3.2.2-5 
256K X 16/512K X 8 AND 512K X 16/ilM X 8 ROM IN QFP 

XILINX EXHIBIT 1006 
Page 69



JEDEC Standard No. 21-C 
Page 3.2.2-10 

A2!S 1 NC 1 NC 1 NC 

A25 2 A25 2 NC 2 NC 

A22 3 A22 3 A22 3 A22 

A21 4 A21 4 A21 4 A21 

NC 5 NC 5 NC 5 NC 

A18 6 A18 6 A18 6 A18 

A17 7 A17 7 A17 7 A17 

A7 8 A7 8 A7 8 A7 

A6 9 A8 9 A6 9 A6 

A5 10 A5 10 A5 10 A5 

A4 11 A4 11 A4 11 A4 

A3 12 A3 12 A3 12 A3 

A2 13 A2 A2 13 A2 

A1 14 A1 14 A1 14 A1 

AO 15 AO 15 AO 15 AO 

- - -E 16 E 16 E 16 E 

vss 17 vss 17 VSS 17 vss 
- -G 18 G 18 G 18 G 

DOO 19 DQO 19 DOJ 19 DQO 

008 20 008 2) 008 20 008 

001 21 001 21 001 21 001 

009 22 009 22 009 22 009 

002 23 D02 23 DQ2 23 D02 

DO10 24 0010 2 0010 24 DQ10 

003 25 003 25 003 25 DO3 

DO11 26 0011 23 DO11 26 0011 

128MX 16ROM 

64M X 16ROM 

32MX16ROM 

16MX16ROM 

8MX16ROM 

( 4MX1GROM \ ( 1 
1 ----,----,- -y----r---- 52 NC 52 

I I I I 
2 51 A23 51 

3 A22 NC 48 NC 50 NC 50 

4 A21 2 NC 47 NC 49 NC 49 

5 NC 3 46 A20 48 A20 48 

6 A18 4 45 A19 47 A19 47 

7 A17 44 A8 46 A8 . 46 

8 A7 43 A9 45 A9 45 

9 A6 42 A10 44 A10 44 

10 A5 41 A11 43 A11 43 

11 A4 48&52 40 A12 42 A12 42 

12 A3 10 39 A13 41 A13 41 

13 A2 11 PIN 38 A14 40 A14 40 

14 A1 12 DIP 37 A15 39 A15 39 

15 AO 13 36 A16 38 A16 38 

- & - -
16 E E 35 us 37 us 37 

17 SOP 34 vss 36 vss 36 

- ~5 ~5 18 G G 33 35 35 

19 0.600" 007 34 007 34 

20 008 18 0014 33 0014 33 

21 001 19 30 006 32 006 32 

22 009 20 29 DQ13 31 0013 31 

23 D02 21 28 005 30 005 30 

24 DQ10 27 0012 29 DQ12 29 

25 003 26 004 28 004 28 

26 DQ11 TOP VIEW 25 vcc 27 vcc 27 

FIGURE 3.2.2-6 
4M TO 128M BY 16 ROM IN DIP AND SOP 

A24 52 A24 52 A24 

AZ3 51 A23 51 A23 

NC 50 NC 50 NC 

NC 49 NC 49 NC 

A20 4S AZ! 48 A20 

A19 47 A19 47 A19 

Ai!, 46 A8 46 AS 

A9 45 A9 45 A9 

A10 44 A10 44 A10 

A11 43 A11 43 A11 

A12 42 A12 42 A12 

A13 41 A13 41 A13 

A14 40 A14 40 A14 

A15 39 A15 39 A15 

A16 38 A16 38 A16 - - -us 37 us 37 us 
vss 36 vss 36 vss 

~5 35 ~5 35 ~5 

007 34 007 34 DO7 

0014 33 0014 33 0014 

006 32 DQ6 32 D06 

0013 31 0013 31 0013 

005 30 005 30 DOS 

0012 29 0012 29 0012 

004 28 004 28 D04 

vcc 27 vcc 27 vcc 
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1MX16ROM 

512KX 16 ROM 

Release 3 

44 TERMINAL 

CHIP CARRIER 

OJ$50" X 0.650" 

TOP VIEW 

The device is x8/x16 programmable via BY (pin 34) 
XS configuration when BY = VIL 
X16 configuration when BY = VIH 

AB is the least significant address bit for XS operation 

FIGURE 3.2.2-7 
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512K & 1M BY 16 ROM FAMILY IN CC 
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NC1NC1NC1NC1 

A18 2 A18 2 A18 2 A18 2 A18 

A17 3 A17 3 A17 3 A17 3 A17 

A7 4 A7 4 A7 4 .A7 4 A7 

AS 5 AS 5 AS 5 AS 5 AS 

A5 s A5 s AS s A5 s A5 

A4 7 A4 7 A4 7 A4 7 A4 

A3 8 A3 8 A3 8 A3 8 A3 

A2 9 A2 9 A2. 9 A2. 9 A2 

2M X 16 ROM in S0-G 

1M X 16 ROM in S0-G or DIP 

2M X 16 ROM in DIP 

1M X 16 ROM in DIP 

512K 16 ROM in DI 

-------
PIN DIPorS 

-------
42PIN DIP 

42&44 
PIN 
DIP 

44PIN 
S0-G 

WIDTH= 
0.600" 

TOP VIEW 

AB: ADDRESS INPUT, UPPER/ 
LOWER BYTE SELECT 
BT: BYTE MODE ENABLE 

FIGURE 3.2.2-8 
512K TO 2M BY 16 ROM IN DIP AND S0-G 
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Page 3.~1 

3.3 Programmable Read Only Memory (PROM) 

The following PROM standards were developed by the BIPOLAR Committee and in the 
past have been implemented primarily using BIPOLAR technology. In recent years, 
however, some of the standards have been implemented using MOS technology. 
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3.3.1 PROM, Nibble Wide 

Release 1 
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.. , ) 

3.3.1.1 .25K & .SK BY 4 TTL PROM IN DIP 
CAPACITY--.25K, .SK WORDS OF 4 BITS 
FAMILY--TTL 
PACKAGE--16 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT--Fig. 3.3.1-1 

3.3.1.2 .25K BY 4 ECL PROM IN DIP 
CAPACITY--.25K WORDS OF 4 BITS 
FAMILY-10K EGL 
PACKAGE--16 PIN DIP, 0.3"WIDE 
PIN ASSIGNMENT--Fig. 3.3.1-2 

3.3.1.3 1K & 2K BY 4 TTL PROM IN DIP 
CAPACITY--1 K, 2K WORDS OF 4 BITS 
FAMILY-TTL 
PACKAGE--18 PIN DIP, 0 .. 3 WIDE 
PIN ASSIGNMENT--Fig. 3.3.1-1 

3.3.1.4 1K & 2K BY 4 TTL PROM IN SOP 
CAPACITY--1K, 2K WORDS OF 4 BITS 
FAMILY-TTL 
PACKAGE--20 PIN SOG, 0.3" WIDE 
PIN ASSIGNMENT--Fig. 3.3.1-3 

3.3.1.5 4K TO SK BY 4 TTL PROM IN DIP 
CAPACITY--4K, & SK WORDS OF 4 BITS 
FAMILY--TTL 
PACKAGE--20 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT--Fig. 3.3.1-4 

NOTE-The 2K devices previously in this group have been deleted from the standard. 

3.3.1.6 .25K TO 2K BY 4 TTL PROM FAMILY IN RCC 
CAPACITY--256, 512, 1 K, 2K WORDS OF 4 BITS 
FAMIL Y--TTL 
PACKAGE--20 PAD (PIN) sec, 0.35" BY 0.35" 
PIN ASSIGNMENT--Fig. 3.3.1-5 

3.3.1.7 4K BY 4 TTL PROM, 4K BY 4 TTL RPROM IN sec 
CAPACITY--4K WORDS OF 4 BITS, NON-REGISTERED 
--4K WORDS OF 4 BITS, REGISTERED 
FAMILY-TTL 
PACKAGE--20 PAD (PIN) sec, 0.350" X 0.350" 
PIN ASSIGNMENT--Fig. 3.3.1-5 

3.3.1.8 1 K TO SK TTL BY 4 PROM FAMILY IN RCC 
CAPACITY--1K, 2K, 4K, SK WORDS OF 4 BITS 
FAMILY-TTL 
PACKAGE--28 PAD (PIN) RCC, 0.350" BY 0.550" 
PIN ASSIGNMENT--Fig. 3.3.1-6 

3.3.1.9 1 K TO SK TTL BY 4 PROM FAMILY IN sec 
CAPACITY--1K, 2K, BK WORDS OF 4 BITS 
FAMILY-TTL 

Release2 

PACKAGE--28 PAD (PIN) sec, 0.450" BY 0.450" 
PIN ASSIGNMENT--Fig. 3.3.1-7 
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3.3.1.10 1 K TO 4K BY 4 DPROM FAMILIES IN DIP & sec 
CAPACITY-1 K, 2K, 4K WORDS OF 4 BITS 
FAMILY-TTL 
LOGIC FEATURES--These parts have built in diagnostic features as defined individually by 
the manufacturer. 

There are two versions of these parts: one in DIP and the other in sec. 
PACKAGE--24 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT--Fig. 3.3.1-8 
PACKAGE--28 PAD (PIN) sec, 0.450" BY 0.450" 
PIN ASSIGNMENT--Fig. 3.3.1-9 

3.3.1.11 1KTO 16K BY 4ECL PROM FAMILY IN DIP 
CAPACITY--1 K, 2K, 4K, SK, 16K WORDS OF 4 BITS 
FAMILY-10K ECL 
PACKAGE--1K, 2K, 4K IN 20 PIN DIP, 0.3" WIDE 
--BK, 16K IN 24 PIN DIP, WIDTH UNDEFINED 
PIN ASSIGNMENT--Fig. 3.3.1-10 
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AS 1 AS 1 AS 

AS 2 AS 2 AS 
- --

A4 3 A4 3 A4 

A3 4 A3 4 A3 
- --

AO s AO 5 AO 

A1 6 A1 6 A1 - --
A2 7 A2 7 A2 - --

A10 8 S1 8 vss 

vss 9 vss 9 

Release 1 

2K X 4 TTL PROM 

1K X 4 TTL PROM 

.5K X 4 TTL PROM 

1 AS 1 

2 AS 2 

3 A4 3 ---
4 A3 4 16/18 
5 AO 5 PIN 
6 A1 6 DIP 
7 A2 7 --
8 vss 8 

16 PIN 9 Q3 ---------
18 PIN 

FIGURE 3.3.1-1 
.25K TO 2K BY 4 TTL PROM IN DIP 

9 
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15 A9 15 A9 

14 ao 14 ao 

13 Q1 13 Q1 

12 Q2 

Q3 11 Q3 

1 52 
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AS 1 

AS 2 

A4 3 

A3 4 

AO 5 

A1 6 

A2 7 

AS 

AS 

A4 

A3 

AO 

A1 

A2 

vss 8 vss 

32 X 8 TTL PROM 

1 16 

2 15 

3 
16 14 

4 PIN 13 

5 DIP 12 

6 11 

7 10 

8 
TOP VIEW 9 

FIGURE 3.3.1-2 
256 BY 4 ECL PROM IN DIP 

VSS 16 vss - --
A7 15 A7 - --
S2 14 AS 

S1 13 S1 -- -
00 12 00 -- - --
01 11 01 -- -
02 10 Q2 
-- -
03 9 Q3 
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--
A 

--

Releue1 

.2K X 4 PROM 

1K X 4 PROM 

1 20 

2 19 

3 
20 PIN 

18 

4 SOG 17 

5 
0.3" 

16 

6 15 

7 14 

8 13 --
s 9 12 --

GND 10 TOP VIEW11 

FIGURE 3.3.1=3 
1K & 2K BY 4 TTL PROM IN SOG 

JEDEC standard No. 21-C 
Page3.3.1-7 

XILINX EXHIBIT 1006 
Page 81



JEDEC Standard No. 21-C 
Page 3.3.1-8 

.5KX8PROM 

.25KX8PROM 

8KX4PROM 

4KX4PROM 

1 20 

2 19 

3 
20 PIN

18 

4 
DIP 

17 

5 
0.3" 

16 

6 15 

7 14 

8 13 

9 12 

10 
TOP VIEW 

11 

FIGURE 3.3.1-4 

Q3 T -- --

4K & 8K BY 4 TTL PROM IN DIP 

Q4 L -- -- --
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Release 1 

4K X 4 REG PROM 

4K X 4 PROM 

2K X 4 PROM 

1K X 4 PROM 

512 X 4 PROM 

256 X 4 PROM 

A4 

A3 5 

AO 6 

A1 7 

AS AS NC vcc 

2 1 20 

20 PAD CC 

.350" X .350" 

TOP VIEW 

FIGURE 3.3.1-5 

17 G1 

16 QO 

15 NC 
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AS 

er 

.25K TO 4K BY 4 TTL PROM FAMILY IN CC 
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8K X 4 PROM 

4K X 4 PROM 

2K X 4 PROM 

1K X 4 PROM 

A7 A7 AS AS 

A6 AS NC NC 

AS AS A4 A4 

A4 A4 A3 A3 

A3 A3 AO AO 

A2 A2 A1 A1 

A1 A1 A2 A2 

AO AO A10 S1 

AS 

AS 

A6 

A6 

4 26 

s 25 

6 24 

7 28 PAD CC 23 

s 0.350" X 0.550" 22 

·g 21 

10 20 

11 19 

TOP VIEW 

NC S2 

s 

Q3 

Q3 

FIGURE 3.3.1--6 
1 K TO 8K BY 4 TTL PROM IN RCC 

A7 A7 A10 A10 

AB AS A11 A11 

A9 A9 S2 A12 

A A S1 s 

NC 

NC 

QO QO NC NC 

Q1 Q1 QO QO 
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SK X 4 PROM 

2K X 4 PROM 

1K X 4 PROM 

Release 1 

6 

7 

8 

9 

AS A6 NC NC VCC NC 

4 3 2 1 28 27 

28PAD 
CHIP CARRIER 

0.450" X 0.450" 
TOP VIEW 

13 14 15 16 17 

NC GND NC S1 Q3 

NC S1 

S1 

FIGURE 3.3.1-7 
1 K TO SK BY 4 TTL PROM IN sec 
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4K X 4 DPROM 

2K X 4 DPROM 

1K X 4 DPROM 

A7 1 24 vcc 

AG 2 23 AS --
AS 3 22 A9 

A4 4 21 G A10 24 _ ... 
-A3 5 PIN 20 # G A11. 

A2 6 19 @ 
DIP --

A1 7 0.3" 18 QO 

AO 8 17 Q1 

OP 9 16 Q2 

DC 10 15 Q3 

OP 11 14 OP 

GND 12TOP VIEW13 C 

# = G or GS @ = G or I 

FIGURE 3.3.1-8 
1 K TO 4K BY 4 TTL DPROM IN DIP 
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4K X 4 DPROM 

2KX4 DPROM 

1K X4 DPROM 

A1 

AO 

NC 

Release 1 

28 TERMINAL 

CHIP CARRIER 
a 

0.450" X 0.450" 
9 

10 
TOP VIEW 

FIGURE 3.3.1-9 
1 K TO 4K BY 4 DPROM IN CC 
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Q2 2 Q2 2 Q2 2 Q2 

Q3 3 Q3 3 Q3 3 Q3 

AO 4 AO 4 AO 4 AO 

A1 S A1 S A1 s A1 

A2. 6 A2. 6 A2. 6 A2 

A3 7 A3 7 A3 7 A3 
.,. 

A4 8 A4 8 A4 8 A4 

AS 9 AS 9 AS 9 AS 

A6 10 A6 10 VEE 10 VEE 

A7 11 A7 11 

VEE 12 VEE 12 

16K X 4 ECL PROM, TBD 

SK X 4 ECL PROM, TBD 

4K X 4 ECL PROM, 0,3" 

2 Q2 2 

3 Q3 3 

4 AO 4 20/24 
s A1 s PIN 
6 A2 6 DIP 
7 A3 7 

8 A4 8 

9 AS 9 
TOP VIEW 

10 VEE 10 20 PIN --------
22 PIN 

NOTE: THESE STANDARDS ARE APPROVED FOR 10K ECL ONLY 

FIGURE 3.3.1-10 
1K TO 16K BY 4 ECL PROM IN DIP 
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3.3.2 PROM, Bytewide 

Release 1 
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3.3.2.1 32 BY 8 TTL PROM IN DIP & sec 
CAPACITY--32 WORDS OF 8 BITS 
FAMILY-TTL 

There are two versions of this part one in DIP and the other ln sec 
PACKAGE-16 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT-Fig. 3.3.2-1 
PACKAGE-20 PAD (PIN) sec, 0.350" BY 0.350" 
PIN ASSIGNMENT--Fig. 3.3.2-2 

3.3.2.2 32 BY 8 ECL PROM IN DIP & sec 
CAPACITY--32 WORDS OF 8 BITS 
FAMILY-ECL 

There are two versions of this part one in DIP and the other ln sec 
PACKAGE--18 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT-Fig. 3.3.2-1 
PACKAGE--20 PAD (PIN) sec. 0.350" BY 0.350" 
PIN ASSIGNMENT--Fig. 3.3.2-2 

3.3.2.3 .25K & .5K BY 8 TTL PROM IN DIP & sec 
CAPACITY--.25K, .SK WORDS OF 8 BITS 
FAMILY-TTL 

There are two versions of thesa pans: one ln DIP and the other in sec 
PACKAGE-16 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT-Fig. 3.3.2-3 
PACKAGE-20 PAD (PIN) sec, 0.350" BY 0.350" 
PIN ASSIGNMENT-Fig. 3.3.2-2 

3.3.2.4 .25K TO SK BY 81TL PROM FAMILY IN DIP 
CAPACITY-.25K, .SK, 1K, 2K, 4K, SK WORDS OF 8 BITS 
FAMILY-TTL 
PACKAGE-24 PIN DIP, 0.3" or 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.3.2-4 

3.3.2.5 .SK TO 4K BY 8 TTL LPROM FAMILY IN DIP 
CAPACITY--.SK, 1 K, 2K, 4K WORDS OF 8 BITS 
FAMILY-TTL 
PACKAGE--24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT--Fig. 3.32-5 

3.3.2.6 .SK TO 4K BY 8 TTL RPROM FA.MIL Y IN DIP 
CAPACITY-.SK, 1 K, 2K, 4K WORDS OF 8 BITS 
FAMILY-TTL 
PACKAGE-24 PIN DIP, 0.3 OR 0.6" WIDE 

JEDEC Sundard No. 21-C 
Page 3.3.2-3 

-Both package widths are approved for the 2K and 4K devices by this standard. 
PIN ASSIGNMENT-Fig. 3.3.2-6 

3.3.2.7 .SK TO 8K BY 8 TTL PROM FAMILIES IN RCC & sec 
CAPACITY-.SK, 1 K, 2K, 4K, BK WORDS OF 8 BITS 
FAMILY-TTL 

There are two versions of these parts: one In SC-:: and the ottler ln ACC 

Release 1 

PACKAGE--28 PAD (PIN} sec, 0.450" BY 0.450" 
PIN ASSIGNMENT-Fig. 3.3.2-7 
PACKAGE--32 PAD (PIN} RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT--Fig. 3.3.2-8 
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3.3.2.8 .SK TO 2K BY 8 TTL RPROM FAMILY IN sec 
CAPACITY--.5K, 1 K, 2K WORDS OF 8 BITS 
LOGIC FEATURES--The data out is stored in an output register 
PACKAGE--28 PAD (PIN) sec, 0.450" X 0.450" 
PIN ASSIGNMENT-Fig. 3.3.2-9 

3.3.2.9 16K TO 64K BY 8 TTL PROM FAMILY IN DIP 
CAPACITY--16K, 32K, 64KWORDS OF 8 BITS 
FAMILY-TTL 
PACKAGE--28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS--Fig. 3.3.2-10 

3.3.2.10 512 BY 8 ECL RPROM IN DIP & sec 
CAP:4CITY--512 WORDS OF 8 BITS 
FAMILY-10K and 100K ECL 

There are two versions of this part one in DIP and the other in sec 
PACKAGE--24 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT--Fig. 3.3.2-11 
PACKAGE--28 TERMINAL sec, 0.450" BY 0.450" 
PIN ASSIGNMENT--Fig. 3.3.2-11 
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A 1 

A 2 

Q7 3 

as 4 

vcc 5 

as 6 

Q4 7 

A 8 

VEE 9 

Release 1 

32 X 8 ECL PROM 

32 X 8 TTL PROM 

AS 1 AS 1 

AS 2 AS 2 

A4 3 A4 3 
16/18 

A3 4 A3 4 PIN 

AO 5 AO 5 DIP 

A1 6 A1 6 

A2 7 A2 7 

vss 8 VEE 8 
16 PIN 

----Clllallc=D-c=D 

TOP VIEW -==----c=o-

FIGURE 3.3.2-1 
32 BY 8 TTL PROM IN DIP 
32 BY 8 ECL PROM IN DIP 

JEDEC Standard No. 21-C 
Page 3.3.2-5 

16 vcc 16 vcc 18 vcc 

-15 A7 15 A7 17 s 

14 S2 14 AS 16 Q0 

13 S1 13 S1 15 Q1 

12 Q0 12 Q0 14 cc 

11 Q1 11 Q1 13 Q2 

10 02 10 Q2 12 Q3 

9 Q3 9 Q3 11 A 

10 A 
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32 X 8 ECL PROM A A NC VCC 

512 X 8 PROM 

256 X 8 PROM 

32 X 8 PROM 

Q7 

Q6 

Q1 Q0 NC vcc 

2 1 20 

Q2 4 

Q3 5 20 PAD CC 17 A3 

NC 6 .350" X .350" 16 NC 

Q4 7 15 A2. 

TOP VIEW 

10 11 12 

GNO NC Q7 

A VEE NC A 

FIGURE 3.3.2-2 
32, 256, & 512 BY 8 TTL PROM IN CC 

32 BY 8 ECL PROM IN CC 

AS A6 Q1 

S2 AS 

02 

Release 1 
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Release2 

.SKXS PROM 

.25KX8PROM 

8KX4PROM 

4KX 4PROM 

1 20 

2 19 

3 
20 PIN

18 

4 
DIP 

17 

5 
0.3" 

16 

6 15 

7 14 

8 13 

9 12 

1 Q TOP VIEW 11 

FIGURE 3.3.2=3 

Q3 T -- --

JEDEC Standard No. 21--C 
Page 3.3.2-7 

Q4 L -- -- --

.25K & .SK BY 8 TTL PROM IN DIP 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

BK X 8 TTL PROM 

4K X 8 TTL PROM 

2K X 8 TTL PROM 

1K X 8 TTL PROM 

512 X 8 TTL PROM 

256 X 8 TTL PROM 

24 

23 

22 

21 

24 PIN DIP 20 

0.3" 19 

& 18 

0.6" 17 

16 

15 

14 

TOP VIEW 13 

NC AS -- --
NC NC A9 -- --•Ei A10 --

·e1 o E1/P 

*E3 

·E2 -- -- ---
Q7 --
Q6 -- -- --
Q5 --
04 

Q3 

" G or G CAN BE SUBSTITUTED FOR E or E ON PARTS WITHOUT POWER DOWN 

FIGURE 3.3.2-4 
.25K TO SK BY 8 TTL PROM IN DIP 

A12 
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Release 1 

Q1 

Q2 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

4K X 8 TTL LPROM 

2K X 8 TTL LPROM 

1K X 8 TTL LPROM 

512 X 8 TTL LPROM 

24 PIN DIP 

0.6" 

TOP VIEW 

24 

23 

22 

21 

19 

JEDEC Standard No. 21-C 
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AS 

NC A9 

,. G CAN BE SUBSTITUTED FOR E ON DEVICES WITHOUT POWER DOWN 

FIGURE 3.3.2-5 
.5K TO 4K BY 8 TTL lPROM IN DIP 
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--
AS --
AS -- -- -- --- --
A4 --
A3 

A2 ---
A1 --
AO 

Q0 -- -- --
Q1 

Q2 

GND 

4K X 8 TTL RPROM 

2K X 8 TTL RPROM 

& 1K X 8 TTL RPROM 

& 512 X 8 TTL RPROM 

1 2 

2 

3 

4 

5 24 PIN DIP 2 

6 0 .. 3" or 0 .. 6'!1 1 --
7 1 C 

8 1 Q7 --
9 1 Q6 --
10 1 as --
11 1 Q4 

12 TOP VIEW Q3 

& THESE PARTS ARE APPROVED IN A 0.6" PACKAGE ONLY 

FIGURE 3.3.2-6 
.SK TO 4K BY 8 Tn. RPROM IN DIP 

---

--

#=GS or G 
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SK X 8 PROM 

4K X 8 PROM 

2K X 8 PROM 

1K X 8 PROM 

.SK X 8 PROM AS A7 

A3 6 
28 PAD 

A2 7 CHIP CARRIER 23 S3 

A1 8 
0.450" X 0.450" 

22 S2 

AO g 21 NC 

TOP VIEW 20 Q7 

FIGURE 3.3.2-7 
.5K TO SK BY 8 TTL PROM IN sec 

Release 1 
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A11 
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SK X 8 PROM 

4K X 8 PROM 
2K X 8 PROM 
1KXSPROM 

.SKX 8 PROM 

32 PIN 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

FIGURE 3.3.2-8 
.SK TO SK BY 8 TTL PROM IN RCC 

#=NC or GND 

Release 1 
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2KX 8 RPROM 

1K X 8 RPROM 

.5KX 8 RPROM 

# = G or GS 

28 PAD 
CHIP CARRIER 

0.450" X 0.450" 

TOP VIEW 

11 = ASYNCHRONOUS CLEAR INPUT 
12 = ASYNCHRONOUS PRESET INPUT 

JEDEC Standard No. 21-C 
PEJge 3.3.2-13 

@=loris, ASYNCHRONOUS or SYNCHRONOUS INITIALIZE PROGRAMMABLE INPUT 

FIGURE 3.3.2a9 
.SK TO 2K BY 8 RPROM IN CC 

Release 1 
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JEDEC Standard No. 21-C 
Page 3.3.2-14 

A9 

AS -- --
A7 -- --
AS 

A5 --
A4 -- --
A3 

A2 

A1 --
AO 

ao 

Q1 

02 -- --
GND 

64K X 8 PROM 

32K X 8 PROM 

16K X 8 PROM 

1 --
2 2 A10 --
3 A11 

4 A12 --
5 28 PIN DIP A13 --
6 

-7 0.6" G 

8 & 

9 @ --
10 Q7 

11 as 

12 as --
13 TOP VIEW Q4 

14 Q3 

& E or G @ E or G 

FIGURE 3.3.2a10 
16K TO 64K BY 8 TTL PROM IN DIP 

--
--

--
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A ---
A ---
A ---

QO ---
Q1 

---
cc ---
Q2 

---
Q3 ---
A ---
A ---
A 

VEE 

Release2 

Jedec Standard No. 21-C 
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512 X 8 ECL RPROM A A 

3 2 1 

28PAD 24 Q6 

CHIP CARRIER 
VEE 8 

0.450" X 0.450" 
22 VEE 

Q2 9 
TOP VIEW 

21 as 

Q3 10 20 04 

G 

NOTE: THESE PARTS ARE APPROVED FOR 
USE WITH BOTH 10K & 100K ECL 

1 24 vcc --
2 23 A 

-= 
3 22 A ---
4 24 21 Q7 --
5 PIN 20 Q6 

--
6 DIP 19 cc ---
7 0 .. 3" 18 Q5 ---
8 17 Q4 ---
9 16 G 

10 15 G ---
11 14 C 

TOP VIEW 
FIGURE 3.3.2-11 12 13 A 

512 BY 810K & 100K ECL RPROM 
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3.3.3 PROM, Word Wide 

Release 1 

JEDEC Standard No. 21-C 
Page 3.3.3-1 
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JEDEC Standard No. 21-C 
Page 3.3.3-2 

Release 1 
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3.3.3.1 32 AND 64 BY 16 PROM IN DIP AND sec 
CAPACITY--32AND 64 WORDS OF 16 BITS 
FAMILY-TTL 

There are two versions of these parts: one in DIP and the other in CC 

Release 1 

PACKAGE--24 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENTS--Fig. 3.3.3-1 
PACKAGE--28 PAD (PIN) sec, 0.450" X 0.450" 
PIN ASSIGNMENTS--Fig. 3.3.3-2 

JEDEC Standard No. 21-C 
Page 3.3.3-3 
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'{I 

Release 1 

FIGURE 3.3.3-1 
32 AND 64 BY 16 TTL PROM IN DIP 
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JEDEC standard No. 21-C 
Page 3.3.3-6 

64 X 16 PROM 

32 X 16 PROM 

28 TERMINAL 
CHIP CARRIER 

0.450" X 0.450" 
TOP VIEW 

FIGURE 3.3.3-2 
32 AND 64 BY 16 TTL PROM IN CC 

Release 1 
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Page 3.3.4-1 

3.3.4 PROM Package Conversion 

3.3.4.1 PROM DIP TO SO CONVERSION, 16, 18, 20, 24 DIP 

Release1 

This standard defines the pin-out conventions for converting a PROM in DIP to an SO pack
age. Conversions are given for four different DIP package sizes. 
18 PIN DIP to 20 PIN SO, follow Fig. 3.3.3-3 
16 PIN DIP to 16 PIN SO, transfer pins, one to one. 
20 PIN DIP to 20 PIN SO, transfer pins, one to one. 
24 PIN DIP to 24 PIN SO, transfer pins, one to one. 
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Release 1 
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Release 1 

A G2 

GND 

2K X 4 PROM 

1K X 4 PROM 

1 20 

2 19 

3 
20 PIN 

18 

4 so 17 

5 16 

6 15 

7 14 

8 13 

9 12 

10 TOPVIEw11 

FIGURE 3.3.4-1 

== 
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1K .AND 2K TTL PROM 18 DIP TO 20 SO CONVERSION 
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JEDEC Standard No. 21-C 
Page 3.4-1 

3.4 Erasable ProgrammabDe Read Only Memory {EPROM) 

The following EPROM standards were developed by JC-42.3 Committee and have been 
implemented using MOS technology. 

Release 11 
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3.4.1 EPROM, Byte Wide 

Release 1 

JEDEC Standard No. 21-C 
Page 3.4.1-1 
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3.4.1.1 -4K BY 8 EPROM IN DIP, TYPE A 

CAPACITY-4K WORDS OF 8 BITS, TYPE A 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-1 

.3.4.1.2 - 4K AND SK BY 8 EPROM IN DIP, 

CAPACITY-4K, 8K WORDS OF 8 BITS, 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-1 

3.4.1.3 - SK TO 64K BY 8 EPROM FAMILY IN DIP, 

CAPACITY-BK, 16K, 32K, 64K WORDS OF 8 BITS, 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-2 

3.4.1.4 - 2K TO 512K BY 8 EPROM FAMILY IN RCC 

JEDEC Standard No. 21-C 
Page 3.4.1-3 

CAPACITY-2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, & 512K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.4.1-3 

3.4.1.5 - 32K TO 512K BY 8 EPROM FAMILY IN SOJ, 

CAPACITY-32K, 64K, 128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-28 OR 32 PIN SOJ, 0.4" WIDE OR NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.4.1-'-4 

3.4.1.6-128KTO 1M BY 8 EPROM FAMILY IN DIP, 

CAPACITY-128K, 256K, 512K, 1M WORDS OF 8 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-5 

3.4.1.7-64K TO 512K BY 9 EPROM FAMILY IN DIP, 

CAPACITY-64K, 128K, 256K, 512K WORDS OF 9 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 

. PIN ASSIGNMENT-Fig. 3.4.1-6 

3.4.1.8 - 2 TO 64 X 16K BY 8 PAGE SELECT EPROM FAMILY IN DIP, 

CAPACITY-32K, 64K, 128K, 256K, 512K, 1M WORDS OF 8 BITS, 
-2, 4, 8, 16, 32, 64 PAGES OF 16K WORDS OF 8 BITS, 
LOGIC FEATURES-Selectable pages of 16K words 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-7 

This device contains multiple pages of 16K words which can be selected and the 
address for which is stored in an internal register. 

I 
3.4.1.9-128K TO 512K BY 8 EPROM FAMILY IN TSOP-1, 

CAPACITY-128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-32 PIN TSOP-1, 8 mm X 20 mm. PP=0.5 mm 
PIN ASSIGNMENT-Fig. 3.4.1-8 

Release4 
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Release 1 

SK X 8 EPROM, TYPE B 

4K X 8 EPROM, TYPE B 

4K X 8 EPROM, TYPE A 

2 

3 

A4 4 

A3 5 
24 PIN DIP 

A2 6 

A1 7 0.6" 

AO 8 

DQO 9 

DQ1 10 

DQ2 11 -- TOP VIEW 
vss 12 

# S/P or E/P ## G/VPP ### E/VPP 

FIGURE 3.4.1-1 

23 

22 

21 

20 

19 

17 

16 

15 

14 

13 

JEDEC Standard No. 21-C 
Page 3.4.1-5 

# ## ### 

A10 

A11 .E A12 

--
DQ7 

DQ6 --
. DQS 

DQ4 

DQ3 

4K AND 8K BY 8 EPROM IN DIP, TYPES A & B 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

64K X 8 EPROM 

32K X 8 EPROM 

16K X 8 EPROM 

SK X 8 EPROM 

28 PIN DIP 

0.6" 

TOP VIEW 

* sTor P'.'or NC ** sT or Per NC ***S1 or NC @E or Sor NC # G or G/VPP ## NC or VPP 

FIGURE 3.4.1-2 
SK TO 64K BY 8 EPROM IN DIP 

Release 1 
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512K X 8 EPROM 

256K X 8 EPROM 

128K X 8 EPROM 

64KX 8 EPROM 

32KX 8 EPROM 

16KX 8 EPROM 

BK X 8 EPROM 

4KX 8 EPROM 

2KX 8 EPROM 

Release 1 

A12 VPP 

NC 

A7 NC NC 

2 32 

AS 

A5 6 

A4 7 

A3 8 
32 PIN 

A2 9 
CHIP CARRIER 

A1 10 
0.450" X 0.550" 

AO 11 

NC 12 
TOP VIEW 

15 16 17 18 19 

DO2 vss # 

FIGURE 3.4.1-3 
2K TO 512K BY 8 EPROM IN CC 

JEDEC Standard No. 21-C 
Page3.4.1-7 

NOTE 

# = NU on PLASTIC cc 
NC on CERAMIC CC 

* = G or G/VPP 
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VPP 1 VPP 1 VPP 1 

A 2 A 2 A 2 ---
A 3 A 3 A 3 A 

A 4 A 4 A 4 A 

A 5 A 5 A 5 A 

A 6 A 6 A 6 A 

A 7 A 7 A 7 A 

A 8 A 8 A 8 A 

A 9 A 9 A 9 A 

A 10 A 10 A 10 A 

A 11 A 11 A 11 A 

A 12 A 12 A 12 A 

DQ 13 DQ 13 DQ 13 DQ 

DQ 14 DQ 14 DQ 14 DQ --. 
DQ 15 DQ 15 DQ 15 DQ 

-- - --
vss 16 vss 16 vss 19 vss 

32 PIN 
32 VCC32 VCC 32 vcc 

1 p 1 p 31 A --------
1 VPP 1 

28 PIN 
vcc 30 VPP 30 A 30 A 

2 A 2 A 29 A 29 A 29 A 

- --
3 A 3 A 28 A 28 A 28 A 

4 A 4 25 A 25 A 27 A 27 A 

- -
5 A 5 24 A 24 A 26 A 26 A 26 .A -- - --
6 A 6 28/32 23 A 23 A 25 A 25 A 

7 A 7 PIN # 4 # 24 # 24 # 

8 A 8 SOJ 23 A 

--9 A 9 @ 22 @ -- -10 A 10 DQ 21 DQ 21 DQ 21 DQ -- - --11 DQ 11 

12 DQ 12 17 DQ 

13 DQ 13 16 DQ 

14 vss 14 TOP VIEW 

128K X 8 IN 32 PIN, 0.400" 

256K X 8 IN 32 PIN, TBD -# = G or G/VPP 
512K X 8 IN 32 PIN, TBD @ = SoRE 

FIGURE 3.4.1-4 
32K TO 512K BY 8 EPROM IN SOJ 

Release 1 
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VPP 

A16 

A15 

A12 --
A7 

A6 

AS 

A4 

A3 

A2 

A1 --
AO 

DQ0 

DQ1 

DQ2 

vss 

Release 1 

1M X 8 EPROM 

512K X 8 EPROM 

256K X 8 EPROM 

128K X 8 EPROM 

1 32 

2 31 

3 30 

4 29 

5 
32 PIN DIP 28 

6 27 

7 
0.6" 26 

8 25 

9 24 

10 23 

11 22 

12 21 

13 20 

14 19 

15 18 

16 TOP VIEW 17 

FIGURE 3.4.1-5 
128K TO 1 M BY 8 EPROM IN DIP 

G 
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A10 

E 

DQ7 

DQ6 

DQS 

DQ4 

DQ3 
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\\0 

JEDEC Standard No. 21-C 
Page3.4.1-10 

512K X 9 EPROM 

256K X 9 EPROM 

128K X 9 EPROM 

64K X 9 EPROM 

1 32 

A15 2 31 

AS 3 30 --
A7 4 29 A14 --
AS 5 32 PIN DIP 28 A13 --
A5 6 27 A9 --
A4 7 0.6" 26 A10 --
A3 8 25 A11 --
A2 9 24 tr --
A1 10 23 A12 --
AO 11 22 ir --

DQO 12 21 DQS --
DQ1 13 20 DQ7 --
DQ2 14 19 DQ6 --
DQ3 15 18 DQ5 --vss 16 TOP VIEW 17 D04 

FIGURE 3.4.1..S 
64K TO 512K BY 9 EPROM IN DIP 

-- --
-- --
-- --
--
--
--
--
--
--
--
--
--
--
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~ 
Al:}';;;~G~t>fEl 

PAGEO 
PAGE 1 
PAGE 2 
PAGE 3 
PAGE 4 
PAGE 5 
PAGE 6 
PAGE? 

PAGE n 
PAGE 63 

Release 1 

64 X 16K X 8 EPROM 

32 X 16K X 8 EPROM 

16 X 16K X 8 EPROM 

8 X 16K X 8 EPROM 

4 X 16K X 8 EPROM 

2 X 16K X 8 EPROM 

A7 

A6 

A5 28 PIN DIP 
A4 6 0.6" 
A3 

A2 8 

A1 9 

AO 10 

DQ0 11 

DQ1 12 

DQ2 13 
TOP VIEW 

vss 14 

FUNCTION TABLE 

PS PR DOS 004 D03 002 D01 DQO 

H L X X X X X X 

L H L L L L L L 

L H L L L L L H 

L H L L L L H L 

L H L L L L H H 

L H L L L H L L 
L H L L L H L H 

L H L -L L H H L 

L H L L L H H H 
OUTPUTS = n {BINARY) ACTIVE HIGH 

L H H I H I H I H I H I H 

FIGURE 3.4.1-7 

28 

27 

26 

25 

24 

23 

22 

21 

19 

15 

PS 

A13 

AS 

A9 

A11 

G 

A10 

E 

DO7 

DO6 

DO5 

DO4 

DO3 
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~p 

2 TO 64 X 16K BY 8 PAGE SELECT EPROM IN DIP 
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512K X 8 EPROM 

256K X 8 EPROM 

128K X 8 EPROM 

32 PIN 
TSOP1 

8mmX20mm 
PIN PITCH = 0.5mm 

TOP VIEW 

FIGURE 3.4.1-8 
128K TO 512K BY 8 EPROM IN TSOP-1 
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3.4.2 EPROM, Word Wide 

Release 1 

JEDEC Standard No. 21-C 
Page 3.4.2-1 
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Release 1 
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3.4.2.1 - 32K TO 256K BY 16 EPROM IN DIP 

CAPACITY-32K TO 256K WORDS OF 16 BITS, 
PACKAGE-40 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Fig. 3.4.2-1 

3.4.2.2 - 32K TO 256K BY 16 EPROM IN sec 
CAPACITY-32K TO 256K WORDS OF 16 BITS, 
PACKAGE-44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.4.2-2 

3.4.2.3 -16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP 

CAPACITY-16K TO 256K WORDS OF 16 BITS, 

. JEDEC Standard No. 21-C 
Page 3.4.2-3 

LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Figs. 3.4.2-3 

3.4.2.4-16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN RCC 

CAPACITY-16KTO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-32 PIN (PAD) RCC, 0.450" X 0.550" 
PIN ASSIGNMENTS-Figs. 3.4.2-4 

3.4.2.5-512K TO 128M BY 16 EPROM IN DIP AND SOP 

CAPACITY-512K, 1M, 2M, 4M, SM, 16M, 32M, 64M, 128M WORDS OF 16 BITS 
PACKAG E-42, 44, 48 and 52 PIN DIP or SOP, 0.6" WIDE 
PIN ASSIGNMENTS-512K TO 2M, Fig. 3.4.2-8 
PIN ASSIGNMENT8-4M TO 128M, Fig. 3.4.2-5 

3.4.2.6-512K and 1M BY 16 EPROM IN sec 
CAPACITY-512K & 1 M WORDS OF 16 BITS 
PACKAGE-44TERMINAL sec, 0.650" X 0.650" 

. PIN ASSIGNMENTS-Fig. 3.4.2-6 

3.4.2.7- 64K TO 256K BY 16 EPROM IN TSOP-1 

Release 6 

CAPACITY-64K, 128K & 256K WORDS OF 16 BITS 
PACKAGE-48 PIN TSOP-112 mm X20 mm, PP=0.5 mm 
PIN ASSIGNMENTS-Fig. 3.4.2-7 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

256K X 16 EPROM 

128K X 16 EPROM 

64K X 16 EPROM 

32K X 16 EPROM 

40 PIN DIP 

0.6" 

TOP VIEW 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

JEDEC Standard No. 21-C 
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VPP on EPROM = VCC In READ Mode 

FIGURE 3.4.2-1 
32K TO 256K BY 16 EPROM IN DIP 
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256K X 16 EPROM 

128K X 16 EPROM 

64K X 16 EPROM 

32K X 16 EPROM 

44 TERMINAL 
CHIP CARRIER 

0.650" X 0.650" 

TOP VIEW 

FIGURE 3.4.2-2 
32K TO 256K BY 16 EPROM IN sec 
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Release 1 

-BG AO 

L L 

L H 

H L 

H H 

128K X 16 OR 256K X 8 EPROM 

64K X.16 OR 128K X 8 EPROM 

32K X 16 OR 64K X 8 EPROM 

16K X 16 OR 32K X 8 EPROM 

1 2 

·op· 2 2 

G 3 2 

4 2 

5 28 PIN DIP 2 

6 2 

Q 7 2 - 0.6" 
Q 8 -
Q 2 
-
Q 1 -

Q1 1 -
Q 1 --

Q1 13 1 --
vss 14 TOP VIEW 1 

* NC or VSS 

FIGURE 3.4.2-3 

D0-D7 

LOWER BYTE 

LOWER BYTE 

UPPER BYTE 

JEDEC Standard No. 21-C 
Page 3.4.2-7 

D8-D15 OPERATION 

UPPER BYTE WORD 

UPPER BYTE 

BYTE 

BYTE 

16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP 
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256K X 16 or 512K X 8 EPROM 

128K X 16 or 256K X 8 EPROM 

64K X 16 or 128K X 8 EPROM 

32K X 16 or 64K X 8 EPROM 

-BG 
L 

L 

H 

H 

16KX16or32KXSEPROM G OP ,. 

3 2 

32 PAD 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

FIGURE 3.4.2-4 

AO D0-O7 08-015 

L LOWER BYTE UPPER BYTE 

H UPPER.BYTE 

L LOWER BYTE 

H UPPER BYTE 

OP 

NC A16 

16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN RCC 

OPERATION 

WORD 

BYTE 

BYTE 

Release 1 
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A28 

A25 

A22 

A21 

VPP 

A18 

A17 

A7 

A8 

A5 

A4 

A3 

A2 

Al 

AO 

E .... 
'c3 

DCO 

DCB 

DOI 

cx:s 

002 

0010 

003 

0011 

128M X 16 EPROM or OTP 

64M X 16 EPROM or OTP 

32M X 16 EPROM or OTP 

16M X 16 EPROM or OTP 

SM X 16 EPROM or OTP 

41¥1 X 16 EPROM or OTP 

1 NC 1 NC 1 NC 52PIN 

2 A25 2 NC 2 NC 2 

3 A22 3 A22. 3 A22 3 A22. , NC 48PIN NC 48 

4 A21 4 A21 4 A21 4 A21 NC 47 

5 VPP 5 VPP 5 VPP 5 VPP 48 

8 A18 e A18 e A18 e A18 45 

7 A17 7 A17 7 Al7 7 A17 44 

8 A7 a A7 a A7 a A7 6 A7 43 

9 A8 9 Ail 9 AB 9 AB 7 AB 42 

10 A5 10 A5 10 A5 10 A5 a A5 41 

11 A4 11 A4 11 A4 11 A4 40 

12 A3 12 A3 12 A3 12 A3 10 48&52 39 

13 A2 13 A2 13 A2 13 A2 38 

A1 14 Al 14 A1 14 A1 12 Al 
PIN 

37 

AO 15 AO 15 NJ 15 AO 13 AO 36 

E 18 E 16 e 16 E 14 E 35 

vss 17 VSS 17 vss 1 vss 15 VSS 34 

18 G 18 G 18 G 18 'c3 16 G 

19 000 19 00J 19 000 19 00J 

20 DOB 20 DOB 20 008 20 COB 

21 001 21 001 21 001 21 001 

22 009 22 cx:s 22 009 cx:s 20 009 

23 002 23 002 23 002 23 002 21 CO2 

24 0010 24 0010 24 0010 24 0010 22 0010 

25 003 25 003 25 003 25 003 26 

26 0011 28 0011 26 0011 26 0011 TOP VIEW 25 

FIGURE 3.4.2-5 

52 

51 

NC 50 

NC 49 

A20 48 

A19 47 

AB 48 

A9 45 

A10 44 

A11 43 

A12 42 

A13 41 

A14 40 

A15 39 

A16 38 

U8 37 

vss 36 

0015 35 

007 34 

0014 33 

[)QB 32 

0013 31 

005 30 

0012 29 

004 28 

\CC 27 

JEDEC Standard No. 21-C 
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NC 52 A24 52 A24 52 A24 

A23 51 A23 51 A23 51 A23 

NC 50 NC 50 NC 50 NC 

NC 49 NC 49 NC 49 NC 

A20 48 A20 48 A20 48 A20 

A19 47 A19 47 A19 47 A19 

AB 48 A8 48 A8 48 A8 

A9 45 A9 45 A9 45 A9 

A10 44 A10 44 AIO 44 A10 

A11 43 A11 43 A11 43 A11 

A12 42 A12 42 A12 42 A12 

Al3 41 A13 41 A13 41 A13 

A14 40 A14 40 A14 40 A14 

A15 39 A15 39 A15 39 A15 

A16 38 A16 38 A16 38 A16 

U8 37 us 37 us 37 us 
vss 36 vss 38 vss 36 vss 

0015 35 0015 35 0015 35 0015 
..lLla.. ~ IN; ..If, 
007 34 007 34 007 34 007 

0014 33 0014 33 0014 33 0014 

[)QB 32 006 32 oas 32 oas 

0013 31 0013 31 0013 31 0013 

005 30 005 30 005 30 005 

0012 29 0012 29 0012 29 0012 

004 28 004 28 004 28 004 

\CC 27 \CC 27 vcc 27 \'CC 

4M TO 128M BY 16 EPROM & OTP IN DIP AND SOP 

Release2 
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1M X 16 EPROM 

512KX 16 EPROM 

44 TERMINAL 

CHIP CARRIER 

0.650" X 0.650" 

TOP VIEW 

Too device is x8jx16 prcgrammable viil BY (pin 34) 
XS configuration when BY .. VIL 
X16 configuration when BY= VIH 

AB is the least significant address bit for XS operation 

FIGURE 3.4.2-=6 

512K & 11M BY 16 EPROM FAMILY IN CC 
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256K X 16 EPROM 

128K X 16 EPROM 

Release 4 

48 PIN 
TSOP1 

12mmX20mm 
PIN PITCH = 0.5mm 

TOP VIEW 

FIGURE 3.4.2-7 

64K BY 256K BY 16 EPROM IN TSOP-1 

JEDEC Standard No. 21-C 
Page 3.4.2-11 
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2M X 16 EPROM or PROM in S0-G 

1M X 16 EPROM in S0-G or DIP 

12K 16 EPROM in 

VPP 1 NC 1 NC 1 VPP 1 -+-
A18 2 A18 

A17 3 A17 

A7 4 A7 

AS 5 AS 

AS S AS 

M 7 A4 

A3 8 A3 

A2 9 A2 

2 A18 2 A18 2 A18 

3 A17 3 A17 3 A17 

4 A7 4 A7 4 A7 

5 AS 5 AS 5 AS 

S AS 6 AS S AS 

7 A4 7 M 7 A4 

8 A3 8 A3 8 A3 

9 A2 9 A2 9 A2 

42 PIN DIP 

42 &44 
PIN 

DIP 

PIN 

S0-G 

WIDTH= 
0.600" 

TOP VIEW 

AB: ADDRESS INPUT, UPPER/ 
LOWER BYTE SELECT 
BT: BYTE MODE ENABLE 

FIGURE 3.4.2-8 
512K TO 2M BY 16 EPROM IN DIP AND S0-G 
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3.5 Electrically Erasable Programmable Read Only Memory (EEPROM} 
The following EE PROM standards were developed by the MOS Committee and have been 
implemented using MOS technology. 

Release 1 
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3.5.1 EEPROM, Byte Wide 

Release 1 
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3.5.1.1 - .SK TO 2K BY 8 EEPROM FAMILY IN DIP 

CAPACITY-.5K, 1 K, 2K WORDS OF 8 BITS 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.5.1-1 

3.5.1.2 - 2K & 4K BY 8 EEPROM IN RCC 

CAPACITY-2K, 4K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.5.1-2 
These devices are CC equivalents of 24 pin DIP devices 

3.5.1.3 - 1 K TO 32K BY 8 EEPROM FAMILY IN DIP 

CAPACITY-1 K, 2K, 4K, BK, 16K, 32K WORDS OF 8 BITS 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.5.1-3 

3.5.1.4 - .SK TO 32K BY 8 EEPROM FAMILY IN RCC 

CAPACITY-.5K, 1 K, 2K, 4K, BK, 16K, 32K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.5.1--4 

3.5.1.5 - 32K TO 256K BY 8 EEPROM FAMILY IN SOJ, 

CAPACITY-32K, 128K, 256K WORDS OF 8 BITS, 
PACKAGE-28 OR 32 PIN SOJ, 0.4" WIDE OR NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.5.1-5 

3.5.1.6-32K TO 512K BY 8 EEPROM FAMILY IN DIP, 

CAPACITY-32K, 64K, 128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.5.1-6 

3.5.1.7-32K TO 256K BY 8 EEPROM FAMILY IN RCC, 

CAPACITY-32K, 64K, 128K, 256K WORDS OF 8 BITS, 
PACKAGE-32 PIN RCC, 0.450" X 0.550" 
PIN ASSIGNMENT-Fig. 3.5.1-7 

3.5.1.8 - 32K TO 256K BY 9 EEPROM FAMILY IN DIP, 

CAPACITY-32K, 64K, 128K, 256K WORDS OF 9 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.5.1-8 

3.5.1.9 - 128K TO 1 M BY 8 EEPROM FAMILY IN sec, 
CAPACITY-128K, 256K, 512K, & 1 M WORDS OF 8 BITS, 
PACKAGE-44 PIN sec, 0.650" x 0.650" 
PIN ASSIGNMENT-Fig. 3.5.1-9 
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3.5.1.10 - 32K TO 256K BY 8 EEPROM FAMILY IN TSOP1 

. JEDEC Standard No. 21-C 
Page 3.5.1-3 

CAPACITY--32K, 64K, 128K, & 256K WORDS OF 8 BITS, 
PACKAGE--32 LEAD TSOP-1, 8 mm X 18.4 mm 
PIN ASSIGNMENT--Fig. 3.5.1-10 

3.5.1.11 - EXTENDED FEATURE SET FOR 256K BIT EEPROM 
This standard specifies features beyond the existing pinout standards that need to be standardized 
for 32K X 8 EEPROMs to achieve operational compatibility. A summary of the required and optional 
features is listed below. The full standard follows the pinout drawings at the end of Sec. 3.5.1 .. 

3.5.1.11.1 - REQUIRED STANDARD FEATURES 
The following features are the minimum set necessary to achieve functional compatibility for 
32K Byte EEPROMs and must be implemented to be in compliance with this standard: 
-Operate with a primary power supply of 5.0 V nominal 
-Operate in conformance with the standard truth table 
-Have read and write timing cycles which are consistent with the 
standard timing diagrams 
-Contain Data & Address Latches for Write cycles 
-Operate with self timed write cycles 
-Operate with input levels between O and 5 Volts. 

3.5.1.11.2 - OPTIONAL FEATURES 
The following features are optional and are not required for the part to conform to this standard. lfany 
of these features are implemented, they must operate as defined in order to maintain compatibility 
and to be in compliance with this standard: 

-Page Write Mode with standard write cycle timings 
-Minimum page size of 16 Byte in page write mode 
-DATA\ Polling 
-Software Data Protect Option 
-Hardware Mass Erase (All 1 's) 
-Software Mass Erase (All 1 's) 

3.5.1.12 - OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM 
This Standard provides an optional command set for DUAL-SUPPLY EE PROM devices (commonly 
known as FLASH EEPROM). This set includes the existing algorithmic commands and adds a series 
of automatic codes. A component may respond to either or both of the operating modes. The COM
MAND SET TRUTH TABLE is shown in Figure 3.5.2-4 

3.5.1.13 - 512K BY 8 DUAL-SUPPLY EEPROM IN RCC 
CAPACITY--512KWORDS OF 8 BITS, 
PACKAGE--32 LEAD RCC, 11.43 mm X 13.97 mm (0.450" X 0.550") 
PIN ASSIGNMENT--Fig. 3.5.1-12 

3.5.1.14 - 128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN DIP, RCC, & TSOP-1 
CAPACITY--32K, 64K, 128K, & 256K WORDS OF 8 BITS, 

Release 5 

THESE DEVICES ARE APPROVED IN THREE PACKAGES: 
DIP PACKAGE--32 LEAD DIP, 15.24 mm (0.6') WIDEWl1H 2.54 mm (0.1j PP 
PIN ASSIGNMENT--Fig. 3.5.1-13 
RCC PACKAGE--32 LEAD RCC, 11.43 mm X 13.97 mm (0.450" X 0.550") 
PIN ASSIGNMENT--Fig. 3.5.1-14 
TSOP-1 PACKAGE--32 LEAD TSOP-1, 8 mm X 20 mm WITH 0.5 mm PP 
PIN ASSIGNMENT--Fig. 3.5.1-15 
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3.5.1.15-256K, 512K, & 1M BYS DUAL-SUPPLY EEPROM IN TSOP-1 
CAPACITY-256K, 512K, 1M WORDS OF 8 BITS, 
PACKAGE-40 LEAD TSOP-1, 10 mm X 20 mm WITH 0.5 mm PP 
PIN ASSIGNMENT-256K, 512K, Fig. 3.5.1-18 
PIN ASSIGNMENT-1 M, Fig. 3.5.1-16 

The 256K & 512K devices have a different pin assignment pattern from the 1 M de
vice, therefor are not backward compatible with the 1 M device. 

3.5.1.16-1M TO SM BYS SINGLE-SUPPLY EEPROM FAMILY IN TSOP-1 
CAPACITY-1 M, 2M, 4M, & 8M WORDS OF 8 BITS, 
PACKAGE-48 LEAD TSOP1, 12 mm X 20 mm WITH 0.5 mm PP 
PIN ASSIGNMENT-Fig. 3.5.1-17 

3.5.1.17 - SK BY 2568 OR 2648 SERIAL ACCESS EEPROM IN TSOP-2 
CAPACITY-BK WORDS OF 256 OR 264 BYTES, SERIALLY ACCESSED 
PACKAGE-44/40 LEAD TSOP2, 10.16 mm WIDE WITH 0.8 mm PP 
PIN ASSIGNMENT-Fig. 3.5.1-19 A 
CONTROL & LOGIC TABLES-Figs. 3.5.1-19 B & C 

I 
3.5.1.1S-1M & 2M BYS SINGLE OR DUAL SUPPLY EEPROM FAMILY IN PSOP 

CAPACITY-1 M & 2M WORDS OF 8 BITS, 
PACKAGE-44 LEAD PSOP 16 mm wide WITH 1.27 mm PP 
PIN ASSIGNMENT-Fig. 3.5.1-20 
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# = S orE 

Release 1 

2K X 8 SRAM 

1KXSSRAM 

1KX 8 NVRAM 

.SKX 8 NVRAM 

2K X 8 EEPROM 

1K X 8 EEPROM 

.SK X 8 EEPROM 

24 PIN DIP 

0.6" 

TOP VIEW 

FIGURE 3.5.1-1 

JEDEC Standard No. 21-C 
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@ = W or VPP 

.SK TO 2K BY 8 EEPROM IN DIP 
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1K X 8 NVRAM 

512 X 8 NVRAM 

4K X 8 EEPROM 

2K X 8 EEPROM 

4KXSSRAM 

2K X 8 SAAM 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

NC 

A7 

6 

7 

8 32 PIN 

9 CHIP CARRIER 

10 0.450" X 0.550" 

11 

12 

TOP VIEW 

15 16 17 18 19 

DQ2 vss # 

FIGURE 3.5.1-2 
2K & 4K BY 8 EEPROM IN RCC 

-26 w 

25 'ff 

23 @ 

22 DQ 
7 

-w 

@ 

* 

E 

NOTE 

# ·= NU ON PLASTIC CC 
NC ON CERAMIC CC 

@= E or S 

* = VCC/W 

Release 1 
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32K X 8 EEPROM 

16K X 8 EEPROM 

BK X 8 EEPROM 

4K X 8 EEPROM 

2KX 8 EEPROM 

1K X 8 EEPROM 

OP 1 28 

NC 2 27 w 

A7 3 26 NC 

AS 4 25 AB 

AS 5 
28 PIN DIP 24 A9 

A4 6 
0.6" 23 NC 

-A3 7 22 G 

A2 8 21 NC 

-A1 9 20 E 

AO 10 19 DQ7 

-- DQO 11 18 DQ6 

DQ1 12 17 DQS 

DQ2 13 16 DQ4 

vss 14 
TOP VIEW 

15 DQ3 

FIGURE 3.5.1-3 
1 K TO 32K BY 8 EEPROM FAMILY IN DIP 

Release 1 
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NC A11 

A10 
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32K X 8 EEPROM 

16K X 8 EEPROM 

BKX 8 EEPROM 

4K X 8 EEPROM 

2KX 8 EEPROM 

1KX 8 EEPROM 

512 X 8 EEPROM 

AS 

AS 

A4 

A3 

A2 

A1 

AO 

NC 

A7 

6 

7 

8 

9 

10 

11 

12 

A12 

NC OP # vcc w 

3 2 1 

32 PIN 26 

CHIP CARRIER 25 

0.450" X 0.550" 24 

23 

22 

TOP VIEW 

15 16 17 18 19 

DQ2 vss # 

FIGURE 3.5.1-4 
.5K TO 32K BY 8 EEPROM FAMILY IN RCC 

NC AS 

11 

NC 

a 

E 

DQ 
7 

NOTE 

# = NU ON PLASTIC CC 
NC ON CERAMIC CC 
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1 OP 1 ·OP 

2 A 2 A 

3 A 3 A 

4 A 4 A 

5 A 5 A 

6 A 6 A 

7 A 7 A 

8 A a A 

9 A 9 A 

A 

A 

A 

DQ 

DQ 

Release 1 

1 

2 

3 A 1 

4 A 2 2 

5 A 3 3 

6 A 4 4 

7 A 5 5 

8 A 6 6 

9 A 7 .7 

10 A a a 

11 A 9 9 

12 A 10 10 

13 DQ 11 11 

14 DQ 12 12 

13 

32 PIN 

--------28 PIN 

28/32 

PIN 

SOJ 

17 

16 

TOP VIEW 

128K X 8 IN 32 PIN, 0.400" 

256K X 8 IN 32 PIN, TBD 

FIGURE 3.5.1-5 
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32 vcc 32 vcc 32 

31 w 31 w 31 

30 

29 

27 

26 

25 

24 

23 

@ = SoRE 

32K TO 256K BY 8 EEPROM FAMILY IN SOJ 
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1 

2 

3 

4 

512K X 8 EEPROM 

256K X 8 EEPROM 

128K X 8 EEPROM 

64K X 8 EEPROM 

32K X 8 EEPROM 

32 

31 

30 

29 

5 32 PIN DIP 28 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

0.6" 

TOP VIEW 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

•=PIN 1 CAN BE VPP, NC OR OTHER LOGIC SIGNAL INPUT 

FIGURE 3.5.1-6 
32K TO 512K BY 8 EEPROM FAMIL V IN DIP 
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Release 1 

256K X 8 EEPROM 

128K X 8 EEPROM 

64K X 8 EEPROM 

32K X 8 EEPROM A12 

A7 

A6 6 

AS 7 

A4 a 

A3 9 

A2 10 

A1 11 

AO 12 

32 31 

32 PIN 

PLASTIC 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

15 16 17 18 

JEDEC Standard No. 21-C 
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NOTE 

# = NU ON PLASTIC CC 
NC ON CERAMIC CC 

* PIN 1 CAN BE VPP, NC, OR OTHER LOGIC SIGNAL 

FIGURE 3.5.1 a7 
32K TO 256K BY 8 EEPROM FAMILY IN RCC 
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AS 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

DQ0 

DO1 

DO2 

DO3 

vss 

256K X 9 EEPROM 

128K X 9 EEPROM 

64K X 9 EEPROM 

32K X 9 EEPROM 

1 32 

2 31 -- --
3 30 

4 29 A14 -- --
5 32 PIN DIP 28 A13 -- --
6 27 A9 -- --
7 0.6" 26 A10 -- --
8 25 A11 -- --
9 24 <l" -- --
10 23 A12 -- --
11 22 'Ir -- -- --
12 21 DO8 

13 20 DQ7 -- --
14 19 DQS -- --
15 18 DQ5 

16 TOP VIEW 17 DO4 

" = PIN 1 CAN BE VPP, RY, NC, OR OTHER TTL INPUT. 

FIGURE 3.5.1-8 
32K TO 256K BY 9 EEPROM FAMILY IN DIP 
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RelHl!le 1 

1M X 8 EEPROM 

512K X 8 EEPROM 

256K X 8 EEPROM 

128K X 8 EEPROM 

44 PIN or PAD 
CHIP CARRIER 
0.500" X 0.500" 

TOP VIEW 

FIGURE 3.5.1 m9 
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128K TO 1M BY 8 EEPROM FAMILY IN sec 
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256K X 8 EEPROM I 

128K X 8 EEPROM I 

64K X 8 EEPROM I 

32KX 8 EEPROM I A41 AS I AS I A7 IA121 NC I NC IVPfJtvCCI W I NC IA141A13 AS 

32 PIN 

TSOP1 

SmmX 18.4mm 

PIN PITCH = 1.0 mm 

TOP VIEW 

IA3 I A2 I A1 I AO IOQOOQ1002fVSS[)Q~71 E IA101 G I 

NOTE - This 32k X 8 part Is tor EEPROM with VPP, and is not compatible with 
the 5 V only 32k x 8 part derived from the 28 pin dip standard. 

The JEDEC Std. No 30 designator for the TSOP1 package Is PDSO-G 

FIGURE 3.5.1-10 
32K TO 256K BY 8 EEPROM IN TSOP1 
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32K X 8 BIT EEPROM EXTENDED FEATURE STANDARD 
This standard specifies features, beyond the existing JEDEC pinout standards, that need to be standardized for 32K x 8, bytewids 
EEPROMS. Two categories of featl.lres are defined in this standard: 1) Mandatory matures, 2), Optional feab.Jres. 

Toe mandatory features, which are the minimum set necessary to achieve functional compalability for 256K EEPROMs, must be 
implemented to be in compliance with this standard. Any, all, or none of the optional features may be implemented at the manufacturers 
discretion. HOY1ever, If an optional feature defined in this standard is implemented, it rrwst operate as specifled in this standard to be 
in compliance with the standard. 

Other features not described in the standard may be incorporated and the device still be in compliance as long as they are compabble 
with the required and optional feab.Jres in this standard. 

256K BIT BYTEWIDE EEPROM REQUIRED STANDARD FEATURES 

1. 
2. 

VCC SUPPLY IS 5 VOL TS NOMINAL 
STANDARD LOGIC TRUTH TABLE (FIG. A1-1) 

-------3_ STANDARD-READ-cYctE-TIMING-(FIG:-At;;;2) _______ _ 
4. STANDARD BYTE WRITE CYCLE FEATURES 

-TIMING (FIG. A1-3) 
-DATA AND ADDRESS LATCHES 
-SELF-TIMED WRITE CYCLES 
-ALL INPUT LEVELS IN RANGE BETWEEN 0 V AND 5 V. 

OPTIONAL FEATURES 

1. PAGE WRITE MODE (FIG. A 1-4) 
-STANDARD PAGE WRITE CYCLE TIMING 
-16 BYTE MINIMUM PAGE SIZE (AO -A3) 

2. DATA POLLING (FIG. A1-5) 
-MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING 

3. SOFTWARE DATA PROTECT OPTION (FIGS. A1-6 & A1-7) 
4. HARDWARE MASS ERASE (ALL 1'S) (FIG. A1-8) 
5. SOFlWARE MASS ERASE (ALL 1'S) (FIG. A1-9) 

32K BY 8 BIT EEPROM TRUTH TABLE 

E G w MODE DQ POWER 

L L H READ Q ACTIVE 

L H L WRITE D ACTIVE 

H X X STANDBY AND WRITE INHIBIT HIGHZ STANDBY 

L L L WRITE INHIBIT HIGHZ ACTIVE 

L H H WRITE INHIBIT HIGHZ ACTIVE 
- - . . "NOTE: G functions as both an oulput control and a wnte inhibit control in thlS EEPROM Standard. 

FIGURE A1-1 

Release 1 
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2561K BIT IEEPROM READ CYCLE TIMING 

A 

i---1ELQV ---i 

E 

G 

V 

'vJ 

TGLl2X 
DQ-----+--+---< 

H'9t'> - Z .,_...___,;,.__, 

SYMBOL DESCRIPTION 

t----T~VGV---i 

lAXGX 

Do.to. au'tput 
Ve.lid 

TGHQZ 

TEJ-GZ 

DD.t<l OU'tPUt 
VQliCI 

tAVAX ADDRESS VALID TO ADDRESS CHANGE (READ CYCLE TIME) 

tELQV E LOW TO OUTPUT VALID (CHIP ENABLE ACCESS TIME) 

tAVQV ADDRESS VALID TO OUTPUT VALID (ADDRESS ACCESS TIME) tGLQV 

tELQX E LOW TO ACTIVE OUTPUT 

-
tGLQX G LOW TO ACTNE OUTPUT 

tEHQZ E HIGH TO HIGH-Z OUTPUT 

-
tGHQZ G HIGH TO HIGH-Z OUTPUT 

tAXQX ADDRESS INVALID TO DATA OUT INVALID 

FIGURE A1-2 
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256K BIT EEPROM STANDARD BYTE WRITE CYCLE TIMING 

A 

TAV\olL -- 'TVLAX 

-
G 

\J or E 
i---'TGLVL 

D Do.to. Input Vol:cl 

TDVI.IH -- "TVHDX 

NOTE 1: Write Cyde Tming is referenced to the W or E inputs, whichever is last going low, and the W or E inputs, whichever is first. 
going high. 

SYMBOL (NOTE 1) DESCRIPTION 

tWLWL, tELEL WORE LOW TOW ORE LOW CYCLE TIME (WRITE CYCLE TIME) 

tAWIL, tAVEL ADDRESS VALID TOW ORE LOW TIME (ADDRESS SET-UP TIME) 

tWLAX, tELAX WORE LOW TO ADDRESS INVALID (ADDRESS HOLD TIME) 

tGHWL, tGHEL G HIGH TOW ORE LOW TIME 

tWHGL, tEHGL G HIGH HOLD TIME FROM WORE HIGH 

tWLWH, tELEH WORE LOW TOW ORE HIGH (WRITE PULSE DURATION) 

tGLWL, tGLEL G LOW TOW ORE LOW (G LOW WRITE INHIBIT SETUP TIME) 

tDVWH, tDVEH DATA INPUT VALID TOW ORE HIGH (DATASET-UP TIME) 

tWHDX, tEHDX WORE HIGH TO DATA INPUT INVALID (DATA HOLD TIME) 

FIGUREA1-3 

Release 1 
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256K BIT EEPROM PAGE MODE WRITE CYCLE TIMING 

G 

1WLVH 

j;,___C --w 
v or E 

T/1\l'dl... W1 

A XXX 
DQ /X,__ __ ....,XLAST BYTE)>----

BYTE 0 BYTE l BY1E 2 .)~ BYTE: n'-1 
1 

BY1E ~ 

Note 2: Page Load Timings are referenced to the W or E inputs, whichever is last when going low, and to the W or E inputs, whichever 
is first when.going high. 

Note 3: Bytes may be loaded and re-loaded at random within a page load cycle. The page address must remain the same throughout 
the page load cycle. 

SYMBOL (NOTE 2), 
DESCRIPTION 

tWLWL, (PW} 

tAVWL, tAVEL 

tWLAX, tELAX 

tGHWL, tGHEL 

tWHGL, tEHGL 

tWLWH, tELEH 

twHWL, tEHEL 

tDWI/H, tDVEH 

tWHDX, tEHDX 

tWLWL, (BL) 

WORE LOW TOW ORE LOW PAGE WRITE CYCLE TIME 

ADDRESS VALID TOW ORE LOW TIME (ADDRESS SET-UP TIME 

WORE LOW TO ADDRESS INVALID (ADDRESS HOLD TIME) 

G HIGH TOW ORE LOW TIME 

G HIGH HOLD TIME FROM WORE HIGH 

WORE LOW TOW ORE HIGH TIME (WRITE PULSE DURATION) 

WORE HIGH TOW ORE LOW TIME (WRITE HIGH RECOVERY) 

DATA INPUT VALID TOW ORE HIGH (DATA SET-UP TIME) 

WORE HIGH TO DATA INPUT VALID (DATA HOLD TIME) 

WORE LOW TOW ORE LOW BYTE LOAD CYCLE TIME 

FIGUREA1-4 
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Release 1 
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256K BIT EEPROM DAT.A POLLING FEATURE 

-The DATA Polling feature is used to determine if a Write Cycle is in Progress in the 
EEPROM or if the part is available for Reading or another Write Cycle. 

-Whenever the part is read during a nonvolatile write cycle, the data available at the outputs 
is the complement of the last byte written to the part. As a minimum, the data available at 
only DQ7 is the complement of bit 7 of the last byte written. 

-When the nonvolatile write cycle automatically times out, normal valid data is read at out
puts which means the last byte written will be true data rather than the complement. 

-A software polling routine uses this feature to determine when the nonvolatile write cycle is 
complete. 

-The normal read cycle timing specified for the part must be used for DATA polling read 
cycles. 

-An additional timing parameter tWHQV (COMPLEMENT), must also be specified for the 
DATA polling cycle. 

-tWHQV (COMPLEMENT)= W HIGH TO VALID COMPLEMENTED DATA OUTPUT. 

i------------'l'<R.m.------------1 

TAVl:IL -+-- l'VLAX 

FIGUREA1-5 
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256K BIT EEPROM OPTIONAL SOFTWARE DATA PROTECTION 

-SOFTWARE DATA PROTECTION IS A DIFFERENT METHOD OF PREVENTING INAD
VERTANT WRITE OPERATIONS IN A NONVOLATILE MEMORY COMPARED TO THE 
RHARDWARER METHODS, SUCH AS: E, G, AND W LOGIC COMBINATIONS, VCC 
LEVEL DETECTORS, AND POWER UP TIMERS. 

-A SPECIFIC DATA AND ADDRESS SOFTWARE SEQUENCE MUST BE ISSUED TO 
ENABLE A SINGLE PAGE OR BYTE WRJTE. 

-DATA INPUT FORMAT: D7/06/D5/D4/03/D2/D1/DO 

-ADDRESS FORMAT: A14/A13/A1'2/A11/A10/A9/A8/A7/A6/A5/A4/A3/A2/A1/A0 

STEP MODE A14-A0 DQ7-0Q0 

1 "ACCESS WRITE" 5555H AAH 
2 RACCESS WRITE" 2AAAH 55H 

3 "ACCESS WRITE 5555H A0H 
4 "PAGE WRITE" Address Data 

-ALL WRITES MUST CONFORM TO THE PAGE MODE TIMING REQUIREMENTS FOR 
THE PART. 

-SINCE THE PAGE ADDRESS IS CHANGED (A VIOLATION OF THE NORMAL PAGE 
MODE WRITE CYCLE), THE FIRST THREE "ACCESS" WRITES (STEPS 1-3) ARE 
USED ONLY FOR SOFTWARE ACCESS, NO DATA IS ACTUALLY WRITTEN TO THE 
EEPROM. 

-THE FIRST TIME THIS SEQUENCE IS APPLIED TO THE PART A NONVOLATILE BIT IS 
SET, WHICH RECONFIGURES THE PART FROM HARDWARE PROTECTED ONLY TO 
HARDWARE AND SOFTWARE SEQUENCE PROTECTED. ONCE THIS BIT IS SET, Tl-IE 
SOFTWARE SEQUENCE MUST BE USED TO WRJTE TO THE PART. 

-THE SOFTWARE PROTECTION CAN BE DISABLED AND THE PART RECONFIGURED 
TO HARDWARE-ONLY PROTECTION, BY APPL YING THE SIX STEP SOFTWARE SE
QUENCE BELOW: 

STEP MODE A1~An nn7..nnn 
1 "ACCESS" WRITE 5555H AAH 
2 "ACCESS" WRITE 2AAAH 55H 

3 "ACCESS" WRITE 5555H 80H 
4 "ACCESS" WRITE 5555H AAH 
5 "ACCESSR WRITE 2AAAH 55H 

6 "ACCESS" WRITE 5555H 20H 

FIGURE A.1-6 
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256K BIT EEPROM SOFTWARE DATA PROTECTION TIMING 

L l---1"\JL\o/LISI..) 

E or \,/ 
L 

TAVVL 

,;see, r>:11:e ::5, H 
A14-AO 

H 

DQ7-DQO 
L 

TVLV TVHVL 

NOTE 5: S-Oftware Data Protection Timings are refel8nced to 1he-W ore Inputs, whichever 

is last going LOW, and the W orE inputs, whichever is first. going HIGH. 

SYMBOL (NOTE 5) DESCRIPTION 

tWLWL(BL), tELEL(BL) WORE LOW TOW ORE LOW BYTE LOW CYCLE TIME 

tWLWH, tELEH WORE LOW TOW ORE HIGH (WRITE PULSE DURATION) 

tWHWL,tEHa WORE HIGH TOW ORE LOW TIME (WRITE HIGH RECOVERY) 

tAW/L, tA VEL ADDRESS VALID TO WORE LOW TIME (ADDRESS SET-UP TIME) 

tWLAX, tELAX WORE LOW TO ADDRESS INVALID TIME (ADDRESS HOLD TIME) 

tDVWH, tDVEH DATA INPUTVALIDTO WOR EHIGH (DATASET-UPTIME) 

tWHDX, tEHDX WORE HIGH TO DATA INPUT INVALID (DATA HOLD TIME) 

FIGURE A1-7 
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256K BIT EEPROM OPTIONAL HARDWARE MASS ERASE (ALL 1"S) FEATURE 

- IF A HARDWARE MASS ERASE MODE IS IMPLEMENTED ON THE 256K EEPROM, 
THE FOLLOWING CONVENTIONS MUST BE FOLLOWED: 

- E = LOW LOGIC LEVEL 

- W = LOW LOGIC LEVEL 

- G = SUPER VOLTAGE (WAVEFORM, LEVEL AND TIMING TO BE DETERMINED BY 
THE MANUFACTURER). 

- DQO - DQ7 = ALL HIGH LOGIC LEVEL (FFH) 

- AO -A14 = DON'T CARE (EITHER HIGH OR LOW LOGIC LEVELS) 

FIGUREA1-8 

256K BIT EEPROM OPTIONAL SOFTWARE MASS ERASE (ALL 1'S) FEATURE 

IF A SOFTWARE MASS ERASE FEATURE IS IMPLEMENTED IN THE 256K EEPROM, IT MUST 
OPERATE BY APPLYING THE FOLLOWING SIX DATA/ADDRESS SEQUENCE TO THE PART. 

STEP 
1 
2 
3 
4 
5 

-6 

MODE A14-A0 007-DQ0 
"ACCESS" WRITE 5555H AAH 
"ACCESS" WRITE 2AAAH 55H 
"ACCESS" WRITE 5555H 80H 
"ACCESS" WRITE 5555H AAH 
"ACCESS" WRITE 2AAAH 55H 
"ACCESS" WRITE 5555H 10H 

-ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLE 
TIMING SPECIFIED FOR THE PART. 

-NO DATA IS ACTUALLY WRITTEN TO THE EEPROM DURING THE "ACCESS" 
WRITES. ONCE THE 6 STEP SEQUENCE IS COMPLETED, THE PART AUTOMAT
ICALLY COMPLETES A MASS ERASE CYCLE INTERNALLY. 

FIGUREA1-9 
Release 1 
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DUAL POWER SUPPLY EEPROM COMMAND SET 

COMMAND CODES 

1st 2nd OPERATION 
CYCLE CYCLE DESCRIPTION 

00 Reserved 

10 Automated Write 
20 20 Alaorithmic Chio Erase 
20 DO Automated Block Erase 
30 30 Automated Chio Erase 

40 Alaorithmic Write 

50 Reserved 

60 60 Alaorithmic Block Erase 

70 Reserved 

80 Reserved 

90 Read ID 

AO Alaorithmic Erase Verifv 

BO Reserved 

co Alaorithmic Write Verifv 
DO Reserved 

E0 Reserved 

FF Read/Reset 

NOTE: All operands are in HEX. 

This Standard provides an optional command set for use with dual supply voltage EEPROM devices. 
Toes command set comprehends algorithmic commands and adds a set of automatic codes. A de

vice may respond to either or both operating modes 

The standard is applicable to devices with all data interface widths. 

FIGURE 3.5.1 =11 
DUAL POWER SUPPLY EEPROM COMMAND SET 

Release3 
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512K BY 8 DUAL SUPPLY EEPROM 

AG 6 

AS 7 

A4 8 

A3 9 

A2 10 

A1 11 

AO 12 

A12 A15 A16 VPP VDD A18 

4 3 2 1 32 31 

32PAD 

CHIP CARRIER 

0 .. 450" X 0 .. 550" 

TOP VIEW 

14 15 16 17 18 19 20 

DQ1 DQ2 VSS DQ3 DQ4 DQS DQ6 

FIGURE 3.5.1-12 
512K BY 8 DUAL-SUPPLY EEPROM IN RCC 

29 A14 

28 A13 

27 AS 

26 A9 

25 A11 

24 G 

23 A10 

22 E 

Release 5 
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Release 5 

A18 NC NC 

A16 

A15 

A12 

A7 

AG 

A5 

A4 

A3 

A2 

A1 

AO 

DQO 

DQ1 

DQ2 

vss 

512KX8 EEPROM 

256K X 8 EEPROM 

128KX8 EEPROM 

1 

2 31 

3 

4 
32 

5 PIN 
6 DIP 

0.6" 
6 

6 PIN 
PITCH 

9 0.1" 24 

10 23 

11 22 

12 21 

13 20 

14 19 

15 TOP 18 

16 VIEW 17 

FIGURE 3.5.1-13 
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A14 

A13 

AS 

A9 

A11 

G 

A10 

-E 

DQ7 

DQ6 

DQ5 

DQ4 

DQ3 

128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN DIP 
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512KX8 EEPROM I 

256K X 8 EEPROM I 

128KX8 EEPROM I A12l A1sl A16I NC lvo 

3 2 1 

AG 6 

AS 7 
32PAD 

A4 8 
CHIP CARRIER 

A3 9 
0.450" X 0.550" 

A2 10 
TOP VIEW 

A1 11 

AO 12 

I DQ1 IDQ2, vss I DQ3ID04I DQS I oas, 

FIGURE 3.5.1-14 

28 A13 

27 AS 

26 A9 

25 A11 

24 "ff 

23 A10 

22 E 

DQ7 

128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN RCC 
Releases 

XILINX EXHIBIT 1006 
Page 161



512K X 8 EEPROM I 

256K X 8 EEPROM I 
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128K X 8 EEPROM I A4 I A5 I A6 I A? IA12IA1slA,sl NC lvool WI NC IA141A13I AS I A9 IA11 

32 PIN 
TSOP1 

8mmX20mm 
PIN PITCH = 0.5mm 

TOP VIEW 

FIGURE 3.5.1-15 

128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN TSOP-1 
Release 5 
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40 PIN 

TSOP1 

10mmX20mm 

PIN PITCH = 0.5 mm 

TOP VIEW 

* NOTE: The JEDEC Std. 30 term for the TSOP-1 package is PDSO-G. 

FIGURE 3.5.1-16 

1M BY 8 DUAL-SUPPLY EEPROM IN TSOP-1 
Release 5 
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BM X 8 EEPROM I 

4M X 8 EEPROM I 

2M X 8 EEPROM I 

Release 5 

48 PIN 

TSOP1 

20mmX12mm 

PIN PITCH = 0.5 mm 

TOP VIEW 

FIGURE 3.5.1-17 
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1M TO SM BY 8 SINGLE-SUPPLY EEPROM FAMILY IN TSOP-1 
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512K X 8 EEPROM 

256K X 8 EEPROM 

40 PIN 

TSOP1 

10 mm X20 mm 

PIN PITCH = 0.5 mm 

TOP VIEW 

FIGURE 3.5.1-18 
256K & 512K BY 8 DUAL SUPPLY EEPROM IN TSOP1 

Release 6 
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X 256B/SK X 26 
LACCESSEE 

2 

3 

44/40 
TSOP2 
0.400" 3 

9 PIN PITCH 36 

0.8mm 

NORMAL BEND 

13 3 

14 

15 

16 

17 

18 2 

21 
TOP VIEW 

The JEDEC Std. No 30 designator 
for the TSOP2 package is PDSO-G 

FIGURE 3.5.1-19 A 
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X 256B/8KX2 
LACCESSEE 

44 81 

43 2 

42 3 

41 4 

40 5 

39 6 

44/40 
38 7 

TSOP2 
37 0.400" 8 

36 PIN PITCH 9 

0.8mm 
35 10 

REVERSE BEND 

32 13 

31 14 

30 15 

29 16 

28 17 

27 18 

26 19 

25 20 

24 
TOPVIEW 

21 

23 22 

BK BY 256B or BK BY 264B SERIAL ACCESS EEPROM IN TSOP2 Release 6 
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The following four tables define the logic and control functions required 
to make the Sequential Access EEPROM function properly 

Sequential Access EEPROM Command Table 

Function First Cycle Second Acceptable Command 
Cycle when not ready 

Serial Data Input 80h None No 

Read Mode (2648) ooh None No 

Read Mode 2 (88) 50h None No 

Reset FFh None Yes 

Auto Program 10h None No 

Auto Block Erase 60h D0h No 

Auto Multi-Block Erase 60h .. 60h D0h No 

Suspend during B0h None Yes 
Auto Multi-Block Erase 

Register Read E0h None No 

Resume DOh None No 

Status Read 70h None Yes 

ID Read 90h None No 

Operation Mode During Read State 

CL AL E w R ADQ 0-7 Power 

Read Mode L L L H L Data Output Active 

Output Deselect L L L H H High-Z Active 

Standby L L H H High-Z Standby 

FIGURE 3.5.1-19 B 
BK BY 2568 or BK BY 2648 SERIAL ACCESS EEPROM COMMAND 

TABLE 
Release 6 
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Logic Table 

Function CL AL E 

Command Input · H L L 

Data Input L L L 

Address Input L H L 

Address Output L H L 

Serial Read & Output L L L 

During Auto Program . . . 

During Auto Erase . 

During Busy State . . 

Program/Erase Protect . . . 

w 

7, 

7, 

7, 

H 

H 

. 

. 

. 

. 

JEDEC Standard No. 21-C 
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R WP 

r H . 

r H 

r H . 

7, r 
7, r . 

. H 

. H 

H 

L 

Serial Address Input 

ADQO ADQ1 ADQ2 ADQ3 ADQ4 ADQ5 ADQ6 ADQ7 
1st Cycle AO A1 A2 A3 A4 A5 A6 A? 
2nd Cycle AB A9 A10 A11 A12 A13 A14 A15 
3rd Cycle A16 A17 A1B A19 A20 RFU RFU RFU 

AO~ A? : Column Address 
AB ~ A 11 : NANO Address 
A 12 ~ A20 : Block Address 

PIN DEFINITIONS 
The following pin terms are used in this device, but some may not appear in Sec. 2 on terminology of this Standard, 
CL: Command Latch Enable AL: Address Latch Enable 
E: Chip Enable W: Write Enable 
R: Read Enable WP: Write Protect 
RY:· Ready ADQn: Address/Data/Command Multiplex 

FIGURE 3.5.1-19 C 
BK BY 2568 or BK BY 2648 SERIAL ACCESS EEPROM LOGIC TABLE 
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2MX8EEPROM 

1M XS EEPROM 

44 Pin 

PSOP 
16mm 

PIN PITCH 
PP=1.27 mm 

TOP VIEW 

FIGURE FIGURE 3.5.1-20 
1 M & 2M BY 8 SINGLE OR DUAL SUPPLY EE PROM IN PSOP 
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3.5.2 EEPROM, Word Wide 

Release 1 
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3.5.2.1 - 4K TO 32K BY 16 EEPROM IN DIP 

CAPACITY-4K TO 32K WORDS OF 16 BITS, 
PACKAGE-40 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Fig. 3.5.2-1 

3.5.2.2 - 4K TO 256K BY 16 EEPROM IN sec 
CAPACITY-4K TO 256K WORDS OF 16 BITS, 
PACKAGE-44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.5.2-2 

3.5.2.3-256K TO 128M BY 16 EEPROM IN DIP AND SOP 

JEDEC Standard No. 21-C 
Page 3.5.2-3 

CAPAC ITY-256K, 512K, 1 M, 2M, 4M, SM, 16M, 32M, 64M, and 12SM WORDS OF 16 BITS 
PACKAGE-44, 48 or 52 PIN DIP and SOP, 0.600" WIDE 
PIN ASSIGNMENTS-256K TO 2M, Fig. 3.5.2-4 
PIN ASSIGNMENTS-4M TO 128M, Fig. 3.5.2-3 

3.5.2.4-1M TO 4M BY 16 DUAL SUPPLY EEPROM IN SSOP 

CAPACITY-1 M, 2M, 4M WORDS OF 16 BITS, 
PACKAGE-56PIN SSOP, 13.5 mm WIDE, 0.8 mm PIN PITCH 
PIN ASSIGNMENTS-Fig. 3.5.2-5 

3.5.2.5 -1M, 2M, & 4M DENSITY, BY 8 & 16 FEEPROM IN PSOP 

CAPACITY-1 M, 2M, & 4M, BITS WITH xS OR x16 DATA INTERFACE. 
-128K, 256K, OR 512K WORDS OF 8 BITS 
--64K, 128, OR 256K WORDS OF 16 BITS 

PACKAGE-44 PIN PSOP, 16 mm WIDE 
PIN ASSIGNMENTS-Fig. 3.5.2-6 
POWER SUPPLIES-SINGLE OR DUAL SUPPLY DESIGN 

3.5.2.6 - 1 M TO 32M DENSITY, BY 8 & 16 FEEPROM IN TSOP1 

Release7 

CAPACITY-1M, 2M, 4M, SM, 16M, & 32M BITS WITH x8 OR x16 DATA INTERFACE. 
-128K, 256K, 512K, 1 M, 2M, OR 4M WORDS OF 8 BITS 
--64K, 128, 256K, 512K, 1M, OR 2M WORDS OF 16 BITS 

PACKAGE-44 PIN TSOP1, 20 mm X 16 mm with 0.5 mm PP. 
PIN ASSIGNMENTS-Fig. 3.5.2-7 
POWER SUPPLIES-SINGLE OR DUAL SUPPLY DESIGN 
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DOB 

vss 

D07 

DOS 

DOS 

DQ4 

D03 

D02 

DQ1 

000 

~ 

4K X 16 PSRAM or EEPROM 

40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 40 PIN DIP 34 

8 33 

9 0.6" 32 

10 31 

11 30 

12 29 

13 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22 

20 TOP VIEW 21 

FIGURE 3.5.2a1 
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4K TO 32K IBY 16 EEPROM FAMILY IN DIP 
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256K X 16 PS RAM or EEPROM n , l ~ n a , j • _ J J 

128K X 16 PSRAM or EEPROM 

64K X 16 PSRAM or EEPROM 

32K X 16 PSRAM or EEPROM A14 

::•:x::'::::M::::::M Do DO DOE DP Neve, w UB LB::~~ 
ww~~Wl•I~~~~~~--~~~-~~~ 

14--1--1---t-+---t-- DQ :i) LJ ~ NC NC A13 -1--+--Hlll>i 

14--+--t--+--l~-t--lDQ :::i) ~ NC A121--+--+--+--+~ 

14-+--+--+--+--,t-- CQ :i) 

l<ll_lll-+---11--+---+--+- ICQ ~ 

ICll_lll-+--t-+--+--+-- DQ :ii) 

1<11:::111-+--t-+--+--+--IVSS :ii 
1<11111-1-_---11--+---+--+- 1 ca ::ii] 

1<11111-+--t-+--+--+-- ca '.ii] 

1<11111-+--t-+--+--+-- ca ~ 

1<11-111-+-t-t---t---t-- CQ :il 

44 TERMINAL 

CHIP CARRIER 

0.650" X 0.650" 

TOP VIEW 

~ A 11 -+---t--:-t----t-1-B->i 

6i A 10 -+---t--1----t--t-B->1 
1------1---1--1----1--i---1 

~ A9 1--i---+---+-+---i-ii:--11>1 

@i ~ss1-+--+--+-1--H1-11>-1 
1------1---1--1----1--+--i 

~ NC -t---t--+-i-~A 16 I-a. 

CB ASt--i---+--+-+---+-11:111>1 

CB A71--i---+--+-+---+-11:::IID>f 

14--t---+---t-+--+-- ca :izl (ii AS ,---+--1--+---1-1::: .. 

~~~~~~~~~~~~~1///j 
~~ DODO DODO G Ne AO A> A2 AS M~ 

', :, ' A17 • r • r u 1 r 1 • 

FIGURE 3.5.2-2 
4K TO 256K BY 16 EEPROM FAMILY IN sec 
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128M X 16 EEPROM or FEEPROM 

64M X 16 EEPROM or FEEPROM 

32M X 16 EEPROM or FEEPROM 

16M X 16 EEPROM or FEEPROM 

SM X 16 EEPROM or FEEPROM 

'1M X 16 EEPROM or FEEPROM 

A26 1 NC 1 NC 1 NC 52 NC 52 A24 52 A24 52 A24 

l>:25 2 A25 2 NC 2 NC 2 51 A23 51 AZ3 51 A23 51 A23 

A22 3 A22. 3 A22. 3 A22. 3 A22. 48 ow 50 ow 50 ow 50 ow 50 ow 
A21 4 A21 4 A21 4 A21 4 A21 2 47 'CW 49 !W 49 "CW 49 !W 49 !W 

VPP 5 VPP 5 VPP 5 VPP 5 VPP 3 46 A20 48 /J2.0 48 A2!J 48 A20 48 A20 

A18 6 A18 6 A18 6 A18 6 A18 45 A19 47 A19 47 A19 47 A19 47 A19 

A17 7 A17 7 A17 7 A17 7 A17 5 44 A8 46 A8 46 A8 46 A8 46 AS 

A7 8 A7 8 A7 8 A7 8 A7 6 43 A9 45 A9 45 A9 45 A9 45 A9 

AS 9 AS 9 AS 9 AS 9 AS 7 42 A10 44 A10 44 A10 44 A10 44 A10 

A5 10 AS 10 AS 10 AS 10 AS 8 48&52 41 A11 43 A11 43 A11 43 A11 43 A11 

A4 11 A4 11 A4 11 A4 11 A4 9 40 A12 42 A12 42 A12 42 A12 42 A12 

A3 12 A3 12 A3 12 A3 12 A3 10 PIN 39 A13 41 A13 41 A13 41 A13 41 A13 

A2 13 A2 13 A2 13 A2 13 A2 11 DIP 38 A14 40 A14 40 A14 40 A14 40 A14 

A1 14 A1 A1 14 A1 14 A1 12 A1 37 ~ 39 ~ 39 ~s 39 ~ 39 ~s 
AO 15 AO 15 AO 15 AO 13 & 38 A16 38 A16 38 A16 38 A16 38 A16 

1= 16 1= 16 1= 16 1= 14 1= SOP 35 m 37 '1JB' 37 m 37 '1JB' 37 '1JB' 

vss 17 vss 17 vss 17 vss 15 34 vss 36 vss 36 vss 36 vss 36 vss 

~ 18 !l 18 !l 18 !l 18 !l 16 !l 33 0015 35 0015 35 0015 35 0015 35 0015 

000 19 000 19 000 19 000 19 000 17 007 34 007 34 007 34 DO7 34 007 

008 20 DQ8 20 DOS 20 DOB 20 DOB 18 0014 33 0014 33 0014 33 0014 33 0014 

001 21 001 21 001 21 001 21 001 19 30 006 32 DQ6 32 006 32 D06 32 006 

DQ9 22 DQ9 22 DQ9 22 DQ9 22 DQ9 20 29 0013 31 0013 31 0013 31 0013 31 0013 

D02 23 D02 23 DQ2 23 002 23 D02 28 DOS 30 DOS 30 005 30 DQS 30 005 

0010 24 0010 2 0010 24 0010 24 0010 27 0012 29 0012 29 0012 29 0012 29 0012 -
003 25 003 25 D03 25 D03 25 D03 26 D04 28 D04 28 004 28 D04 28 004 

0011 26 0011 26 0011 26 0011 26 0011 TOP VIEW 25 vcc 27 vcc 27 \ICC 27 vcc 27 vcc 

FIGURE 3.5.2-3 
4M TO 128M BY 16 EEPROM AND FEEPROM IN DIP AND SOP 
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A7 S A7 S A7 S A7 6 A7 6 A7 

AS 7 AG 7 AS 7 AS 7 AS 7 AS 

AS 8 AS 8 AS 8 AS 8 AS 8 AS 8 

2M X 16 EEPROM in DIP 

1M X 16 EEPROM in DIP or S0-G 

44PIN S0-G 

44&48 

PIN 

S0-G 

48 

PIN 

WIDTH= 

0.600" 

TOP VIEW 

AB: ADDRESS INPUT, UP
PER/LOWER BYTE SELECT 
BT: BYTE MODE ENABLE 

FIGURE 3.5.2-4 
256K TO 2M BY 16 EEPROM IN DIP AND S0-G 
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4M X 16 DS EEPROM 

2M X 16 DS EEPROM 

1M X 16 DS EEPROM 

1 

2 

3 

4 

5 

6 51 

7 

8 

9 

10 
56 PIN 
SSOP 

11 13.5 mm 
12 Pin Pitch 45 

13 0.8mm 44 

14 43 

15 42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

TOP VIEW 31 

30 

29 

FIGURE 3.5.2-5 
1M TO 4M BY 16 DUAL SUPPLY EEPROM IN SOP 
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44Pin 

PSOP 
16mm 

35 

PIN PITCH 
PP=1.27 mm 33 

32 

31 

30 

29 

28 

27 

26 

25 

24 
TOP VIEW 

23 

FIGURE 3.5.2-6 
1M, 2M, & 4M DENSITY BY 8 & 16 SINGLE OR DUAL SUPPLY 

FEEPROM IN PSOP, 128K TO 512K BY 8 OR 64K TO 256K BY 16 
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32M DENSITY I 

16M DENSITY I 

SM DENSITY I 

4M DENSITY I 

!:: 
en z 
w 
C 
w 
0 
> w 
C 
:E 
0 .cc 
Cl.. 
w 
w 
::c 
en 
o::c 
...I 
u. 

1M DENSITY 

2MDENSITY I 
IM TO 32M DENSITY 

48 PIN 

TSOP1 

20mmX12mm 
PIN PITCH= 0.5 mm 

TOP VIEW 

ORGANIZATION VS. DENSITY TABLE 
DENSITY X16 XS 
1 Mb 64K X 16, 128K X 8 
2Mb 128K X 16 256K X 8 
4Mb 256K X 16 512K X 8 
8Mb 512KX16 1MXB 
16Mb 1 M X 16 2M X 8 
32Mb 2M X 16 4M X 8 

FIGURE 3.5.2-7 
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1 M TO 32M DENSITY BY 8 & 16 SINGLE OR DUAL SUPPLY 
FEEPROM IN TSOP1, 64K TO 2M BY 16 OR 128K TO 4M BY 8 
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3.5.3 EEPROM EXTENDED FEATURES 

JEDEC Standard No. 21-C 
Page 3.5.3-1 

There are a number of extended feature standards for EEPROMS that depend on 
the capacity and number of power supplies used in the design. The various stan
dards and their location are listed as follows: 

-32KX8 BIT EEPROM EXTENDED FEATURE STANDARDS. PP 3.5.1-15to22 

- DUAL POWER SUPPLY EEPROM COMMAND SET. Fig. 3.5.3.2, P 3.5.3-13 

- EXTENDED FEATURE SET FOR EEPROM (256Kb and larger) . Sec. 3.5.3.1 
following 

- SINGLE POWER SUPPLY EEPROM COMMAND CODES. SEC. 3.5.3.3 

- EEPROM TOGGLE BIT FEATURE (larger than 256 Kb). Sec. 3.5.3.4 
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3.5.3.1 - EXTENDED FEATURE SET FOR EEPROM (256Kb and larger) 
This standard specifies features beyond the existing pinout standards that need to be standardized 
for EEPROMs to achieve operational compatibility. A summary of the required and optional features 
is listed below. The full standard follows the pinout drawings at the end of Sec. 3.5.3.2 

3.5.3.1.1 - REQUIRED STANDARD FEATURES 
The following features are the minimum set necessary to achieve functional compatibility for 
256Kb and larger EE PRO Ms and must be implemented to be in compliance with this standard: 
-Operate with a primary power supply of 5.0 V and lower nominal 
-Operate in conformance with the defines standard command set 
-Operate in conformance with the standard truth table 
-Have read and write timing cycles which are consistent with the standard timing diagrams 
-Contain Data & Address Latches for Write cycles 
-Operate with self timed write cycles 
-Operate with input levels between O and 5 Volts. 
-DATA\ Polling 

3.5.3.1.2 - OPTIONAL FEATURES 
The following features are optional and are not required for the part to conform to this standard. If any 
of these features are implemented, they must operate as defined in order to maintain compatibility 
and to be in compliance with this standard: 

-Page Write Mode with standard write cycle timings 
-Minimum page size of 16 Byte in page write mode 
-Software Data Protect Option 
-Hardware Mass Erase (All 1's) 
-Software Mass Erase (All 1's) 

3.5.3.2 - OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM 
This Standard provides an optional command set for DUAL-SUPPLY EEPROM devices. This set 
includes the existing algorithmic commands and adds a series of automatic codes. A component 
may respond to either or both of the operating modes. The COMMAND SET TRUTH TABLE is 
shown in Figure 3.5.1-11 

3.5.3.3 - SINGLE POWER SUPPLY EEPROM COMMAND CODES 

These tables define the three cycle and 6 cycle comand codes for SINGLE SUPPLY 
EEPROMs with capacities greater than 256 Kb. 

3.5.3.4 - EEPROM TOGGLE BIT FEATURE 
This standard is applicable to devices with a capacity greater than 256 Kb, with both 
single and dual power supplies. The Toggle Bit feature is used to determine if a 
Write Cycle (either Erase, Program, or both) is in progress in the EEPROM or if the 
part is available for reading or another write cycle. 
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EEPROM EXTENDED FEATURE STANDARD (256Kb and greater) 

The mandatory features, which are the minimum set necessary to achieve functional compability 
for 256Kb and larger EEPROMs, must be implemented to be in compliance with this standard. 
Any, all, or none of the optional features may be implemented at the manufacturers discretion. 
However, if an optional feature defined In this standard is implemented, it must operate as 
specltied in this standard to be in compliance with the standard. 

Other features not described in the standard may be incorporated and the device still be in 
compliance as long as they are compatible with the required and optional features in this standard. 

BYTEWIDE EEPROM REQUIRED STANDARD FEATURES (256Kb and larger) 

1. VDD SUPPLY IS 5 V OR LESS NOMINAL 
2. STANDARD LOGIC TRUTH TABLE (FIG. A1-1) 
3. STANDARD COMMAND SET (Fig. A1-2) 
4. STANDARD READ CYCLE TIMING (FIG. A1-3) 
5. STANDARD BYTE WRITE CYCLE FEATURES 

-TIMING (FIG. A1-4) 
-DATA AND ADDRESS LATCHES 
-SELF-TIMED WRITE CYCLES 
-ALL INPUT LEVELS IN RANGE BETWEEN 0 V AND 5 V. 

6. DATA POLLING (FIG. A 1-5) 
MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING 

OPTIONAL FEATURES 

E 

L 

L 

H 

L 

L 

1. PAGE WRITE MODE (FIG. A1-6) 
-STANDARD PAGE WRITE CYCLE TIMING 
-16 BYTE MINIMUM PAGE SIZE (A0-A3) 

2. SOFTWARE DATA PROTECT OPTION (FIGS. A1-7 & A1-8) 
3. HARDWARE MASS ERASE (ALL 1 'S) (FIG. A 1-9) 
4. SOFTWARE MASS ERASE (ALL 1'S) (FIG. A1-10) 

EEPROM TRUTH TABLE 

G w MODE DQ 

L H READ Q 

H L WRITE D 

X X STANDBY AND WRITE INHIBIT HIGHZ 

L L WRITE INHIBIT HIGHZ 

H H WRITE INHIBIT HIGHZ 

POWER 

ACTIVE 

ACTIVE 

STANDBY 

ACTIVE 

ACTIVE 
-NOTE: G functions as both an output control and a write Inhibit control in this EEPROM Standard. 

FIGURE A1-1 
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SINGLE-SUPPLY EEPROM COMMAND SET 

Bus Command Table 

Command Sequence Bus First Bus Second Bus Third Bus Fourth Bus Fifth Bus Sixth Bus 
Read/Reset Write Write Cycle Write Cycle Write Cycle Read/Write Cycle Write Cycle Write Cycle 

Cycles 
Req'd Addr Data Addr Data Addr Data Addr Data Addr Data Addr Data 

Read/Reset 1 XXXH FOH 

RearVReset 4 5555H AAH 2AAAH SSH SSSSH FOH RA RD 

Autoselecl 4 5SSSH AAH 2AMH SSH SSSSH 90H 

Fyle Program 4 S5SSH AAH 2AMH SSH 5S55H AOH PA Data 

Chip Erase 6 555SH AAH 2AMH SSH 5S55H 80H S555H AAH 2AAAH SSH 5S5SH 1OH 

Sector Erase 6 5S5SH AAH 2AMH SSH 5S5SH 80H 5555H AAH 2AAAH SSH SA 30H 

Sector Erase Suspend Erase can be suspended during sector erase with Addr (don-I rare), Data (BOH) 

Sector Erase Resume Erase can be resumed after suspend with Addr (don-t care), Data (30H) 

Note: AO is always LSB regardless of data width. 

FIGURE A1-2 
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A 

E 

G 

w 

SYMBOL 

tAVAX, tAVAV 

tELQV 

tAVQV 

tELQX 

IGLQX 

tEHQZ 

!GHQZ 

tAXQX 

Release? 
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SINGLE SUPPLY EEPROM READ CYCLE TIMING 

tAVAA, tAVAV 

- tAVQV 

tGLQV--e,,i 

tELQX -tEHQ 

DESCRIPTION 

ADDRESS VALID TO ADDRESS CHANGE (READ CYCLE TIME) 

E LOW TO OUTPUT VALID (CHIP ENABLE ACCESS TIME) 

ADDRESS VALID TO OUTPUT VALID (ADDRESS ACCESS TIME) !GLQV 

. E LOW TO ACTIVE OUTPUT 

"GLOW TO ACTIVE OUTPUT 

E HIGH TO HIGH-Z OUTPUT 

G HIGH TO HIGH-2 OUTPUT 

ADDRESS INVALID TO DATA our INVALID 

FIGURE A1-3 
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SINGLE SUPPLY EEPROM READ CYCLE TIMING 

A 
tWVAX. 

G 
GHWL 

Worl: 

D----< DATA INPUT VALID 

Q ._H_IG_H-_z ________________ _ XX><> 
tDVWH--illl<llll--t'WHDX 

SYMBOL (NOTE 1) DESCRIPTION 

tWLWL, tELEL W OR "E LOW TOW OR "E LOW CYCLE TIME (WRIITE CYCLE TIME) 

tAWIL, tAVEL ADDRESS VALID TOW OR "E LOW TIME (ADDRESS SETUP TIME) 

tWLAX, tELAX W OR "E LOW TO ADDRESS INVALID (ADDRESS HOLD TIME) 

tGHWL, tGHEL "G HIGH TO W"OR "E LOW TIME 

tWHGL, IEHGL "G HIGH HOLD TIME FROM W OR 'E HIGH 

tWLWH, IELEH W OR 'E LOW TOW OR 'E HIGH (WRITE PULSE DURATION) 

tGLWL, !GLEL "GLOW TOW OR 'E LOW (GLOW WRITE INHIBIT SETUP TIME) 

IDVWH, IDVEH DATA INPUT VALID TOW OR 'E HIGH (DATA SET-UP TIME) 

tWHDX, !EHDX WORE HIGH TO DATA INPUT INVALID (DATA HOLD TIME) 

FIGURE A1-4 
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IN 
PROGRESS 
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SINGLE SUPPLY EEPROM DATA BAR POLLING 
AND AUTOMATIC WRITE OPERATION STATUS 

AUTO PROGRAMMING · DQ? TOGGLE 0 0 0 
PROGRAMMING IN AUTO-ERASE 0 TOGGLE 0 0 1 
ERASING IN AUTO-ERASE 0 TOGGLE 0 1 1 

RFU 

EXCEEDED AUTO PROGRAMMING DQ7 TOGGLE 1 0 0 RFU 
TIME PROGRAMMING IN AUTO-ERASE 0 
LIMITS 

ERASING IN AUTO-ERASE 0 

FIGURE A1-5 

Definition of Automatic Algorithm 

Automated Write 

TOGGLE 1 

TOGGLE 1 

Data Command= 10h/ Byte Address and Data (1st/2nd bus cycle) 

0 1 

1 1 

Write the automated program set-up command (1 Oh) and program command (Byte ad
dress and program data). The device automatically times the program pulse width, pro
vides 'the program verify to guarantee adequate data retention, and counts the number of 
pulse$ required for complete programming. 

A data polling status bit ( output pin DQ7) and a toggle bit status ( output pin DQ6) provide 
feedback to the system as to the status of the programming operation. Either DO7 or DO6 
can be used. 

Data Polling- DQ7 

While the automated algorithms are in operation, an attempt to read the device (address= 
don't care) will produce the compliment of the intended valid program or erase data on 
DO7. Upon completion of the automated algorithm, an attempt to read the device will pro
duce the valid data expected from DQ7. 

The data polling feature is valid after the rising edge of the second W pulse of the two 
write pulse sequence. 

Toggle Bit- DQ6 

While the automated algorithms are in progress, successive attempts to read data (ad
dress= don't care) from the device will result in DO6 toggling between the logic levels "1" 
and "O". Once the automated operation is complete, DO6 will stop toggling and valid data 
will be read. 

The toggle bit is valid after the rising edge of the first W pulse of the two write pulse se
quence, unlike data polling which is valid after the rising edge of the second W pulse. This 
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feature allows the user to determine if the device is partially through the two write pulse 
sequence. 

Exceeded Timing Limits - DQ5 

DQ5 will indicate if the program or erase pulse counts have exceeded the specified limits. 
Under this condition, DQ5 will provide a logic "1 "output. 

Hardware Sequence Flash - OQ4 

If the device has exceeded the specified erase or program time and DQ5 is at logic level "1 ", 
then DQ4 will indicate which step in the algorithm the device exceeded limits. A logic level 
"O" in DQ4 indicates that the programming limits were exceeded. A logic level "1" indicates 
erase limits were exceeded. 

Sector Erase Timer- OQ3 

After the compietion of the initial sector erase command sequence, the sector erase time
out of 1 00µs will begin. If another sector erase command is written within the 1 00µs time
out window, the timer is reset. 

If Data Polling or the Toggle bit (DQ6) indicates that the device has been written with a valid 
erase command, DQ3 may be used to determine if the sector erase timer window is still 
open. If DQ3 is at logic level "1" the internally controlled erase cycle has begun. Any further 
attempts to write subsequent commands to the device will be ignored untilthe erase opera
tion is completed which is indicated by Data Polling or the Toggle bit. If DQ3 is at logic level 
"0", the device will accept additional sector erase 
commands. 

DQO-DQ2 are reserved for future use. 
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SINGLE SUPPLY EEPROM PAGE MODE WRITE CYCLE TIMING 

WorE 

A 

DQ I.AST BYTE 

BYTEO BYTE 1 BYTE2 BYTE n+1 BYTE n+2 

SYMBOL (NOTE 1) DESCRIPTION 

tWLWL(PW) WORE LOW TOW ORE LOW CYCLE TIME (PAGE WRIITE CYCLE TIME) 

tAVWL, tAVEL ADDRESS VALID TOW ORE LOW TIME (ADDRESS SETUP TIME) 

tWLAX, !ELAX WORE LOW TO ADDRESS INVALID (ADDRESS HOLD TIME) 

tGHWL, tGHEL "G HIGH TOW ORE LOW TIME 

tWHGL, tEHGL "G HIGH HOLD TIME FROM WORE HIGH 

tWLWH, tELEH WORE LOW TOW ORE HIGH (WRITE PULSE DURATION) 

tDVWH, tDVEH DATA INPUT VALID TOW ORE HIGH (DATA SET-UP TIME) 

tWHDX, tEHDX WORE HIGH TO DATA INPUT INVALID (DATA HOLD TIME) 

IWLWL, IELEL WORE LOW TOW ORE LOW (BYTE LOAD CYCLE TIME) 

FIGURE A1-6 
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SINGLE SUPPLY EEPROM OPTIONAL SOFTWARE DATA 
PROTECTION 

-SOFTWARE DATA PROTECTION IS A DIFFERENT METHOD OF PREVENTING INADVERTANT 
WRITE OPERATIONS IN A NONVOLATILE MEMORY COMPARED TO THE "HARDWAREU METHODS, 
SUCH AS: E, G, AND W LOGIC COMBINATIONS, VCC LEVEL DETECTORS, AND POWER UP TIMERS. 

-A SPECIFIC DATA AND ADDRESS SOFTWARE SEQUENCE MUST BE ISSUED TO ENABLE A SINGLE 
PAGE OR BYTE WRITE. 

-DATA INPUT FORMAT: D7/D6/D5/D4/D3/D2/D1/D0 

-ADDRESS FORMAT: A 14/A 13/A 12/A 11/A 1 0/A9/A8/A7/A6/A5/A4/A3/A2/A 1/A0 

STEP MODE A14-A0 DQ7-DQ0 

1 "ACCESS WRITE" 5555H AAH 

2 "ACCESS WRITE" 2AAAH 55H 

3 "ACCESS WRITE" 5555H A0H 

4 "PAGE WRITE" Address Data 

-ALL WRITES MUST CONFORM TO THE PAGE MODE TIMING REQUIREMENTS FOR THE PART. 

-SINCE THE PAGE ADDRESS IS CHANGED (A VIOLATION OF THE NORMAL PAGE MODE WRITE 
CYCLE), THE FIRSTTHREE"ACCESS"WRITES (STEPS 1-3) ARE USED ONLY FOR SOFTWARE AC
CESS, NO DATA IS ACTUALLY WRITTEN TO THE EEPROM. 

-THE FIRST TIME THIS SEQUENCE IS APPLIED TO THE PART A NON-VOLATILE BIT IS SET, WHICH 
RECONFIGURES THE PART FROM HARDWARE PROTECTED ONLY TO HARDWARE AND SOFT
WARE SEQUENCE PROTECTED. ONCE THIS BIT IS SET, THE SOFTWARE SEQUENCE MUST BE 
USED TO WRITE TO THE PART. 

-THE SOFTWARE PROTECTION CAN BE DISABLED AND THE PART RECONFIGURED TO HARD
WARE-ONLY PROTECTION, BY APPLYING THE SIX STEP SOFTWARE SEQUENCE BELOW: 

STEP MODE A14-A0 DQ?-DQ0 

1 "ACCESS" WRITE 5555H AAH 

2 "ACCESS" WRITE 2AAAH 55H 

3 "ACCESS" WRITE 5555H 80H 

4 "ACCESS" WRITE 5555H AAH 

5 "ACCESS" WRITE 2AAAH 55H 

6 "ACCESS" WRITE 5555H 20H 

FIGURE A1-7 
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SINGLE SUPPLY EEPROM SOFTWARE DATA PROTECTION TIMING 

G 

WorE 

tW 
tAVW 

A14-A 

DQ7-DQ0 

2AAA 5555 

Ab DATA 

NOIB 5: Software Data Protection Timings are referenced to W or E Inputs, whichever is last going LOW, and the W 
or '.g Inputs, whlchever is first going IDGH. 

SYMBOL (NOTE 5) DESCRIPTION 

tWLWL(BL), tELEL(BL) W OR E LOW TOW OR E LOW BYTE LOW CYCLE TIME 
.. 

tWLWH, tELEH WORE LOW TOW ORE HIGH (WRITE PULSE DURATION) 

tWHWL, tEHEL W OR E HIGH TOW OR E LOW TIME (WRITE HIGH RECOVERY) 

tAVWL tAVEL ADDRESS VALID TOW ORE LOW TIME (ADDRESS SET-UP TIME) 

tWLAX, ELAX W OR E LOW TO ADDRESS INVALID TIME (ADDRESS HOLD TIME) 

tDVWH, tDVEH DATA INPUT VALID TOW ORE HIGH (DATA SET-UP TIME) 

tWHDX. tEHDX W OR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME) 

!FIGURE A1-8 
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SINGLE SUPPLY EE PROM OPTIONAL HARDWARE MASS ERASE (ALL 
1'S) FEATURE 

- IF A HARDWARE MASS ERASE MODE IS IMPLEMENTED ON THE 2S6K EEPROM, THE FOLLOWING 
CONVENTIONS MUST BE FOLLOWED: 

- E = LOW LOGIC LEVEL 

- W = LOW LOGIC LEVEL 

- ~=SUPER VOLTAGE (WAVEFORM, LEVEL AND TIMING TO BE DETERMINED BY THE MANUFAC-
TURER). 

- DQ0 - DQ7 = ALL HIGH LOGIC LEVEL (FFH) 

-AO-A 14 = DON'T CARE (EITHER HIGH OR LOW LOGIC LEVELS} 

FIGURE A1-9 

SINGLE SUPPLY BIT EEPROM OPTIONAL SOFTWARE MASS ERASE 
(ALL 1 'S) FEATURE 

IF A SOFTWARE MASS ERASE FEATURE IS IMPLEMENTED IN THE SINGLE SUPPLY 
EEPROM, IT MUST OPERATE BY APPLYING THE FOLLOWING SIX DATA/ADDRESS 
SEQUENCE TO THE PART. 

STEP MODE A14-A0 DQ7-DQ0 

1 "ACCESS" WRITE SSSSH AAH 

2 "ACCESS"WRITE 2AAAH SSH 

3 "ACCESS" WRITE SSSSH 80H 

4 "ACCESS" WRITE SSSSH AAH 

s "ACCESS" WRITE 2AAAH SSH 

6 "ACCESS" WRITE SSSSH 10H 

-ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLE TIMING SPECI
FIED FOR THE PART, 

-NO DATA IS ACTUALLY WRITTEN TO THE EEPROM DURING THE "ACCESS" WRITES. ONCE THE 6 
STEP SEQUENCE IS COMPLETED, THE PART AUTOMATICALLY COMPLETES A MASS ERASE 
CYCLE INTERNALLY. 

FIGURE A1-10 
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3.5.3.2 - DUAL POWER SUPPLY EEPROM COMAND SET 
The following command set is applicable to dual power supply EEPROMs of any capacity. 

Release 3 

COMAND 
CODES 

1st 2nd OPERATION DESCRIPTION 
CYCLE CYCLE 

00 RESERVED 

10 Automated Write 

20 20 Automated Block Erase 

20 DO Automated Block Erase 

30 30 Automated Chip Erase 

40 Algorithmic Write 

50 Reserved 

60 60 Algorithmic Block Erase 

70 Reserved 

80 Reserved 

90 Read ID 

AO Algorithmic Erase Verify 

BO Reserved 

co Algorithmic Write Verify 

DO Reserved 

E0 Reserved 

F0 

NOTE: All operands are in HEX. 
This Standard provides an optional command set for use with the dual supply 
voltage EEPROM devices. This command set comprehends algorithmic com
mands and adds a set of automatic codes. A device may respond to either or 
both operating modes. 

The Standard is applicable to devices with all data interface widths .. 
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3.5.3.3 - SINGLE POWER SUPPLY EEPROM COMMAND CODES 

The following tables define the three cycle and 6 cycle comand codes for SINGLE 
SUPPLY EEPROMs with capacities greater than 256 Kb. 

Three cycle Command Codes 

Command 1st Cycle 2nd Cycle 3rd Cycle 

Address Data Address Data Address Data 

SOP Write Disable 5555 AA 2AAA 55 5555 AO 

Product Identification Entry 5555 AA 2AAA 55 5555 90 

ReseVProduct Identification Exit 5555 AA 2AAA 55 5555 FO 

Note: All operands are in HEX. 

Six Cycle Command Codes 

1st Cycle 2nd Cycle 3rd Cycle 4th Cycle 5th Cycle 6th Cycle 

Command Addr Data Addr Data Addr Data Addr Data Addr Data Addr Data 

SOP Write Disable 5555 AA 2AAA 55 5555 80 5555 AA 2AAA 55 5555 20 

Chip Clear (Erase) 5555 AA 2AAA 55 5555 80 5555 AA 2AAA 55 5555 10 

Note: All operands are in HEX 

All timings are per the EEPROM Software Data Protect Timing shown in Fig. A 1-7 

The address space required is encompassed by AO-A 14; other address lines, e.g., A 15, A 16, can 
be at any level between VSS minimum and VCC maximum. The data space required is 
encompassed by DQO-D07; other 1/0 lines, DQB, D09, can be at any level between VSS 
minimum and VCC maximum. 
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This standard is applicable to devices with a capacity greater than 256 Kb, with both 
single and dual power supplies. 

-The Toggle Bit feature is used to determine if a Write Cycle ( either Erase, Program, or 
both) is in progress in the EEPROM or if the part is available for reading or another write 
cycle. 

-Whenever the part is read during a nonvolatile write cycle, the data on DQ6 will toggle, 
i.e., alternate between high and low, on alternate read cycles. Any address can be used 
when reading to get the Toggle Bit output. Typically, the first toggle out is high (logic "1"). 

-When the nonvolatile write cycle automatically times out, normal valid data is read at the 
outputs for any provided address. 

-A software routine uses this feature to determine when the nonvolatile write cycle is com
plete. 

-The normal read cycle timing specified for the part must be used for Toggle Bit read 
cycles. 

-An additional parameter, tWHGL (tEHGL), must also be specified for the toggle bit cycle. 
tWHGL (tEHWL) is the minimum time the system must wait from the last rising edge of W 
(WE) or 1= until the Toggle Bit read cycle is initiated by the falling edge of G (OE). 
-The actual completion of the nonvolatile write cycle is asynchronous with the system; 
therefore, a Toggle Bit read may be simultaneous with the completion of the write cycle. 
l_f this occurs, the system will possibly get an erroneous result, i.e., valid data may appear 
to conflict with DQ6. In order to prevent spurious rejections, if an erroneous result occurs, 
the software routine should include a loop to read the accessed location an additional two 
(2) times. If both reads are valid, then the device has completed the write cycle, otherwise 
the reject is valid. 
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3.6 Nonvolatile Random Access Memory {NVRAM) 
The following NVRAM standards were developed by JC-42.3 Committee and have been 
implemented using MOS technology. 
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3.6.1 NVRAM, Nibble Wide 

3.6.1.1 .2SK & 1 K BY 4 NVRAM IN DIP 
CAPACITY--256, 1KWORDS OF 4 BITS 
PACKAGE--18, 20 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT--Fig. 3.6-1 

3.6.2 NVRAM, Byte Wide 

3.6.2.1 .SK, 1 K BY 8 NVRAM IN DIP 
CAPACITY--.5K & 1KWORDS OF 8 BITS 
PACKAGE--24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT--Fig. 3.6-2 

3.6.2.2 .SK & 1 K BY 8 NVRAM IN RCC 
CAPACITY--.5K, 1 K WORDS OF 8 BITS 
PACKAGE--32 PAD (PIN) RCC 
PIN ASSIGNMENT--Fig. 3.6-3 
These devices are CC equivalents of 24 pin DIP devices 

3.6.2.3 .SK TO 16K BY 8 NVRAM FAMILY IN DIP 
CAPACITY--.5K, 1 K, 2K, 4K, SK, 16K WORDS OF 8 BITS 
PACKAGE--28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT--Fig. 3.6-4 

3.6.2.4 .SK TO 16K BY 8 NVRAM FAMILY IN RCC 
CAPACITY--.5K, 1 K, 2K, 4K, SK, 16K WORDS OF 8 BITS 
PACKAGE--32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT--Fig. 3.6-5 

3.6.2.5 32K TO 256K BY 8 NVRAM FAMILY IN SOJ, 
CAPACITY--32K, 128K, 256K WORDS OF 8 BITS, 
PACKAGE--28 OR 32 PIN SOJ, 0.4" WIDE OR NOT DEFINED 
PIN ASSIGNMENT--Fig. 3.6-6 

3.6.2.6 32K TO 256K BY 8 NVRAM FAMILY IN DIP, 
CAPACITY--32K, 64K, 128K, 256KWORDS OF 8 BITS, 
PACKAGE--32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT--Fig. 3.6-7 

3.6.2.7 16K TO 128K BY 9 NVRAM FAMILY IN DIP, 
CAPACITY--16K, 32K, 64K, 128KWORDS OF 9 BITS, 
PACKAGE--32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT--Fig. 3.6-8 
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1K X 8 NVRAM 

. 512 X 8 NVRAM 

4K X 8 EEPROM 
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FUNCTION TABLE 

~ - - -
D Sor E w G 

READ L H L 

WRITE L L H 

STORE L L H 

RECALL L H L 

16K X 8 NVRAM 

BKX 8 NVRAM 

4KX 8 NVRAM 

2KX8 NVRAM 

1KX8 NVRAM. 

,5KX8 NVRAM 

2 

3 26 

4 25 

5 
28 PIN DIP 24 

6 0.6" 23 

7 22 

a 21 

9 

10 19 

11 18 

12 17 

13 16 

14 TOP VIEW 
15 

# = s or E 

-NE 

H 

H 

L 

L 

.5K TO 16K BY 8 NVRAM FAMILY IN DIP 
FIGURE 3.6-4 
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16K X 8 NVRAM 

SK X 8 NVRAM 

4KX8 NVRAM 

2K X 8 NVRAM 

1K X 8 NVRAM 

512 X 8 NVRAM 

Release1 

A7 

AS 

A5 6 

A4 7 

A3 8 

A2 9 

A1 10 

AD 11 

NC 12 

NC NE # vcc 

3 2 1 32 

32 PIN 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

15 16 17 18 

DQ2 vss 

w 
31 

19 

JEDEC Standard No. 21-C 
Page3.6-9 

NOTE 

# = NU ON PLASTIC CC 
NC ON CERAMIC CC 

.SK TO 16K BY 8 NVRAM FAMILY IN RCC 
FIGURE 3.6-5 

XILINX EXHIBIT 1006 
Page 203



JEDEC Standard No. 21-C 
Page3.6-10 

NE 1 NE 1 NE 1 

A 2 A 2 NC 2 

A 3 A 3 A 3 

A 4 A 4 A 4 

A 5 A 5 A 5 

A 6 A 6 A 6 
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FUNCTION TABLE 

S orE w 
L H 
L L 
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L H 

-G NE 
L H 
H H 
H L 
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DQO --
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FUNCTION TABLE 

~ M S orE w o 
READ L H L 
WRITE L L H 
STORE L L H 
RECALL L H L 
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3.7 Static Random Access Memory {SRAM) 

JEDEC Standard No. 21-C 
Page3.7-1 

The following SRAM standards were developed by Committees 42.1 and 42.3. The devices described 
are compatible with one of several logic circuit families as defined. The device standards require that 
the memory devices must operate with signal levels and power supply voltages that are consistent with 
those used in the logic family(s) specified. The nominal power supply voltages for the three families in 
use are as follows: 

TTL, VCC = 5.0 V 
1 OK ECL, VEE = 5.2 V 
1 OOK ECL, VEE = 4.5 V 

The standards described on this page are applicable to multiple device configurations as noted in the 
individual standards. 

3.7.1 - JTAG Extension to Revolutionary Pinout SRAM Devices 
This standard establishes a convention to provide uniform guidance when it is desired to add the 
IEEE 1149.1 Boundary Scan feature (JTAG)to a device with apinoutthatfollows the JED EC SRAM 
Revolutionary pinout (RPO, devices with redundant centered power pins). The convention shown if 
Fig. 3.7-1 shows the convention for this addition. This convention applies to all existing and future 
RPO SRAM devices in DIP, SOJ, TSOP2, and any other two-sided packages that might be used in 
the future. 
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Add IEEE 1149.1 Boundary-Scan (JTAG), as an option, to any existing or future two-sided JED EC 
Revolutionary SRAM pinouts by increasing package pin count by 4 as shown. Scan all of the origi
nal signal pins clockwise starting from TOI. 
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#-These pins are JTAG specific pins defined in IEEE Std. 1149.1 

FIGURE 3.7-1 

JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM 
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3.7.1 Bit Wide TTL SRAM 
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All of the following standards are for devices which operate with TTL interface levels and power voltages. 
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3.7.1.1 - .25K & 1K BY 1 TTL SRAM IN DIP 
CAPACITY-.25K & 1 K WORDS OF 1 BIT 

JEDEC Standard No. 21-C 
Page 3.7.1-3 

PACKAGE-16 PIN DIP, 0.3"WIDE 
PIN ASSIGNMENT-Fig. 3.7.1-1 
This standard w1=1s developed by Committee 42. 1 . 

3.7.1.2 - .25K & 1 K BY 1 TTL SRAM IN sec 
CAPACITY-.25K & 1 K WORDS OF 1 BIT 
PACKAGE-20 PIN (PAD) sec, 0.350" X 0.350" 
PIN ASSIGNMENT-Fig. 3.7.1-2 
This standard was developed Committee 42.1. 

3.7.1.3-4K TO 2M BY 1 TTL SRAM FAMILY IN DIP 
CAPACITY-4-K, 16K, 64K, 256K, 1 M, 2M WORDS OF 1 BIT 
PACKAGE-18, 20, 22, 24, or 28 PIN DIP, 0.3", or 0.4" wide or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.1-3 

3.7.1.4-16K BY 1 TTL SRAM IN RCC 
CAPACITY-16K WORDS OF 1 BIT 
PACKAGE-20 PAD (PIN) RCC, 0.290" x 0.425" 
PIN ASSIGNMENT-Fig. 3.7.1-4 

3.7.1.5-64K BY 1 TTL SRAM IN RCC 
CAPACITY-64K WORDS OF 1 BIT 
PACKAGE-22 PAD (PIN) RCC, 0.290" X 0.490" 
PIN ASSIGNMENT-Fig. 3.7.1-5 

3.7.1.6-16K TO 2M BY 1 TTL SAAM IN SOJ 
CAPACITY-16K, 64K, 256K, 1M, 2M WORDS OF 1 BIT 
PACKAGE-24 or 28 PIN SOJ, 0.3" or 0.4" wide or UNDEFINED 

I Release 5 adds approval for the 256K X 1 part to be supplied in a 0.3" SOJ or TSOP-2 
PIN ASSIGNMENT-Fig. 3.7.1-6 

3.7.1.7 - 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2 
CAPACITY-256K, 1M, 4M, AND 16M WORDS OF 1 BIT 
LOGIC FEATURES-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 

-SEPARATE DATA INPUT & OUTPUT PINS 
-4-M DENSITY PART APPROVED AS SYNCHRONOUS SRAM 

PACKAGE-28 or 32 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE wfth PP::::0.05" 
-28 Or 32 PIN DIP, 0.3", 0.4" with PP::::0.1", or 0.6" with PP::::0.07'. 

SPECIAL FEATURES-MILTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.1-7 

3.7.1.8-256K BY 1 TTL SAAM IN RCC 
CAPACITY-256K WORDS OF 1 BIT 
PACKAGE-28 PAD (PIN) RCC, 0.350" X 0.550" 
PIN ASSIGNMENT-Fig. 3.7.1-8 

3.7.1.9-4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 IN DIP, SOJ, AND TSOP-2 
CAPACITY-4-M, 16M WORDS OF 1 BITOR 1M, 4M WORDS OF 4 BITS 

Release 5 

LOGIC FEATURES-THE DATA INTERFACE CONFIGURATION MAY BE SET TO X1 OR 
X4 UNDER CONTROL OF THE SIGNAL LEVEL TO A CONFIGURATION INPUT 
PACKAGE-4-M DENSITY, 32 PIN DIP, 0.6" with PP=0.07"; 32 PIN SOJ and TSOP-2, 0.4" 

-16M DENSITY; 36 PIN SOJ AND TSOP-2, 0.5" 
PIN ASSIGNMENT-Fig. 3.7.1-9 
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1K X 1 TTL RAM 

256 X 1 TTL RAM 

16 X 4 TTL RAM, INVERTING 
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FIGURE 3.7.1-1 
.25K & 1 K BY 1 TTL SRAM IN DIP 
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1K X 1 TTL RAM 

256 X 1 TTL RAM 
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16 X 4 TTL RAM, INVERTING 
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AS 
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10 
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28 PIN 
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------------ --------

A 1 24 PIN 

--------- --------
A 2 A 1 22 PIN 

--------
A 3 A 2 A 1 20 PIN 

--------
A 4 A 3 A 2 A 1 18 PIN 

A 5 A 4 A 3 A 2 

A 6 A s A 4 A 3 

A 7 A 6 A 5 A 4 PIN 

DIP 
A 8 A 7 A 6 A 5 

A 7 A 6 

Q 8 Q 7 

TOP VIEW 

256K X 1 IN 24 PIN, 0.300" 

1M X 1 IN 28 PIN, TBD 

2M X 1 IN 28 PIN, TBD 

FIGURE 3.7.1-3 
4K TO 2M BY 1 TTL SRAM FAMILY IN DIP 
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FIGURE 3.7.1-4 
16K BY 1 TTl SRAM IN RCC 
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64K X 4 DRAM 

16K X 4 SRAM 

64K X 1 SRAM 

DQ A A 3 20 

w A A 4 19 

RE A A 5 22 TERMINAL 18 
cc 

NC A A 6 0.290" X 0.490" 17 

NC A A 7 16 

AS A A 8 15 
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TOP VIEW 

FIGURE 3.7.1-5 
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A 1 A 1 --
A 2 A 2 --
A 3 A 3 A 1 A -- -- --
A 4 A 4 A 2 A -- ---
A 5 A 5 A 3 A -- --
A 6 A 6 A 4 A -- -- --

NC 7 NC 7 A 5 A 
-- --

A 8 A 8 A 6 A -- -- --
A 9 A 9 A 7 NC --
A 0 A 8 A 

-- --
A 11 A 11 A 9 A 

Q 12 Q 12 Q 0 Q ---
w 13 w 13 w 11 w -- --

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

28 PIN 

-----------------
--------

A 1 24 PIN --
A 2 ---
A 3 22 A 22 A 

A 4 24/28 21 A 21 A --
A 5 PIN 20 A 20 A --

NC 6 SOJ 19 NC 19 NC 19 A ---
NC 7 18 NC 18 A --
A 8 17 A 17 A 17 A 19 A 19 A -- - - --
A 9 16 A 16 A 16 A 18 A 18 A --
Q 10 15 A 15 A 15 A 17 A 17 A 

w 11 14 D 14 D 14 D 16 D 16 D 

TOP VIEW 

256K X 1 SRAM, 0.3" 

* 1 M X 1 SRAM, 0.3" & 0.4" 

2M X 1 SRAM, 0.4" 

* The 1 M X 1 part is also approved for use in a 0.3" TSOP-2 package 

FIGURE 3.7.1-6 
16K TO 2M BY 1 TTL SRAM IN SOJ 
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16M X 1 SRAM WITH G 

16M X 1 SRAM W/O G 

4M X 1 SRAM or SSRAM 

1M X 1 SRAM WITHG 

NC 1 

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 A 1 A 1 28 A 28 A 

A 4 A 3 A 3 A 3 A 2 A 2 'O A 'l:l A 

A 5 A 4 A 4 A 4 A 3 A 3 26 A 26 A 
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36 A 

32 A 3 As2AssA 

31 A 31 A 31 A 34 A 

30 A 30 A 30 A 33 A 

29 A 29 A 29 A 32 A 

28 A 28 A 28 A 31 A 

A 'O A 30 A 

26 G 26 G 26 A 29 G 

25 "VSS 25 ·vss 25 "VSS 28 "VSS 

23 Q 23 Q 23 Q 26 Q 

22 A 22 #A, 22 
CK 

A 25 A 

21 A 21 A 21 A 24 A 

20 A 20 A 20 A 23 A 

19 A 19 A 19 A 22 A 

18 A 18 A 18 A 21 A 

A 20 A 

19 NC 

--------------
* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

# NOTE: For the 4M X 1 devices, the pin assignments for pins 17 & 22 
· are different for the SRAM and SSRAM as follows. 
For SRAM, P17 = NC, P22 = A 
For SSRAM, P17 = A, P22 = CK 

FIGURE 3.7.1-7 

256K TO 16M BY 1 TTL SRAM AND SSRAM FAMILY IN DIP, TSOP2, AND SOJ 
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4M X 4 CONFIGURATION 

16M X 1 CONFIGURATION 

1 M X 4 CONFIGURATION 
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16 A 16 A 15 A 15 TOP VIEW 

17 A 17 A 16 A 16 32PIN 

18 NC 18 
36PIN --------

FIGURE 3.7.1-9 

32 A 32 

31 A 31 

30 A 30 

29 A 29 

28 A 28 

27 A 27 

26 G 26 

25 vss 25 

24 vcc 24 

23 Q 23 

22 A 22 

21 A 21 

20 A 20 

19 A 19 

18 A 18 

17 8 17 

JEDEC Standard No. 21-C 
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36 A 36 A 

A 35 A 35 A 

A 34 A 34 A 

A 33 A 33 A 

A 32 A 32 A 

A 31 A 31 A 

G 30 A 30 G 

DQ 29 G 29 DQ 

vss 28 VSS 28 vss 
- - -

vcc 27 VCC 27 vcc 

DQ 26 Q 26 DQ 

A 24 A 24 A 

A 24 A 24 A 

A 23 A 23 A 

A 22 A 22 A 

A 21 A 21 A 

8 20 A 20 A 

19 8 19 8 

4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SQj 
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3. 7.2 Bit Wide ECL SAAM 

JEDEC Standard No. 21-C 
Page 3.7.2-1 

All of the following standards are for devices which operate with ECL interface levels and power voltages; 

Release 1 
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JEDEC Standard No. 21-C 
Page 3.7.2-2 

Release 1 
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3.7.2.1 - 1 K TO 256K BY 1 ECL SRAM FAMILY IN DIP 

CAPACITY-1 K, 4K, 16K, 64K & 256K WORDS OF 1 BIT 
ELECTRICAL INTERFACE-1 OK or 1 DOK EGL 
FAMILY-1 K, 4K, 16K, & 256K = 10K & 100K EGL 

-64K = 1 OK EGL 
PACKAGE-16, 18, 20 OR 22 DIP, 0.4" WIDE 
PIN ASSIGNMENT-Fig. 3.7.2-1 

.JEDEC Standard No. 21-C 
Page 3.7.2-3 

I 3.7.2.2- 256K TO 16M BY 1 ECL SRAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2 

I 

CAPACITY-256K, 1M, 4M, AND 16M WORDS OF 1 BIT 
ELECTRICAL INTERFACE-1 OK or 1 DOK EGL 
LOGIC FEATURES-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 

-SEPARATE DATA INPUT & OUTPUT PINS 
-4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM 

CAPACITY-256K, 1M, 4M, AND 16M WORDS OF 1 BIT 
PACKAGE-28 or 32 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-MILTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.2-2 

3.7.2.3 - 64K AND 256K BY 1 ECL SRAM IN FLATPACK 

CAPACITY-64K, & 256K WORDS OF 1 BIT 
ELECTRICAL INTERFACE-10K or 100K EGL 
PACKAGE-22, OR 24 PIN FP, 0.535" WIDE, 0.030 LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.7.2-3 

I 3.7.2.4 - 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 

I 

Release4 

CAPACITY-256K, 1 M, 4M, & 16M WORDS OF 1 BIT 
ELECTRICAL INTERFACE-10Kor 100K EGL 
PACKAGE-28, 32, or 36 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" wide, PP=0.05" 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07''. 
SPECIAL FEATURES-MILTIPLE CENTERED POWER PINS 

-DIFFERENTIAL CLOCKS 
PIN ASSIGNMENT-Fig. 3.7.2-4 
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Q 1 

AO 2 - -
A1 3 
- -

A2 4 

A3 5 

A4 6 
- -

A5 7 

A6 8 

A7 9 

A8 10 

AS 11 

VEE 11 

Release 1 

Q 1 Q 1 Q 1 Q 1 - - -
AO 2 AO 2 AO 2 AO 2 -
A1 3 A1 3 A1 3 A1 3 -
A2 4 A2 4 A2 4 A2 4 - - -
A3 5 A3 5 A3 5 A3 5 
- - -

A4 6 A4· 6 A4 6 A4 6 -
A5 7 A5 7 A5 7 A5 7 - - -
A6· 8 A6 8 A6 8 VEE 8 

A7 9 A7 9 VEE 9 

AS 10 VEE 10 

VEE 11 

256K X 1 ECL RAM 

64K X 1 ECL RAM 

16K X 1 ECL RAM 

4K X 1 ECL RAM 

14 

13 

PIN 12 A9 

DIP 11 AB 

10 A7 

16 PIN 9 A6 --------
18 PIN --------
20 PIN --------
22 PIN --------
24 PIN 

JEIDEC Standard No. 21-C 
Page 3.7.2-5 

23 D 

20 s 22 s 
19 w 21 w 

14 A11 16 A13 18 A15 20 A17 - - - - -
13 A10 15 A12 17 A14 19 A16 - - -
12 AS 14 A11 16 A13 18 A15 

11 AS 13 A10 15 A12 17 A14 

10 A7 12 AS 14 A11 16 A13 

11 AS 13 A10 1 A12 

12 AS 14 A11 

13 A10 ------------------ ------------------

!FIGURE 3.7.2-1 
1 K TO 256K BY 1 ECL SRAM IFAMIL Y IN DIP 

XILINX EXHIBIT 1006 
Page 224



JEDEC Standard No. 21-C 
Page 3.7.2-6 

16MX 1 

NC 1 

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 

A 4 A 3 A 3 A 3 

A 5 A 4 A 4 A 4 

A 6 A 5 A 5 A 5 

A 7 A 6 A 6 A 6 

1: 8 'E 7 'E 7 'E 7 

A 1 

A 2 

A 3 

A 4 

A 5 

'E 6 

16M X 1 SRAM WITH G 

16M X 1 SRAM W/OG 

4M X 1 SRAM or SSRAM 

1M X 1 SRAMWITHG 

1M X 1 SRAM W/OG 

256KX1 SRAM 

--~--
36 

32 A 32 A 32 A 35 

A 1 28 A 28 A 31 A 31 A 31 A 34 

A 2 Zl A 27 A 30 A 30 A 30 A 33 

A 3 26 A 26 A 29 A 29 A 29 A 32 

A 4 25 A 25 A 28 A 28 A 28 A 31 

A 5 24 A 24 A A Zl A 30 

'E 6 23 G 23 A 26 A 29 

20 a 20 Q 23 Q 23 a 23 a 26 

19 A 19 A 22 A 22 #A, 
CK 

22 A 25 

18 A 18 A 21 A 21 A 21 A 24 

17 A 17 A 20 A 20 A 20 A 23 

16 A 16 A 19 A 19 A 19 A 22 

15 NC 15 A 18 A 18 A 18 A 21 

A 20 

19 

--------------
* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

# NOTE: For the 4M X 1 devices, the pin assignments for pins 17 & 22 
are different for the SRAM and SSRAM as follows. 
For SRAM, P17 = NC, P22 = A 
For SSRAM, P17 = A, P22 = CK 

FIGURE 3.7.2-2 

A 

A 

A 

A 

A 

A 

A 

G 

a 

A 

A 

A 

A 

A 

A 

NC 

256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY IN DIP, TSOP2, & SOJ 
Release4 
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64K X 4 ECL RAM 

256K X 1 Eel RAM 

64K X 1 ECL RAM 

DO 1 A 1 A 1 0 

D1 2 A 2 A 2 

D2 3 w 3 w 3 

D3 4 s 4 s 4 22/24/28 PIN 

ao 5 D 5 D 5 
FLATPACK 

01 6 vcc 6 vcc 6 

vcc 7 Q 7 0 7 
0.535" WIDTH 

Q2 8 A 8 A 8 0.030" PITCH 

03 9 A 9 

A 10 A 10 TOP VIEW 

A 11 A 11 A 11 ________ 22 PIN ________ 
--

A 12 A 12 24PIN 
--------------------

A 13 

A 14 28 PIN 
-------------------------------------

FIGURE 3.7.2-3 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 -

. JEDEC Standard No. 21-C 
Page 3.7.2-7 

A 24 A 28 s 

A 23 A 27 w 
A 22 A 26 A 

A 21 A 25 A 

A 20 A 24 A 

VEE 19 A 23 A 

A 18 VEE 22 A 

A 17 A 21 VEE 

A 16 A 20 A 

A 15 A 19 A 

A 14 A 18 A 

13 A 17 A 

16 A 

64K AND 256K BY 1 ECL RAM IN FP 

Release2 
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JEDEC Standard No. 21-C 
Page 3. 7 .2-8 

Device 

16MX 1 

NC 1 

A 2 A 1 NC 1 

A3A2A2A1 

A4A3A3A2 

A5A4A4A3 

A6A5A5A4 

A7A6A6A5 

16MX1 SSRAM 

4MX1 SSRAM 

1MX1 SSRAM 

256K X 1 SSRAM 

32PIN 

28PIN 

8/32/36 
PIN 
DIP 
& 

SOJ 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.2-4 
256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, & TSOP2 

Release 4 
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3.7.3 Nibble Wide TTL SRAM 

JEDEC Standard No. 21-C 
Page 3.7.3-1 

All of the following standards are for devices which operate with TTL interface levels and power voltages. 

Release 1 
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JEDEC Standard No. 21-C 
Page 3.7.3-2 

Release 1 
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"C\'.J 

\ ' \ 

JEDEC Standard No. 21-C 
Page 3.7.3-3 

3.7.3.1 16 BY 4, INVERTING AND NON INVERTING TTL SRAM IN DIP & sec 
CAPACITY--16 WORDS OF 4 BITS 
LOGIC FEATURES--This part is available in DATA non inverting and inverting versions 

There are two package versions of this part one in DIP and the other in sec 
PACKAGE--16 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT--Fig. 3.7.3-1 
PACKAGE--20 PAD (PIN) sec, 0.350" BY 0.350" 
PIN ASSIGNMENT--Fig. 3.7.3-2 

This standard was developed by Committee 42.1. 

3.7.3.2 .25K BY 4 TTL SRAM IN DIP & RCC 
CAPACITY--.25K WORDS OF 4 BITS 
FAMILY-TTL 

There are two versions of this part one in DIP and the other in RCC 

PACKAGE--22 PIN DIP, 0.400" WIDE 
PIN ASSIGNMENT--Fig. 3.7.3-3 
PACKAGE--28 PAD (PIN) RCC, 0.350" BY 0.550" 
PIN ASSIGNMENT--Fig. 3.7.3-4 

This standard was developed by Committee 42.1. 

3.7.3.3 256 BY 4 TTL SRAM WITH GIN sec 
256 WORDS OF 4 BITS 
LOGIC FEATURES--SEPARATE DATA INPUT & OUTPUT PINS 
PACKAGE--24 PAD (PIN) sec, 0.4" X 0.4" 
PIN ASSIGNMENT--Fig. 3.7.3-5 

This standard was oeveloped by Committee 42.1. 

3. 7.3.4 4K TO 64K.BY 4 TTL SRAM WITHOUT G FAMILY IN DIP 
4K, 16K, 64K WORDS OF 4 BITS 
PACKAGE--20,22, or 24 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT--Fig. 3.7.3-6 

3.7.3.5 4K BY 4 TTL SRAM IN RCC 
CAPACITY--4K WORDS OF 4 BITS 
PACKAGE--20 PAD (PIN) RCC, 0.290" BY 0.425" 
PIN ASSIGNMENT--Fig. 3.7.3-7 

3.7.3.6 4K TO 1 M BY 4 TTL SRAM WITH G FAMILY IN DIP 
4K, 16K, 64K, 256K, & 1 M WORDS OF 4 BITS 
LOGIC FEATURES--Output Enable, G 
PACKAGE--22, 24 PIN DIP, 0.3" WIDE 

--28 PIN DIP, 0.4" WIDE 
--32 PIN DIP, UNDEFINED 

PIN ASSIGNMENT--Fig. 3.7.3-8 

3.7.3.7 16KTO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN RCC 
16K, 64K, 256K WORDS OF 4 BITS 
LOGIC FEATURES--Optional Output Enable 
PACKAGE--28 PAD (PIN) RCC, 0.350" X 0.550" 
PIN ASSIGNMENT--Fig. 3.7.3-9 

3.7.3.8 16K BY 4 TTL SRAM IN RCC 

Release 1 

CAPACITY--16K WORDS OF 4 BITS 
PACKAGE--22 PAD (PIN) RCC, 0.290" X 0.490" 
PIN ASSIGNMENT--Fig. 3.7.3-10 
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JEDEC Standard No. 21-C 
Page 3.7.3-4 

3.7.3.9 - 4K TO 1 M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN SOJ 
4K, 16K, 64K, 256K, & 1 M WORDS OF 4 BITS 
LOGIC FEATURES-Optional Output Enable for some densities 

-COMMON DATA INPUT & OUTPUT PINS 
PACKAGE-24 or 28 PIN SOJ, 0.3" WIDE 

-28 PIN SOJ, 0.3" or 0.4" WIDE 
-32 PIN SOJ, UNDEFINED 

I Release 5 adds approval for the 64 X 4 part to be supplied in a 0.3" SOJ or TSOP-2 
PIN ASSIGNMENT-Fig. 3.7.3-11 

3.7.3.10 - 64K TO 4M BY 4 TTL SRAM IN DIP, SOJ, AND TSOP-2 
CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-COMMON DATA INPUT & OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
PACKAGE-28, 32, or 36 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5' WIDE with PP=0.0S' 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.3-12 

3.7.3.11 - 64K TO 4M BY 4 TTL SRAM WITH SEPARATE DATA VO IN DIP, SOJ, AND TSOP-2 
CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
PACKAGE-32 or 36 or 40 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 Or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
CAPACITY-32K, 64K, 128K, 256K WORDS OF 8 BITS 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.3-13 

3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) IN DIP, SOJ, AND TSOP-2 
CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OUTPUT ENABLE FOR ALL DENSITIES 
PACKAGE-32, 36, or 40 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.3-14 

3.7.3.13-4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ 
CAPACITY--4K, 16K WORDS OF 4 BIT 
LOGIC FEATURES-OPTIONAL ASHYNCHRONOUS CLEAR INPUT 
PACKAGE--4K X 4, 22 PIN DIP AND SOJ, 0.3" 

-16K X 4, 24 PIN DIP AND SOJ, 0.3" 
PIN ASSIGNMENT-Fig. 3.7.3-15 

3.7.3.14- 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 IN DIP AND SOJ 
SEE PAR. 3.7.1.9 AND FIG. 3.7.1-9 FOR DETAILS OF THIS STANDARD 

Releases 
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1K X 1 TTL RAM 

256 X 1 TTL RAM 

16 X 4 TTL RAM, INVERTING 

s A1 AO AO 1 16 

AO AO s s 2 15 

A1 s-i w w 3 
16 PIN 

14 

A2 S2 DO DO 4 
DIP 

13 

A3 S3 QO QO 5 
0.3" 

12 

A4 Q D1 D1 6 11 

Q A4 Q1 Q1 7 10 

GND 8 TOP VIEW 9 

# NC ORF 

FIGURE 3.7.3-1 

A1 

A2 

A3 

D3 

Q3 

D2 

Q2 

JEDEC Standard No. 21-C 
Page 3. 7.3-5 

A1 A2 D 

A2 A3 w 

A3 D A9 

D3 w AS 

Q3 A7 A7 

D2 A6 A6 

Q2 AS AS 

16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN DIP 
Release 1 
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JEDEC Standard No. 21-C 
Page 3.7.3-6 

1K X 1 TTL RAM 

256 X 1 TTL RAM 

16 X 4 TTL RAM, NON-INVERTING 

16 X 4 TTL RAM, INVERTING 

A1 

A2 

A3 

A4 

AO S 

20 PAD CC 

.350" X .350" 

TOP VIEW 

AS 

AS 

FIGURE 3. 7.3-2 

D A9 

AS 

16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN sec 
Release 1 
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256 X 4 TTL RAM 

A3 22 

A2 2 21 

A1 3 ·20 

AO 4 19 

A5 5 22 PIN 18 

A6 6 DIP 17 

A7 7 0.4" 16 

GND 8 15 

DO 9 14 

QO 10 13 

D1 11 12 TOP VIEW 

FIGURE 3.7.3""3 
256 BY 4 TTL SRAM IN DIP 

Release 1 

A4 

w 

S1 

G 

S2 

Q3 

D3 

Q2 

D2 

01 

JEDEC standard No. 21-C 
Page 3.7.3-7 
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JEDEC Standard No. 21-C 
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.25K X 4 RAM 

A2 4 

A1 5 

AO 6 

AS 7 

A6 8 

A7 9 

NC 10 

NC 11 

NC 12 

A3 NC NC vcc 

3 2 1 28 

26 

25 

24 

28 PAD CC 
23 

0.350" X 0.550" 
22 

21 

20 

19 

TOP VIEW 
18 

14 15 16 

NC GND DO QO 01 

FIGURE 3.7.3-4 
256 BY 4 TTL SRAM IN RCC 

w 

S1 

G 

S2 

Q3 

03 

Q2 

02 

01 

Release 1 
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256 X 4 SRAM A1 A2 A3 vcc A4 

3 2 1 24 23 

AO 4 

AS 5 
28 PAD 

.. 6 
CHIP CARRIER 

AS 7 
0.400" X 0.400" 

A7 8 
TOP VIEW 

10 11 12 13 14 

DO oo D1 01 D2 02 

FIGURE 3. 7.3-5 
256 BY 4 TTL SRAM IN sec 

Release 1 

21 

20 

19 

18 

17 

16 

JEDEC Standard No. 21-C 
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E1 

-G 

E2 

,.., 

03 

D3 

* NC or VCC 
** NC or GND 
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JEDEC Standard No. 21-C 
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1 28 PIN 28 

----------------- -------- -----------------
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-
13 

-
14 

--------
A 1 24 PIN 

--------
A 2 A 1 22 PIN 

--------
A 3 A 2 A 1 20 PIN 

A 4 A 3 A 2 20/22/24/28 

A 5 A 4 A 3 PIN 

A 6 A 5 A 4 DIP --- -
A 7 A 6 A 5 

A 8 A 7 A 6 

A 9 A 8 A 7 

A 10 ·A 9 A 8 
-- -

--11 -- 10 --E,S E,S E,S 9 
-- - --

vss 12 vss 11 vss 10 TOP VIEW 

16K X 4 IN 22 PIN, 0.300" 

* 64K X 4 IN 24 PIN, 0.300" 

FIGURE 3.7.3-6 

20 vcc 

19 A 

18 A 

17 A 

16 A 

15 OQ 

14 DQ 

13 OQ 

12 DQ 

11 w 

27 

24 vcc 26 

22 vcc 23 A 25 

21 A 22 A 24 

20 A 21 A 23 

19 A 20 A 22 

- -- -
18 A 19 A 21 

17 A 18 .A 20 

16 DQ 17 OQ 19 

15 DQ 16 DQ 18 

- -- -
14 DQ 15 DQ 17 
- -- -
13 DQ 1:4 DQ 16 
- -- -
12 w 13 w 15 

*This part is also approved 
in a 0.3" SOJ 

4K TO 64K BY 4 TTL SRAM FAMILY WITHOUT G IN DIP 
Release1 
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4K X 4 SRAM 

16K X 1 SRAM 

A A 

A A 

A A 

A A 

A A 

Q Q 

Release 1 

A A VCC A 

A A vcc A 

2 1 20 

3 18 

4 17 

5 20 PAD CC 16 

6 0.290" X 0.425" 15 

7 14 

8 TOP VIEW 13 

10 

FIGURE 3.7.3-7 
4K BY 4 TTL SAAM IN RCC 

A 

A 

A 

A 

A 

A 
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A 

A 

A 

A 

A 

A 
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JEDEC Standard No. 21-C 
Page 3.7.3-12 

A 1 
32 PIN 

- ------------------ ------------------
A 2 ---------- -------- ----------
A 3 A 1 NC 1 28 PIN 28 vc 28 vc 

---------- ----------
A 4 A 2 A 2 27 A 27 A --------
A 5 A 3 A 3 A 1 24 Pllll 24 vc 26 A 26 A --------
A 6 A 4 A 4 A 2 A 1 22 PIN 22 vc 2 A 25 A 25 A 

A 7 A 5 A 5 A 3 A 2 21 A 22 A 24 A 24 A 

NC 8 A 6 A 6 A 4 A 3 20 A 21 A 23 A 23 A 

A 9 A 7 A 7 A 5 A 4 PIN 19 A 2 A 22 A 22 A 

A 10 A 8 A 8 A 6 A 5 DIP 18 A 19 A 21 NC 21 A 

A 11 A 9 A 9 A 7 A 6 17 NC 18 NC 20 NC 20 NC 

A 12 A 10 A 10 A 8 A 7 16 DQ 17 DO 19 DO 19 DQ 
,... 

A 1 A 11 A 11 A 9 A 8 15 DO 16 DO 18 DQ 18 DO 

E.s 14 E,s 12 --12 -- 10 E,S E,S E,S 9 14 DQ IS DQ 17 DQ 17 DQ 

- - 13 - 13 - -
G 1S G G· G 11 G 13 DQ 14 DQ 16 DQ 16 DO 

- - - - - - -
vss 16 vss 14 vss 14 VSS 12 vss 1 TOP VIEW 12 w 13 w 15 w 15 w 

64K X 4 IN 28 PIN, 0.300" 

256K X 4 IN 28 PIN, 0.400" 

1M X 4 IN 32 PIN, TBD 

FIGURE 3.7.3-8 
4K TO 256K BY 4 TTL SAAM FAMILY WITH G IN DIP 

32 vc 

31 A 

30 A 

29 A 

28 A 

27 A 

26 A 

25 NC 

24 NC 

23 A 

22 A 

21 DQ 

20 DO 

19 DQ 

18 DQ 

17 w 

Release 1 
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Release 1 

256K X 4 SAAM 

64K X 4 SAAM 

16K X 4 SAAM 

A 

A 5 

A 6 

A 7 

A 8 

A 9 

A 10 

A 11 

25 

24 

23 
28 TERMINAL CC 

22 
0.350" X 0.550" 

21 

20 

19 

TOP VIEW 

FIGURE 3. 7.3-9 

A 

A 

A 

A 

A 

DQ 

DQ 

JEDEC Standard No. 21-C 
Page 3.7.3-13 

16K TO 256K BY 4 TTL SRAM FAMILY IN RCC 
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JEDEC Standard No. 21-C 
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64K X 4 DRAM 

16K X 4 SRAM 

64K X 1 SRAM 

DQ A A 

w A A 

RE A A 

NC A A 

NC A A 

A6 A A 

A5 A Q 

3 

4 

5 

6 

7 

8 

9 

-DQ G 

A A VCC A 

A A vcc A 

2 1 22 

20 

19 

22 PAD CC 18 

0.290" X 0.490" 17 

16 

15 

14 

TOP VIEW 

11 12 13 

vss E D 

vss E DO 

A4 VDD A7 A3 

FIGURE 3.7.3-10 
16K BY 4 TTL SAAM IN RCC 

A A· CE 

A A DO 

A A AO 

A A NC 

A DQ NC 

A DQ A1 

A DO A2 

Release 1 
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JEDEC Standard No. 21-C 
Page 3.7.3-15 

A 1 32PIN 32 vcc 
------------------ ----------------~- - -

A 2 31 A -------- ----------
A 3 A 1 NC 1 28PIN 28 vcc 28 vcc 30 A ----------- -- -
A 4 A 2 A 2 27 A 27 A 29 A ... CDCD-c=ic:tc=,c::tCD --
A 5 A 3 A 3 A 1 24PIN 26 A 28 A -------- -- -- - CD 

A 6 A 4 A 4 A 2 A 1 22PIN A 25 A 25 A 27 A -- -- --
A 7 A 5 A 5 A 3 A 2 A 24 A 24 A 26 A 

NC 8 A 6 A 6 A 4 A 3 20 A 21 A 23 A 23 A 25 NC 

A 9 A 7 A 7 A 5 A 4 PIN 19 A 2 A 22 A 22 A 24 NC .. .... --
A 10 A 8 A 8 A 6 A 5 SOJ 18 A 19 A 21 NC 21 A 23 A --
A 11 A 9 A 9 A 7 A 6 17 NC 18 NC 20 NC 20 NC 22 A 

A 10 A 8 A 7 16 DQ 17 DQ 19 DQ 19 DQ 21 DQ 

11 11 A 9 A 8 15 DQ 16 DQ 18 DQ 18 DQ 20 DO 

14 DQ 15 DQ 17 DQ 17 DQ 19 DQ 

13 DQ 14 DQ 16 DQ 16 DQ 18 DQ 

TOP VIEW 12 w 13 w 15 -w 15 w 17 w 

1M X 4 IN 32 PIN, TBD 

* The 256K X 4 part is also approved for use in a 0.3" TSOP-2 package. 

FIGURE 3.7.3-11 
4K TO 1 M BY 4 TTL SRAM WITH AND WITHQUT G FAMILY IN SOJ 
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4MX4 

NC 1 
I I 

4M X 4 SAAM WITHG 

4MX4SRAMW/OG 

- --- --
I 

I 
---,---,--

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 A 1 A 1 

A 4 A 3 A 3 A 3 A 2 A 2 

A 5 A 4 A 4 A 4 A 3 A 3 

A 6 A 5 A 5 A 5 A 4 A 4 

E 7 E 6 E 6 E 6 E 5 E 5 

DQ 8 DQ 7 DQ 7 DQ 7 DQ 6 DQ 6 

vcc 9 vcc 8 vcc 8 VCC 8 vcc 7 vcc 7 

vss 10 vss 9 vss 9 vss 9 vss 8 vss 8 

DQ 11 DQ 10 DQ 10 DQ 10 DQ 9 DQ 9 

w 12 w 11 w 11 w 11 w 10 w 10 

A 13 A 12 A 12 A 12 A 11 A 11 

A 14 A 13 A 13 A 13 A 12 A 12 

A 15 A 14 A 14 A 14 A 13 A 13 

A 16 A 15 A 15 A 15 A 14 A 14 

A 17 A 16 A 16 NC 16 

NC 18 

I 

32 A 32 A 32 A 

28 A 28 A 31 A 31 A 31 A 

27 A Zl A 30 A 30 A 30 A 

26 A 26 A 29 A 29 A 29 A 

25 A 25 A 28 A 28 A 28 A 

24 'G 24 A Zl G Zl G Zl A 

23 DQ 23 DQ 26 DQ 26 DQ 26 DQ 

22 •vss 22 •vss 25 "VSS 25 •vss 25 •vss 

20 DQ 20 DQ 23 DQ 23 ca 23 DQ 

19 A 19 A 22 #A, 22 A 22 A 
CK 

18 A 18 A 21 A 21 A 21 A 

17 A 17 A 20 A 20 A 20 A 

16 A 16 A 19 A 19 A 19 A 

15 NC 15 A 18 A 18 A 18 A 

17 A 

-------------- ---------------

36 A 

35 A 

34 A 

33 A 

32 A 

31 A 

30 G 

29 DQ 

28 "VSS 

26 DQ 

25 A 

24 A 

23 A 

22 A 

21 A 

20 A 

19 NC 

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 
# NOTE: For the 1 M X 4 devices, the pin assignments for pins 17 & 22 
are different for the SAAM and SSRAM as follows. 
For SAAM, P17 = NC, P22 = A 
For SSRAM, P17 = A, P22 = CK 

FIGURE 3.7.3-12 

64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ 
Release4 
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NC 1 

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 

A 4 A 3 A 3 A 3 

A 5 A 4 A 4 A 4 

A 6 A 5 A 5 A 5 

-E1 7 E 6 E1 6 E1 6 

DO 8 DO 7 DO 7 DO 7 

ao 9 QO 8 QO 8 ao 8 

-

A 

A 

A 

A 

E 

DO 

ao 

1 

2 

3 

4 

5 

6 

7 

4M X 4 SAAM WITH G 

4M X4 SAAM W/OG 

1M X 4 SAAM WITH G 

256K X 4 SAAM WITH G 

256K X 4 SAAM W/OG 

64K X 4 SAAM WITH G 

--~--

A 1 

A 2 

A 3 

A 4 

E1 5 

DO 6 

ao 1 

40PIN 

DIP 
SOJ 

& 
SOP-2 

JEDEC Standard No. 21-C 
Page 3.7.3-17 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.3-13 

64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATE DATA 1/0 IN DIP, TSOP2, AND SOJ 
Release 4 
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NC 1 

A 2 A 1 NC 

A 3 A 2 A 

A 4 A 3 A 

A 5 A 4 A 

A 6 A 5 A 

E 7 E 6 E 

DO 8 DO 7 DO 

Q0 9 Q0 8 Q0 

vcc 10 vcc 9 vcc 

vss 11 vss 10 vss 

Q1 12 Q1 11 Q1 

D1 13 D1 12 D1 

w 14 w 13 w 

A 15 A 14 A 

A 16 A 15 A 

A 17 A 16 A 

A 18 A 17 A 

A 19 A 18 NC 

NC 20 

4MX4SSRAM 

1MX4SSRAM 

256K X 4 SSRAM 

64KX4SSRAM 

40 A 
----

1 
36PIN 

36 36 A 39 A A 

2 A 1 32 A 35 A 35 A 38 A 

3 A 2 31 A 34 A 34 A 37 A 

4 A 3 30 A 33 A 33 A 36 A 

32/36/40 -
5 A 4 

PIN 
29 A 32 A 32 A 35 A 

6 E 5 DIP 28 G 31 G 31 G 34 G 

7 DO 6 
SOJ 

27 D3 30 30 D3 33 D3 & D3 

8 Q0 7 TSOP-2 26 Q3 29 Q3 29 Q3 32 Q3 

9 vcc 8 25 ·vss 28 -VSS 28 -VSS 31 -VSS 

10 vss 9 24 "\ICC 27 "VCC 27 ·vcc 30 ·vcc 

11 Q1 10 23 Q2 26 Q2 26 Q2 29 Q2 

12 D1 11 22 D2 25 D2 24 D2 28 D2 

13 w 12 21 CK 24 CK 24 CK 27 CK 

14 A 13 20 A 23 A 23 A 26 A 

15 A 14 TOP VIEW 19 A 22 A 22 A 25 A 

16 A 15 18 A 21 A 21 A 24 A 

17 A 16 17 A 20 A 20 A 23 A 

18 19 A 19 A 22 A 
36PIN ----

21 A 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3. 7.3-14 
64K TO 4M BY 4 SYNCHRONOUS SAAM (SSRAM) FAMILY IN DIP,SOJ,AND TSOP-2 
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Release 1 

A 
24 PIN 

-------
A 2 A 22 PIN 

A 3 A 2 

A 4 A 3 22/24 

A 5 A 4 PIN 

A 6 A 5 DIP 

A 7 A 6 

A 8 A 7 
-
A 9 A 8 

G 10 G 9 

w 11 w 10 

vss 12 vss 11 TOP VIEW 

16K X 4 IN 24 PIN, 0.300" 

FIGURE 3. 7.3-15 

22 vcc 

21 A 

20 A 

19 A 

18 A 

17 CL, 
NC 

16 DQ 

15 DQ 

14 DQ 

13 DQ 

12 MA 

JEDEC Standard No. 21-C 
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24 vcc 

23 A 

22 A 

21 A 

20 A 

19 A 

18 CL, 
NC 

17 DQ 

16 DQ 

15 DQ 

14 DQ 

13 MA 

4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ 
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3. 7.4 Nibble Wide ECL SRAM 

JEDEC Standard No. 21-C 
Page 3.7.4-1 

All of the following standards are for devices which operate with ECL interface levels and power voltages. 

Release 1 
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Release 1 
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3.7.4.1 - .25K AND 1 K BY 4, 1 00K ECL SRAM IN DIP AND SFP 

CAPACITY-256, WORDS OF 4 BITS 
ELECTRICAL INTERFACE-100K ECL 

JEDEC Standard No. 21-C 
Page 3.7.4-3 

There are two versions of this part: one in SFP and the other in DIP 
PACKAGE-24 PIN DIP, 0.4u WIDE 
PIN ASSIGNMENT-Fig. 3. 7.4-1 
PACKAGE-24 P1N SFP, 0.380u BY 0.380" 
PIN ASSIGNMENT-Fig. 3.7.4-2 
This standard was developed by Committee 42.1. 

3.7.4.2-1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP 

CAPACITY-1K, 4K, & 16K, WORDS OF 4 BITS 
ELECTRICAL INTERFACE-10K or 100K ECL 

-USES 1 00K ECL CENTERED POWER PINS 
PACKAGE-1K in 24 PIN DIP, 0.4uWIDE 

-4K & 16K in 28 PIN DIP, 0.4u WIDE 
PIN ASSIGNMENT-Fig. 3.7.4-1 
This standard was developed by Committee 42.1. 

3.7.4.3- .25KTO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP 

CAPACITY-256, 1 K, 4K, 16K WORDS OF 4 BITS 
.ELECTRICAL INTERFACE-10K ECL 

-USES 10K ECL CORNERED POWER PINS 
-4K part, also 1 00K ECL 

PACKAGE-.25K & 1 K, 24 PIN DIP, 0.4u WIDE 
-4K & 16K, 28 PIN DIP, 0.4UWIDE 

PIN ASSIGNMENT-Fig. 3.7.4-4 
This standard was developed by Committee 42.1. 

3.7.4.4-16K BY 4,10K & 100K ECL SSRAM IN DIP 

CAPACITY-16K, WORDS OF 4 BITS 
ELECTRICAL INTERFACE-10K or 100K ECL 

-USES 1 00K ECL CENTERED POWER PINS 
PACKAGE-32 PIN DIP, 0.4u WIDE 
THESE DEVICES CONTAIN BUILT IN WRITE CYCLE TIMING 
PIN ASSIGNMENT-Fig. 3.7.4-5 
This standard was developed by Committee 42.1. 

I 3.7.4.5 - 64K TO 4M BY 4 ECL SRAM IN DIP, SOJ, AND TSOP-2 

I 

CAPACITY-64K, 256K, 1 M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURE-COMMON DATA INPUT & OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
ELECTRICAL INTERFACE-EGL 
PACKAGE-28, 32, or 36 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.0S' 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-6 

0 3.7.4.6 - 64K TO 4M BY 4 ECL SRAM WITH SEPARATE DATA 1/0 IN DIP, SOJ, AND TSOP-2 

I 
Release 4 

CAPACITY-64K, 256K, 1 M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
ELECTRICAL INTERFACE-EGL 
PACKAGE--32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

--32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-7 
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ffl 3.7.4.7 - 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM) IN DIP, SOJ, AND TSOP-2 

CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OUTPUT ENABLE FOR ALL DENSITIES 
ELECTRICAL INTERFACE-10K or 100K EGL 

I PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 
-32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 

SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-8 

3.7.4.8 - 64K BY 4 ECL SRAM IN FP 

CAPACITY-64K WORDS OF 4 BITS 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 
ELECTRICAL INTERFACE-10K or 100K EGL 
PACKAGE-28 PIN FP, 0.535" WIDE, 0.030" LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.7.4-9 

3.7.4.9 - 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP & SOJ 

CAPACITY-256K WORDS OF 4 BITS OR 512K WORDS OF 2 BITS 
LOGIC FEATURES-RECONFIGURABLE CAPACITY & DATA INTERFACE 
ELECTRICAL INTERFACE-10K or 100K EGL 
PACKAGE-32 PIN DIP or SOJ, 0.4" wide 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-10 

I 3.7.4.10-64KTO 4M BY 4 SRAM FAMILY IN DIP ANDSOJ IN DIP, SOJ,ANDTSOP-2 

I 

CAPACITY-64K, 256K, 1 M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-BIT SELECTION 
ELECTRICAL INTERFACE-1 OK or 1 00K ECL 
PACKAGE-36 or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-36 or 40 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-11 

I 3.7.4.11 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP-2 

I 

CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 
-DIFFERENTIAL CLOCKS 
ELECTRICAL INTERFACE-1 OK or 1 00K ECL 
PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6'' with PP=0.07'. 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-12 

ffl 3.7.4.12- 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP-2 

I 
CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-BIT SELECTION 
ELECTRICAL INTERFACE-1 OK or 1 00K EGL 
PACKAGE-36, 40, or 44 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" wide 

-36, 40, or 44 PIN DIP, 0.3", 0.4", or 0.6" wide .. 
PACKAGE-36, 40, or 44 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-36 or 40 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-13 
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DO 

D1 2 D1 

D2 3 D2 

D3 4 D3 

QO 5 QO 

Q1 6 Q1 

vcc 7 vcc 

cc 8 cc 

Q2 9 Q2 

Q3 10 Q3 

AO 11 AO 

A1 1 A1 

A2 13 A2 

A3 14 A3 

Release 1 

1SK X 4, 1OK & 1OOK ECL RAM 

1 D3 1 

2 D2 2 8S2 2 

3 D3 3 Q2 3 

4 QO 4 8S3 4 

5 Q1 5 Q3 5 

JEDEC Standard No. 21-C 
Page 3.7.4-5 

28 s 
-27 w 27 w 

26 NC 26 NC 

25 NC 25 A13 

24 A11 24 A12 

6 vcc 6 vcc 6 24/28 19 AO 19 A7 23 A1O 23 A11 

7 7 PIN 18 VEE 18 VEE 22 A9 22 A1O 

8 Q2 8 QO 8 DIP 17 A7 17 AS 21 VEE 21 VEE 

9 Q3 9 BSO 9 0.4" 16 AS 16 NC 20 NC 20 A9 

10 15 AS 15 AS 19 AS 19 AS 

11 14 w 14 A4 18 A7 18 A7 
TOP VIEW 

1 13 D1 13 A3 17 AS 17 AS 
24 PIN --------

13 16 AS 16 AS 

14 15 A4 15 A4 28 PIN ------------ ------------

FIGURE 3.7.4-1 
256 BY 4, 1 DOK ECL SRAM IN DIP 

1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP 
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1K X 4 ECL RAM 

.25K X 4 ECL RAM 

w 

s 

DO 

D1 

D2 

A9 AB A7 VEE A6 

A9 A1 

24 PIN 

FLAT PACK 

0.300" X 0.300 " 

TOP VIEW 

FIGURE 3.7.4-2 
256 & 1 K BY 4, 1 00K ECL SRAM IN SFP 

A4 

A3 

A2 

Al 

Release 1 
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Q2 2 Q2 

Q3 3 Q3 

AO 4 AO 

A1 5 A1 
- --

A2 6 A2 

A3 7 A3 

A4 8 A4 

AS 9 AS 

·AS 10 A6 

A7 11 A7 

AB 12 AS 

A9 13 NC 

VEE 14 VEE 

Release 1 

16K X 4 ECL RAM 

4K X 4 ECL RAM 

1K X 4 ECL RAM 

256 X 4 ECL RAM 

2. Q2 2 ao 2 

3 Q3 3 8S0 3 

4 AO 4 Q1 4 

5 A1 5 8S1 5 

-
6 A2 6 DO 6 24/28 
7 A3 7 D1 7 PIN - --
8 A4 8 w 8 DIP 
9 AS 9 AS 9 0.4" 

10 NC 10 A6 10 

---
11 A6 11 A7 11 

- -- TOP VIEW 
12 VEE 12 VEE 12 

24 PIN --------
13 

14 
28 PIN 

FIGURE 3. 7.44 

24 vcc 24 

23. 03 23 

-- -
22 8S3 22 

-
21 Q2 21 

-
20 8S2 20 

-
19 D3 19 

-
18 D2 18 

17 A4 17 

16 A3 16 

15 A2 15 

14 A1 14 

13 AO 13 

JEDEC Standard No. 21-C 
Page3.7.~7 

vcc 28 VCC 28 vcc 
- -- -

Q1 27 Q1 27 Q1 
-- -
QO 26 ao 26 QO 
-- -
D3 25 D3 25 D3 
-- -
D2 24 D2 24 D2 
-- -
D1 23 D1 23 D1 
-- -

DO 22 DO 22 DO 
- -- -

s 21 s 21 s 

w 20 W1 20 W1 
- W2 

A9 19 or 19 W2 
NC 

AS 18 NC 18 A13 

A7 17 A11 17 A12 

16 A10 16 A11 

15 A9 15 A10 

-----------

.25K TO 16K BY 4, 1 OK & 1 OOK ECL SRAM FAMILY IN DIP 
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-
1 s 

2 DO 2 

3 D1 3 

4 D1 4 

5 D3 5 

·s QO 6 

7 Q1 7 

16 A 16 

-- ---- -
32 PIN 

1 1 28 PIN 

-
2 2 

3 3 

4 4 

5 5 
28/32 
PIN 

6 6 DIP 
7 7 

0.4" 

8 8 

9 9 

._____.____.__.......,'--------- 32 PIN 

• This power pin may be VCC or VCCA as a manufacturers option 

YR = ECL Threshold Reference Voltage 

FIGURE 3.7.4-5 
16K BY 4, 1 OK & 1 OOK ECL SSRAM IN DIP 
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4MX4 

NC 1 

A 2 A 

A 3 A 

A 4 A 

A 5 A 

A 6 A 

E 7 E 

DQ 8 DQ 

vcc 9 vcc 

Release 4 

1 A 1 NC 

2 A 2 A 

3 A 3 A 

4 A 4 A 

5 A 5 A 

6 E 6 E 

7 DO 7 DQ 

8 vcc 8 vcc 

1 

2 A 

3 A 

4 A 

5 A 

6 E 

7 DQ 

8 vcc 

4M X 4 SRAM WITHG 

4MX4 SRAM W/O G 

1 M X 4 SRAM WITHG 

256K X 4 SRAM WITH G 

64K X 4 SRAM WITHG 

--~--

1 A 1 

2 A 2 

3 A 3 

4 A 4 

5 E 5 

6 DQ 6 

7 vcc 7 

36PIN 

DIP 
SOJ 

& 
TSOP-2 

JEDEC Standard No. 21-C 
Page 3.7.4-9 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-6 

64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 
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NC 1 

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 A 

A 4 A 3 A 3 A 3 A 

A 5 A 4 A 4 A 4 A 

A 6 A 5 A 5 A 5 A 

E1 7 E 6 E1 6 E1 6 E 

DO 8 DO 7 DO 7 DO 7 DO 

QO 9 QO 8 QO 8 QO 8 QO 

1 

2 

3 

4 

5 

6 

7 

4M X 4 SRAM WITH G 

4M X4SRAMW/OG 

1M X4SRAMWITH G 

256K X 4 SRAM WITH G 

256K X 4 SRAM W/O G 

64K X 4 SRAM WITH G 

--~--

A 

A 

A 

A 

E1 

DO 

QO 

1 

2 

3 

4 

5 

6 

7 

40PIN 

32PIN 

32/36/40 
PIN 
DIP 
SOJ 

& 
TSOP-2 

..,26PIN 

___________________ 40PI~ ________________ .....,. __ 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-7 

64K TO 4M BY 4 ECL SAAM WITH SEPARATE UO FAMILY IN DIP, SOJ, AND TSOP-2 
Release4 
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NC 1 

A 2 

A 3 

A 4 

A 5 

A 6 

E 7 

DO 8 

Q0 9 

vcc 10 

VEE 11 

Q1 12 

01 13 

w 14 

A 15 

A 16 

A 17 

A 18 

A 19 

NC 20 

4MX4SSRAM 

1M X 4 SSRAM 

256K X 4 SSRAM 

64KX4SSRAM 

----36PIN A 1 NC 1 

A 2 A 2 ·A 1 

A 3 A 3 A 2 

A 4 A 4 A 3 

A 5 A 5 A 4 
32/36/40 

PIN 
E 6 E 6 E 5 DIP 

SOJ 
DO 7 DO 7 DO 6 & 
ao 8 Q0 8 ao 7 TSOP-2 

vcc 9 vcc 9 vcc 8 

VEE 10 VEE 10 VEE 9 

Q1 11 Q1 11 Q1 10 

D1 12 01 12 01 11 

w 13 w 13 w 12 

A 14 A 14 A 13 

A 15 A 15 A 14 TOP VIEW 

A 16 A 16 A 15 

A 17 A 17 A 16 

A 18 A 18 
_3&._PIN_ 

-----------

36 

32 A 35 

31 A 34 

30 A 33 

29 A 32 

28 G 31 

27 D3 30 

26 Q3 29 

25 -VEE 28 

24 "VCC 27 

23 Q2 26 

22 D2 25 

21 CK 24 

20 A 23 

19 A 22 

18 A 21 

17 A 20 

19 

JEDEC Standard No. 21-C 
Page 3.7.4-11 

40 A 

A 36 A 39 A 

A 35 A 38 A 

A 34 A 37 A 

A 33 A 36 A 

A 32 A 35 A 

G 31 G 34 G 

D3 30 D3 33 D3 

Q3 29 Q3 32 Q3 

-VEE 28 -VEE 31 -VEE 

-VCC 27 "VCC 30 ·vcc 

Q2 26 Q2 29 Q2 

02 24 D2 28 02 

CK 24 CK 27 CK 

A 23 A 26 A 

A 22 A 25 A 

A 21 A 24 A 

A 20 A 23 A 

A 19 A 22 A 

21 A 

• These power pins may be VCC OR VCCA (VEE or VEEA) as a Manufacturer option 

FIGURE 3.7.4-8 
64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 
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DO 1 A 1 A 

D1 2 A 2 

D2 3 w 3 

D3 4 s 4 

QO 5 D 5 

Q1 6 vcc 6 

vcc 7 Q 7 

Q2 8 A 8 

Q3 9 A 9 A 

A 10 A 10 A 

A 11 A 11 A 

A 12 A 12 

A 13 

A 14 

64K X 4 ECL RAM 

256K X 1 ECL RAM 

64K X 1 ECL RAM 

1 0 22 

21 

22/24/28 PIN 

FLATPACK 
17 

0.535" WIDTH 
16 

0.030" PITCH 

9 

10 TOP VIEW 

11 ________ 22 PIN ________ 12 
-- -

24PIN 
--•-u-------••------

28 PIN 
------------· ---------------------

FIGURE 3.7.4-9 
64K AND 256K BY 1 ECL RAM 

64K BY 4 ECL RAM 
IN FLATPACK 

A 24 A 28 s 

A 23 A 27 w 

A 22 A 26 A 

A 21 A 25 A 

A 20 A 24 A 

VEE 19 A 23 A 

A 18 VEE 22 A 

A 17 A 21 VEE 

16 A 20 A 

15 A 19 A 

A 14 A 18 A 

13 A 17 A 

16 A 

15 A 
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Release2 

2 

3 

4 

s 32 PIN 
6 DIP 
7 and 
8 SOJ 

9 0.400" 

25 

24 

23 

22 

21 

20 

19 

18 

16 
TOP VIEW 

17 

MultHunction Pin Truth Table 
Function vs. Mode Select Pin (11) Level 

Pin 11 Level/Function >VEE/ D1 VEE/B 

RAM Organization 256KX4 512KX2 

Pin# 

6 DO DO 
7 QO QO 

10 Qi QO 
11 D1 SNEE) 
22 D2 D1 
23 Q2 Q1 
26 Q3 Q1 
27 D3 A18 

FIGURE 3.7.4-10 
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256K X 4 or 512K X 2 CONFIGURABLE SRAM 
IN SOJ & DIP 

XILINX EXHIBIT 1006 
Page 260



JEDEC Standard No. 21-C 
Page 3.7.4-14 

4MX4 

NC 1 NC 1 

A 2 A 2 NC 1 

A 3 A 3 A 2 

A 4 A 4 A 3 

A 5 A 5 A 4 

A 6 A 6 A 5 

so 7 so 7 SO 6 

DO 8 DO 8 DO 7 

QO 9 QO 9 QO 8 

4MX4SAAM 

1M X4SAAM 

256KX4SAAM 

64KX4SAAM 

NC 1 

A 2 

A 3 

A 4 

A 5 

so 6 

DO 7 

QO 8 

~ These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-11 
64K TO 4M BY 4 BIT SELECTABLE ECL SAAM FAMILY IN DIP, SOJ, AND TSOP-2 

Release4 
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4MX4 

Release4 

NC 1 

A 2 A NC 

A3A2A2A 

A4A3A3A2 

A5A4A4A3 

A6A5A5A4 

E7EsEsEs 
DO 8 DO 7 DO 7 DO 6 

4MX4SSRAM 

1MX4SSRAM 

JEDEC Standard No. 21-C 
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• These power pins may be VCC OR VCCA (VEE or VEEA) as a Manufacturer option 

FIGURE 3.7.4-12 
64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 
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NC 1 

A 2 A 

A 3 A 2 

A 4 A 3 

A 5 A 4 

A 6 A 5 

A 7 A 6 

so 8 so 7 

DO 9 DO 8 

4MX4SSRAM 

1M X4SSRAM 

256K X 4 SSRAM 

64KX4SSRAM 

A 3 A 2 

A 4 A 3 

/40/. 
A 5 A 4 PIN 
A 6 A 5 

DIP 
so 7 so 6 SOJ 

DO 8 DO 7 
& 

OP 

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-13 
64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 

Release4 
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3.7.5 Byte Wide TTL SRAM 

JEDEC Standard No. 21-C 
Page 3.7.5-1 

All of the following standards are for devices which operate with TTL interface levels 
and power voltages. 

Release 1 
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3.7.5.1 -64 BY 9 TTL SAAM IN sec 
CAPACITY-64 WORDS OF 9 BITS 
PACKAGE-28 PAD (PIN) sec, 0.450" X 0.450" 
PIN ASSIGNMENTS-Fig. 3.7.5-1 
This standard was developed by Committee 42.1. 

3.7.5.2 -1 K & 2K BY 8 TTL SAAM IN DIP 
CAPACITY-1 K, 2K WORDS OF 8 BITS 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.7.5-2 

3.7.5.3 - 2K & 4K BY 8 TTL SAAM IN RCC 
CAPACITY-2K, 4K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.7.5-3 
These parts are CC equivalents of 24 Pin DIP devices. 

3.7.5.4 - 2K TO 32K BY 8 TTL SAAM FAMILY IN DIP & SOJ, 
CAPACITY-2K, 4K, 8K, 16K, & 32K WORDS OF 8 BITS, 
PACKAGE-28 PIN DIP, 0.6" WIDE 

-28 PIN DIP, 0.3" WIDE OPTIONAL FOR 8K & 32K DEVICES 
PIN ASSIGNMENT-Fig. 3.7.5-4 

3.7.5.5 - .SK TO 32K BY 8 TTL SAAM FAMILY IN RCC 
CAPACITY-.5K, 1 K, 2K, 4K, 8K, 16K, 32K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.7.5-5 

3.7.5.6-32KTO 512K BY 8 TTL SAAM FAMILY IN SOJ orTSOP-2, 
CAPACITY-32K, 128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-28 OR 32 PIN SOJ, 0.3", 0.4" WIDE OR NOT DEFINED 

-32 PIN TSOP-2 (see Fig. 3.7.5-6 for package approvals) 
PIN ASSIGNMENT-Fig. 3.7.5-6 

3.7.5.7 - 64K TO 512K BY 8 TTL SAAM FAMILY IN DIP, 
CAPACITY-64K, 128K, 256K, 512KWORDS OF 8 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.7.5-7 

3.7.5.8 - 32K TO 256K BY 9 TTL SAAM FAMILY IN DIP, 
CAPACITY-32K, 64K, 128K, 256K WORDS OF 9 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 

-OPTIONAL 32 PIN DIP & SOJ, 0.3" WIDE FOR 32K DEVICE 
PIN ASSIGNMENT-Fig. 3.7.5-8 

3.7.5.9 - 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SAAM IN DIP, SOJ, AND TSOP-2 
CAPACITY-32K, 128K, 512K, 2M WORDS OF 8 BIT AND 512K, 2M WORDS OF 9 BITS 
LOGIC FEATURES-COMMON DATA INPUT & OUTPUT PINS 

-OUTPUT ENABLE FOR ALL DENSITIES 
PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.0S' 

-32 or 36 PIN DIP, 0.3", 0.4" with PP=0:1'', or 0.6" with PP=0.07'. 
SPECIAL FEATURES-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.5-9 

Release? 
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3.7.5.10- 32K and 128K BY 8 TTL SSAAM IN DIP AND SOJ 
CAPACITY-32K, & 128K WORDS OF 8 BIT 

JEDEC Standard No. 21-C 
Page 3.7.5-3 

LOGIC FEATURES-SEPARATE DATA INPUT & OUTPUT PINS 
-OUTPUT ENABLE 

PACKAGE--40 PIN DIP, 0.6" wide 
--40 PIN SOJ, UNDEFINED 

SPECIAL FEATURES-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.5-10 

3.7.5.11 -2K TO 32K BY 9 DPSAAM FAMILY IN 68 sec 
CAPACITY-2K, BK, 32K WORDS OF 9 BITS, 
LOGIC FEATURES-Two identical access ports 
PACKAGE-68 PAD {PIN) sec, 0.950" X 0.950" 
PIN ASSIGNMENT-Fig. 3.7.5-11 
This part contains two identical ports for access to the storage array. These ports include full 
sets of address, data, and control signals. 

3.7.5.12 - 32K BY 9 CACHE SRAM IN 44 sec 
CAPACITY-32K WORDS OF 9 BITS, 
LOGIC FEATURES-Internal CACHE data compare logic 
PACKAGE-44 TERMINAL sec, 0.500" X 0.500" 
PIN ASSIGNMENT-Fig. 3.7.5-12 
This part contains specialized logic functions which allow itto be used to implement the CACHE 
memory function conveniently. 

3.7.5.13-128K BY 8 SAAM IN TSOP1 
CAPACITY-128K WORDS OF 8 BITS 
PACKAGE-32 PIN TSOP1, 20 mm X 8 mm, 0.5 mm PIN PITCH 
PIN ASSIGNMENTS-Fig. 3.7.5-13 

3.7.5.14 - 128K BY 8 & 9 SSRAM IN SOJ 
CAPACITY-128K WORDS OF 8 BITS 
PACKAGE-32 PIN SOJ, 0.400" 
PIN ASSIGNMENTS-Fig. 3.7.5-14 

3.7.5.15 -1 KAND 2K BY 8 DPSAAM FAMILY IN 48 DIP 
CAPACITY-1K, 2KWORDS OF 8 BITS, 
LOGIC FEATURES-Two identical access ports 
PACKAGE--48 PIN DIP, 0.600" 
PIN ASSIGNMENT-Fig. 3.7.5-15 

This part contains two identical ports for access to the storage array. These ports include full sets of address, data, and control 
signals. 

3.7.5.16-128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO-N 
CAPACITY-128K, 256K, 512KWORDS OF 8 BITS, 
PACKAGE-32 PIN LEADLESS CERAMIC SO, 0.400" 
PIN ASSIGNMENT-Fig. 3.7.5-16 
This family of parts is based on the evolutionary SRAM pinoutfamily described in Sec. 3.7.5.7 

3.7.5.17-128KTO 512K BY 8 & 9 SSRAM AND 128K BY 9 SAAM IN 33 DIP, TSOP2, AND SOJ 
CAPACITY-128K & 512KWORDS OF 8 OR 9 BITS, 
LOGIC FEATURES-Both Synchronous and Asynchronous versions of the 128K part 
PACKAGE-36 PIN DIP, TSOP2, or SOJ, 0.400" or 0.600", 

- See Fig. 3.7.5-17 for specific package approvals and dimensions. 
PIN ASSIGNMENT-Fig. 3.7.5-17 
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3.7.5.18 -128K TO 2M BY 8/9 BURST SAAM IN BGA 
CAPACITY-128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3. 7.5-18 
These parts contain BURST addressing capability. 

3.7.5.19-128K TO 2M BY 8/9 SSRAM IN BGA 
CAPACITY-128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.5-19 
Included with this standard is a table of the BOUNDRY SCAN ORDER to be used in testing the 
parts. 
BOUNDRY SCAN ORDER TABLE-Fig. 3.7.5-20 

1
3.7.5.20 - 32K BY 8 SAAM IN TSOP1 

CAPACITY-32K WORDS OF 8 BITS 
PACKAGE-32 PIN TSOP1, 8 mm X 11.8 mm, 0.55 mm pp· 
PIN ASSIGNMENTS-Fig. 3.7.5-21 

Release? 
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3.7.5.18 -128K TO 2M BY 8/9 BURST SRAM IN BGA 

JEDEC Standard No. 21-C 
Page 3.7.5-4a 

CAPACITY-128K, 256K, 512K, 1 M, 2M WORDS OF 8 OR 9 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.5-18 
These parts contain BURST addressing capability. 

3. 7.5.19 - 128K TO 2M BY 8/9 SSRAM IN BGA 

Release 4 

CAPACITY-128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.5-19 
Included with this standard is a table of the BOUND RY SCAN ORDER to be used in testing the 
parts. 
BOUNDRY SCAN ORDER TABLE-Fig. 3.7.5-20 
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64 X 9 TTL RAM 

D2 6 

D3 7 

D4 8 

D5 9 

06 10 

Release1 

AS A4 A3 

3 2 1 

28 PAD 

CHIP CARRIER 

0.450" X 0.450" 

TOP VIEW 

13 14 15 16 

w GND s QS Q7 

FIGURE 3.7.5-1 
64 BY 9 SRAM IN sec 

24 

23 

22 

21 

20 
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Q0 

Q1 

Q2 

Q3 

Q4 
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# = s or E 

6 

10 

11 

2KX 8 SRAM 

1KXSSRAM 

1KX8 NVRAM 

.SKX 8 NVRAM 

2K X 8 EEPROM 

1K X 8 EEPROM 

.SK X 8 EEPROM 

24 PIN DIP 

0.6" 

TOP VIEW 

FIGURE 3.7.5-2 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

@ = W or VPP 

1K & 2K BY 8 TTL SRAM IN DIP 
Release 1 
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1K X 8 NVRAM 

512 X 8 NVRAM 

4K X 8 EEPROM 

2K X 8 EEPROM 

4K X 8 SAAM 

2K X 8 SAAM 

AS 

AS 6 

A4 7 

A3 8 32 PIN 26 

A2 9 CHIP CARRIER 25 

A1 10 0.450" X 0.550" 

AO 11 23 

NC 12 22 

TOP VIEW 

15 16 17 18 19 

DQ2 vss # 

FIGURE 3.7.5-3 
2K & 4K BY 8 TTL SRAM IN RCC 

Release 1 
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w w 

G 

@ @ 

DQ 
7 

.. * w w 

E 

NOTE 

# = NU ON PLASTIC CC 
NC ON CERAMIC CC 

@ = E or S 

* = VCC/W 

XILINX EXHIBIT 1006 
Page 271



JEDEC Standard No. 21-C 
Page 3.7.5-8 

•••s or Opt. @ E or S 

32K X 8 DRAM 

1r32K X 8 SRAM 

16KX 8 SRAM 

* SK X 8 SRAM 

4K X 8 SRAM 

2K X 8 SRAM 

2 

3 

4 

5 28 PIN DIP 
6 

0.6" 

8 

9 

10 

11 

12 

13 

TOP VIEW 

* These parts Are also approved In a 0.3" DIP and 0.3" SOJ 

FIGURE 3.7.5-4 
2K TO 32K BY 8 TTL SRAM FAMILY IN DIP & SOJ 

Release 1 
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32K X 8 DRAM 

32K X 8 SAAM 

16K X 8 SRAM 

SK X 8 SAAM 

4K X 8 SAAM 

2K X 8 SRAM 

1K X 8 SAAM 

512 X 8 SAAM A7 

AS 5 

AS 6 

A4 7 

A3 8 

A2 9 

A1 10 

AO 11 

NC 12 

A12 

NC NC • vcc w 
3 2 1 32 31 

32 PIN 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

15 16 17 18 19 

DQ2 vss • 

FIGURE 3.7.5-5 

26 

25 

24 
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NC 

cI 

11 

NOTE 

• = NU ON PLASTIC CC 
NC ON CERAMIC CC 

#=Sor OPT 

.5K TO 32K BY 8 TTL SRAM FAMILY IN RCC 
Release 1 
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A NC 1 NC 1 NC --
A 2 A 2 A 2 NC -- --
A 3 A 3 A 3 A 

A 4 A 4 A 4 A -- --
A 5 A 5 A 5 A 

-- --
A 6 A 6 A 6 A -- --
A 7 A 7 A 7 A --
A 8 A 8 A 8 A 

....... -- -- --
A 9 A 9 A 9 A -- --

32PIN 
1 

2 28PIN ...... 
3 A 1 A 

4 A 2 w w 
5 A 3 A --
6 A 4 A A ---
7 A 5 A A 

8 A 6 28/32 A A 

9 A 7 PIN G G 

SOJ A A 

19 DQ 19 DQ 19 DQ 

18 DQ 18 DQ 18 DQ 

TOP VIEW 

256K X 8 IN 32 PIN, TBD 

512KX 8 IN 32 PIN, TBD 

* The 128K X 8 device is also approved for use in 0.300" wide TSOP-2 (PDSO-G) package with a pin pitch of 0.050" 

FIGURE 3.7.5-6 
32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ 
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Release 1 

512K X 8 SRAM 

256K X 8 SRAM 

128K X 8 SRAM 

64K X 8 SRAM 

1 

A16 NC 2 

A14 3 

A12 4 

A7 5 
32 PIN DIP 

AS 6 

AS 7 
0.6" 

A4 a 

A3 9 

A2 10 --
A1 11 

AO 12 

DQ0 13 

DO1 14 

DO2 15 

VSS 16 TOP VIEW 

FIGURE 3.7.5-7 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 
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vcc 

A15 

# # A17 

w 
A13 

AB 

A9 

A11 

G 

A10 

-E 

DO7 

DO6 

DQS 

DO4 

DO3 

#= E or NC 

64K TO 512K BY 8 TTL SRAM FAMILY IN DIP 
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AB 

A7 -- --
A6 -- --
AS 

A4 -- --
A3 

A2 

A1 

AO 

DQO -- --
DQ1 -- --
DQ2 -- --
DQ3 -- --
vss 

256K X 9 SRAM 

128K X 9 SRAM 

64K X 9 SRAM 

* 32K X 9 SRAM 

1 

2 

3 

4 

5 32 PIN DIP 
6 

7 0.6" 
8 

9 

10 

11 

12 

13 

14 

15 

16 TOP VIEW 

32 

31 

30 
-- --

29 w -- --
28 A13 -- --
27 A9 -- --
26 A10 -- --

A11 -- --
24 ~ -- --23 A12 -- --
22 'E" -- --
21 DQS -- --
20 DQ7 -- --
19 DQ6 -- --
18 DQ5 -- --
17 DQ4 

# = E or NC 

* This part is approved also with 0.3" DIP and 0.3" SOJ 

FIGURE 3. 7.5-8 
32K TO 256K BY 9 TTL SRAM FAMILY IN DIP 

Release 1 

XILINX EXHIBIT 1006 
Page 276



2M X9SRAM 

2MXBSRAM 

512KX9SRAM 

512KXB SRAM 

12BKX8SRAM 

32KX8SRAM 

NC 1 
I I -·-·----------~--~-A 2 A 1 A 1 A 1 

A3A2A2A2A1A1 32PIN 

A A 3 A 3 A 3 A 2 A 2 

A 5 A 4 A 4 A 4 A 3 A 3 

A 6 A 5 A 5 A 5 A 4 A 4 

E 7 E 6 E 6 E 6 E s E 5 32/36/40 
PIN 

DQ 8 DQ 7 DQ 7 DQ 7 DQ 6 DQ 6 DIP 

DQ 9 DQ 8 DQ 8 DQ 8 DQ 7 DQ 7 & 
SOJ 

40PIN 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.5-9 
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32K TO 2M BY 8 AND 9 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ 
Release 4 
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2 2 A 2 A 2 

3 3 A 3 A 3 

4 4 A 4 A 4 

5 5 E;'S 5 E;'S 5 

6 6 DO 6 DO 6 

7 7 D1 7 D1 7 

8 8 QO 8 QO 8 

9 9 Q1 9 Q1 9 

40 
PIN 
DIP 
0.6" 

& 
SOJ 
TBD 

TOP VIEW 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.5-10 
32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, AND SOJ 

Release 4 
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68 TERMINAL 
CHIP CARRIER 
0.950" X 0.950" 

TOP VIEW 

JEDEC Standard No. 21-C 
Page 3.7.S-15 

THE SIGNALS ASSOCIATED WITH PORT A HAVE THE SUFFIX A ON THE PIN NAME; THOSE ASSOCIATED WITH POAT B HAVE THE SUFAX B. 

NOTE: Early proposals ol this standard showed 1hot pll'III numbenod with Pin 1 In 1hlll ._ loft ccmar o1 Ihm P2Ckall$. The pin numbal'lng has beDl1 Changed to tho curr""t wralon to maintain a unllorm numbarlng cc:nventlon within Std. 21 

FIGURE 3.7.S..11 
2K TO 32K IBY 9 DPSRAM FAMILY IN sec 
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32K X 9 CACHE SRAM 

A4 9 

vss 12 

DQO 13 

AO 

5 

44 PIN or PAD 

CHIP CARRIER 

0.500" X 0.500" 

NOTE - ADV, ADSC, & ADSP are specialized Inputs which are unique 
to this part and are not defined In Sec. 2 of this Standard. 

FIGURE 3.7.5--12 
32K BY 9 CACHE SAAM IN sec 

38 A12 

37 A13 

Release 2 
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A11 1 - = 
A9 2 

-= -AB 3 ........ -A13 4 - --w 5 - -=-
52 

-=== ....... 
A15 ........ -vcc 

= -NC 
= ........ 

A16 
= -A14 - ........ 

A12 ........ 
A7 ......... ___, 
AS 

-== -A3 
= -A4 

Release2 

128KXSSRAM 

32 pin 
TSOP1 

20mmX8mm 
0.5 mm Pin Pitch 

TOP 
VIEW 
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- -===-
31 A10 - = S1 ....... = 
29 007 ........ =-
28 006 - = 
27 DQ5 

"""""' -26 DQ4 ........ = 
25 003 ........ = 
24 vss 

-=== 
23 DQ2 - ........ 
22 001 

-== -21 000 - -20 AO - = 
19 A1 ......,, = 
18 A2. 

= -17 A3 

The JEDEC Std. No 30 designator for the TSOP1 package is PDSO-G 

FIGURE 3.7.5-13 
128K BY 8 SRAM IN TSOP1 
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000 

DQ1 

DQ2 

DQ3 

NC 

DQO 

DQ1 

DQ2 

vss 

129K X 9 SSRAM 

128K X 8 SSRAM 

1 32 

2 31 

3 30 

4 29 

5 32 PIN 
28 

6 
SOJ 

27 

7 
0.400" 26 

8 25 

9 24 

10 23 

11 22 

12 21 

13 20 

14 19 

15 18 

16 
TOPVIEW 

17 

DQ7 DQ8 

DQ6 DQ7 

DQ5 DQ6 

DQ4 DQ5 

DQ3 DQ4 

All INPUTS and OUTPUTS can be either registered or latched 

FIGURE 3.7.5-14 
128K BY 8 & 9 SSRAM IN SOJ 
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Release2 

2KX8 DPSRAM 

1KX8 DPSRAM 

48 PIN 

DIP 
0.600" 

TOP VIEW 

FIGURE 3.7.5-15A 
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DQOBl-...i 

1 K AND 2K BY 8 DPSRAM IN DIP 
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1 K & 2K BY 8 DPSRAM TRUTH TABLE 

INPUTS 
EA EB A0A-A9A BYA BYS FUNCTION 

A0B-A98 When used as an output When used as an output 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X h MATCH H H Normal 

L L MATCH L If EA and A0A-A9A Are stable L If EB and A0B-A9B are stable Write 

prior to EB and A0B-A9B !2J prior to EA and A0A-A9A!2J inhiblt<3J 

1. Pins BYA and BYS are wither both inputs or both outputs depending on the part type. When used as inputs, 

BYx gates Wx. Wx internal - Wx OR NOT BYx. BYx outputs are open drain outputs. 

2. If the primacy of stable inputs cannot be resolved, either BY A = low or BYS = low, will result BYA and BYS 

outputs cannot be low simultaneously. 

3. Writes to port A are internally ignored when BYA outputs are driving low regardless of actual logic level on 

the pin. Writes to port 8 are internally ignored when BYS outputs are driving low regardless of actual logic 

level on the pin. 

1K BY 8 DPSRAM FUNCTION TABLE 

PORT A INPUTS PORT 8 INPUTS 

WA EA GA A0A- WB EB GB A0B INTA INTB FUNCTION 

A9A A98 

L L X 3FF X X X X X L(1) SETINTB F-F 

X X X X X L L 3FF X H RESET INTB F-F 

X X X X L L X 3FF L(1) X SET INTA F-F 

X L L 3FE X X X X H X RESET INTA F-F 

1. Interrupt 8 will not be set if BYA is low when WA is low. Interrupt A will not be set if BYB is low when WB is 

low. Interrupt outputs are open drain. 

FIGURE 3.7.5-158 
1 K AND 2K BY 8 DPS RAM IN DIP 
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Release3 

512KX8SRAM 

256KX8SRAM 

128KX8SRAM 

1 

32 
PAD 

CDSO-N 
_ __, 0.400" 

PIN 
PITCH 
0.050" 

TOP 

VIEW 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 
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NOTE: CDSO-N is ltle JEDEC Standard 30 term for a LEADLESS CERAMIC SO Package 

FIGURE 3.7.5-16 

128K TO 512K BY 8 SRAM IN CDSO-N 
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A 

A 

A 

A 

A 

E 

DQ 

DQ 

vcc 

vss 

DQ 

DQ 

w 

A 

A 

A 

A 

NC 

512KX9SSRAM 

512KX8SSRAM 

128K X9SRAM 

128KX9SSRAM 

128KX8SSRAM 

1 

2 

3 

4 

5 36 PIN 
32 

6 31 
DIP 

7 SOJ 30 

8 & 29 
TSOP-2 

9 0.400" 28 

10 27 

11 26 

12 25 

24 

23 

22 

21 

20 

19 
TOPVIEW 

FIGURE 3.7.5-17 

A 

A 

A 

A 

-
G 

DQ 

DQ 

vss 

vcc 

DQ 

DQ 

CK 

A 

A 

A 

A 

A 

128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SAAM IN DIP, TSOP2, & SOJ 
Release4 
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Burst SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View 

X9 1 2 3 4 5 6 7 

A VDDQ SA SA SAP SA SA VDDQ 
B NC NC,SE2,SA# NC,SA- SAC NC, SA* NC,SE2,SA◊ NC 
C NC SA SA VDD SA SA NC 
D NC NC vss NC,ZQ vss NC NC 
E NC NC vss SS,SE VSS NC DQ,NC 
F VDDQ NC vss G vss NC VDDQ 
G NC DQ vss SADV vss NC DQ 
H DQ NC vss NC vss DQ NC 
J VDDQ VDD VREF, NC VDD VREF, NC VDD VDDQ 
K NC DQ vss CK,K vss NC DQ 
L DQ NC vss CK, K, NC vss DQ NC 
M VDDQ NC vss SW vss NC VDDQ 
N NC NC vss SA1 vss NC NC 
p NC NC vss SAO vss NC NC 
R NC SA LBO VDD FT SA NC 
T NC SA SA SA SA SA ZZ, NC 
u VDDQ TMS, NC TDI, NC TCK,NC TDO,NC NC,TRST VDDQ 

Address Assignment and Package Dimension Table 

Density Address Assignment Nominal Exterior Package Dimension 
1M (128KX 9) Basic SA 14mmX22mm 
2M (256KX9) - 14mmX22mm 
4M (512KX9) - * 14mmX22mm ' 
BM (1M X 9) -, *, ◊ TBD 
16 M (2M X 9) -, *. ◊, # TBD 

FIGURE 3.7.5-18 

128K TO 2M BY 8/9 BURST SRAM IN BGA 

Release 4 
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Synchronous SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View 

X9 1 2 3 4 5 6 

A VDDQ SA SA NC SA SA 

B NC NC,SE2,SA# NC,SA- NC NC, SA* NC,SE2,SA◊ 

C NC SA SA VDD SA SA 

D NC NC vss NC,ZQ vss NC 

E NC NC vss SS,SE vss NC 

F VDDQ NC vss G,SG vss NC 

G NC DQ vss NC,C vss NC 

H DQ NC vss NC,C vss DQ 

J VDDQ VDD VREF, NC VDD VREF, NC VDD 

K NC DO vss CK,K vss NC 

L DQ NC VSS CK, K, NC vss DQ 

M VDDQ NC vss SW vss NC 

N NC NC vss SA vss NC 
p NC NC vss SA vss NC 

R NC SA M1, NC VDD M2,NC SA 

T NC SA SA SA SA SA 

u VDDQ TMS, NC TOI, NC TCK, NC TDO, NC NC,TRST 

Address Assignment a11n1d Package Dimension Table 

Density Address Assignment Nominal Exterior Package Dimension 
1 M (128K X 9) Basic SA 14 mm X 22 mm 

2M (256KX 9) 14 mm X 22 mm 

4M 512KX 9) 

BM (1M X 9) 

16 M (2M X9) 

- * 
' 

-, *, ◊ 

-, *. ◊, # 

Mode Truth Table 

14mmX22 mm 

TBD 

TBD 

M1 

Single Clock, Register Flow Through vss 
Single Clock, Register-Register vss 

Single Clock, Register-Latch VDD 

Dual Clock VDD 

FIGURE 3.7.5-19 

M2 

vss 
VDD 

vss 
VDD 

128K TO 2M BY 8/9 SSRAM IN BGA 

7 

VDDQ 

NC 

NC 

NC 

DQ,NC 

VDDQ 

DQ 

NC 

VDDQ 

DQ 

NC 

VDDQ 

NC 

NC 

NC 

ZZ,NC 

VDDQ 

Release 5 
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Exit Order 
1 
2 
3 
4 
5 
6 
7 

8 

9 ' 

10 
11 
12 

13 
14 

15 

16 
17 
18 
18 
20 
21 

Release4 

SSRAM Boundry Scan Order 
X9 Part 

Signal Bump# Exit Order 
M2,NC 5R 22 

SA 6T 23 
SA 4P 24 
SA 4T 25 
SA 6R 26 
SA 5T 27 

NC,ZZ 7T 

28 
DQ 6L 

29 
DQ 7K 

30 
K,NC 4L 31 

K 4K 32 
G 4F 33 

34 

DQ 6H 
DQ 7G 35 

36 

DQ,NC 7E 

SA 6A 
SA 6C 37 
SA 5C 38 
SA 5A 39 

NC,SE2SA◊ 6B 40 
NC, SA* 5B 41 

FIGURE 3.7.5-20 
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Signal Bump# 
NC,SA- 3B 

NC, SE2 SA# 2B 
SA 3A 
SA 3C 
SA 2C 
SA 2A 

DQ 2G 

DQ 1H 

ZQ,NC 4D 
ss 4E 

C,NC 4G 
C,NC 4H 

SW 4M 

DQ 2K 
DQ 1L 

SA 3T 
SA 2R 
SA 4N 
SA 2T 

M1, NC 3R 

128K TO 2M BY 8/9 SSRAM IN BGA BOUNDRY SCAN ORDER 
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~KXSSRAM A A A A A A AD WA A A A~ 

28 PIN 
TSOP1 

8mmX11.8mm 
PIN PITCH = 0.55 mm 

TOP VIEW 

A A A DQ DQ DQ SS DQ DQ DQ DQ DQ E A 

FIGURE 3.7.5-21 
32K BY 8 SRAM IN TSOP-1 

Release 7 
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3.7.6 Byte Wide ECL SAAM 

JEDEC Standard No. 21-C 
Page3.7.6-1 

All of the following standards are for devices which operate with EGL interface levels and power voltages. 

3.7.6.1 32K and 128K BY 8 ECL SSRAM IN SOJ, SSOP, AND FP 

Release2 

CAPACITY--32K, & 128KWORDS OF 8 BIT 
LOGIC FEATURES--SEPARATE DATA INPUT & OUTPUT PINS 
PACKAG,E--48 PIN SOJ & SSOP, 0.4" wide 

--48 PIN FP, 0.435 WIDE, 0.025" LEAD PITCH 
SPECIAL FEATURES--MULTIPLE CENTERED POWER PINS AND EXTRA GROUNDS 
PIN ASSIGNMENT--Fig. 3.7.6-1 
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Release2 

A 2 A 

--A 3 A 

A 4 A 

A 5 A 

s 6 s 
DO 7 DO 

D1 8 D1 

QO 9 QO 

2 

3 

4 

5 

6 

7 

8 

9 

48 
PIN 
SOJ 

& 
SOP 

0.400" 

FP 
0.435" 
0.025: 
LEAD 
PITCH 

TOP VIEW 

JEDEC Standard No. 21-C 
Page 3. 7.6-3 

# The Clock pins may be either C, K, CK or L as a manufacturer option. 
These parts are approved for use with 1 OK, 100K, or 101 K interface. 

FIGURE 3.7.6-1 
32K AND 256K BY 9 ECL SSRAM IN SOJ, SOP, AND FP 
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3.7.7 Word Wide TTL SRAM 

JEDEC Standard No. 21-C 
Page 3.7.7-1 

All of the following standards are for devices which operate with TTL interface levels and power voltages . 

. Release 1 
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Release 1 
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3.7.7.1 - 4K TO 64K BY 16 TTL SAAM IN DIP 
CAPACITY-4-K TO 64K WORDS OF 16 BITS, 
ELECTRICAL INTERFACE-TTL 
PACKAGE-40 PIN DIP, 0.6" WIDE 

. JEDEC Standard No. 21-C 
Page 3.7.7-3 

PIN ASSIGNMENTS-Fig. 3.7.7-1 

3.7.7.2 - 4K TO 256K BY 16 TTL SAAM IN sec 
CAPACITY-4-K TO 256K WORDS OF 16 BITS, 
PACKAGE-44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.7.7-2 

3.7.7.3-16K TO 256K BY 16 ADDRESS/DATA MX TTL SAAM IN DIP 
CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Figs. 3.7.7-3 

3.7.7.4-16K TO 256K BY 16 ADDRESS/DATA MX TTL SAAM IN RCC 
CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-32 PIN (PAD} RCC, 0.450" X 0.550" 
PIN ASSIGNMENTS-Figs. 3.7.7-4 

3.7.7.5 -16K AND 64K BY 18 SAAM IN sec 
CAPACITY-16K, 64K WORDS OF 18 BITS, 
LOGIC FEATURES-ASYNCHRONOUS ADDRESS LATCH 

-UPPER BYTE AND LOWER BYTE SELECTABLE 
PACKAGE-52 TERMINAL sec, 0.750" X 0.750" 
PIN ASSIGNMENTS-Figs. 3.7.7-5 

3.7.7.6-64K BY 16 & 18 SAAM IN 44 SOJ 
CAPACITY-64K WORDS OF 16 OR 18 BITS, 
LOGIC FEATURES-ASYNCHRONOUS WITH OPTIONAL ADDRESS LATCH 

-UPPER BYTE AND LOWER BYTE SELECTABLE 
-COMMON DATA 1/0 

PACKAGE-44 PIN SOJ, TBD 
PIN ASSIGNMENT-Fig. 3.7.5-6 

3.7.7.7 - 32K AND 64K BY 16 & 18 SAAM AND SSRAM IN 52 sec WITH LOGIC FEATURES 
CAPACITY-64K WORDS OF 16 OR 18 BITS, 

Release4 

NOTE: These parts are optimized for use as CACHE memory for Microprocessors and 
come in 5 versions, each with a different set of logic features that are optimized for 
different environments. In addition, there are features common to all parts. 

LOGIC FEATURES-ALL VERSIONS ARE UPPER AND LOWER BYTE SELECTABLE 
-ALL VERSIONS HAVE COMMON DATA 1/0 
-SYNCHRONOUS WITH NO SPECIAL LOGIC FEATURES. 
-ASYNCHRONOUS WITH DATA LATCH ENABLE. 
-SYNCHRONOUS WITH DATA LATCH ENABLE. 
-SYNCHRONOUS WITH BURST MODE. 
-SYNCHRONOUS WITH BURST MODE, BASE ADDRESS LATCH(S) 

AND WRITE CLOCK (KW). SEE FIG. 3.7.7-8 FOR KW TIMING. 
PACKAGE-52 TERMINAL sec, 0.750" X 0.750" WITH A 0.050" LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.7.7-7 
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3.7.7.8 - 64K TO 256K BY 16 & 18 SAAM AND SSRAM FAMILIES IN 100 TQFP 
CAPACITY-64K, 128K, OR 256K WORDS OF 16 OR 18 BITS, 
LOGIC FEATURES -There are two version of this part available: 

-SYNCHRONOUS WITH ADDRESS LATCH OR ASYNCHRONOUS 
-UPPER BYTE AND LOWER BYTE SELECTABLE 
-COMMON DATA 1/0 

PACKAGE-100 PIN TQFP, 20 mm v 14 mm 
PIN ASSIGNMENT-Fig. 3.7.7-8 

3.7.7.9-64KTO 1M BY 16/18 BURST SAAM IN BGA 
CAPACITY-64K,128K, 256K, 512K, OR 1M WORDS OF 16 OR 18 BITS, 
PACKAGE-7X 17 BALL BGA 14 mm X22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.7-9 
These parts contain BURST addressing capability. 

3.7.7.10-64KTO 1M BY 16/18 SSRAM IN BGA 
CAPACITY-64K, 128K, 256K, 512K, 1M WORDS OF 16 OR 18 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.7-10 

.Included with this standard is a table of the BOUND RY SCAN ORDER to be used in testing the parts. 
BOUNDRY SCAN ORDER TABLE-Fig. 3.7.7-11 

3.7.7.11 - 64K TO 256K BY 16/18 BURST SAAM IN QFP OR TQFP 
CAPACITY-64K,128K, OR 256K WORDS OF 16 OR 18 BITS, 
PACKAGE-100 PIN QFP orTQFP, 20 mm X 14 mm, 0.65 mm Pin Pitch 
PIN ASSIGNMENT-Fig. 3.7.7-12 
These parts contain BURST addressing capability. 

3.7.7.12-256K AND 1M BY 16 and 18 SAAM IN TSOP2 
CAPACITY-16K, 64K WORDS OF 18 BITS, 
LOGIC FEATURES-UPPER BYTE AND LOWER BYTE SELECTABLE 
PACKAGE-54 P TSOP2, 10.16 mm or 12.70 mm, 0.8 mm Pin Pitch 
PIN ASSIGNMENTS-Figs. 3.7.7-13 

Releases 
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Release 1 

64K X 16 SRAM 

32K X 16 SRAM 

16K X 16 SRAM 

SK X 16 SRAM 

4K X 16 SRAM 

40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 40 PIN DIP 34 

8 33 

9 0.6" 32 

10 31 

11 30 

12 29 

13 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22 

20 TOP VIEW 21 

FIGURE 3.7.7-1 
4K TO 64K BY 16 TTL SRAM FAMILY IN DIP 
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256K X 16 SAAM 

128K X 16 SAAM 

64KX 16 SAAM 

32KX 16 SAAM 

16KX 16 SAAM 

SK X 16 SAAM 

4K X 16 SAAM 

II A15 

J A14 

DO DO DO E Vee NCV~ w us ~ ::w WWW~Wl•I~~~~~~~~~~-~~~~~ 
1<1-111-t-----1--1--+--+-- DQ :::zl lJ ~ NC NC A13 -f--+--1-11111>1 --
... -111--t-----i--1--+--+--DQ ::i) 

1<1111-+-----1--1--+--+-- DQ ::i) 

f<lliH---t-+---+--+-- DQ JQ) 

f<lliH---t-+---+--+-- DQ :iij 

1<111H-_-t-+---+--+--vss :iil 
14-+--+--+---+--,I-- DQ :ii) 

14-+--+--+---+-I-- DQ :lil 
... -111-1---+--l--+--+--DQ ::iij 

44 TERMINAL 
CHIP CARRIER 

0.650" X 0.650" 

~ --NC A12 -l---1---1----1-
l-+--+--+--t-+--1-

~ A 111--1---1--+----1---l-1 --
~ A101-+--l--+----1---I -1---1---1----1---lf-.+--I-
~ A9 1-+--1--+----1---1-1 -
~ ~v_:ss.i---sl---➔~--..:---_ +-1---_ -I-+ -1_ 
~ NC 1-.+--l--+-411,,,l 

-
A16 .-----~ ASl--1---1--1----1---1 

--~ A71--l---l--1----1---I 

1----1-------l,__-1----1---l----1-D-Q-1 [ii] TOP VIEW ~ I-A-
6-+-... -_+-1--_-++---_,.-I---_-++-_ """'-i'r-r,,,,,,-1 --

DQ Gil ~ J--AS_J_--....,+~---1_:-_-_J-,_-_-+.;..-~I-r,,..J,...J 
~~~~~~ ~~~~~g~g~~~v/½ 

~DODO DO DO G NC AO A> A2A> M~ 

-

FIGURE 3.7.7-2 
4K TO 256K BY 16 TTL SRAM FAMILY IN RCC 
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Release 1 

-BG 

L 

L 

H 

H 

256K X 16 OR 512K X 8 SRAM 

128K X 16 OR 256K X 8 SRAM 

64K X 16 OR 128K X B SRAM 

32K X 16 OR 64K X 8 SRAM 

16K X 16 OR 32K X 8 SRAM 

OP 

G 3 

E 

28 PIN DIP 
6 

Q - 0.6" 
Q 21 -
Q 20 -
Q 19 -
1 

-
Q -

Q1 --
vss 14 TOP VIEW 15 

* NC or VSS 

FIGURE 3.7.7-3 

AO 

L 

H 

L 

H 
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D0-D7 D8-D15 OPERATION 

LOWER BYTE UPPER BYTE WORD 

UPPER BYTE 

LOWER BYTE BYTE 

UPPER BYTE BYTE 

16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN DIP 
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256K X 16 or 512K X 8 SAAM 

128K X 16 or 256K XS SAAM 

64K X 16 or 128K X 8 SAAM 

32K X 16 or 64K X 8 SAAM 

-BG 

L 

L 

H 

H 

16K X 16 or 32K X B SAAM G OP * 

32 PAD 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

FIGURE 3.7.7-4 

AO D0-D7 D8-D15 OPERATION 

L LOWER BYTE UPPER BYTE WORD 

H UPPER BYTE 

L LOWER BYTE BYTE 

H UPPER BYTE BYTE 

16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN RCC 
Release 1 
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64K X 18 SAAM 

16K X 18 SAAM 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

009 009 

0010 0010 

vccc vcco 

vssc vssa 

0011 OQ11 

OQ12 0012 

OQ13 0013 

OQ14 0014 

vssc lvssa 

vccc 

0015 

0016 

0017 

lvcco 

I 
I 
I 

0015 

0016 

OQ17 

L--

L __ 

I--------

A 

A 

NC 

A 

e - - -A UB LB vcc vss w AL 

A e UB LB vcc VSS w AL 

52 TERMINAL sec 

0.750" X 0.750" 

TOP VIEW 

A A A A A vss vcc A 

A A A A A vss vcc A 

1i A A 

a A A 

A A A 

A A A 

JEDEC Standard No. 21-C 
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A 

NC 

A 

A 

-------1 
----7 

l 
I 

I 
J 

008 

007 

006 

VCC 

VSS 

005 

OQ4 

003 

002 

VSS 

VCC 

001 

OQO 

I 
I 
I 

j 

oaa 

OQ7 

006 

vcc 

VSS 

005 

004 

003 

002 

VSS 

vcc 

001 

000 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

_J 

I 
I 
I 
I 
I 
I 
I 
I __ 1 

I 
I 
I 
I 
I 
I 
I 
I 

THE POWER CONNECTIONS TO PINS 10, 11, 16, 17, 36, 37. 42. OR 43 MAY BE vssa 
(VCCO) OR VSS (VCC) AT THE OPTION OF THE MANUFACTURER. 

FIGURE 3.7.7a5 
16K AND 64K BY 18 SRAM IN sec 
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A NC 

64KX18 SRAl\li 

64KX16SRAl\li 

1 

2 

3 

4 

5 44PIN 
6 

DIP 
7 & 
8 SOJ 

9 0.400" 36 

10 35 

11 34 

33 

32 

31 

30 

29 

28 

Zl 

26 

25 

24 

TOPVIEW 
Z3 NC A 

# .. ALE or NC AT THE MANUFACTURERS OPTION 

FIGURE 3. 7. 7-6 
64K BY 16 & 18 SAAM IN DIP & SOJ 
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64K X 16 SSRAM W/ BURST 

64K X 18 SSRAM WI BURST 

32/64. ,.CJ 6/1? SSR .. 
64KX 1 

64K 

52 TERMINAL sec 

0. 750" X 0. 750" 

LEAD PITCH = 0.050" 

TOP VIEW 

1, The suffix U or L on DATA or CONTROL pins designate UPPER or LOWER byte. 
2, DQPU or DQPL designate upper and lower BYTE PARITY data pins for X18 devices. 
3, *CK - These clock inputs may be 1/0 (CK), input (C), or output (K) clock. 
4, On the X16 version of X16/18 devices, the DQP pins, # 20 & 46, are NC. 
5, @A - On the 32K SSRAM with Burst, P 29 is a NC. 

JEDEC Standard No. 21-C 
Page 3.7.7-11 

NOTE: Some of the pins on these devices have names that are application specific and are not defined in section 2 of this Standard. They are 
as follows: 7iJ5 is the address strobe from a microprocessor cache controller and latches the base address. 

AP is the address strobe from a microprocessor and latches the base address. 
7SJ5V advances the burst address counter. 
]j[ is DATA LATCH ENABLE, 
AL is ADDRESS LATCH ENABLE. 
AO & A 1 are specified due to their signficance as burst addresses. If more than two burst address bits are provided, the additional bits 
are supplied on pins24&25. FIGURE 3.7.7-7 A 

32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES IN 
sec 

Release 4 
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K 

An 

0 

• __ y,,.-----,'-_____ / 
I 

0 x_I _xxxxxxxxxxx 
KW 

w 

• • ;--\ I ----- .-----

FIGURE 3.7.7-7 B 

, __ 

\_ 

WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE 
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256K BY 16 & 18 S_R_A_M_&_s_s_R_A_M-H--t--t--H--l-+-H--l-t-H-+-l-+-I-Hl-+-,H-l-l-+-l-+-1-1-1-+-l-+-f-+-l-+-of-+ 
128K BY 16 & 18 S_R_A_M_&_S_S_R_+.--1-=-+:.-1:::,e:t.:,;,,,,.._-+-'-+-'-+-'-+-'-+-'-1,,i;,,+-:....f-:....i-:....i-:....i-"-+-;..-i-.;..f.~ 
64K BY 16 & 18 S_R_A_M ...... &_S_S_R ........ .....,.._...__..._...__..._..._..._..._..._..._..L.;;.;.;.i...-1..-1..-1..-1..-z.===~ 

The SRAM use A. 
The SSRAM use SA and CK. 

100 PIN 

TQFP 
20 mmX 14 mm 

0.65 mm PP 

TOP VIEW 

The PINS labeled "NC, DQx" are intended to be used as parity bits for X18 parts. 

FIGURE 3.7.7-8 
64K TO 256K BY 16 & 18 SRAM AND SSRAM IN TQFP 
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Burst SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View 

X18 1 2 3 4 5 6 7 

A VDDQ SA SA SAP SA SA VDDQ 

B NC NC,SE2,SA# NC,SA- SAC NC, SA* NC,SE2,SA◊ NC 

C NC SA SA VDD SA SA NC 

D DQb NC vss NC,ZQ vss DQa, NC NC 

E NC DQb vss SS,SE vss NC DQa 

F VDDQ NC vss G vss DQa VDDQ 

G NC DQb SWb, SBb SADV vss NC DQa 

H DQb NC vss NC, SGW vss DQa NC 

J VDDQ VDD VREF, NC VDD VREF, NC VDD VDDQ 

K NC DQb vss CK,K vss NC DQa 

L DQb NC vss CK, K, NC SWa, SBa DQa NC 

M VDDQ DQb VSS NC,SW vss NC VDDQ 

N DQb NC vss SA1 vss DQa NC 
p NC DQb, NC vss SAO vss NC DQa 

R NC SA LBO VDD FT SA NC 

T NC · SA SA NC SA SA ZZ,NC 

u VDDQ TMS, NC TDI, NC TCK, NC TDO, NC NC,TRST VDDQ 

Addli'ess Assignment and Package Dimension Table 

Density Address Assignment Nominal Exterior Package Dimension 

1M (64KX 18) Basic SA 14 mm X22 mm 

2M (128KX 18) 14mmX22mm 

4M (256K X 18) - * 14mm X22 mm ' 
SM (512KX 18) -, *, ◊ TBD 

16M(1MX18) -, *. ◊,# TBD 

FIGURE 3.7.7-9 
64K TO 1M BY 16 & 18 BURST SRAM IN BGA 

Release 5 
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Synchronous SAAM Ball Grid Array (BGA) Package Bump Assignments, Top View 

X18 1 2 3 4 5 6 7 

A VDDQ SA SA NC SA SA VDDQ 

B NC NC,SE2,SA# NC, SA~ NC NC, SA* NC,"SEz,SAO NC 

C NC SA SA VDD SA SA NC 
D DQb NC vss NC,ZQ vss DQa, NC NC 

E NC DQb vss SS, SE vss NC DQa 

F VDDQ NC vss G,SG" vss DQa VDDQ 

G NC DQb SBb NC,"C vss NC DQa 

H DQb NC vss NC,C vss DQa NC 

J VDDQ VDD VREF, NC VDD VREF, NC VDD VDDQ 

K NC DQb vss CK,K vss NC DQa 

L DQb NC vss "CK,K,NC SB"a DQa NC 

M VDDQ DQb vss SW vss NC VDDQ 

N DQb NC vss SA vss DQa NC 
p NC DQb, NC vss SA vss NC DQa 

R NC SA M1,NC VDD M2,NC SA NC 

T NC SA SA NC SA SA ZZ, NC 

u VDDQ TMS, NC TDI, NC TCK, NC TDO, NC NC, TRST VDDQ 

Address Assignment and Package Dimension Table 

Density Address Assignment Nominal Exterior Package Dimension 

1M (64K X 18) Basic SA 14mmX22 mm 

2M (128K X 18) 14mmX22 mm 

4M (256K X 18) ~ * 14mmX22 mm ' 
BM (512K X 18) ~, *, ◊ TBD 

16M(1MX18} ~, *. ◊,# TBD 

Mode Truth Table M1 M2 

Single Clock, Register Flow Through VSS vss 
Single Clock, Register-Register vss VDD 

Single Clock, Register-Latch VDD vss 
Dual Clock VDD VDD 

FIGURE 3.7.7-10 
64K TO 1M BY 16 & 18 SSRAM IN BGA 

Release 5 
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Exit Order Signal 
1 M2,NC 
2 SA 
3 SA 

4 SA 
5 SA 
6 NC, ZZ. 

7 DQa 
8 DQa 

9 DQa 

10 DQa 
11 SBa 
12 K, NC 
13 K 
14 G 

15 DQa 
16 DQa 

17 DQa 
18 DQa 

· 19 DQa, NC 
20 SA 
21 SA 
22 SA 
23 SA 
24 NC,SE2SA◊ 

25 NC, SA* 

SSRAM Boundry Scan Order 

X18 Part 
Bump# Exit Order 

SR 26 
27 

6T 28 
4P 29 
6R 30 
ST 31 
7T 

32 
7P 33 

6N 

34 
6L 

35 
7K 36 
SL 37 
4L 38 
4K 39 
4F 40 

41 

6H 
7G 42 

43 
6F 
7E 44 

45 

6D 
6A 46 
6C 47 
SC 48 
SA 49 
68 50 
58 51 

FIGURE 3.7.7-11 

Signal Bump# 
NC, SA~ 38 

NC, SE2SA# 28 
SA 3A 
SA 3C 
SA 2C 
SA 2A 

DQB 1D 
DQb 2E 

DQb 2G 

DQb 1H 
SBb 3G 

ZQ,NC 4D 
SS" 4E 

"C,NC 4G 
C,NC 4H 
SW 4M 

DQb 2K 
DQb 1L 

DQb 2M 
DQb 1N 

DQb, NC 2P 
SA 3T 
SA 2R 
SA 4N 
SA 2T 

M1, NC 3R 

64K TO 1 M BY 16 & 18 SSRAM IN BGA BOUNDRY SCAN ORDER 
Release5c7 
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256K BY 16 & 18 BURST SAAM 

128K BY 16 & 18 BURST SAAM 

100 PIN 

QFP 

or 

TQFP 

20mmX14mm 

0.65 mm PP 

TOP VIEW 

The PINS labeled "NC, DQPx" are intended to be used as parity bits for X18 parts. 

FIGURE 3.7.7-12 

JEDEC Standard No. 21-C 
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64K TO 256K BY 16 & 18 BURST SAAM IN TQFP 
Release6 

XILINX EXHIBIT 1006 
Page 309



JEDEC Standard No. 21-C 
Page 3.7.7-18 

1MX18SRAM 

1MX16SRAM 

2 

3 

4 

5 

6 

7 

8 

9 
54PIN 

TSOP2 
10 45 

10.16 mm 
11 or 44 

12 12.70 mm 43 

13PIN PITCH42 
0.8mm 

see 
note 
on 

width 

FIGURE 3.7.7-13 

• NOTES: 

1, Pins 14 & 41 that are labeled "OP" 
are intended to be used for supplier 
specific options. 
If the "OP" functions are unused, set 
P14toVDD&P41 to.VSS. 

2, The 1/0 pins labeled "DQL" are se
lected by the "LS" pin and "DQU" are 
selected by "US" 

* PACKAGE NOTES: 

The JEDEC Std. 30 term for 
the TSOP-2 package is PDSo-G 

The 256K devices are approved in a 
10.16 mm wide package, the 1 M 
devices in a 12.7 mm wide package. 

256K & 1M BY 16 & 18 SAAM IN TSOP2 
Releases 
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3.7.8 Double Word Wide TTL SRAM 

. JEDEC Standard No. 21-C 
Page 3.7.8-1 

All of the following standards are for devices which operate with TTL or any of the lower 
voltage interface levels and power supply voltages as defined in the individual standards. 

Releases 
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3.7.8.1 - 32K TO 128K BY 32 & 36 BURST SSRAM IN TQFP 
CAPACITY-32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS, 
PACKAGE-100 PIN TQFP, 20 mm X 14 mm WITH 0.65 mm PP 
PIN ASSIGNMENT-Fig. 3.7.8-1 
These parts combine the features of Synchronous SRAM with BURST addressing capability. 
This standard modifies the one published previously in Release 5 ab adding new functions and 
deleting some that were not used. 

3. 7.8.2 - 32K TO 128K BY 32 & 36 SAAM AND SSRAM FAMILIES IN 100 TQFP 
CAPACITY-32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS, 
LOGIC FEATURES -There are two version of this part available: 

-SYNCHRONOUS WITH ADDRESS LATCH OR ASYNCHRONOUS 
-UPPER BYTE AND LOWER BYTE SELECTABLE 
-COMMON DATA 1/0 

PACKAGE-100 PIN TQFP, 20 mm X 14 mm 0.65 mm PP 
PIN ASSIGNMENT-Fig. 3.7.8-2 

3.7.8.3 - 32K TO 512K BY 32 & 36 BURST SAAM IN BGA 
CAPACITY-32K, 64K, 128K, 256K, OR 512K WORDS OF 32 OR 36 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.8-3 
These parts contain BURST addressing capability. 

3.7.8.4-32K TO 512K BY 16 & 18 SSRAM IN BGA 
CAPACITY-32K, 64K, 128K, 256K, OR 512K WORDS OF 32 OR 36 BITS, 
PACKAGE-? X 17 BALL BGA 14 mm X 22 mm or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.8-4 

.Included with this standard is a table of the BOUND RY SCAN ORDER to be used in testing the parts. 
BOUNDRY SCAN ORDER TABLE-Fig. 3.7.8-5 

3.7.8.5 -16K TO 64K BY 64 & 72 BURST SSRAM IN QFP 
CAPACITY-32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS, 
PACKAGE-120 PIN TQFP, 20 mm X 14 mm WITH 0.5 mm PP 
PIN ASSIGNMENT-Fig. 3.7.8-6 
These parts combine the features of Synchronous SRAM with BURST addressing capability. 

3.7.8.6 -16K TO 256K BY 64 & 72 BURST SSRAM IN BGA 

Release 7 

CAPACITY-16K, 32K, 64K, 128K, OR 256K WORDS OF 64 OR 72 BITS, 
PACKAGE-11 X 19 BALL BGA 20 mm X 25 mm OR UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.8-7 
These parts combine the features of Synchronous SRAM with BURST addressing capability. 
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128K BY 32/36 SSRAM 

64K BY 32/36 SSRAM 

100 PIN 

TQFP or QFP 

20 mm X 14 mm 
0.65 mm PP 

TOP VIEW 

. JEDEC Standard No. 21-C 
Page 3.7.8-5 

The PINS labeled "NC, DQPx" are intended to be used as parity bits for X36 parts. 

FIGURE 3.7.8-1 
32K TO 128K BY 32 or 36 BURST SRAM IN TQFP 

Release 6 
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The SAAM use A. 
The SSRAM use SA and CK. 

100 PIN 
TQFP 

20 mmX 14 mm 
0 .. 65 mm PP 

TOP VIEW 

The PINS labeled "NC, DQx" are intended to be DQx, used as parity bits for X18 parts, and NC for X16 parts. 

FIGURE 3.7.8-2 
32K TO 128K BY 32 & 36 SRAM AND SSRAM IN TQFP 

Releases 
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Burst SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View 
X36 1 2 3 4 5 6 7 

A VDDQ SA SA SAP SA SA VDDQ 
B NC NC,SE2,SM NC,SA- SAC NC, SA* NC,SE2,SA◊ NC 
C NC SA SA VDD SA SA NC 
D DQc DQc, NC vss NC,ZQ vss DQb, NC DQb 
E DQc DQc vss SS,SE VSS DQb DQb 
F VDDQ DQc vss G vss DQb VDDQ 

G DQc DQc SWc, SBc SADV SWb, SBb DQb DQb 
H DQc DQc vss NC, SGW VSS DQb DQb 
J VDDQ VDD VREF, NC VDD VREF, NC VDD VDDQ 
K DQd DQd vss CK,K vss DQa DQa 
L DQd DQd SWd, SBd CK, K, NC SWa, SBa DQa DQa 
M VDDQ DQd vss NC,SW vss DQa VDDQ 
N DQd DQd vss SA1 VSS DQa DQa 
p DQd DQd, NC vss SAO vss DQa, NC DQa 
R NC SA LBO VDD FT SA NC 
T . NC NC SA SA SA NC 22,NC 
u VDDQ TMS, NC TOI, NC TCK, NC TDO,NC NC, TRST VDDQ 

.Address .Assignment and Package Dimension Table 

!Density Address Assignment Nominal Exterior Package Dimension 

1M (32K X 36) Basic SA 14mmX22 mm 

2M (64KX 36} - 14mmX22 mm 

4M (128K X 36} - * 14mmX22 mm ' 
BM (256K X 36} -, *, ◊ TBD 

16 M (512KX36} -, *. ◊, # TBD 

FIGURE 3.7.8-3 
32K TO 512K BY 32 & 36 BURST SRAM IN BGA 

Release 5 
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Synchronous SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View 

X36 1 2 3 4 5 6 

A VDDQ SA SA NC SA SA 

B NC NC,SE2,SA# NC, SA- NC NC, SA* NC,SE2,SA◊ 

C NC SA SA VDD SA SA 

D DQc DQc, NC vss NC,ZQ vss DQb, NC 

E DQc DQc vss SS,SE vss DQb 

F VDDQ DQc vss G,SG vss DQb 

G DQc DQc SBc NC,C SBb DQb 

H DQc DQc vss NC,C vss DQb 

J VDDQ VDD VREF, NC VDD VREF, NC VDD 

K DQd DQd vss CK,K vss DQa 

L DQd DQd SBd CK, K, NC SBa DQa 

M VDDQ DQd vss SW vss DQa 

N DQd DQd vss SA vss DQa 
p DQd DQd, NC vss SA vss DQa, NC 

R NC SA M1, NC VDD M2,NC SA 

T NC NC SA SA SA NC 

u VDDQ TMS, NC TDl,NC TCK, NC TDO,NC NC, TRST 

Address Assignment and Package Dimension Table 

Density Address Assignment Nominal Exterior Package Dimension 

1M (32KX 36) Basic SA 14 mm X 22 mm 

2M (64KX 36) 

4M (128K X 36) 

BM (256K X 36) 

16 M (512KX 36) 

- * 
' 

-, *, ◊ 
-, *. ◊, # 

!Mode il'lruth TabDe 

14mmX22 mm 

14mmX22mm 

TBD 

TBD 

M1 

Single Clock, Register Flow Through vss 
Single Clock, Register-Register vss 

Single Clock, Register-Latch VDD 

Dual Clock VDD 

FIGURE 3.7.8-4 

M2 

vss 
VDD 

vss 
VDD 

32K TO 512K BY 32 & 36 SSRAM IN BGA 

7 

VDDQ 

NC 

NC 

DQb 

DQb 

VDDQ 

DQb 

DQb 

VDDQ 

DQa 

DQa 

VDDQ 

DQa 

DQa 

NC 

ZZ,NC 

VDDQ 

Release 5 
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SSRAM Boundry Scan Order 

X36 Part 
Exit Order Signal Bump# Exit Order 

1 M2,NC SR 36 
37 

2 SA 4P 38 
3 SA 4T 39 
4 SA 6R 40 

5 SA ST 41 
6 NC,ZZ 7T 42 
7 DQa, NC 6P 43 

8 DQa 7P 44 

9 DQa 6N 45 
10 DQa 7N 46 

11 DQa 6M 47 
12 DQa 6L 48 

13 DQa 7L 49 
14 DQa 6K 50 
15 DQa 7K 51 
16 SBa SL 52 
17 K,NC 4L 53 
18 K 4K 54 
19 G 4F 55 
20 SBb 5G 56 
21 DQb 7H 57 
22 DQb 6H 58 
23 DQb 7G 59 
24 DQb 6G 60 
25 DQb 6F 61 
26 DQb 7E 62 
27 DQb 6E 63 
28 DQb 7D 64 
29 DQb, NC 6D 65 
30 SA 6A 66 
31 SA 6C 67 
32 SA SC 68 
33 SA SA 69 
34 NC, SE2SA◊ 6B 

35 NC, SA* 5B 70 

FIGURE 3.7.8-5 

JEDEC Standard No. 21-C 
Page 3.7.8-9 

Signal Bump# 
NC,SA- 3B 

NC, SE2 SA# 2B 
SA 3A 
SA 3C 
SA 2C 
SA 2A 

DQc,NC 2D 
DQc 1D 
DQc 2E 
DQc 1E 
DQc 2F 
DQc 2G 
DQc 1G 
DQc 2H 
DQc 1H 
SBc 3G 

ZQ,NC 4D 
ss 4E 

C,NC 4G 
C,NC 4H 
SW 4M 
SBd 3L 
DQd 1K 
DQd 2K 
DQd 1L 
DQd 2L 
DQd 2M 
DQd 1N 
DQd 2N 
DQd 1P 

DQd, NC 2P 
SA 3T 
SA 2R 
SA 4N 

M1, NC 3R 

32K TO 512K BY 32 & 36 SSRAM IN BGA BOUNDRY SCAN ORDER 
Release 5 
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_ L 
_.2.. 

-~ 
_!_ 
_.§_ 

..6.. 
_ L 
-~ _Jl 

1.Q. 
_1.L 

1,g_ 
1__g_ 

_1A._ 
_1.§_ 

16 

24 
25 
22. 
27 
28 
2_g_ 
;3.Q_ 
31 
32 
33 
34 

t5.... 
36 

h 37 
Q _38 

16K/32K/64K BY 64 
SYNCHRONOUS SRAM 
WITH BURST COUNTER 

14mmx20 mm 
Body 

0.5 mm Lead Pitch 

128 Pin 
QFP 

TQFP 

102_ 
10L 
100 
99 

.]_8_ 

.Jl.7 _ 

.J!.6_ 
J!S_ 
94 

.JI.L 
J!..2_ 
J!L 
_go_ 
...B.9-
~8_ 
~7_ 
~6-
_as_ 
..§!4_ 
~3-
.J!.2_ 
.fil_ 
80_ 
79_ 

.Z8_ 

.JJ_ 
76_ 
.zs_ 
_L4_ 
..1.3_ 
22_ 
2L 
70 
69 

_§fL 
..§L 

66 
....65-. 

VDD , __ _ 

o 
DQ:-=-t:1-=::1:=i~ DQrt 
DQ 
~ ~-i-t--_--t--
DQ 
DQ 
DQ 
D 
DQ 
DQ 
ss--
oo---

DQ 
DQ 

DQc --DC 1---l---

DQc --DQb 1----!---

DQb 1----!--• 
D b I---!--• 

DQb t----t-• 

DQb 1----1-• 
ss t---t-• 

DD t---t-• 
DQb t----t-• 

DQb t----t-
DQb 1---

D a 1---l--

DQa t----t-
DQa 1----!--

DQa 1---l--
D a i-----t-
DQa --+--
DQa --i---i 

Qa --+--+1 

ss 

Notes: (1) This standard accommodates synchronous burst address fields ranging from 2 to 6 address t 
(2) An a-word (3 address bits) interleaved burst sequence is currently specified in commercial 

data sheets FIGURE 3. 7 .8-6 
16K/32K/64K BY 64 SYNCHRONOUS SRAM WITH BURST COUNTER 

Release 7 
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Burst SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View 

X72 1 2 3 4 5 6 7 8 9 10 11 

A DQe DQe NC, SA SA 'S"S, SA SA NC, DQd DQd 
SA# "SET SA$ 

B DQe DQe NC, SA SA "G SA SA Ni DQd DQd 
SA- SA 

C DQe DQe NC, VDD, VDD, ND, VDD, VDD, NC, DQd DQd 
SE2 VDDQ VDDQ ~ VDDQ VDDQ "SE3 

D DQe DQe VDD, VDD VSS, 7iJ5'il VSS, VDD VDD, DQd DQD 
VDDQ VSSQ VSSQ VDDQ 

E DQe, DQf, VDD, VDD VSS, SAC VSS, VDD VDD, DQc, DQd, 
NC NC VDDQ VSSQ VSSQ VDDQ NC NC 

F DQf DQf VDD, VDD vss, SAP VSS, VDD VDD, DQc DQc 
VDDQ VSSQ VSSQ VDDQ 

G DQf DQf VDD, VDD VSS, VSS, VSS, VDD VDD, DQc DQc 
VDDQ VSSQ VSSQ VSSQ VDDQ 

H DQf DQf VDD, VSS, vss vss VSS VSS, VDD, DQc DQc 
VDDQ VSSQ VSSQ VDDQ 

J DQf DQf -swe, VSS, vss vss vss VSS, 'SWa, DQc DQc 
SBe VSSQ VSSQ SBc! 

K 'SWf, SW'g, NC, VSS, vss VSS vss VSS, NC, SW5, SWc, 
'$S'f ~ VREF VSSQ VSSQ VREF "S'Bb ~ 

L DQg DQg SW!,, vss, vss vss vss VSS, SWa, DQb DQb 
SBfi VSSQ VSSQ ~ 

M DQg DQg VDD, vss, vss vss vss VSS, VDD, DQb DQb 
VDDQ VSSQ VSSQ VDDQ 

N DQg DQg VDD, VDD vss, VSS, VSS, VDD VDD, DQb DQb 
VDDQ VSSQ VSSQ VSSQ VDDQ 

p DQg DQg VDD, VDD vss, NC, vss, VDD VDD, DQb DQb 
VDDQ VSSQ ~.K VSSQ VDDQ 

R DQg, DQh, VDD, VDD vss, CK,K vss, VDD VDD, DQa, DQb, 
NC NC VDDQ VSSQ VSSQ VDDQ NC NC 

T DQh DQh VDD, VDD vss, NC, vss. VDD VDD, DQa DQa 
VDDQ VSSQ "SW VSSQ VDDQ 

u DQh DQh J:00, VDD, VDD, SA1 vss, VDD, NC,'FT DQa DQa 
NC VDDQ VDDQ VSSQ VDDQ 

V DQh DQh NC SA SA SAO SA SA NC DQa DQa 

w DQh DQh NC, NC, NC, NC, NC, NC, NC, ZZ. DQa DQa 
ZQ TMS TOI TCK TOO TRST 

Address Assignment and Package Dimension Table 

Density Address Assignment Nominal Exterior Package Dimension 

1M (16K X 64, 72) Basic SA 21 mmX25 mm 

2M (32K X 64, 74) - 21 mmX25 mm 

4M (64K X 64, 72) - * 21 mmX25 mm 
' 

BM (128K X 64, 72) -, *, ◊ TBD 

16 M {256K X 64, 72) -, *. ◊,# TBD 

FIGURE 3.7.8-7 
16K TO 256K BY 64 & 72 BURST SRAM IN BGA 

Release Release 7 
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3.8 Pseudostatic Random Access Memory (PSRAM) 

Release 1 

JEDEC Standard !No. 21-C 
Page 3.8-1 
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3.8.1 PSRAM, Byte Wide 

3.8.1.1 2K TO 8K BY 8 PSRAM FAMILY IN DIP 
CAPACITY-2K, 4K, 8K WORDS OF 8 BITS 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.8-1 

3.8.1.2 2K TO 16K BY 8 PSRAM FAMILY IN RCC 
CAPACllY-2K, 4K, 8K, 16K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.8-2 

3.8.1.3 32K TO 512K BY 8 PSRAM FAMILY IN SOJ 
CAPACITY-32K, 128K, 2561<, 512K WORDS OF 8 BITS 
PACKAGE-28 OR 32 PIN SOJ, 0.4n WIDE OR NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.8-3 

3.8.2 PSRAM, WORD WIDE 

3.8.2.1 4K TO 32K BY 16 PSRAM IN DIP 
CAPACITY-4K TO 32K WORDS OF 16 BITS, 
PACKAGE-40 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTs-Fig. 3.8-4 

3.8.2.2 4K TO 256K BY 16 PSRAM -IN sec 
CAPACITY-4K TO 256K WORDS OF 16 BITS, 
PACKAGE-44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTs-Fig. 3.8-5 

Release 1 

JEDEC Standard No. 21-C 
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SKX 8 PSRAM 

4K X 8 PSRAM 

2KX 8 PSRAM 

F 1 

NC NC 2 

A7 3 

A6 4 

AS 5 28 PIN DIP 24 

A4 6 0.6" 23 

A3 7 22 

A2 8 21 

A1 9 20 

AO 10 19 

DQO 11 18 

DQ1 12 17 

DQ2 13 16 

vss 14 
TOP VIEW 

15 

@ = E or S 

FIGURE 3.8-1 
2K TO 8K BY 8 PSRAM FAMILY IN DIP 

Release 1 

JEDEC standard No. 21-C 
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vcc 

w 

# 

AS 

A9 

NC 

G 

A10 

@ -- --
DQ7 

DQ6 

DQS 

DQ4 

DQ3 

#=Sor Kor NC 
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16K X 8 PSRAM 

SK X 8 PSRAM 

4KX 8 PSRAM 

2KX 8 PSRAM 

AG 

AS 

A4 

A3 

A2 

A1 

AO 

NC 

6 

7 

8 

9 

1.0 

11 

12 

4 3 2 1 

32 PIN 

CHIP CARRIER 

· 0.450" X 0.550" 

TOP VIEW 

15 16 17 18 19 

FIGURE 3.8-2 
2K TO 16K BY 8 PSRAM FAMILY IN RCC 

NOTE 

# = NU ON PLASTIC CC 
.NC ON CERAMIC CC 

• = RYorF 

Release 1 
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1 A 1 # 

2 A 2 A 

3 A 3 A 

4 A 4 A 

5 A 5 A 

6 A 6 A 

7 A 7 A 

a A 8 A 

9 A 9 A 

10 A 10 A 

11 A 11 A 

12 A 12 A 

13 DO 13 DO 

14 DO 14 DO 

15 DO 15 DO 
-- - --

#=For NC 

Release 1 

1 II 1 

2 NC 2 

3 A 3 A 1 

4 A 4 A 2 --
5 A 5 A 3 

6 A 6 A 4 

7 A 7 A 5 --
8 A 8 A 6 

9 A 9 A 7 

10 A 10 A 8 

11 A 11 A 9 

12 A 12 A 10 

13 DQ 13 DQ 11 

14 DQ 14 DO 12 

15 DQ 15 DO 13 

32 PIN 
32 

31 --------28 PIN 

27 w 

26 A 

25 A 

24 A 

28/32 23 A 

PIN 22 .G 

SOJ 21 A 

TOP VIEW 

256K X 8 IN 32 PIN, lBD 

512K X 8 IN 32 PIN, lBD 

FIGURE 3.8-3 

JEDEC standard No. 21-C 
Page3.8-7 

vcc 32 vcc 32 vcc 32 

A 31 A 31 A 31 --
30 A 30 

29 w 29 

27 

26 

25 

24 

23 

32K TO 512K BY 8 PSRAM FA.Mil Y IN SOJ 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

40 

39 

38 

37 

36 

35 

40 PIN DIP 34 

33 

0.6" 32 

31 

30 

29 

28 

.27 

26 

25 

24 

23 

22 

TOP VIEW 21 

FIGURE 3.8-4 
4K TO 32K BY 16 PSRAM FAMILY IN DIP 
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256K X 16 PSRAM or EEPROM 

12BK X 16 PSRAM or EEPROM 

64K X 16 PSRAM or EEPROM 

32K X 16 PSRAM or EEPROM 

16K X 16 PSRAM or EEPROM 

BK X 16 PSRAM or EEPROM 

u , h J u h , 
' j 

A14 
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DQ DQ DOE OP NC,,CC W UB CS::~ 

,...._--,.--,.---...---,---.----T-DQ-, 8 [!j [!j [;j l,_j [!j l'J i,,j ~ i!'J l'.!i ~ ~.,_N_C_,,_ ~N---'CI-A-13+--'l----'l--+-_-'I 

4K X 16 PSRAM or EEPROM 

.... ___________ , DQ G) ~ NC A121--t--t--l----HDD-l 

"""-a--+-+--t---+--t-- DQ ~ 

"""-•--+--t--t---+--t--1 DQ [!cl 

"""-•---1--+--+----t- DQ :ii) 

"""-•--+--t---it---+--+--VSS ::ii] 

...,-111-_-t-----t---it---+---t-- DQ :ii) 

i..-111-_-t--+-+---+---t- DQ ~ 

.... -._-1--1--+--+----t- DQ ::iiJ 
1411-_-t--+-+---+---t- DQ ::iiJ 

44 TERMINAL 

CHIP CARRIER 

0.650" X 0.650" 

TOP VIEW 

~ A 11 -l--+--+---l-+-111-~ 

~ A10 -t--+--+---l-+-111-~ 

~ A9 1--t--+-1---t--l--llD-l 

~ VSS1--+--t--t---+--+--111::...-i 

~ NC1-+--+---+-111:;.1>1A16 ..... 

~ AB 1--+--+--t---+--+--111:::..-i 

~ A7 1--+--+-t---+--+-111:::'"i 

~ A6 I --+--+-t---+---t--111-'"i 

1411-_-t--+-+---+---t- DQ :ii) ~ A5 1--+--+-t---+---t--lll~'"i 

~·r,;i"" lol r,;i ~ ~ l,.l lol ,ii"" .. w~ 
~ DQDQDQDQ G NC AO.,,., Aa "'W 

'. 
,, r •r • , A17 1 • r 1• 1 

FIGURE 3.8-5 
4K TO 256K BY 16 PSRAM FAMILY IN sec 
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3.9 Dynamic Random Access Memory (DRAM) 

The following DRAM standards were developed by JC-42.3 Committee and have been 
implemented using MOS technology. 
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3.9.1 Bit Wide DRAM 
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I 

3.9.1.1-16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES 

CAPACITY-16KWORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-16 PIN DIP, 0.3" wide 
POWER VOLTAGES-VDD=+12 V, VCC=+5 V, VBB=-5 V 
PIN ASSIGNMENT-Fig. 3.9.1-1 

3.9.1.2 - 16K TO 256K BY 1 DRAM FAMILY IN DIP 

CAPACITY-16K, 64K, 256K WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-16 PIN DIP, 0.3" wide 
PIN ASSIGNMENT-Fig. 3.9.1-1 

3.9.1.3 -16K TO 256K BY 1 DRAM IN RCC 

CAPACITY-16K, 64K, 256K WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-18 PAD (PIN) RCC, 0.290" by 0.425" (16K & 64K) 

-18 PAD (PIN) RCC, 0.290" by 0.490" (256K) 
PIN ASSIGNMENT-Fig. 3.9.1-2 

3.9.1.4 - 64K & 256K BY 1 DRAM IN ZIP 

CAPACITY-64K, 256K WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-16 PIN ZIP 
PIN ASSIGNMENT-Fig. 3.9.1-3 

3.9.1.5-1M AND 4M BY 1 DRAM FAMILY IN DIP 

CAPACITY-1 M, & 4M WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-18 PIN DIP, Width: 0.3" for 1 M, 0.35" for 4M, 
PIN ASSIGNMENT-Fig. 3.9.1--4 

3.9.1.6-1M TO 16M BY 1 DRAM FAMILY IN SOJ ORTSOP2 

CAPACITY-1 M, 4M, & 16M WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-26/20 PIN SOJ: 0.3" by 0.675" for 1 M, 

: 0.3" or 0.35" by .675" for 4M 

JEDEC Standard No. 21-C 
Page 3.9.1-3 

-26/20 PIN TSOP2: 0.3" by 0.675" and 0.050" PIN PITCH for 4M 
-26/20 PIN SOJ OR TSOP-2: 0.3" FOR 16M 
-28/24 PIN SOJ ORTSOP-2: 0.4" BY 0.725"for 16M 

SUPPLY VOLTAGE-The 16M part with an BK refresh is approved for use with the LVTTL 
power and interface standard developed by Committee JC-16. 
PIN ASSIGNMENT-Fig. 3.9.1-5 

3.9.1.7-1M TO 16M BY 1 DRAM FAMILY IN ZIP 

CAPACITY-1 M, 4M, 16M WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-20 PIN ZIP, 0.400" WIDE FOR THE 1 M & 4M PARTS 
PACKAGE-28 PIN ZIP, 0.475" WIDE FOR THE 16M PART 
SUPPLY VOLTAGE-The 16M part with an BK refresh is approved for use with the LVTTL 
power and interface standard developed by Committee JC-16. 
PIN ASSIGNMENT-Fig. 3.9.1-6 

3.9.1.8 - 1 M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ 
CAPACITY-1 M, 4M, & 16M WORDS OF 1 BIT 
LOGIC FEATURES-Non-Multiplexed Address 
PACKAGE-28, 32, OR 34 PIN DIP 
PIN ASSIGNMENT-Fig. 3.9.1-7 
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I 

I 

JEDEC Standard No. 21-C 
Page 3.9.1-4 

3.9.1.9 - 1 M BY 1 DRAM IN TSOP1 
CAPACITY-1 M WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-24/20 PIN TSOP1 
PIN ASSIGNMENT-Fig. 3.9.1-8 

3.9.1.10 - 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ 
CAPACITY-16M WORDS OF 1 BIT or 4M WORDS OF 4 BITS 
LOGIC FEATURES-Configurable as a X1 or a X4 part 

-The data access mode can be chosen by logic control 
PACKAGE-28 PIN SOJ 
PIN ASSIGNMENT-Fig. 3.9.1-9 

3.9.1.11 - 64M BY 1 DRAM IN SOJ ORTSOP2 
CAPACITY-64M WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Addresses 

This part is available in two package sizes as defined below. The pin rotations of the two are essen
tially the same with the exception of two NC pins. 

PACKAGE-34 PIN SOJ, 0.500" Wide 
-34 PIN TSOP2, 0.500" WIDE, 0.050" PP 

PIN ASSIGNMENT-Fig. 3.9.1-10 
PACKAGE-32 PIN SOJ, 0.400" Wide 

-32 PIN TSOP2, 0.400" WIDE, 0.050" PP 
PIN ASSIGNMENT-Fig. 3.9.1-12 

3.9.1.12-2 X 16M BY 1 DRAM IN TSOP2 
CAPACITY-32M WORDS OF 1 BIT 
LOGIC FEATURES-Multiplexed Addresses and Two arrays of 16M x1 with common data 

pins and separate RE & CE inputs. 
PACKAGE-28/24 PIN TSOP2, 0.400" WIDE, 0.050" PIN PITCH 
PIN ASSIGNMENT-Fig. 3.9.1-11 
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# NC ORF 
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# # VBB 

D 

w· 

RE 

A 

A 

A 

VDD 

256K X 1 DRAM 

64K X 1 DRAM 

16K X 1 DRAM 

16K X 1 DRAM, 3 SUPPLY 

1 16 

2 15 

3 
16 PIN 

14 

4 
DIP 

13 

5 
0.3" 

12 

6 11 

7 10 

8 TOP VIEW 9 

FIGURE 3.9.1-1 
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NC A A 

-·--

16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES 
16K TO 256K BY 1 DRAM FAMILY IN DIP 
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256K X 1 DRAM, 0.290" X 0.490' 

64K X 1 DRAM, 0.290" X 0.425" # 

16K X 1 DRAM, 0.290" X 0.425" D # vss 

1 18 

w 3 

RE 4 18 TERMINAL 
cc 

NC 5 0.290" X 0.425" 
OR 

A 6 0.290 X 0.490 

A 7 
TOP VIEW 

9 10 

#=NC ORF 

FIGURE 3.9.1-2 

16 Q 

15 A 

14 NC 

13 A 

12 A 

16K TO 256K BY 1 DRAM IN RCC 
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16 PIN ZIP 
TOP VIEW 

AS AS 

-- 2 Q Q -CE CE ...... 
-- ...... 4 vss vss 
AS NC 5 ---- 6 D D -w w =--==- ...... 

8 RE RE 
AO AO 9 ---- 10 A2 A.2 

A1 A1 11 
12 vcc VCC 

A7 A7 13 -- AS AS 
A4 A4 

A3 A3 

FIGURE 3.9.1 a3 
64K & 256K BY 1 DRAM IN ZIP 
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D 1 D -- ---w 2 w -- --= ...... 
RE 3 RE 

-- ........ 
A10 4 # -- ---
AO 5 AO 

-- --
A1 6 A1 -- --
A2. 7 A2. -- --
A3 8 A3 

-- --
VDD 9 VDD 

1 

2 

3 

4 

5 

6 

7 

8 

9 

#= NC orTF 

4 Mb X 1 DRAM, 0.3" 

18 vss 18 vss --
17 Q 17 Q --
16 

....... 
CE 16 

...... 
CE -- -

18 15 A9 15 A9 -- ..,., 

PIN 14 A8 14 AS -- -
DIP 13 A7 13 A7 -- ..... 

12 A6 12 A6 -- -
11 AS 11 AS -
10 A4 10 A4 

FIGURE 3.9.1-4 

1 M & 4M BY 1 ADDRESS MULTIPLEXED DRAM IN DIP 
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*#t 6M X 1 DRAM, 0.400", SOJ & TSOP-2 

@16M X 1 DRAM, 0.300",SOJ & TSOP-2 

A11 6 A11 6 r 

28/24 
26/24 

& 
26/20 
PIN 

SO-J 
& 

TSOP-2 
__ 26/20 PIN ____ _ 

L 28/24, 26/24 PIN 

26/24PIN 1 

J 
26/20, 28/24 PIN 

TOPVIEW 

26/20, 26/24 PIN -------------
28/24PIN 

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 
DEVICE CONFIGURATION 1 M X 1 4M X 1 16M X 1 
REFRESH COUNT 512 1 K 2K 
REFRESH ADDRESSES AO to AB AO to A9 AO to A 10 
ROW ADDRESSES AOtoA9 A0toA10 A0toA11 
COLUMN ADDRESS AOtoA9 AOtoA10 AOtoA11 

16M X 1 
4K 

AO toA11 
AO toA11 
AO toA11 

16M X 1, 3.3V 
SK 

AO to A12 
AO to A12 
A0toA10 

• NOTE - The 4M x 1 part is approved for use in 0.300" TSOP-2 and the 16M x 1 part in 0.400" TSOP-2 (PDSO-G) packages. 
# NOTE - The 16M x 1 part with an BK Refresh is approved for use with a 3.3V VCC. 
@ NOTE - The 16M X 1 part in a 26-'24 pin package is approved in both SOJ and TSOP-:2 (PDSO-G) packages with 4K refresh. 

FIGURE 3.9.1-5 
1 M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2 
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AS 

A7 

# 16MX1 DRAM 

4MX1 DRAM 

20 Pin ZIP, 0.400": 24 Pin ZIP, 0.475: 

TOP VIEW 
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 

DEVICE CONAGURATION 1 M X 1 4M X 1 16M X 1 REFRESH COUNT 512 Refresh 1 K Refresh 2K Refresh REFRESH ADDRESSES AO to AB AO to A9 AO to A 10 ROW ADDRESSES AO to A9 AO to A10 AO to A11 COLUMN ADDRESS AO to A9 AO to A10 AO to A11 
# NOTE - The 16M x 1 part with an SK Refresh is approved for use with a 3.3V VDD. 

FIGURE 3.9.1-6 

D 

A6 

AS 

16MX1 
4K Refresh 
AO to A11 
AO to A11 
AO to A11 

1M TO 16M BY 1 DRAM FAMILY IN ZIP 

16MX1, 3.3V 
SK Refresh 
A0toA12 
AO to A12 
A0toA10 

Release4 

XILINX EXHIBIT 1006 
Page 339



Release2 

2 A14 2 vss 

3 A13 3 A14 

- - -
4 A12 4 A13 

5 A11 5 A12 

6 AS 6 A11 

7 A4 7 AS 

8 A3 8 A4 

9 A2 9 A3 

10 A1 10 A2 

11 AO 11 A1 

12 A23 12 AO 

13 F 13 F 

1 

15 G 15 G 

16 w 16 w 

16M X 1 NON-MX DRAM 

34PIN 
0.400" 

--------
1 32PJN 

0.350" 

2 

-----------
3 A13 1 28 PIN 

0.300" 

4 A12 2 

5 A11 3 
28/32/34 

PIN 
6 A10 4 

SOJ 
7 A9 5 

8 K3 6 

9 A2 7 

10 A1 8 

11 AO 9 

12 

1 

15 

TOP 
VIEW 

FIGURE 3.9.1-7 

16 D 18 

15 Q 17 
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Q 19 Q 19 

vcc 18 vcc 18 

1M TO 16M BY 1 NON-MULTIPLEXED DRAM IN SOJ 
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"""'2m ........ 
NC 000 -
D 001 ........ 

w 
=-
RE -TF NC 

1 

2 

3 

4 

5 

1MX1 DRAM 

256KX4DRAM 

24/20 
PIN 

TSOP1 

14.4 mm X 6.0 mm 
0.5 mm Pin Pitch 

TOP 
VIEW 

REFRESH ADDRESS FIELD= AO to AS 

The JED EC Std. No. 30 designator for the TSOP1 package is PDSO-G. 

FIGURE 3.9.1-8 
1 M BY 4 AND 4M BY 1 DRAM IN TSOP1 
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1 

2 

3 

4 

BTRUTHTABLE 
5 

DATA INTERFACE CONTROL 6 
B=HI, DAtA X1 

B=LO, DATA X4 7 

JEDEC Standard No. 21-C 
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4M X4DRAM 

16M X 1 DRAM 

25 

28 PIN 
24 

23 

SOJ 
22 

0.400" 21 

20 

19 

18 

17 

16 

15 
TOP VIEW 

The default state for M1, M2, M3, and B ahould be HI when no external connection is made. 

M1/M2/M3 TRUTH TABLE M1 M2 M3 

MANDATORY MODE FAST PAGE HI HI HI 

OPTIONAL MODES NIBBLE LO HI HI 
BYTE LO LO HI 
BURST LO HI LO 
STATIC COLUMN HI LO HI 
VENDOR SPECIFIC LO LO LO 
VENDOR SPECIFIC HI HI LO 
VENOOR SPFCIFIC HI LO LO 

FIGURE 3.9.1-9 
1 SM X 1/4M X 4 CONFIGURABll;. DRAM IN SOJ 
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DEVICE CONFIGURATION 
REFRESH COUNT 

8MX9DRAM 

8MX8DRAM 

16M X4 DRAM 

64MX1 DRAM 

34PIN 

SOJ 
or 

TSOP2 

0.500" 

PP= 0.05" 

TOP VIEW 

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS 

64MX1 16MX4 8M X8(9) 
4K Refresh 

8MX8(9) 
BK Refresh 

ROW/REFRESH ADDRESSES AO Through A12 AO Through A12 AO Through A11 AO Through A12 COLUMN ADDRESSES AO Through A 12 AO Through A 10 AO Through A 10 AO Through A9 
I This standard recognizes that some early deliveries of these parts may have to be in a 0.6" wide package 

FIGURE 3.9.1-10 
64M BY 1 DRAM IN SOJ & TSOP2 
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Release4 

VDD 

-· 
D 

-· Firi 
-· ..... 
w 

-· REC 
-· 
A11 

-· 

-· 
A10 

-· 
AO .... 
A1 

-· 
A2 

-· 
A3 

-· 
VDD 

2 X 16M X 1 DRAM 

2 

3 

4 

28/24 
5 

PIN 
s #TSOP223 

0.4" 
PP=0.050" 

9 

10 19 

TOP 
11 

VIEW 
18 

12 17 

13 16 

14 15 

vss 
·-

Q 

·-
NC ...... 
= CEO ...... 
-=== 
CE1 ·-
A9 

·--

AS --
A7 --
A6 

AS -
A4 -

VSS 
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# The JEDEC approved term for this package is PDSO-G 

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION 

DEVICE CONFIGURATION 

REFRESH COUNT 
ROW ADDRESS 
REFRESH ADDRESS 
COLUMN ADDRESS 

2X16MX1 

2048 Refresh 
A0 ➔ A11 

A0 ➔ A10 
A0 ➔ A11 

FIGURE 3.9.1-11 

2 X 16M X 1 

4096 Refresh 
AO ➔ A11 

A0 ➔ A11 

A0 ➔ A11 

2 X 16M BY 1 DRAM IN TSOP2 
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8MX8 DRAM 

16M X 4 DRAM 

64MX 1 DRAM 

1 

2 DQ3 

3 DQ2 

DQ2 NC 4 NC 

DQ3 NC NC 

NC 

32 PIN 
SOJ 
OR G 

TSOP2 A12 

0 0.400" 
pp= 0.050" 

TOP VIEW 

* Pin 24 is NC tor the 16M X 4 & 8K X 8 parts with a 4K Refresh. 

DEVICE CONFIGURATION 
ROW COUNT 

ROW ADDRESSES 
COLUMN ADDRESSES 

ROW & COLUMN, ADDRESS CONFIGURATIONS 

64MX 1 

AO=A12 
AO =A12 

16MX4 
4KRows 

AO= A11 
AO=A11 

16MX4 
SK Rows 

A0=A12 
AO=A10 

FIGURE 3.9.1-12 
64M BY 1 DRAM IN SOJ & TSOP2 

8MX8 
4KRows 

AO =A11 
A0=A10 

DQ7 

D06 

DOS 

D04 

vss 

*A12 
NC' 

8MX8 
BK Rows 

AO=A12 
AO= A9 
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3.9.2 Nibble Wide DRAM 
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3.9.2.9-16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ 
CAPACITY-16M WORDS OF 1 BITor4M WORDS OF 4 BITS 
LOGIC FEATURES-Configurable as a X1 or a X4 part 

- The data access mode can be chosen by logic control 
PACKAGE-28 PIN SOJ 
PIN ASSIGNMENT-Fig. 3.9.2-8 

3.9.2.10 - 256K TO 4M BY 4 NON-MUX DRAM FAMILY IN SOJ 
CAPACITY-256K, 1M, 4M WORDS OF 4 BITS 
LOGIC FEATURES-Non-Multiplexed Address 
PACKAGE-28, 32, OR 34 PIN SOJ, WIDTH Not yet defined 
PIN ASSIGNMENT-Fig. 3.9.2-9 

3.9.2.11 -4M BY 4 DRAM WITH 1 eE" AND 4 'C£ IN TSOP2 
CAPACITY-4M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 

-There are two versions of this part, one with 1 CE and one with 4 CE con
trolling each of the data bits 
PACKAGE-28/24 PIN TSOP2, 0.4" WIDE FOR THE 1 CE PART 

- 28 PIN TSOP2, 0.4" WIDE FOR THE 4 CE PART 
PIN ASSIGNMENT-Fig. 3.9.2-10 

3.9.2.12 - 16M BY 4 DRAM IN SOJ & TSOP2 
CAPACITY-16M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 

This part is available in two package sizes as defined below. The pin rotations of the two are essen-
tially the same with the exception of two NC pins. 

PACKAGE-34 PIN SOJ, WIDTH: 0.5" 
-34PIN TSOP2, WIDTH: 0.5", PIN PITCH: 0.050" 

PIN ASSIGNMENT-Fig. 3.9.2-11 
PACKAGE-32 PIN SOJ, 0.400" Wide 

-32 PIN TSOP2, 0.400" WIDE, 0.050" PP 
PIN ASSIGNMENT-Fig. 3.9.1-12 

I 
3.9.2.13-1M, 2M, & 4M BY 2 DRAM IN SOJ & TSOP2 

CAPACITY-1 M, 2M, & 4M WORDS OF 2 BITS 
LOGIC FEATURES-Multiplexed Address and a separate CE control for each data bit. 
PACKAGE-26/20, 26/24, & 28/24 PIN SOJ or TSOP2, WIDTH: 0.3", PIN PITCH: 0.050" 
PIN ASSIGNMENT-Fig. 3.9.2-12 

3.9.2.14 - 16M BY 4 DRAM WITH 4 C"E IN SOJ OR TSOP2 
CAPACITY-16M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 

- The part, has 4 CT, one controlling each of the data bits. 
PACKAGE-34 PIN TSOP2, 12.7 mm WIDE, PP= 1.27 mm 

-34 PIN SOJ, 12.7 mm WIDE, PP= 1.27 mm 
PIN ASSIGNMENT-Fig. 3.9.2-14 
PACKAGE-32 PIN SOJ, 10.16 mm Wide 

-32 PIN TSOP2, 10.16 mm Wide, 1.27 mm PP 
PIN ASSIGNMENT-Fig. 3.9.2-14 

3.9.2.15 - 64M X 4 DRAM IN TSOP2 PIN ROTATION 
CAPACITY- 64M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address, Common DATA 1/0 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.9.2-15 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 
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1 20 PIN 

--------
2 G 1 G 1 18 PIN 

-- -
3 DQ 2 DQ 2 

-- -
4 DQ 3 DQ 3 18/20 
5 w 4 w 4 PIN -- -
6 RE 5 RE 5 DIP 
7 A 6 A 6 

8 A 7 A 7 

9 A 8 A 8 -- -
10 VDD 9 VDD 9 TOP VIEW 

16K X 4 DRAM 

64K X 4 DRAM 

18 vss 

17 DQ 

16 CE 

15 DQ 

14 A* 

13 A 

12 A 

11 A 

10 A" 
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20 

- --
18 vss 19 

- -- -
17 DO 18 
- -- -
16 CE 17 
- -- -
15 DQ 16 
- -- - --
14 A 15 
- -- - --
13 A 14 
- -- -
12 A 13 

- -- -
11 A 12 
- -- - --
10 A 11 

• COLUMN ADDRESS NOT SUPPLIED ON PINS 10 & 14 TO 16K PART 

FIGURE 3.9.2-1 
16K & 64K BY 4 DRAM IN DIP 
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64K X 4 DRAM 

16K X 4 SAAM 

64K X 1 SAAM 

DQ A A 

w A A 

RE A A 

NC A A 

NC A· A 

A6 A A 

A5 A a 

3 

4 

5 

6 

7 

8 

9 

DQ G 

A A VCC A 

A A vcc A 

2 1 22 

20 

19 

22 PAD CC 18 

0.290" X 0.490" 17 

16 

15 

14 
TOP VIEW 

11 12 

VSS E 

VSS E 

FIGURE 3.9.2-2 
16K & 64K BY 4 DRAM IN RCC 

A A CE 
:1 

A A DQ 

A A AO 

A A NC 

A OQ NC 

A OQ A1 

A DQ A2 
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DQO 1 DQO 1 

DQ1 2 DQ1 2 
-- --
<== -= w 3 w 3 

-- ........ -RE 4 RE 4 

-- --
A9 5 NC 5 -- --
AO 6 AO 6 ........ 
A1 7 A1 7 ....... ...... 
A2 8 A2 8 
........ --
A3 9 A3 9 

-- --
VDD 10 VDD 1 

1 M X 4 DRAM, 0.3" 

20 

PIN 

DIP 

TOP VIEW 

FIGURE 3.9.2-3 

JEDEC Standard No. 21-C 
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20 vss 20 vss 
--

19 DQ3 19 DQ3 -
18 DQ2 18 DQ2 

---- -....... = 
17 CE 17 CE --..... c= 

16 G 16 G 

-- = 
15 AS 15 AS 

-- -
14 A7 14 A7 -- .... 
13 A6 13 A6 -- -
12 A5 12 A5 -- -
11 A4 11 A4 

256K & 1 M BY 4 ADDRESS MULTIPLEXED DRAM IN DIP 

Release2 
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RE 5 RE 5 A9 

A11, 
NC 6 A11, 

NC 6 

A10 8 

4M X 4 DRAM, 0.400" ,SOJ 

4M X 4 DRAM, 0.300" ,SOJ & TSOP-2 

1~ 5 

r 
l 

r 
t 

r 

26/20 
26/24 

& 
28/24 
PIN 
SOJ 

& 
TSOP-2 

__ Z~O.Pl~ __ 

26/24, 28/24 PIN 

- - 26/24 PIN - -

26/20, 28/24 PIN 

TOPVIEW 

- - -
1 

J 
1 

J 
1 

J - - -

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 
DEVICE CONFIGURATION 256K X 4 1M X 4 4M X 4 REFRESH COUNT 512 Refresh 1K Refresh 2K Refresh 
REFRESH ADDRESSES AO ➔ AS AO ➔ A9 AO ➔ A 10 
ROW ADDRESSES AO ➔ AS AO ➔ A9 AO ➔ A 10 
COLUMN ADDRESS AO ➔ AS AO ➔ A9 AO ➔ A10 

• NOTE - The 1 M X 4 part is approved for use in a 0.300" TSOP2 package 
The JEDEC Std. 30 approved term for the TSOP-2 package is PDSQ-G. 

FIGURE 3.$.2-4 
256K TO 4M BY 4 DRAM IN SOJ AND TSOP-2 

4MX4 
4K Refresh 
A0 ➔ A11 

A0 ➔ A11 

A0 ➔ A9 

Release4 
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Release2 

JEDEC Standard No. 21-C 
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4MX4DRAM 

1MX4DRAM 

20or24PIN 
ZIP 

=-
CE 

vss DQ3 

6 DQO 

.... 
8 w 

NC 
NC OR 

TF 

A6 A1 

A4 A3 

A7 A4 

A2 A6 

AO AS 
A5 

A7 

20 Pin ZJP, 0.400": 24 Pin ZJP, 0.475: 

#= NC or NP TOP VIEW 
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 

DEVICE CONFIGURATION 64K X 4 256K X 4 1 M X 4 4M X 4 
REFRESH COUNT 256 Refresh 512 Refresh 1 K Refresh 2K Refresh 
REFRESH ADDRESSES AD TOA? AD TOA? AOTOA9 ADTOA10 
ROW ADDRESSES AO TO A? AD TO A? AO TO A9 AD TO A 1 D 
COLUMNADDRESS AOTOA7 ADTOA7 AOTOA9 ADTOA10 

FIGURE 3.9.2-5 
64K TO 4M BY 4 DRAM IN ZIP 

A6 

AS 

4MX4 
4K Refresh 
AD TO A11 
AOTOA11 
AOTOA9 
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A9 # 

* 1MX4DRAM 

256KX4DRAM 

1 

2 

3 

4 

26/24 
5 

PIN 
s SOJ 21 

0.300" 

# = NC or TF * THE 1 M X 4 PART IS ALSO APPROVED FOR USE IN A TSOP2 PACKAGE 
WITH A PIN PITCH OF 0.050" 

FIGURE 3.9.2-6 
256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 

Release 6 
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===- -NC DQO 

D DQ1 
~ 

w 
RE 
= 

TF NC 

Release2 

8 

9 

10 

11 

12 

1MX1 DRAM 

256KX4DRAM 

24/20 
PIN 

TSOP1 
14.4 mm X 6.0 mm 
0.5 mm Pin Pitch 

TOP 
VIEW 

REFRESH ADDRESS FIELD= AO to AS 

JEDEC Standard 21-C 
Page 3.9.2-11 

The JEDEC Std. No. 30 designator for the TSOP1 package is PDSO-G. 

FIGURE 3.9.2-7 
1M BY 4 AND 4M BY 1 DRAM IN TSOP1 
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8 TRUTH TABLE 

DATA INTERFACE CONTROL 

B=HI, DATA X1 

B=LO, DATA X4 

4MX4DRAM 

16M X 1 DRAM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

28 PIN 
23 

SOJ 
22 

0.400" 21 

20 

19 

18 

17 

16 

15 
TOPVIEW 

The default state for M1, M2, M3, and B ahould be HI when no external connection is made. 

M1/M2/M3 TRUTH TABLE M1 M2 M3 

MANDATORY MODE FAST PAGE HI HI HI 

OPTIONAL MODES NIBBLE LO HI HI 
BYTE LO LO HI 
BURST LO HI LO 
STATIC COLUMN HI LO HI 
VENDOR SPECIFIC LO LO LO 
VENDOR SPECIFIC HI HI LO 
VENDOR SPECIFIC HI LO LO 

FIGURE 3.9.2-8 
16M X 1/4M X 4 CONFIGURABLE DRAM IN SOJ 

Release2 
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Release 2 

2 A14 2 vss 

3 A13 3 A14 

4 A12 4 A13 

5 A11 5 A12 

6 A5 6 A11 

7 A4 7 A5 

8 A3 8 A4 

9 A2. 9 A3 

10 A1 10 A2. 

11 AO 11 A1 

12 A2.1 12 AO 

13 F 13 F 

15 G 15 G 

16 w 16 w 

4M X 4 NON-MX DRAM 

34PIN 
0.400" 

--------
1 32PIN 

0.350" 

2 

3 A13 1 28PIN 
0.300" 

4 A12 2 

5 A11 3 
28/32/34 

PIN 
6 A10 4 

SOJ 
7 A9 5 

8 A3 6 

9 A2 7 

10 A1 8 

11 AO 9 

12 F 10 

e 11 

14 G 12 

15 w 13 

TOP 
VIEW 

FIGURE 3.9.2-9 

16 DQ 

15 

18 

JEDEC Standard No. 21-C 
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DQ 19 

256K TO 4M BY 4 NON-MULTIPLEXED DRAM IN SOJ 
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1 

2 

3 

4 

5 

6 

27 

26 

28 PIN 
SOJ 
and 

TSOP2 
0.300" Wide 22 

0.050" 21 
Pin Pitch 

20 

19 

18 

17 

16 

TOP VIEW 15 

The JED EC Std. No 30 designator for the TSOP2 package is PDSO-G 

NC 

AB 

A7 

A6 

A~. 

A4 

# NOTE: A 1 o & A 11 are used as defined in the following table as a function of the refresh count implemented. 

Device Confiauration 4MX4 4MX4. 
Refresh Count 2K 4K 
Row/Refresh Address A0-,A10 A0-+A11 
Column Address AO-, A10 A0-+A9 

FIGURE 3.9.2-10 
4M BY 4 DRAM WITH 4 CE IN SOJ AND TSOP2 

Release 6 
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I 

3.9.2.1 - 16K & 64K BY 4 DRAM IN DIP 

CAPACITY-16K, 64KWORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address, Common DATA 1/0 
PACKAGE-18 PIN DIP, 0.3"WIDE 
PIN ASSIGNMENT-Fig. 3.9.2-1 

3.9.2.2 - 16K BY 4 DRAM IN DIP 

CAPACITY-16K WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address, Separate DATA 1/0 
PACKAGE-20 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT-Fig. 3.9.2-1 

JEDEC Standard No. 21-C 
Page 3.9.2-3 

NOTE: At the time that this document was published, this standard was in the process of being 
rescinded by the Committee. 

3.9.2.3 - 64K BY 4 DRAM IN RCC 

CAPACITY-64K WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address with Common DATA 1/0 
PACKAGE-22 PAD (PIN) RCC, 0.290" X 0.490" 
PIN ASSIGNMENT-Fig. 3.9.2-2 

3.9.2.4- 256K & 1 M BY 4 DRAM FAMILY IN DIP 

CAPACITY-256K, 1 M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-20 PIN DIP, Width: 0.3" for 256K & 1 M, 
PIN ASSIGNMENT-Fig. 3.9.2-3 

3.9.2.5 - 256K TO 4M BY 4 DRAM FAMILY IN SOJ & TSOP2 

CAPACITY-256K, 1 M, 4M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-26/20 PIN SOJ: 0.3" by 0.675" for 256K 

-26/20 PIN SOJ or TSOP2: 0.3" or 0.35" by 0.675" for 1 M 
-26/24 PIN SOJ OR TSOP-2: 0.3" for 4M 
-28/24 PIN SOJ: 0.4" by 0.725 for 4M 

PIN ASSIGNMENT-Fig. 3.9.2-4 

3.9.2.6 - 64K TO 4M BY 4 DRAM IN ZIP 

CAPACITY-64K, 256K, 1 M, 4M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 
PACKAGE-20 PIN ZIP, 0.400"WIDE FOR 64K, 256K, & 1 M PARTS 

-24 PIN ZIP, 0.475" WIDE FOR 4M PART 
PIN ASSIGNMENT-Fig. 3.9.2-5 

3.9.2.7 - 256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 
CAPACITY-256K, 1 M WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address with 4 CE clocks controlling the 4 data bits 
PACKAGE-26/24 PIN SOJ, Width: 0.3" 

-26/24 PIN TSOP2, WIDTH: 0.3", PIN PITCH: 0.050" 
PIN ASSIGNMENT-Fig. 3.9.2-6 

3.9.2.8 - 256K BY 4 DRAM IN TSOP1 

CAPACITY-256K WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address 

Release4 

PACKAGE-24/20 PIN TSOP1, 14.4 mm x 6.0 mm, 0.5 mm LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.9.2-7 
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DEVICE CONFIGURATION 
REFRESH COUNT 

DQ0 

DO1 

1 

2 

3 

4 

5 

6 

8MX9DRAM 

8MXBDRAM 

16MX4DRAM 

64MX 1 DRAM 

34PIN 

SOJ 
or 

TSOP2 

0.500" 

PP= 0.05" 

TOP VIEW 

JEDEC Standard No. 21-C 
Page 3.9.2-15 

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS 

64MX1 16MX4 BMX8(9) 
4K Refresh 

8MX8(9) 
BK Refresh 

ROW/REFRESH ADDRESSES AO Through A12 AO Through A12 AO Through A11 AO Through A12 
COLUMN ADDRESSES AO Through A12 AO Through A10 AO Through A10 AO Through A9 

I This standard recognizes that some early deliveries of these parts may have to be in a 0.6" wide package 

FIGURE 3.9.2-11 

i6M BY 4 DRAM IN SOJ & TSOP2 
Rele·ase 4 a 
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4M X 2 DRAM, 28/24 SOJ 

fflrn5~5A95 

26/20 
26/24 

& 
28/24 
PIN 
SOJ 

& 
TSOP-2 

1 ~d· s Ne s , , r 
_, - - ~ - : - _L _ _2§/i'!. if!./2_4..PtN_ J_ - ~ - ~ - - .._i-,......,-1 : : r , : : 

I I L J I I 

I I I 9 8 I 
I I I D D I --,-y------------- --,-r·-' , r 25124 PIN 1 , , A9 8 , , L J , , 1 

A10 9 
·--•-•=I- 26/20, 28/24 PIN 

0.300" 
PP:0.050" 

TOP VIEW 

26/20, 26/24 PIN 

ROW, & COLUMN, ADDRESS CONFIGURATION DEVICE CONFIGURATION 1MX2 2M X2 ROW COUNT 1 K Rows 1 K Rows 
ROW ADDRESSES AO ➔ A9 AO ➔ A10 
COLUMN ADDRESS AO ➔ A9 AO ➔ A9 

FIGURE 3.9.2-12 

4MX2 
2K Rows 

AO ➔ A10 

A0 ➔ A10 

I I 

I I 

AB 

A7 

AG 

A5 

A4 

vss 

4MX2 
4K Rows 
AO ➔ A11 
AO ➔ A9 

1 M TO 4M BY 2 DRAM WITH 2 CAS IN SOJ & TSOP2 
Release 4r7 
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1 

DOD 2 

DQ1 3 

DQ2 NC 4 

DQ3 NC 5 

6 

7 

8 

9 

0 

BM XB DRAM 

16MX4 DRAM 

64M X 1 DRAM 

32 PIN 

SOJ 
OR 

TSOP2 

0.400" 
pp= 0.050" 

TOP VIEW 

2 

JEDEC Standard No. 21-C 
Page 3.9.2-17 

DQ3 DQ7 

DQ2 DQ6 

NC DQ5 

NC DQ4 

NC vss 

G 

A12 

* Pin 24 is NC for the 16M X 4 & BK X 8 parts with a 4K Refresh. 

DEVICE CONFIGURATION 
ROW COUNT 

ROW ADDRESSES 
COLUMN ADDRESSES 

ROW & COLUMN, ADDRESS CONFIGURATIONS 

64MX1 

AO=A12 
AO=A12 

16MX4 
4KRows 

AO =A11 
AO= A11 

16MX4 
SK Rows 

AO=A12 
AO=A10 

FIGURE 3.9.2-13 

8MX8 
4K Rows 

AO= A11 
AO =A10 

16M BY 4 DRAM IN SOJ & TSOP2 

Release 5r7 

8MX8 
SK Rows 

AO= A12 
AO= A9 
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X 4 DRAM WITH 4 CAS IN 32 P PACKA 

VDD 1 VDD 1 32 

DQO 2 DQO 2 31 

DO1 3 DQ1 3 34 Pin 30 

SOJ 
NC 4 NC 4 or 29 

NC 5 NC 5 TSOP2 28 
12.7mm 

NC 6 - 6 27 CASO PP=1.27mm --- -- 7 CASO 7 CAS1 26 

we 8 WE 8 25 
32Pin 

RAS 9 RAS 9 SOJ 24 

CAS1 10 AO 10 or 
23 

TSOP2 

AO 11 A1 11 10.16mm 22 

A1 12 A2 12 
PP=1.27 mm 21 

A2 13 A3 13 20 

A3 14 A4 14 19 

A4 15 AS 15 18 

AS 16 VDD 16 32Pin 17 
--------

VDD 17 34Pin 

ADDRESS CONFIGURATIONS 

ROW COUNT 4K Rows SK Rows 

ROW ADDRESSES AO ⇒ A11 AO ⇒ 12 
COLUMN ADDRESSES AO ⇒ A11 AO ⇒ 10 

FIGURE 3.9.2-14 

vss 34 vss 

DQ3 33 DQ3 

DQ2 32 DQ2 

NC 31 NC 

NC 30 NC 

CAS3 29 NC -- -
CAS2 28 CAS3 

OE 27 OE 

A12,NC 26 CAS2 
-- --

A11 25 A12, NC 

A10 24 A11 

A9 23 A10 

AB 22 A9 

A7 21 AB 

AG 20 A7 

vss 19 A6 

18 vss 
*NOTE: The JESD30 
approved term for the 
TSOP2 package is 
PDSO-G, for the SOJ 
is PDSO-J 

16M BY 4 DRAM WITH 4 CAS IN SOJ & TSOP2 
Release 6r7 
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DDQ, 
VDD --- ----D01 NC 

NC 

NC 

w 

RE 

VDD 

AO 

A1 

AS 

AG 

D04 NC 

1o1-- VDDQ 
VDD 

DQS DQ2 

VDD 

32M X 8 DRAM 

64MX4 DRAM 

1 

2 

3 

4 

5 

6 40 PIN 
TSOP2 

or 
SOJ 

g Package 32 

Dimensions 
10 undefined 31 

11 See note. 30 

TOP VIEW 

29 

28 

27 

26 

25 

24 

23 

22 

21 

-= NC, 
VREF --

CE' 

G 

vss 

A7 

NC DQ7 

vssa,, __ 
vss 
D03 DQ6 

vss 

NOTES 

JEDEC Standard No. 21-C 
Page 3.9.2-19 

1. Pin numbers and pin count are 
for reference only. This is a pin 
rotation only. Package dimensions 
are not specified at this stage. 
2. CBR refresh is the only 
standardized method of refreshing 
non-synchronous DRAMs with 
densities of 256Mb and higher. 
3. The standard refresh interval 
(tREF) for 256Mb DRAMs is 64ms. 
(7.8 µs per row with 8K rows, 3.9 µs 
with 16K rows. 
4. (NC, VREF) is VREF on devices 
that require an external voltage 
reference. 
5. The VDDQ designator is used 
when the power supply pins for the 
DQ 1/0 drivers are internally de 
isolated from the other VDD power 
supply pins. 
6. The VSSQ designator is used 
when the ground reference pins for 
the DQ 1/0 drivers are internally 
isolated from the primary ground 
references (VSS) 

ROW ADDRESSES 
COLUMN ADDRESSES 

64MX4 

A0TOA13 
AO TOA11 

32MX8 

AO TO A13 
A0TOA10 

Release 6 

Pin numbers and pin count are for reference only. This is a pin 
rotation only. Package dimensions are not specified at this stage. 

FIGURE 3.9.2-15 
64M BY 4 DRAM PIN ROTATION IN TSOP2 
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3.9.3 Byte Wide DRAM 

Release 1 

JEDEC Standard No. 21-C 
Page 3.9.3-1 
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Release 1 
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3.9.3.1 - 32K BY 8 DRAM IN DIP 

CAPACITY-32K WORDS OF 8 BITS, 
PACKAGE-28 PIN DIP, _0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.9.3-1 

3.9.3.2 - 32K BY 8 DRAM IN RCC 

CAPACITY-32K WORDS OF 8 BITS, 
PACKAGE-32 PAD (PIN) RCC, 0.450" X 0.550" 
PIN ASSIGNMENT-Fig. 3.9.3-2 

3.9.3.3 - 512K BY 8 & BY 9 DRAM IN SOJ, TSOP2, & ZIP 

CAPACITY-512K WORDS OF 8 & 9 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 
PACKAGE-28 PIN SOJ, 0.400" WIDE 

-28 PIN TSOP2, 0.400" WIDE 
-28 PIN ZIP, 0.475" WIDE 

PIN ASSIGNMENT-SOJ & TSOP2, Fig. 3.9.3-3 
-ZIP, Fig. 3.9.3-4 

3.9.3.4 - 512K BY 8 & BY 9 NON-MUX DRAM IN SOJ 

CAPACITY-512K WORDS OF 8 & 9 BITS, 
LOGIC FEATURES-NON-MULTIPLEXED ADDRESS 
PACKAGE-36 PIN SOJ, 0.400" WIDE 
PIN ASSIGNMENT-Fig. 3.9.3-5 

3.9.3.5 - 2M BY 8 & 9 DRAM IN SOJ & TSOP2 

CAPACITY-2M WORDS OF 8 & 9 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

JEDEC Standard No. 21-C 
Page 3.9.3-3 

-At the option of the manufacturer, these parts may utilize either 2K or 4K 
refresh cycles 

PACKAGE-28 PIN SOJ or TSOP2, 0.300" or 0.400" WIDE, 0.050" PIN PITCH for 2M BY 8 Part 
-32 PIN SOJ or TSOP2, 0.400" WIDE, 0.050" PIN PITCH for 2M BY 8 or 9 Part 

PIN ASSIGNMENT-Fig. 3.9.3-6 

3.9.3.6 - SM BY 8 & 9 DRAM IN SOJ & TSOP2 

CAPACITY-BM WORDS OF 8 or 9 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

-At the option of the manufacturer, these parts may utilize either 4K or SK re
fresh cycles 

The XS part is available in two package sizes as defined below. The pin rotations of the two are 
essentially the same with the exception of two NC pins. 

PACKAGE-34 PIN SOJ, 0.500" WIDE 
-34 PIN TSOP2, 0.500" WIDE, 0.025" PIN PITCH 

PIN ASSIGNMENT-Fig. 3.9.3-7 
PACKAGE-32 PIN SOJ, 0.400" Wide 

-32 PIN TSOP2, 0.400" WIDE, 0.050" PP 
PIN ASSIGNMENT-Fig. 3.9.1-12 

3.9.3.7 - 32M X 8 DRAM IN TSOP2 PIN ROTATION 

CAPACITY- 32M WORDS OF 8 BITS 

Release 6 

LOGIC FEATURES-Multiplexed Address, Common DATA 1/0 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.9.3-9 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 
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•••s or Opt. @ E or S 

Release 1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

32KX 8 DRAM 

•32KX 8 SRAM 

16K X 8 SRAM 

* SK X 8 SRAM 

4KX 8 SRAM 

2KX 8 SRAM 

28 PIN DIP 

0.6" 

TOP VIEW 

JEDEC Standard No. 21-C 
Page 3.9.3-5 

* These parts Are also approved In a 0.3" DIP and 0.3" SOJ 

FIGURE 3.9.3-1 
32K BY 8 DRAM IN DIP 
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JEDEC Standard No. 21-C 
Page 3.9.3-6 

32K X 8 DRAM 

32K X 8 SRAM 

16K X 8 SRAM 

BK X 8 SRAM 

4KX8 SRAM 

2K X 8 SRAM 

1K X 8 SRAM 

512 X 8 SRAM 

14:+-+--+--+--l-+-A4 7 

14:+-++-+--l-+-A3 8 

A7 NC NC * VCC W 

3 2 32 31 

32 PIN 

CHIP CARRIER 

0.450" X 0.550" 

TOP VIEW 

15 16 17 18 19 

DQ2 VSS * 

FIGURE 3.9.3-2 
32K BY 8 DRAM IN RCC 

NOTE 

• = NU ON PLASTIC CC 
NC ON CERAMIC CC 

#=Sor OPT 

Release 1 
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Release 2 

512KX9DRAM 

512KX8DRAM 

2 

3 26 

4 25 

5 28 PIN 
24 

6 SOJ 23 

7 and 22 

TSOP2 
8 21 

0.400" 
9 20 

10 19 

11 18 

17 

13 16 

14 15 
TOPVlEW 

REFRESH ADDRESS AO THROUGH A9 
ROW ADDRESS AO THROUGH A9 
COLUMN ADDRESS AO THTOUGH A8 

JEDEC Standard 21-C 
Page 3.9.3-7 

The JEDEC Std. No 30 designator for the TSOP2 package is PDSO-G 

FIGURE 3.9.3-3 
512K by 8 and 9 DRAM in SOJ 
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JEDEC Standard 21-C 
Page 3.9.3-8 

28 PIN ZIP 
O.47S"WIDE 

TOP VIEW 
"""' ...,. 
G G 1 ...... ...... 

-= ..... -- .,,. ... CE CE 
DQ4 DQ4 3 ...... ....... _ ... -... DQS DQ5 
DQ7 DQ6 s ....... ---........ "'""" DQ7 DQ8 
vss vss 7 ....... ....... 
...... vcc vcc 

DQO DQO 9 ...... ....... 
-- -- DQ1 DQ1 

DQ2 DQ2 -- ...... 
-- ...... DQ3 DQ3 

DQ4 NC ..... --
"""" = -- w w ..... 

RE RE --
A9 A9 

AO AO 17 ....... ...... 
-- A1 A1 
A2 A2 -- A3 A3 
AO AO -- ---- 22 vss vss 
A1 A1 ... = --...... -- AS AS 
A7 A7 ....... --...... A7 A7 
A4 A4 -- == 

28 NC NC 

FIGURE 3.9.3-4 
51211< by 8 and 9 DRAM in ZIP 

Release2 
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Release2 

512K X 9 DRAM 

512K X 8 DRAM 

1 36 

2 35 

3 34 

4 33 

5 36 PIN 32 

6 31 

SOJ 
7 30 

8 0.400fi 29 

9 28 

10 27 

11 26 

12 25 

13 24 

14 23 

15 22 

16 21 

17 20 

18 19 
TOP VIEW 

Refresh address field = AO THROUGH A9 

FIGURE 3.9.3-5 

JEDEC Standard 21-C 
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512K by 8 and 9 NON-MULTIPLEXED DRAM in SOJ 
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JEDEC Standard No. 21-C 
Page 3.9.3-1 0 

vcc 1 

2M X 8/9 DRAM, 0.4" 

2M X 8 DRAM, 0.3" or 0.4" 

32PIN 

--------1----
DQ0 2 

----------------
DQ1 3 vcc 1 28 PIN 

DQ2 4 DQO 

DQ3 5 DQ1 

DQB, 6 NC 
28 & 32 PIN 

w 7 DQ3 0.400" 

- 28 PIN RE 8 w 
0.300" - S0-J NC 9 RE or 

TSOP-2 
11, NC 10 A11, NC 

A10. 11 A10 

AO 12 AO 

A1 13 A1 PIN PITCH 
0.050" 

A2 14 A2 

A3 15 A3 

vcc 16 vcc TOP VIEW 

2KREFRESH 4K REFRESH 

ROW/REFRESH ADDRESSES AO THROUGH A10 AO THROUGH A11 
COLUMN ADDRESSES AO THROUGH A9 AO THROUGH AB 

FIGURE 3.9.3-6 

32 vss 

31 DQ7 
---

30 DQG 
---

29 DOS 
---

28 DQ4 
---

27 CE 

26 G 

CE 25 NC 

G 24 NC 

A9 23 A9 

AS 22 AS 

A7 21 A7 

AG 20 AG 

AS 19 AS 

A4 18 A4 

15 vss 17 vss 
* Note: The JEDEC Standard 30 

term for the TSOP-2 package is 
PDSo-G 

2M BY 8 & 9 DRAM IN SOJ & TSOP2 
Release S 
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DEVICE CONFIGURATION 
REFRESH COUNT 

DQO 

DQ1 

1 

2 

3 

4 

5 

6 

Bl\/lX9DRAM 

81\/lXBDRAM 

16MX4 DRAM 

64MX 1 DRAM 

34PIN 

SOJ 
or 

TSOP2 

0.500" 

PP= 0.05" 

TOP VIEW 

JEDEC Standard No. 21-C 
Page 3.9.3-11 

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS 

64MX1 16MX4 8MX8(9) 
4KRefresh 

BMX8(9) 
BK Refresh 

ROW/REFRESH ADDRESSES AO Through A 12 AO Through A 12 AO Through A 11 AO Through A 12 
COLUMN ADDRESSES AO Through A 12 AO Through A 10 AO Through A 10 AO Through A9 

This standard recognizes that some early deliveries of these parts may have to be in a 0.6" wide package 

FIGURE 3.9.3-7 

SM BY 8 & 9 DRAM IN SOJ & TSOP2 
Release 4 a 
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DQ2 NC 

DQ3 NC 

1 

2 

3 

4 

5 

6 

7 

10 

SMXSDRAM 

16M X4 DRAM 

64M X 1 DRAM 

DQ3 

D02 

NC 

NC 

NC 

32 PIN 

SOJ 
OR G 

TSOP2 
A12 

0.400" 23 
pp= 0.050" 

22 

TOP VIEW 

* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh. 

DEVICE CONFIGURATION 
ROW COUNT 

ROW ADDRESSES 
COLUMN ADDRESSES 

ROW & COLUMN, ADDRESS CONFIGURATIONS 

64MX 1 

AO=A12 
AO=A12 

16MX4 
4K Rows 

AO= A11 
AO= A11 

16MX4 
BK Rows 

FIGURE 3.9.3-8 
SM BY 8 DRAM IN SOJ & TSOP2 

8MX8 
4K Rows 

AO=A11 
AO=> A10 

DQ7 

DQ6 

DQ5 

DQ4 

vss 

8MX8 
SK Rows 

AO=A12 
AO= A9 

Release 5r7 
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32MX8 DRAM 

64M X4 DRAM 

1 
--

DQ0 2 --- ---
DDQ, 3 -- ~@-

DO1 NC 4 

-- NC 5 ---
NC 6 40 PIN 
w TSOP2 --- --- or 
RE 

SOJ --- ---
VDD 

AO 10 Package 31 
Dimensions 

A1 11 undefined 30 ---
A2 12 See note. 29 ---
A3 28 

A4 27 

AS 26 

AS 25 

NC 24 

VDDQ 23 VDD --- ---
DO5 DO2 22 

VDD TOP VIEW 
21 

64MX4 

ROW ADDRESSES AO TO A13 

NC 

NC --NC, 
VREF 

CE 

G 

vss 

A13 

A12 --
A11 --
A10 

A9 

AB 
== 

A7 

NC 

--

DO2 

--
--

DQ7 

--

NOTES 

JEDEC Standard No. 21-C 
Page 3.9.3-13 

1. Pin numbers and pin count are 
for reference only. This is a pin 
rotation only. Package dimensions 
are not specified at this stage. 
2. CBR refresh is the only 
standardized method of refreshing 
non-synchronous DRAMs with 
densities of 256Mb and higher. 

3. The standard refresh interval 
(tREF) for 256Mb DRAMs is 64ms. 
(7.8 µs per row with SK rows, 3.9 µs 
with 16K rows. 
4. (NC, VREF) is VREF on devices 
that require an external voltage 
reference. 
5. The VDDQ designator is used 
when the power supply pins for the 
DO 1/0 drivers are internally de 
isolated from the other VDD power 
supply pins. 
6. The VSSQ designator is used 
when the ground reference pins for 
the DO 1/0 drivers are internally 
isolated from the primary ground 
references (VSS) 

COLUMN ADDRESSES AOTO A11 

32MX8 

AO TO A13 
AOTOA10 

Release 6 

Pin numbers and pin count are for reference only. This is a pin 
rotation only. Package dimensions are not specified at this stage. 

FIGURE 3.9.3-9 
32M BY 8 DRAM PIN ROTATION IN TSOP2 
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3.9.4 Word Wide DRAM 

Release 1 

JEDEC Standard No. 21-C 
Page 3.9.4-1 

XILINX EXHIBIT 1006 
Page 377



JEDEC Standard No. 21-C 
Page 3.9.4--2 

Release 1 
XILINX EXHIBIT 1006 

Page 378



3.9.4.1 - 64K BY 16 DRAM WITH 2 WIN SOJ & TSOP2 
CAPACITY-64K WORDS OF 16 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 
PACKAGE--40 PIN SOJ, 0.400" WIDE 

JEDEC Standard No. 21-C 
Page 3.9.4-3 

--44/40 PIN TSOP2, 0.400" WIDE, 0.8mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.9.4-1 (SOJ) 

-Fig. 3.9.4-6 (TSOP2) 

3.9.4.2 - 256K & 1 M BY 16 & 18 WITH 2 'CE OR 2 W DRAM IN SOJ & TSOP2 
CAPACITY-256K, 1 M WORDS OF 16 & 18 BITS, 

The standard for the 2 W versions of the 1 M part has been rescinded and removed from Figs. 3.9.4-4 & 3.9.4-5 in Release 5. 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

-There are two versions of these parts, one with 2 Wand the other with 2 CE. 
- The two clocks control the LOWER BYTE and UPPER BYTE data bits. 
-The 1 M part allows the option of the manufacturer to utilize eith.er 1 K or 4K 

refresh cycles 
PACKAGE-256K in 40 PIN SOJ, 0.400" WIDE 

-256K in 44/40 PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH 
-1 M IN 42 PIN SOJ, 0.400" WIDE 
-1 M in 50/44 PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH 

PIN ASSIGNMENT-Fig. 3.9.4-2 (256K SOJ) 
-Fig. 3.9.4-3 (256K TSOP2) 
-Fig. 3.9.4-4 (1M SOJ) 
-Fig. 3.9.4-5 (1 M TSOP2) 

3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ 
CAPACITY-256K WORDS OF 16 BITS 
LOGIC FEATURES-This part contains multiple logic functions that are similar to those used 

in MPDRAMS and that are keyed for VIDEO memory applications. All 
devices meeting this standard must contain all functions which must be 
implemented as defined in the TRUTH TABLE. 

PACKAGE--40 PIN DIP, 0.400" WIDE, 0.100" PIN PITCH 
--40 PIN SOJ, 0.400" WIDE, 0.050" PIN PITCH 

PIN ASSIGNMENT-Fig. 3.9.4-?A 
FUNCTION TRUTH TABLE-Fig. 3.9.4-78 

3.9.4.4- 2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP2 
CAPACITY-2M & 4M WORDS OF 16 or4M WORDS OF18 BITS 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

-These parts utilizes 4K or SK refresh cycles 
PACKAGE-SO PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH, X16 parts only 
PACKAGE-54 PIN TSOP2, 0.500" WIDE, 0.8 mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.9.4-8 

3.9.4.5-128K & 256K BY 16 BURST DRAM WITH 2 CAS IN SOJ, TSOP2, OR ZIP 
CAPACITY-128K OR 256K WORDS OF 16 BITS 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

- These parts have BURST data out capability 
PACKAGE--40 PIN SOJ, 10.16 mm WIDE, 1.27 mm PIN PITCH 
PACKAGE--44/40 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PIN PITCH 
PACKAGE--40 PIN ZIP, 1.27 mm PIN PITCH (256K only) 
PIN ASSIGNMENT-SOJ, Fig. 3.9.4-9 
PIN ASSIGNMENT-TSOP2, Fig. 3.9.4-10 
PIN ASSIGNMENT-ZIP, Fig. 3.9.4-11, (256K ONLY) 

Release7 
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3.9.4.6 - 16M X 16 DRAM IN TSOP2 PIN ROTATION 
CAPACITY-16M WORDS OF 16 BITS 
LOGIC FEATURES-Multiplexed Address, Common DATA 1/0 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.9.4-12 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 

3.9.4.7 -128K AND 256K BY 32 DRAM WITH 4 eE IN SSOP 
CAPACITY-128K OR 256K WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

-The part, has 4 CE, one controlling each group of 8 data bits. 
PACKAGE- 64 PIN SSOP, 0.525" WIDE, PP= 0.8 mm 
PIN ASSIGNMENT-Fig. 3.9.4-13 

3.9.4.8 - 512K & 2M BY 32 & 36 DRAM WITH 4 C"E" IN SOJ & TSOP2 
CAPACITY-512K, 2M WORDS OF 32 & 36 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

-The part, has 4 CE, one controlling each group of 8 or 9 data bits. 
-The standard allows the option of the manufacturer to utilize either 1 K or 4K refresh cycles 

PACKAGE-70 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PP 
-70 PIN TSOP2, 10.16 mm WIDE, 0.65 mm PP, 512K only. 
-70 PIN SOJ, 10.16 mm WIDE, 0.8 mm PP 

PIN ASSIGNMENT-Fig. 3.9.4-14 

3.9.4.9 - SM X 32 DRAM IN TSOP2 PIN ROTATION 
CAPACITY- BM WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address, Common DATA 1/0 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.9.4-15 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 

1

3.9.4.10 - 2M X 32 DRAM IN TSOP2 
CAPACITY- BM WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address, Common DATA 1/0 
PACKAGE-86 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP 
PIN ASSIGNMENT-Fig. 3.9.4-16 

Releases 
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64K X 16 DRAM 

---vcc ---
OQO 2 

001 3 

002 4 ---
003 5 

004 6 

005 7 
40 PIN 

--- SOJ 
006 8 0.400" 
007 9 32 

NC 10 31 

vcc 11 ---uw 12 ---i:w 13 

--RE 14 

AO 15 

A1 16 

A2 17 

A3 18 

A4 19 

vcc TOP VIEW 
20 

FIGURE 3.9.4-1 
64K BY 16 DRAM IN SOJ 

--
009 

008 

NC 

vss 

ce 
a --
NC 

NC 

NC 

A7 

A6 

AS 

vss 

JEDEC Standard No. 21-C 
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DQS NC 

Iw Iw 

uw uw 

DQ8 

NC 

w 

DQO 

DQ1 

DQ2 

003 

vcc 

DQ4 

005 

DQ6 

DQ7 

NC 

NC 

w 

NC 

ROW & REFRESH ADDRESSES 
COLUMN ADDRESSES 

256K X 18 WITH 2 W 

256KX 16 WITH2W 

256K X 18 WITH 2 CE 

256K X 16 WITH 2 CE 

1 

2 

3 

4 

5 

40 PIN 
SOJ 

s 0.400" 

TOPVJEW 

WITH2CE 

AO THROUGH AS 
AO THROUGH AS 

FIGURE 3.9.4-2 

DQ15 DQ17 DQ15 DQ17 - -- -
DQ14 DQ16 0014 0016 - -- -
DQ13 DQ15 0013 0015 - -- -
DQ12 DQ14 DQ12 0014 - -- -
vss - -- -

DQ11 DQ13 0011 0013 - -- -
0010 DQ12 0010 0012 

009 DQ11 DQ9 0011 

DQB DQ10 DQS OOtO 

NC 009 NC DQ9 

LCE LCE NC NC 

TICE i:iCE CE CE 

G 

AB 

A7 

A6 

AS 

A4 

vss 
WITH2W 

AO THROUGH AS 
AO THROUGH A7 

255K BY 16 & 18 DRAM WITH 2 CE & 2 W 

Release2 
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DOB 

CONFIGURATION 
REFRESH COUNT 
REFRESH ADDRESS 
ROW ADDRESS 
COLUMN ADDRESS 

NC 

--

DQB 

A9 

AO 

A1 

1cr,2w 
1024 Cycles 
A0TOA9 
A0TOA9 
A0TOA7 

256K BY 18 DRAM, 2 CE & 1 W 

1 

2 DQ15 

3 DQ14 

4 DQ13 

--
5 DQ12 

vss 
44/40 

DQ11 
TSOP2 --
0.400" 

PIN PITCH a DQ9 

0.8mm 
DQ8 

13 NC 

14 NC 

15 CE 

16 G 

17 AB 

18 A7 

A6 

AS 

A4 
TOP VIEW 

vss 

JEDEC Standard No. 21-C 
Page 3.9.4-7 

DQ17 DO15 DQ17 

DQ16 DQ14 DQ16 

DQ15 DQ13 DQ15 

-
DQ14 DQ12 DQ14 

DQ13 DQ11 DQ13 

-
DQ12 DQ10 · DQ12 

DQ11 DQ9 DQ11 

DQ10 DOB DQ10 

DQ9 NC DQ9 

2cr, 1 w 
512 Cycles 
A0TOAB 
A0TOAB 
A0TOAB 

The JED EC Std. No 30 designator for the TSOP2 package is 
PDS~ 

* NOTE: In the first release of this standard, Pin 6 was a 
VSS connection. This was in error and this release changes 
Pin6to VDD. 

FIGURE 3.9.4-3 

256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2 
Release4 
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ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

42PIN 

S0-J 

0.400" 

PIN 
PITCH 
0.050" 

1K REFRESH 

AO THROUGH A9 
AO THROUGH A9 

FIGURE 3.9.4-4 

DO15 DQ17 

DO14 DQ16 

DO13 DQ15 

DO12 DQ14 

DO11 DQ13 - --
DQ10 DQ12 

DO9 DQ11 

DO8 DQ10 

NC DQ9 

LCE LCE 

NOTE: The initial publication 
of this standard in Release 3 
contained two devices with 2 
W inputs. The standard for 
these devices has been re-
scinded. 

4K REFRESH 

AO THROUGH A 11 
AO THROUGH A7 

1M BY 16 & 18 DRAM WITH 2 cE IN SOJ 
Releases 
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Release 5 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

1 M X 18 WITH 2 CE 
1M X 16WITH2~ 

1 

2 

7 
*TSOP-2 

8 0.400" 
9 PIN PITCH 42 

#0.Bmm 41 

TOP VIEW 

1KREFRESH 

AO THROUGH A9 
AO THROUGH A9 

FIGURE 3.9.4-5 

DQ11 

D010 

DQ9 

JEDEC Standard No. 21-C 
Page 3.9.4-9 

4KREFRESH 

Note: The JEDEC 
Standard 30 term for 
theTSOP-2package 
is PDSO-G 

AO THROUGH A11 
AO THROUGH A7 

1 M BY 16 & 18 DRAM WITH 2 "CE IN TSOP2 
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........ 
uw 
-LW 

-RE 

AO 

A1 

A2 

A3 

A4 

vcc 

13 

14 

15 

16 

17 

18 

44/40 

TSOP-2 

0.400" 

PIN PITCH 

0.8mm 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

* Note:TheJEDECStandard 
30 term for the TSOP-2 
package is PDSo-G 

AO THROUGH A7 
AO THROUGH A7 

FIGURE 3.9.4-6 -64K BY 16 DRAM WITH 2 WIN TSOP-2 

Release3 
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256K X 16 DRAM 

VDD 1 

DQ0 2 ---
D01 3 ----
DO2 4 ---
DQ3 5 

VDD 6 40 PIN 3 =--
DO4 7 SOJ --- 0.400" DQ5 8 3 

PP:0.050" 
DQG 3 ---
DO7 ----
NC 11 ---!w 40 PIN 2 

rrw DIP ---RE 14 0.400" 2 --- PP:0.100" 
NC,A9 15 2 

AO ---
A1 

A2. ---
A3 

--- TOP VIEW VDD 20 

512 REFRESH 

ROW/REFRESH ADDRESSES A0TOA8 
COLUMN ADDRESSES A0TOA8 

FIGURE 3.9.4-7 A 

vss 

DO15 

DO14 

---
DO13 

--
DO12 

vss 

DO12 

DO11 

DO10 

DO9 

NC,OS 

--
DSF1 

CE° --G --
AS 

A7 

AG 

--
AS 

A4 --vss 

JEDEC Standard No. 21-C 
Page 3.9.4-11 

1K REFRESH 

A0TO A9 
A0TOA7 

256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ 
Release 4 
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MANDATORY TRUTH TABLE FOR 256K BY 16 DRAM with EXTENDED FUNCTIONS 

Mnem. Function Valid at RE Valid at CE 

CE G w DSF(1) *DSF2 DSF(1) 

RW READ/WRITE 1 1 1 0 0 0 
BW BLOCK WRITE 1 1 1 0 0 1 
LMR LOAD MASK REGISTER 1 1 1 1 0 0 
LCR LOAD COLOR REGISTER 1 1 1 1 0 1 
RWM WRITE, MASKED 1 1 0 0 0 0 
BWM BLOCK WRITE, MASKED 1 1 0 0 0 1 
CBR CSR REFRESH (1) 0 X 1 0 0 X 
CBRN CBR REFRESH (2) 0 X 1 1 0 X 
FWT FLASH WRITE 1 1 0 1 0 X 
* IF DSF2 IS PRESENT 
CBR(1) - All optional modes reset 
CBR(2) - Any optional modes remain active 

FIGURE 3.9.4-7 B 

256K BY 16 DRAM MANDATORY EXTENDED FUNCTION TRUTH TABLE 
Release 4 
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4M X 18 DRAM IN 0.5" 54P TSOP2 

4M X 16 DRAM IN 0.5" 54P TSOP2 

54 P ADDRESS CONFIGURATION 
4M X 16/18 4K ROWS 
ROW ADDRESSES AO ➔ A11 
COLUMN ADDRESSES AO ➔ A9 

54 PIN 
TSOP2 

12.70mm 
pp 

0.8mm 

and 

50 PIN 
TSOP2 

10.16 mm 
pp 

0.8mm 

see note 
on width 

TOP VIEW 

50 PIN 

54PIN 

SK ROWS 
AO ➔ A12 
AO ➔ AS 

DQ11 

DQ10 

DQ9 

50 P ADDRESS CONFIGURATION 

* NOTES: 
For 54P parts, 
Pin 35 is A12 for 
8K rows and NC 
for4K rows. 

For50P4M 
parts, Pin 33 is 
A12 for SK rows 
and NC for4K 
rows. Pin 32 is 
NC for devices 
with 11 row & 11 
columns and 
A 11 for other 
Refresh/ Address 
options .. 

For50P 2M 
parts, Pin 32 is 
A 11 for devices 
with 4K rows 
and NC for de
vices with 2K 
rows. 

The use of CSR 
for Refresh is 
strongly recom
mended for 
these devices. 

* NOTE: The 
JEDEC Std. 30 
term for the 
TSOP-2 package 
is PDSO-G. 

This standard rec
ognizes that some 
early deliveries of 
the 54P parts may 
have to be in a 
0.6"wide package 

2M X 16 2K ROWS 4K ROWS SK ROWS 
ROWADDRESS AO ⇒ A10 AO ⇒ A11 
COLUMN ADDRESS AO ⇒ A9 AO ⇒ AS 
4M X 16 2K ROWS 4K ROWS SK ROWS 
ROWADDRESS AO ⇒ A10 AO ⇒ A11 AO ⇒ A12 
COLUMN ADDRESS AO ⇒ A 10 AO ⇒ A9 AO ⇒ AS 

FIGURE 3.9.4-8 
2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP-2 

Release 6r7 
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tS 
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VDD 

DQ0 

DQ1 

D02 

D03 

VDD ---
D04 

DQS 

D06 ---
D07 

NC 

NC 

WE 

RAS 

NC 

AO 

A1 

A2 

A3 

VDD 

128K/256K X 16 BDRAM 

1 

2 

3 

4 

5 

6 

40 PIN 
SOJ 

110.16 mms 
pp 

1.27 mm 
M0-061 

TOP VIEW 
20 

ADDRESS CONFIGURATION 

. ROW ADDRESSES 
COLUMN ADDRESSES 
REFRESH COUNT/PERIOD 

128KX 16 

AO=> AB 
AO=> A7 
512 Cycles/8 ms 

FIGURE 3.9.4-9 

vss 

DQ15 

DQ14 

DQ13 

DQ12 

vss 

DQ11 

DQ10 

DQ9 

DQS 

NC 

-LCAS 

ucTs 

AS 

A7 ...... 
A6 

AS 

A4 

vss 

*NOTE: The JESD30 
approved term for this 
package is PDSO-G 

256K X 16 

AO=> AB 
AO=> AB 
512 Cycles/B ms 

128K & 256K BY 16 BURST DRAM WITH 2 CAS iN SOJ 
Release 6 
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NC 

NC 

NC 

AO 

A1 

A2 

A3 

CONFIGURATION 

2 

3 

4 

5 

6 

7 

8 

44/40 Pin 

TSOP2 

10.16 mm 
9 0.8 mm PP 3 

13 

14 

15 

16 

17 

18 

19 

21 

22 

TOP VIEW 

ROW ADDRESSES 
COLUMN ADDRESS 
REFRESH COUNT/PERIOD 

128K X 16 

AO=} A8 
AO=} A7 
512/8 ms 

FIGURE 3.9.4-10 

JEDEC Standard No. 21-C 
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*NOTE: The JESD30 
approved term for this 
package is PDSO-G 

256K X 16 

AO=} A8 
AO=:,A8 
512/8 ms 

128K & 256K BY 16 BURST DRAM WITH 2 CA$ IN TSOP2 
Release 6 
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VDD 

DQ1 

DQ3 

DQ4 

DQ6 

NC 

WE 

NC 

A1 

A3 

vss 

A5 

A7 

40 PIN ZIP 

40 Pin ZIP 
1206.5 mm 
1.27 mm PP 

*NOTE: The 
JESD30 approved 
term for this 
package is 
PSIP-P 

ADDRESS CONFIGURATION 

ROW ADDRESSES AO ⇒ AS 
COLUMN ADDRESSES AO ⇒ AS 
REFRESH COUNT/PERIOD 512 Cycles/8 ms 

FIGURE 3.9.4-11 
256K BY 16 BURST DRAM WITH 2 CAS IN ZIP 

Release 6 
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Release 6 

16M X 16 DRAM 

2 

3 

4 

5 

6 

55 

54 

53 

52 

12 62 PIN 51 

13 TSOP2 50 

14 Package 49 

15 Dimensions48 
undefined 

1 s See note. 47 

Configuration 
ROW ADDRESS 
COLUMN ADDRESS 

16M X16 
AO-A13 
AO-A9 

NOTES 

JEDEC Standard No. 21-C 
Page 3.9.4-17 

1. Pin numbers and pin count are for 
reference only. This is a pin rotation 
only. Package dimensions are not spe
cified at this stage. 
2. CBR refresh is the only standardized 
method of refreshing non-synchronous 
DRAMs with densities of 256Mb and 
higher. 
3. The standard refresh interval (tREF) for 
256Mb DRAMs is 64ms. (7.8 µs per row 
with 8K rows, 3.9 µs with 16K rows. 
4. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
5. The VDDQ designator is used when the 
power supply pins for the DQ 1/0 drivers 
are internally de isolated from the other 
VDD power supply pins. . 
6. The VSSQ designator is used when the 
ground reference pins for the DQ 1/0 
drivers are internally isolated from the 
primary ground references (VSS) 

• NOTE: The JED EC Std. 0 
term for the TSOP-2 pack
age is PDSO-G. 

Pin numbers and pin count are for reference only. This is a pin 
rotation only. Package dimensions are not specified at this stage. 

FIGURE 3.9.4-12 
16M BY 16 DRAM PIN ROTATION IN TSOP2 
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DOD 

D01 

DQ2 

D03 

VDD 

D04 

DOS 

DQ6 

DQ7 

vss 

DQ8 

D09 

D01D 

D011 

VDD 

D012 

0013 

0014 

D01S 

vss 

NC 

NC 

NC 

WE 
RAS 
NC 

AD 

A1 

A2 

A3 

VDD 

128K/256K X 32 DRAM 

2 

3 

4 

5 

6 

64 PIN 

SSOP 
0.525" 

15 

16
0.8 mm 

TOP VIEW 

ADDRESS STRUCTURE 12BKX32 
ROW Address AO=>AB 
Column Address AO =>A7 
Refresh Cycles/Period 512 Cycles/B ms 

vss 

D031 

D03D 

DQ29 

D028 

VDD 

D027 

DQ26 

DQ25 

D024 

vss 

DQ23 

DQ22 

D021 

D02D 

VDD 

0019 

0018 

D017 

D016 

vss 

mo 
CAS1 

CAS2 
CAS3 
6E 
AS 

A7 

A6 

AS *NOTE: The JESD30 
A4 approved term for this 
vss package is PDSO-G 

256KX32 
AO =>AB 
AO =>AB 

512 Cycles/B ms 

FIGURE 3.9.4-13 
128K & 256K BY 32 DRAM WITH 4 CA"S IN SSOP 
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CAPACITY 
ADDRESS FIELD 
ROW ADDRESS 
COLUMN ADDRESS 

2MX36DRAM 

70PIN 
SOJ 

14 TSOP2 51 
10.16mm 

15 M0-133 56 

16 55 
See note 

11 . on 54 

18 TSOP2 53 
pin pitch 

19 52 

51 

37 

TOPVIEW 
36 

512K 

NC A12, NC A12, ___ NC ___ NC 

A11, A11 A11, A11 
l'lC ·-- .JlC ~-' 

A10, A10 A10, A10 NC ___ NC __ _ 

A9 l--__..--1--1>1 
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The 512K parts are 
approved with a TSOP2 
package that has a pin 
pitch of either 0.8 mm or 
0.65 mm . The 2M parts 
are approved with 0.8 
mm only. 

• NOTE: The JEDEC Std. 
30 term for the TSOP-2 
package is PDSQ-G. 

2M 
1KREFRESH 

AO-A9 
AO-AB 

4KREFRESH 
AO-A11 
AO-A6 

4KREFRESH 
AO-A 11 
AO-AB 

BK REFRESH 
AO-A12 
AO-A7 

FIGURE 3.9.4-14 
512K & 2M BY 32 & 36 DRAM IN SOJ & TSOP2 
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8MX32DRAM 

12 

13 88 PIN 76 

14 TSOP2 ·1s 
15 Package 
16 Dimensions 

undefined 
See note. 

NOTES 
1. Pin numbers and pin count are for 
reference only. This is a pin rotation 
only. Package dimensions are not spe
cified at this stage. 
2. CSR refresh is the only standardized 
method of refreshing non-synchronous 
DRAMs with densities of 256Mb and 
higher. 
3. The standard refresh interval (tREF) for 
256Mb DRAMs is 64ms. (7.8 µs per row 
with BK rows, 3.9 µs with 16K rows. 
4. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
5. The VDDQ designator is used when the 
power supply pins for the DQ 1/0 drivers 
are internally de isolated from the other 
VDD power supply pins. 
6. The VSSQ designator is used when the 
ground reference pins for the DQ 1/0 
drivers are internally isolated from the 
primary ground references (VSS) 

The JEDEC Std. No. 30 
designator for the TS0P2 
package is PDSO-G 

Configuration 
ROW ADDRESS 
COLUMN ADDRESS 

16M X 16 
AO-A12 
AO-AS 

Pin numbers and pin count are for 
reference only. This is a pin rotation only. 
Package dimensions are not specified at 
this stage. 

FIGURE 3.9.4-15 
SM BY 32 DRAM PIN ROTATION IN TSOP2 
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2MX32DRAM 

75 

13 86 PIN 74 

14 TSOP2 73 

15 10 .. 16 mm 72 

16PP=0.5mm 71 

51 

50 

49 

48 

47 

46 

45 

TOP VIEW 44 

NOTES 
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1. The standard refresh period is 64 ms. 
2. The VDDQ designator is used when the 
power supply pins for the DQ 1/0 drivers 
are internally DC isolated from the VDD 
power supply pins. 
3. The VSSQ designator is used when the 
ground reference pins 

The JEDEC Std. No. 30 
designator for the TSOP2 
package is PDSO-G 

Configuration 2MX32 
ROW COUNT 4K Rows 
ROW ADDRESS A0=>A11 
COLUMN ADDRESS A0=>A8 

FIGURE 3.9.4-16 
2M BY 32 DRAM IN TSOP2 
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3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM 

The definitions for serial data access, bit write, and refresh control included in Release 1 of this standard have 
been replaced by the more general definitions of Optional Operational Modes and Cycles beginning on page 
3.9.5-11 

3.9.5.2-1M DRAM BUILT IN TEST FUNCTION 

An approved option for 1 M DRAM (1 M X 1 or 256K X 4) is the inclusion of a built in manufacturer defined "Test 
Mode". This mode is enabled using a dedicated pin which is optional NC orTF. When the optional mode is 
implemented, the manufacturer should include notes on his data sheet as follows: 

(A} Normal operation requires the "TP pin be connected to a VSS or logic low level or left unconnected. 

(B) When the "TP pin is connected to the manufacturer defined positive voltage, the internal test mode 
will be actuated. Contact the manufacturer for specific operational details of the Test Mode. 

3.9.5.3 - ON-CHIP REFRESH CONTROL FOR XS DRAM 

This standard describes an optional feature that is applicable to the non-address multiplexed byte wide dy
namic RAMs described in this publication. The standard establishes the clock timing sequence needed to 
invoke an on-chip refresh feature. 

3.9.5.4 - G BEFORE £ REFRESH 

If G is low when E falls, a refresh cycle is executed. During this type of refresh cycle, an internal counter/regis
ter provides the refresh address and the external address is ignored 

3.9.5.5 - DRAM SPECIAL TEST AND OPERATIONAL MODES 

This standard defines a scheme for controlling a series of special operational modes for address multiplexed 
DRAM. The standard defines the logic interface required to enter, control and exit from the special modes. In 
addition, it defines a basic test mode plus a series of other special test and operational modes. The details of 
this standard are given on pages 3.9.5-7 through 3.9.5-1 O. 

3.9.5.6 - NON-MULTIPLEXED DRAM OPERATION 

This standard defines multiple aspects of the address and clock relationships for DRAMs that have a non
multiplexed address architecture. It also defines the relationships between the address bits of multiplexed 
and non-multiplexed devices. The details of the standard are given on page 3.9.5-13 

3.9.5.7 - DRAM EXTENDED DATA OUT 

This standard defines the output characteristics of Extended Data Out (EDO) feature for DRAMs. Any part 
encorporating "EDO" must satisfy all of the following criteria to conform to the Standard. The details of the 
EDO standard are given on P 3.9.5-14 

3.9.5.8 - 256M DRAM TEST MODE DATA AND ADDRESS COMPRESSION 

This standard defines the algorithms for data and address compression when 256M DRAMs are operated in 
the built in special test mode. The detaild of the Compression standard are given on P 3.9.5-15 

3.9.5.9 - PIPELINED NIBBLE MODE DEFINITION 

This standard defines the output characteristics of the Pipelined Nibble Mode feature for DRAMs. Any part 
encorporating Pipelined Nibble Mode must satisfy all of the following criteria to conform to the Standard. The 
details of the standard are given on P 3.9.5-16 
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ADORES-

RE 

CE 

I 

RE \ 
\ I 

CE 

/~ w 
I 

I 

Q : 

tCELREL 

1=11------- tRELREL 
{tRPS) 

,.,._ __ tREHREL ----ll► I 

-tRELREH 

tRELCEH 

"CAS BEFORE RAS REFRESH TIMING" 

FIGURE 3.9.5-1A 
DRAM ON CHIP REFRESH TIMING 

\ 
I 

CSR 

Initiate Self 
Refresh Mode 

1 

u 

;;:OIi_ 
:: 
l 

Self Refresh 

I I 

I IG--tREHREL -f!J 
I I I 

V \_ 

I x~ 
I 

Exit 
• Self Refresh 

Normal 
Operating 
Mode 

Data Out may be either Tristate or Active depending on the state of CE\ when the cycle is entered. 

FIGURE 3.9.5-1 B 
DRAM SELF REFRESH MODE TIMING 
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RE 

CE 

w 

tWLREL > 0 

H = WRITE ENABLED 
L = WRITE DISABLED 

DQ -< MASKDATA >i,..-----<< VALID DATA-IN 

FIGURE 3.9.5-2 
DRAM BIT WRITE TIMING 

)>--
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DRAM SPECIAL TEST AND OPERATIONAL MODES 

1 PURPOSE 

JEDEC Standard No. 21-C 
Page 3.9.5-7 

This standard defines a scheme for controlling a series of special modes for address multiplexed DRAM. The standard defines the logic 
interface required to enter, control, and exit from the special modes. In addition, it defines a basic special test mode plus a series of other 
special test and operational modes. 

2 SPECIAL MODE INITIATE 
The special modes will be initiated by the W\AND CE\ BEFORE RE\ clock sequence shown in Fig.A2-1. This sequence is called "Write 
Enable and CAS before RAS" or"WCBR". When this clock sequence is generated, the state of the 8 low order Row Address bits (address 
key) will define the mode to be selected (see Par. 4) if optional modes are implemented. This mode will be latched and remain in effect until a 
special release cycle is generated or a new initiate cycle defining some other special mode is generated. 

Following the initiate cycle, all subsequent cycles except refresh cycles (see pars. 3 &5}, will be operating cycles as allowed by the special 
mode selected. 

3 MODE EXIT 
A special mode will be cleared and the memory device returned to its normal operational state by the application of any normal REFRESH 
cycle, "RAS only refresh", (ROA) or "CAS before RAS refresh" (CBRR). 

4 MODE SELECTION 
Devices meeting this standard must have an implementation of the BASIC TEST MODE (see par 6) but also may contain other modes as 
options. When optional special modes are implemented, they will be selected by the state of the 8 leastsignificantROW Address bits at the 
time that INITIATE clock sequence is provided. The address space for the mode selection is defined as follows. 

The special modes as selected by the 8-bit Address Key will be partitioned into four (4) subsets as follows: 

1 - JED EC Registered Modes 

2·- Reserved for future expansion 

3 - Vendor Specific Modes 

4- Customer Specific Modes 

4.1 MODE PARTITIONING 
These modes and their partitioning will be as diagrammed in Table A2-2. Additional address bits above A 7 can be used to select additional 
pages of MODE definition (see par.4.3). Mode subgroups 1 and 2 will be further subdivided into "Test" and "Operational" modes as follows: 

TEST MODES are those that implement some special test or measurement function or algorithm designed to enhance the ability of the 
Vendor or User to determine the integrity of, or to characterize, the part. 

OPERATIONAL MODES are those that alter the operational characteristics of the part but do not interfere with its function as a storage 
device and are intended to be used in system operation. 

4.2 MODE CHANGES 
The special mode can be changed atanytime by the application of a mode initiate clock sequence with the appropriate addresskeyto define 
the new mode. 

4.3 ADDITIONAL MODES 
The additional address bits above A? can be used as needed to define additional pages of MODE definitions. 

5 JEDEC REGISTERED SPECIAL MODE REFRESH 
-Refresh can be performed while in a special mode by the following means. 

(1) - An initiate cycle is generated 0M and CE\ before RE\) with the address key used to select the mode currently in effect. 
(2) -Any normal read or write cycle will perform REFRESH. 

-The Initiate Special Mode clock sequence will always perform an on-<:hip refresh cycle even when the MODE is being changed. 

-This refresh applies to JEDEC Special Registered Modes only 
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6 BASIC TEST MODE DATA ALGORITHM 

Any memory device that implements the JED EC Registered modes must implement the "Basic Test Mode" as a minimum. Any other of the 
special modes which are registered and listed in Table A2.-3, may be implemented atthe option of the manufacturer. Additional MODES and 
test algorithms may be registered as needed. 

When a memory device is operating in the Basic Test Mode, data that are presented to be written into the memorywill be written into multiple 
locations depending upon the internal device organization and the numberof parallel bits in the internal data bus ( 4, 8, 16, or other) (see par. 
7). When a Read Operation is done, the data recovered will include the same set of data bits on the parallel data bus. The internal logic of the 
memory device will compare the states of all bits of the internal data bus. If all internal bits are equal, the "Q" pin will take the state equalto "1 ". 
If any internal data bits are not equal , then "Q" will equal "O". This is called the "1/0/=" test algorithm. 

The BASICTESTMODE isassignedtheaddresskeys, "All 1 's" and allsubsetsofthiskeyfrom2Ioworder1 'stoall 1 's (seeAppendix2). ltis 
acceptable for a device which implements the BASIC TEST MODE and optional test modes to sense a low order subset of the key address 
field but it is recomended that at least 3 bits be used to minimize the chances of ambiguities in the mode selection. 

7 ADDRESS SPACE COMPRESSION CONTROL 

Any Standard or Registered test algorithm in which the address space of the device is compressed by test operations on multiple internal 
data bits will have the address bits which control the internal data bits as defined in Table A2.-1. In any test operations, the state of these bits 
will be "don't care". 

tWL 1 REL2 & tCEL 1 REL2 MUST BE~ 0 

w 

TRAILING EDGE TIMING NOT CRITICAL 

An MODE SELECTION INPUT FOR MULTIPLE MODE op· 

ROW ADDRESS DON'T CARE AT COLUMN ADDRESS TIME 

FIG 
A2-1 SPECIAL OPERATIONAL MODE INITIATE CYCLE 

NOTE: The timing parameters of the pulses are not specified in this standard but care must be taken in the device specification to define 
minimum and maximum pulse durationsto insure that noise pulses will be rejected and thatintentional control sequencieswill be recognized. 
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Table A2-1-A, 1M TO 16M DRAM ADDRESS COMPRESSION CONTROL BITS 
Data Bus Width {# bits) Control Address Bits 

X1 DATA INTERFACE X4 DATA INTERFACE 
2 CAO 
4 RA(MSB), CA(MSB) CAO, CA1 
8 RA(MSB), CA(MSB), CAO 
16 RA(MSB), CA(MSB), CAO, CA1 (MSB = Most Significant 

Bit) 

Table A2-1-B 64M DRAM ADDRESS COMPRESSION CONTROL BITS 
Compression Address= CA(MSB), CA(MSB-1), ... ,CA{MSB-n) 
where 2n-1 = the number of internal parallel data test bits= Compression factor 

PARALLEL TEST BITS 64MX 1 16M X4 8MX8 

32(n=4) CA12>CA8 

8{n=2) CA10>CA8 

4{n=1) CA 10>CA9( 4K) 

2{n=O) 

TABLE A2-1-C 64M DRAM ADDRESS ASSIGNMENT TABLE 

Test DEVICE 
Bits 

RFSH 
CYCLES 

32 64M X 1 

32 64M X 1 BK 

8 16M X4 

8 16MX4 BK 

4 BM X 8 4K 

4 BM X 8 BK 

2 4M X 16 4K 

2 4M X 16 BK 

1 2M X32 4K 

BK 
1 2MX32 

Address Assignments 

4MX 16 

CA9{4K) 

compression address 
These addresses can be used as common addresses for = RAn/CAn 
64M X 1, 16M X 4, SM X 8, & 16M X 32 devices 

Release4 

XILINX EXHIBIT 1006 
Page 405



JEDEC Standard No. 21-C 
Page 3.9.5-10 

TABLE A2-2 SPECIAL MODE ADDRESS KEY SPACE 

The SPECIAL MODE Address Key space will be as shown in the following Karnaugh map with the exception 
of those codes reserved for the BASIC TEST MODE: 

A5 JEDEC 
Reseived for 

TEST 
A6 Registered 

Expansion 
A5 Modes OPERATION 

A5 Vendor Customer 
A6 Specific Specific 

A5 Modes Modes 

A7 A7 

AO - A4 define individual modes within a block 

JEDEC REGISTERED MODES- These are the modes that are defined in detail in registration documents. 
The function(s) shall be performed as defined with no variations (see Appendix 2 for list of registered modes). 

VENDOR SPECIFIC MODES - These are those modes that are implemented by a Vendor for his own in
house use. The details will be revealed only at the discretion of the Vendor. The code assignments will have 
no standardization from vendor to vendor except at their discretion. 

CUSTOMER SPECIFIC MODES - These modes are implemented by a vendor at the request of a specific 
customer. The information on these modes is not revealed except at their discretion. 

TABLEA2-3 

REGISTERED MODE ASSIGNMENT PAGE 0 TABLE 

ROW ADDRESS BIT FUNCTION 

7,6,5,4,3,2, 1,0 
0,0,0,0,0,0,0,0 NOT ASSIGNED 

0,0,0, 0,0,0, 1, 1 BASIC TEST MODE, 1/0/= 

0,0,0,0,0, 1, 1, 1 BASIC TEST MODE, 1/0/= 

0, 0, 0, 0, 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 

0, 0, 0, 1 , 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 

0, 0, 1, 1, 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 

* 0, 1, 1, 1, 1, 1, 1, 1 BASIC TEST MODE, 1/0/= 

*1,1,1,1,1,1,1,1 BASIC TEST MODE, 1/0/= 

Additional address bits above A? can be used to select additional pages of MODE definition. 

* It should be noted that these pre-assigned address codes do not fall into the address space assigned to 
JEDEC Registered Modes. 

NOTE:: A table of registered optional modes along with definitions will be compiled by the Committee and 
published periodically. 

Release 4 

XILINX EXHIBIT 1006 
Page 406



JEDEC Standard No. 21-C 
Page 3.9.5-11 

OPTIONAL DRAM OPERATIONAt. MODES AND CYCLES 
This standard defines a series of optional serial and random READ, WRITE, and REFRESH operational modes for address multi
plexed DRAMs. 

1 RANDOM ACCESS MODES 

The following sections define the timing sequence required to operate a variety of optional random access 
data modes for address multiplexed DRAMs. 

1.1 PAGE MODE 

Page Mode is initiated with the row (word) address strobed by the falling edge of RE. While RE remains asserted any combination 
of successive read or write operations on randomly selected column (bit) addresses may be initiated by the falling edge of CE. 
During a read cycle, data out (Q) is terminated (high impedance) when IT goes inactive. A write cyde is Initiated, and cfata-in 
sampled, at the concurrence of'C'Eand Wactive. Page mode is terminated by RE going inactive. 

1.2 STATIC COLUMN MODE 

Static Column Mode features a static "ripple through" column address decoder. While 'RE remains asserted, successive reads or 
writes of randomly selected column addresses of the currently selected row are initiated by an address transition. A write 
operation is initiated, and data-in sampled, at the concurrence of Wand CT active. Note that CT may function as an output 
enable rather than a column address strobe. Static Column operation is terminated by RE going inactive. 

1.3 FAST PAGE MODE 

Fast Page Mode is a latched Static Column operation. It is initiated with a row address strobed by the falling edge of RE. While 
'RE remains asserted, successive read or write operations on randomly selected column addresses are controlled by CE. The 
mode is similar to that of Static Column with the addition of a "flow-through" address latch that is controlled by CT. 

open with RE active and CT inactive 

latched with RE active and CT active 

During a read operation, IT going active will also enable data out and CE going inactive will also place the output terminals into a 
high impedance state. Note that read cycle access times in Fast Page mode are often measured from the point where CE is inac
tive with a valid address. Data-in for a write operation is sampled at the concurrence of 'CE and W active. Fast Page mode is ter
minated by RE going inactive. 

1.4 EXTENDED DATA OUT FAST PAGE MODE 

In this variation of Fast Page Mode, in a read operation, the low to high transition of CT with RE active wiH not place the data out ter
minals into a high impedance state. Data-out will remain valid. During sequential read operations the data out terminals wlll transi
tion from old to new data. The data out terminals will not go to the high impedance state until both 'RE and CE are inactive. 

2 SERIAL ACCESS MODES 

The following sections define the timing sequence required to operate a variety of serial access data modes for address multiplexed 
DRAMs. 

2.1 NIBBLE MODE 

Nibble mode provides high speed serial access of 4 sequential address locations. A Nibble Mode cycle is initiated with the row 
address strobed by the falling edge of RE. An initial, randomly selected, column address is strobed by the falling ed~of CE. 
While RE remains asserted, reads or writes of sequential column addresses (modulo 4) can be performed by cycling 'CE. The 
column address is internally incremented by +1 and wraps around. (4n+2, 4n+3, 4n, 4n+1, 4n+2, ... ) 

Nibble mode is terminated by the rising edge of 'RE. 

2.2 BYTE MODE 

Byte Mode is an extension of the Nibble Mode operation to modulo 8. As in Nibble Mode, the initial column address may be ran
domly selected, and Is automatically incremented by +1 at each cycle of CE. The column address accessed is modulo 8 and 
wraps around (8n+6, 8n+7, Sn, 8n+1 ... ). 

2.3 BURST MODE 

Burst Mode provides high speed serial access to all column addresses along a single row. Burst mode is initiated with a row ad
dress strobed at the falling edge of RE. An initial, randomly selected column address is strobed at the falling edge of CE. While 
'RE remains asserted, read or write operations on sequential column addresses can be performed by cycling CE. Like Nib
ble and Byte Modes, the column address is incremented by +1 and wraps around. (N-3, N-2, N-1, O, 1, ... ) Burst mode opera
tion is terminated by RE going inactive. 

2.4 STREAMING MODE 

Streaming Mode is an extension of Burst Mode. In addition to being modulo N in the column direction, the row address ls also 
incremented by +1 when the column address wraps from N-1 to 0. At the maximum row and maximum column addresses, both 
will wrap around to row 0, column 0, at the next cycle of GE::. 
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3 REFRESHMODES 

The following sections define the liming sequence required to operate a variety of modes which refresh the data in address 
multlipexed □RAMs. 

3.1 RAS ONLY REFRESH 

A cycle with RE active and 'CE inactive is a RAS Only Refresh cycle. The address of the row to be refreshed is externally 
provided. 

32 INTERNAL REFRESH (CAS BEFORE RAS REFRESH, CBRR) 

A CBR refresh will occur if any 'CE is active and Wis inactive when RE falls. External addresses are ignored; an internal refresh ad
dress counter supplies the address of the row to be refreshed. The refresh counter is incremented during each CSR cycle. Figure 
3.9.5-2 shows the liming relationships which must be maintained to perfonn an internal refresh cycle 

3.3 HIDDEN REFRESH 

A Hidden Refresh occurs when RE is cycled while "CE remains active. If data out (Q) was valid at the start of the refresh cycle, 
it will remain valid for the duration of CE active. For devices with CBR, the internal refresh address counter supplies the refresh ad
dress and is incremented during the cycle. Devices without CBR that support Hidden Refresh require the refresh address to be 
supplied externally. 

3.4 SELF REFRESH 

Self Refresh occurs when a CBR cycle is initiated following which RE and 'CE are kept active for an indefinite lime that exceeds the 
DRAM active specification. The ~rt then will internally cycle through all refresh addresses at a rate defined by the internal design of 
the part. The mode is exited by RE going inactive. The required liming relationships are shown in Figure 3.9.5-1 B 

4 WRITEMODES 

The following sections describe the various WRITE modes which can be used with address multiplexed □RAMs 

4.1 EARLYWRITE 

W has transitioned to the active state, and data in is valid, prior to 'CE transitioning from high to low. Additional high to low transi
tions of W while 'CE remains active are not interpreted as write cycles. Data-out (Q) remains in a high impedance state for 
the duration of the cycle. 

Note: Multiple Early Write cycles can be perfonned within a single RE cycle. 

42 LATEWRITE 

During a RE/CE cycle, Wis inactive when 'CE transitions from !Jigh to low. W will be asserted after CE transitions from high to low. 
Data-in will be sampled and the write operation initiated by Wgoing active. 

Note: Multiple Late Write cycles can be performed at several column addresses during a single RE cycle. 

Note: For devices with bidirectional (DQ) input/outputs, the output drivers should be disabled by G (and the data-in provided), 
prior to the the falling edge of W. 

4.3 READ WRITE 

This is a late write cycle at a single address for memory devices with independent data-in (D) and data-out (Q) terminals. During a 
RE/CE cycle Wis inactive when CE transitions from high to low. W will be asserted prior to the data access lime of the memory. 
The memory will start a write operation with new data-in in parallel with the access of the previously stored information. 

4.4 READ MODIFY WRITE 

This is a late write cycle at a single address where the state of W remains inactive until after the access time of the memory and then 
goes active. (As data has been read out of the memory prior to writing, the data to be written could be the modified data out) 

4.5 BITWRITE 

A write cycle for a n bit wide memory in which the data bits that are to be written are controlled by a write mask. Write per Bit is 
selected by W active and 'CE inactive as RE transitions to the active state. The mask is supplied at the beginning of the write cycle 
on the data-in terminals. A high mask bit enables the write function for that bit A low mask bit leaves the previously stored data unal
tered. Figure 3.9.5-1 shows the riming relationships which must be maintained for a bit write cycle. 

4.6 FLASH WRITE 

This is a write cycle in which the contents of an entire row of the memory array can be selectively set to a stated value. For an n 
bit wide memory, the write per bit register determines which bits of the word are to be altered. 

4.7 BLOCK WRITE 

A write cycle in which n sequential column addresses, modulo n, are written in a single operation. The n locations are control
led by the LSB of the column address. 
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NON-MULTIPLEXED ADDRESS DRAM OPERATION.AL REQUIREMENTS 

All DRAMs that do not utilize address multiplexing must have internal architecture that allows them to operate 
with the following characteristics: 

NON-MULTIPLEXED ADDRESS DRAM with PAGING 

Non-Multiplexed DRAMs require that all addresses be valid at RE time; however CE\ is still needed for control 
of other standard DRAM modes & features. A Non-Muxed DRAM is the same as a multiplexed DRAM except 
for the four items listed below: 

1 ALL Refresh modes are supported, but "RA~nly" is not recommended; 

2 All addresses are provided valid at RE\ (RAS) time; 

3. 1st CE\ is Non-Critical; it is used only to enable the output(s); 

4. Subsequent CE\s (with Low-Order Addresses) or only the Low-Order Addresses provide the 
various DRAM column operations such as Page Mode, Static Column Mode, Nibble Mode, etc. 
The length of a column is limited by the number of Low-Order Addresses, which is manufacturer 
defined. 

Non-Muxed to Muxed address equivalents 

ADDRESSES: Non-Multiplexed Part (High to Low Order) 
High Low 

RA(N) ....... RA(1), RA(0), CA(N) ....... CA(1), CA(0) 

l----- l,----- J 

ROW Column 
(Multiplexed Address Part) 
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Extended Data Out Standard 

This Standard defines the output characteristics of Extended Data Out (EDO) feature for 
DRAMs. Any part encorporating "EDO" must satisfy all of the following criteria to conform 
to the Standard. 

1. Data out remains valid when RAS is active, GAS is inactive, and WE is inactive, and 
OE is active. In this case, either WE going active, or OE going inactive will cause the 
output to go high Z 

2. Data output becomes high Z when both CAS and RAS are inactive. 

3. When RAS and GAS are active and WE is inactive, output is controlled (turned on or 
turned off) as a static function of 'OE. In an active Read cycle with RAS and GAS low, 
a change in state of WE to active low. is illegal. 

4. If the output is high z when CAB goes inactive, the output will remain in high Z with G 
either active or inactive. 

5. When RAS is active and the output from a read cycle is turned off by WE going active, 
the output will remain in a high Z state until a subsequent read is executed. 

6. If output transitions from low Z ( output turned on) to high Z ( output turned off) while GAS 
is inactive, the output will remain high Z until a subsequent read cycle is executed. 

7. Data from a read cycle will remain valid when RAS goes inactive as long as both GAS 
and OE will remain active. After RAS goes inactive, WE becomes a "don't care" and 
has no influence on the output. 

8. When the output is high Zand RAS is inactive, the output will remain high Z, indepen
dent of the levels on GAS or OE, until a RAS active read cycle is executed. 

Definitions of terms used in EDO description: 

High Z: An output logic state that presents a high impedence (neither sourcing or sinking) 
to any driving device. 

Low Z: An output logic state that presents a low inpedence ( either sourcing or sinking cur
rent) to any driving device. 

Active Low: (low true) A logic description where a low signal represents a logical "active" 
condition. Note: All input signals included in this specification of EDO are "low true". 

Read Cycle: A memory cycle for which the control signals are applied in the appropriate 
sequence to have data read from the device and presented on the output terminals. 

Release6 
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256M 
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256M DRAM Address Compression for Test-Mode 
16K Refresh cycles (RAO-RA 13) BK Refresh cycles (RAO-RA12) 

Normal Mode Test Mode Normal Mode Test Mode 
lnputAddr. Input Compress. lnputAddr. Input Compress. 

Address Address Address Address 

64MX4 RAO-RA13 RAO-RA13 CAS-11 RAO-RA12 RAO-RA12 CA9-12 CAO-CA11 CAO-CA7 CAO-CA12 CAO-CAB 

32MXB RAO-RA13 RAO-RA13 CAS-10 RAO-RA12 RAO-RA12 CA9-11 CAO-CA11 CAO-CA7 CAO-CA11 CAO-CAB 

16M X 16 RAO-RA13 RAO-RA13 CA8-9 RAO-RA12 RAO-RA12 CA9-10 CAO-CA9 CAO-CA7 CAO-CA10 CAO-CAB 

BM X32 RAO-RA13 RAO-RA13 CAB RAO-RA12 RAO-RA12 CA9 CAO-CAB CAO-CA7 CAO-CA9 CAO-CAB 

256M DRAM Data Space Compression for Test-Mode 
When the memory device is operating in the compression mode, the data space is compressed with four DQn cir-
cults supplying test data and receiving test results as defined in the following table. 

Normal Mode Test Mode Data Interface 

Devices Data Interface Active Data Bits Data Bits Served 

DQ0 DQ0 

DQ1 DQ1 
64MX4 DQO-DQ3 

DQ2 DQ2 

DQ3 DQ3 

DQ0 DQ0, DQ1 

DQ3 DQ2,DQ3 
32MXB DQ~Q7 

DQ4, DQ5 DQ5 

DQ6 DQ6, DQ7 
256M 

DQ0 DQ0⇒DQ3 

DQ7 DQ4⇒DQ7 
16M X 16 DQO-DQ15 

DO11 DQB⇒DQ11 

DQ12 DQ12⇒DQ15 

DQ0 DQ0⇒DQ7 

DQ15 DOB⇒DQ15 
BMX32 DQO-DQ31 

DQ23 DQ16⇒DQ23 

D024 DQ24⇒DQ31 

256M DRAM ADDRESS AND DATA SPACE COMPRESSION FOR TEST 
MODE 
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Pipelined Nibble Mode Definition 
Devices that operate in the Pipelined Nibble Mode are required to meet the following crite
ria to conform to this Standard. 

1. Burst Length shall be 4 
2. Read Latency shall be 2 (refer to attached timing diagram for clarification) 
3. Write Latency shall be 0 
4. A WCBR, with the address keys shown below, is used to program the burst sequence. 

It is persistant until it is reprogrammed. 
Address 
Sequence 
Linear 
Interleaved 

AO A 1 A2 A3 M AS A6 A 7 
0 0 0 0 0 1 0 0 
1 0 0 0 0 1 0 0 

5. WE transition during 'CAS" precharge time causes burst to terminate 
6. WE transition during 'CAS" low, which remains through the "CAS rising edge, causes 

burst to terminate. 
7. WE pulse which is fully enclosed by a GAS low will be ignored and not cause a burst 

terminate. 
8. Same output enable function as in EDO definition. 
9. Read-modify-write cycle within 'CAS" active cycle is not supported. 

1 O. A Pipelined Nibble Mode device may not be reconfigured by the user to operate in 
the standard EDO (non-burst) mode. 

FOR REFERENCE ONLY 
Pipelir;ted Nibble ModEr Read Latency "fiming 

I 

I 

~~~--LAf~cy=2 ~ 
I I ,---.' ,-~• 

CAS --------\___,/-----\ ___ I \ ____ ! \.___,/ 
I I I 
I I I 
I I I I 

ADDA xx xx xx~ xx x xx xx xx xxx xx xxx-x xx 
Q 

WE 

G 

XXXX/ 

I 

I 

I I 

Q(C<A>~ Q(C<A+11>) 
I 
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3.10 Muffiport Dynamic RAM (MPDRAM) 
The following MPDRAM standards were developed by JC-42.3 Committee and have been 
implemented using MOS technology. 
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3.10.1 Nibble Wide MPDRAM 
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3.10.1.1 64KBY4MPORAMINDIP,SOJ,&ZIP 
CAPACITY-64K WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address and 

-SERIAL and RAM data ports 
There are three versions of this part: in DIP, SOJ, and in ZIP 

PACKAGE-24 PIN DIP, 0.400" WIDE 
PIN ASSIGNMENTS-FIG. 3.10.1-1 
PACKAGE-24 PIN SOJ, 0.300" WIDE 
PIN ASSIGNMENTS-FIG. 3.10.1-1 
PACKAGE-24 PIN ZIP 
PIN ASSIGNMENT-Fig. 3.10.1-2 

3.10. 1.2 256K BY 4 MPDRAM IN DIP, SOJ, TSOP2, & ZIP 
CAPACITY-256K WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address and 

-SERIAL and RAM data ports 
There are three versions of this part in DIP, SOJ, and in ZIP 

PACKAGE-28 PIN DIP, 0.400" WIDE 
PIN ASSIGNMENTS-FIG. 3.10.1-3 

JEDEC Standard No. 21-C 
Page3.10.1-3 

PACKAGE--28 PIN SOJ or TSOP2, 0.400" WIDE, 0.050" PIN PITCH 
PIN ASSIGNMENTS-FIG. 3.10.1-3 
PACKAGE-28 PIN ZIP 
PIN ASSIGNMENT-Fig. 3.10.1-4 

3.10.1.3 256K BY 4 TPDRAM IN SOJ 

Release3 

CAPACITY-256K WORDS OF 4 BITS 
LOGIC FEATURES-Multiplexed Address and 

--TWO SERIAL and ONE RAM data ports 
PACKAGE-40 PIN SOJ, 0.400" WIDE 
PIN ASSIGNMENTS-FIG. 3.10.1-5 
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64K X 4 MPDRAM 

SC 1 24 

SQ0 2 23 

SQ1 3 22 

TRG 4 21 

DQ0 5 24 PIN 20 

DQ1 6 DIP 19 

w 7 0.4" 18 
& 

RE 8 SOJ 17 

A6 9 0.3" 16 

AS 10 15 

A4 11 

VDD TOP VIEW 
12 13 

FIGURE 3.10.1-1 
64K BY 4 MPDRAM IN DIP & SOJ 

Release 1 
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vss 

SQ3 

---
SQ2 

SG 

DQ3 

DQ2 

CE 

AO 

A1 

A2 

A3 

A7 
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24 PIN ZIP 
TOP VIEW 

DQ2 1 
2 DQ3 

SG 3 
SDQ2 

SOQ3 5 
6 vss 

SC 7 
8 SDQ0 

SDQ1 9 
10 TG 

DQ0 11 
12 DQ1 

w 13 
14 RE 

A6 15 
16 AS 

A4 17 
18 vcc. 

A7 
20 A3 

A2 

A1 
AO 

24 CE 

FIGURE 3.10.1-2 
64K BY 4 MPDRAM IN ZIP 

--
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256K X 4 MPDRAM 

SC 

DQ0 2 

DQ1 3 28 PIN 26 

TRG 4 25 DIP 
DQ0 5 and 24 

DQ1 6 
SOJ 

23 

w 7 22 0.400" 
NC, 

8 21 OP 

RE 9 20 

A8 10 19 

A6 11 18 

A5 12 17 

A4 13 16 

vcc TOP VIEW 
14 15 

FIGURE 3.10.1a3 
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vss 

SDQ3 

SDQ2 

SE 

DO3 

DO2 

NC, 
DSF 

CE 

NC; 
.QSF 

AO 

A1 

A2 

A3 

A7 

256K BY 4 MPDRAM IN DIP & SOJ 
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28 PIN ZIP 
TOP VIEW 

NC, 1 DSF 
2 DQ2 

D03 3 
4 SE 

S002 5 
6 SDQ3 

vss 7 
8 SC 

SDQO 9 
10 S001 

TRG 11 
12 DQO 

D01 13 
14 w 

NC, 15 OP 
16 RE 

AS 17 
18 A6 

AS 19 
20 A4 

VCC 21 
22 A7 

A3 23 
24 A2 

A1 25 
26 AO 

NC, 27 QSF 
28 CE 

FIGURE 3.10.1-4 
256K BY 4 MPDRAM IN ZIP 
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STS SAM TRANSFER SELECT 

Lo TRANSFER TO/FROM SAMa 

Hi TRANSFER TO/FROM SAMb 

The STS input pin is used to identify 
which serial.access memory will be 
used during a TRANSFER operation. 

SCb 

SDQOb 

SDQ1b 

OP 

sea 

SDQOa _...,_ 
SDQ1a ........... 
ffiG 

......... -
DQ0 --=-
DQ1 

vcc ........... ....... 
w 

STS --....... 
RE 

NC 

AS .............. 
A6 

A5 

A4 
_,...,, ..... 
vcc 
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256K X 4 TPDRAM 

40 PIN 
SOJ 

0.400" 

TOPVIEW 

vss 

SDQ3b 

SDQ2b 

-SEb ........ 
OP 

SDQ3a 

SDQ2a 

SEa --
DO3 ........ 
D02 

vss ---
DSF 

QSFb ----CE 

QSFa 

AO .... .... 
A1 ---
A2 

A3 

A7 

FIGURE 3.10.1-5 
256K BY 4 TPDRAM IN SOJ 

Release 2 

XILINX EXHIBIT 1006 
Page 422



3.10.2 Byte Wide MPDRAM 
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3.10.2.1 128KAND256KBY8MPDRAM IN DIP,SOJ,& TSOP2 
CAPACITY-128K, & 256K WORDS OF 8 BITS 
LOGIC FEATURES-Multiplexed Address 

-SERIAL and RAM data ports 
The 1281< part has two versions: in DIP, and SOJ 

PACKAGE-128K PART, 40 PIN DIP, 0.600" WIDE 
PIN ASSIGNMENTS-FIG. 3.102-1 
PACKAGE-128K & 256K PARTS, 40 PIN SOJ, 0.400" WIDE 
PIN ASSIGNMENTS-FIG. 3.10.2-1 

JEDEC Standard No. 21-C 
Page3.10.2-3 

PACKAGE-128K PART, 44/40 PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH 
PIN ASSIGNMENTS-FIG. 3.10.2-2 
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Release2 

256K X 8 MPDRAM 

vcc SC 1 VSS1 - -
SC SOO0 2 SDQ7 
- -

SOO0 S001 3 SDQ6 - -
S001 S002 4 SOOS - -
S002 SDQ3 5 SDQ4 

- -
S003 TAG 6 se - -
TAG 000 7 007 - -
000 001 8 40 PIN 006 - -
001 002 9 SOJ DOS - -
002 003 10 0.400" 004 - -
003 VCC2 11 VSS2 - - DIP 
vss w 12 DSF, 

- - 0.600" NC 

w NC 13 NC 

- -
RE RE 14 CE - -
AB NC 15 QSF, 

NC - -
A7 AB 16 AO - -
A6 AS 17 A1 
- -

AS AS 18 A2 - -
A4 A4 19 f,3 

- - TOP VIEW vcc VCC1 20 A7 

REFRESH ADDRESS FIELD• AO THROUGH AB 

FIGURE 3.10.2-1 
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vss 

S007 

SOOS 

SOOS 

S004 

SE 

DO7 

006 

DQS 

DO4 

vss 

DSF1 

DSF2, 
NC 

CE 

QSF, 
NC 

AO 

A1 

A2 

A3 

vss 

128K AND 256K BY 8 MPDRAM IN DIP & SOJ 
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w 

NC 

AS 

A6 

AS 

A4 

vcc 

1 

2 

3 

4 

5 

6 

44/40 

* TSOP-2 

0.400" 

9 PIN PITCH 

0.8mm 

13 

14 

15 

16 

17 

18 

19 

21 
TOPVIEW 

22 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

AO THROUGH AB 
AO THROUGH A7 

FIGURE 3.10.2-2 
128K BY 8 MPDRAM IN TSOP=2 

; Note:TheJEDECStandard 
30 term for the TSOP-2 
package is PDSQ-G 
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3.10.3 Word Wide MPDRAM & GRAM 

3.10.3.1 -128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLE CLOCKS 

CAPACITY-256K WORDS OF 16 BITS 
LOGIC FEATURES-Multiplexed Address 
-SERIAL and RAM data ports 
There are two versions of these parts: One with 2 W and the other with 2 CT, control-
ling the lower and upper bytes of data.: 128K & 256K with 2 W, 256K with 2 CE. . 
PACKAGE-64 PIN SOG, 12 mm wide, 0.8 mm pin pitch 
PIN ASSIGNMENTS-FIG. 3.10.3-1 

3.10.3.2-128K & 256K BY 16 MPDRAM IN TSOP-2 WITH MULTIPLE CLOCKS 

CAPACITY-128KAND 256KWORDS OF 16 BITS 
LOGIC FEATURES-Multiplexed Address 
-SERIAL and RAM data ports 
There are two versions of these parts: One with 2 W and the other with 2 CT, control-
ling the lower and upper bytes of data.: 128K & 256K with 2 W, 128K & 256K with 2 cr .. 
PACKAGE-70 PIN TSOP-2 10.16 mm wide (0.400"), 23.49 mm long. 0.65 mm pin pitch 

NOTE: These parts have essentially the same pin rotation as the parts defined in Par. 3.10.3.1 with the 
exception of the addition of NC pins in the middle. 
PIN ASSIGNMENTS-FIG. 3.10.3-2 

3.10.3.3 - 256K BY 16 SGRAM IN TSOP-2 

CAPACITY-256K WORDS OF 16 BITS 
LOGIC FEATURES-Multiplexed Address 

-A single data port with Graphics oriented features. 
-Synchronous address & control interface. 

PACKAGE-SO PIN TSOP-2, 10.16 mm wide (0.400"), 0.8 mm PP 
PIN ASSIGNMENTS-FIG. 3.10.3-3 

NOTE: This part has the same pinout as the SD RAM part shown in Fig. 3.11.4-1 with the exception of 
the DSF function on P 33. 

3.10.3.4 - 256K BY 32 SGRAM IN QFP or TQFP 

CAPACITY-256K WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

-A single data port with Graphics oriented features. 
-Synchronous address & control interface. 

PACKAGE-100 PIN QFP orTQFP, 20 mm X 14 mm, 0.65 mm PP 
PIN ASSIGNMENTS-FIG. 3.10.3-4 

NOTE: This part has the same pinout as the SDRAM part shown in Fig. 3.11.4-4 with the exception of 
the DSF function on P 33. 

3.10.3.5 -256K BY 32 SGRAM IN TSOP2 

CAPACITY-256K WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

Release 6 

-A single data port with Graphics oriented features. 
-Synchronous address & control interface. 

PACKAGE-SO PIN TSOP2, 10.16 mm wide (0.400"), 0.65 mm PP 
PIN ASSIGNMENTS-FIG. 3.10.3-5 
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3.10.3.6 - 256K BY 32 SYNCHRONOUS MPDAM IN TSOP2 
CAPACITY-256K WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

-A multiple data port with Graphics oriented features. 
-Synchronous address & control interface. 

PACKAGE-120 PIN QFP or TQFP, 20 mm X 14 mm, 0.5 mm PP 
PIN ASSIGNMENTS-FIG. 3.10.3-5 

3.10.3.7-256K BY 32 SYNCHRONOUS MPDAM IN TSOP2 

CAPACITY-256K WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

-A multiple data port with Graphics oriented features. 
-Synchronous address & control interface. 

PACKAGE-100 PIN QFP or TQFP, 20 mm X 14 mm, 0.65 mm PP 
PIN ASSIGNMENTS-FIG. 3.10.3-6 
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256K X 16 MPDRAM, 2 CE 
256K X 16 MPDRAM, 2 W 

64PIN 
SOP 

12mm 
0.8mm 
pin pitch 

TOPVIEW 

FIGURE 3.10 .. 3--1 
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128K & 256K BY 16 MPD&M WITH 2 W 
256K BY 16 WITH 2 CE IN SOP 
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--
-

--
-

--------

------ ---
VDD -----
i'RG ---------vss ---------

SDQO --- ------
DQO --- ------

S001 --- ------
D01 ---- ------
VDD -- --- ---SDQ2 ----- --- ----
llQ2 - --- --- ---- SDQ3 - --- --- ----
DQ3 - --- --- ---- vss 

--:- --- --- ---
S004 --=- --- --- ---- D04 

-"":- --- --- ---
SOQS 

-::- --- --- ---
NC 

-"":- --- --- ---
NC -~- --- --- ---
NC 

-=- --- --- ---
DQ5 

--:- --- --- ---
VDD 

--=- --- --- ---
SDQ6 ----::- --- --- ---
DQ6 -~- --- --- ---

5DQ7 ---- --- --- ---
007 ---- --- --- ---- vss -

I+ i:ce ~ 1w 

~ w ~ iiw --- ---- RE --::- --- --- ---
AB ---- --- --- ---- A7 ---- --- --- ---- AG - --- --- ---- AS --~- --- --- ---
A4 --_::- --- --- ---VDD -

256K X 16 MPDRAM, 2 CE 

128K X 16 MPDRAM, 2 CE 

256K X 16 MPDRAM, 2 

28K X 16 MPDRAM, 2 

C 1 101::J 

C 2 691:J 

C 3 salJ 
C 4 671:J 

C 5 660 

C 6 ss;:J 

C 7 64 □ 
C 8 631:J 

C 9 621:J 

C 10 61 IJ 
C 11 6-0IJ 
C 12 sslJ 

70PIN C 13 sa[J 
TSOP2 

C 14 10.16mm 
57

1:J 

C 15 0.65mm ssl:] 

C 16 
pin pitch ssCl 

C 17 541:J 

C 18 53Cl 
C 19 521:J 

C 20 510 

C 21 soCl 
C 22 49J 
C 23 48 CJ 

C 24 47 □ 

C 25 461::J 

C 26 45C] 

C 27 440 

C 28 431:J 

C 29 42CJ 

C 30 410 

C 31 401:J 

C 32 39Cl 
C 33 aal:J 
C 34 3, Cl 

TOP VIEW 
C 360 35 

--- --- -- -SC ---- --- --- ---se ---- --- -- -vss ---- --- --- -SOQ1 ---- --- --- ---
0015 ---- --- --- -S001 ---- --- --- ---
D014 ---- --- --- -~-
VDD --- --- --- ---

S001 ---- --- --- -=--0013 ---- --- --- ---
15001 ---- --- --- -=--
D012 ---- --- --- ---vss ---- --- --- -:::-

S0011 --- --- --- --::--
0011 ---- --- --- ----S001 --- --- --- ---
NC --- --- --- ---NC --- --- --- ----
NC --- --- --- -~-

0010 --- --- --- -
VDD --- --- --- ----SDQ9 --- --- --- ----D09 --- --- --- -

S008 --- --- --- ----
DCB --- --- --- -~-
vss --- --- --- -:::--

DSF1 --- --- --- -=-NC, 
DSF2 

'cE ~ iicE i:.; --- --- -
~~F . --- --- --- -::-
AO --- --- --- --::--
A1 --- --- --- -::-
A2 --- --- --- -:::--
A3 --- --- --- -vss 

REFRESH ADDRESS FIELD= AO through AB 
* NOTE: The JEDEC Std. 30 term for the TSOP-2 package is PDSO-G. 

FIGURE 3.10.3-2 
128K & 256K BY 16 MPDRAM IN TSOP-2 with 2 W & 2 CE 
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Release 6 

w 
-er: 

;~ 

~ 

s 

AO 

A1 

A2 

A3 

256K X 16 SGRAM 

2 

3 

4 

5 

6 50 PIN 
7 TSOP2 
8 1.016 cm 43 

9 0.8 mm PP 42 

10 

11 

12 

13 

3 

241-oP VIEW 27 

FIGURE 3.10.3-3 
256K BY 16 SGRAM IN TSOP2 
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This pinout is the same as the 
one for the 256K X 16 SDRAM 
shown in Fig. 3.11.4-1 except 
for the DSF function on pin 33. 

The JEDEC Std. No. 30 
designator for the TSOP2 
package is PDSO-G 

* NOTE-All VDDQ and VSSQ 
pins may be VDD and VSS at the 
option of the supplier. 

ADDRESS STRUCTURE 

RA 
CA 

A0=AB 
A0=A? 
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< en en p 

100 PIN 

TQFP or QFP 

20 mm X 14 mm 

0.65 mm PP 

TOP VIEW 

* In Release 6, Pin 30 had an optional VREF. This was deleted by action of the Committee in Release 7. 

FIGURE 3.10.3-4 
256K BY 32 SGRAM IN QFP 

Release6c7 
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72 

10 71 

11 70 

12 69 

13 80 PIN 68 

14 TSOP2 67 

1510.16 mm66 

0.65mm 65 

pin pitch 64 

63 

62 

61 

60 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

36 45 

37 

43 

39 42 

40 
TOP VIEW 

41 

FIGURE 3.10.3-5 
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The JEDEC Std. No. 30 
designator for the TSOP2 
package is PDSO-G 

256K BY 32 SGRAM IN TSOP2 
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< 
C 
C 

256K X 32 SMPDRAM ~ 
Cl) 
Cl) 

cE 
Cl) 

p 

120 119 118 117 116 115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100 99 
1 

120 PIN 

D021 
TQFP or QFP 

20 mmX 14 mm 
VDDQ, VDD 0.5 mm PP 

vssa,vss 
SQ6 

S07 

VDDQ,VDD 

D06 

DQ22 

vssa,vss 
DQ7 

DQ23 

VDDQ,VDD 

DQMO 

DQM2 

w TOP VIEW 
CA§ 

FIGURE 3.10.3-6 

t5 
C 
p 

256K BY 32 SYNCHRONOUS MPDRAM IN QFP 

S014 

vssa, vss 
S013 

S012 

VDDQ,VDD 

D029 

DQ13 

vssa,vss 
D028 

DQ12 

VDDQ,VDD 
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Page 3.10.4-3 

3.10.4.1 -256KX4 MPDRAM MINIMUM FEATURE SET TRUTH TABLE 
The 256K X 4 MPDRAM described in this Standard must contain, as a minimum, the feature set 
described in Table 3.10.4-1, 256K X 4 MPDRAM FEATURE SET TRUTH TABLE. 

3.10.4.2 - 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE 
The 256KX 4 MP DRAM described in this Standard, in addition to the minimum feature set defined 
in Table 3.10.4-1, may contain any of the features described in the Table, 256K X 4 MPDRAM 
FEATURE SET TRUTH TABLE, and still meet the Standard. These logic features must operate 
exactly as defined in the table to conform to the Standard. 

3.10.4.3 - MPDRAM BIT WRITE OPTIONAL FEATURE 
This feature allows individual data bits of a memory array with a multi bit data interface to be selec
tively modified during a write cycle while other bits remain unchanged. The timing sequence used 
to control the feature is shown in figure 3.10.4-1 and operates as follows: 

1-lf W\ is low at the time that RE\ goes low, the state of the individual DQ pins determines if that 
data bit is to be written. 
2-lf DQ is HIGH write is ENABLED for that bit and the data present on DQ at the time that CE\ 
goes low is written. 
3-lf DQ is LOW, write is DISABLED for that bit and no subsequent writing can occur during that 
RE\cycle. 
4-lf W\ is high at the time that RE\ goes low but goes low later in the cycle, a normal write cycle 
will be performed and all data bits will be written. 

3.10.4.4-128KX8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE 
The 128K BY 8 MPDRAM described in this standard must contain, as a minimum, the feature set 
described in Table 3.10.4-2, 128K X 8 MPDRAM FEATURE SET TRUTH TABLE. 

3.10.4.5 - 128K X 8 MP DRAM EXTENDED FEATURE SET TRUTH TABLE 

The 128K X 8 MPDRAM described in this Standard may, in addition to the mini
mum feature set defined, contain any of the other features described in Table 
3.10.4-2, 128KX 8 MPDRAM FEATURE SET TRUTH TABLE, and still meet the 
Standard. These logic features must operate exactly as defined in the table to 
conform to the Standard. 

3.10.4.6 -128K X 16, 256K X 8, & 256KX 16 MPDRAM MINIMUM FEATURE SET TRUTH TABLE 
The 2Mb & 4Mb density MPDRAMs described in this Standard must contain, as a 
minimum, the feature set described in Table 3.10.4-3, 2Mb & 4Mb MPDRAM 
FEATURE SET TRUTH TABLE. Note: Release 5 contains a new TRUTH TABLE. 

3.10.4. 7 - 128K X 16, 256K X 8, & 256K X 16 MP DRAM EXTENDED FEATURE SET TRUTH TABLE 
INCLUDING REQUIRED MINIMUM OPTIONAL FEATURE SET 

The 2Mb & 4Mb density MPDRAMs described in this Standard must, in addition 
to the minimum basic feature set defined in Par. 3.10.4.6, contain all of the mini
mum defined set of optional features if any of them are included. In addition, any 
of the otherfeatures described may be included. The basic and optional features 
are shown in Table 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH 
TABLE. These logic features must operate exactly as defined in the table to con
form to the Standard. Note: Release 5 contains a new TRUTH TABLE. 

3.10.4.8- SPLIT REGISTER WITH PROGRAMMABLE STOPS FOR MPDRAM 

Release 5 

This standard describes an option internal architectural feature which is applica
ble to the SERIAL PORT in MPSRAMs. The details are shown in Figure 
3.10.4-2. 
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3.10.4.8 - SPLIT REGISTER WITH PROGRAMMABLE STOPS FOR MPDRAM 

· This standard describes an option internal architectural feature which is applica
ble to the SERIAL PORT in MPSRAMs. The details are shown in Figure 
3.10.4-2. 

3.10.4.9 - PIPELINED FAST PAGE MODE FOR MPDRAM 

This standard describes the operational characteristics of an optional serial ac
cess data mode for the RAM PORT of MPDRAMs. The details and timing dia
grams are given in Figures 3.10.4-3A and 3.10.4-38. 

3.10.4.10 - EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM 

The EXTENDED DATA OUT FAST PAGE MODE defined in Sec. 3.9.5, DRAM 
OPTIONAL Features, on Page 3.9.5-11, Par. 1.4 is also applicable to MPDRAM 
as is needed. The mode is further defined with timing diagrams in Fig. 3.10.4-4. 

3.10.4.11-SAM OPTIONS FOR 4Mb MPDRAM 
For 4 Mb MPDRAMs organized as 256K x 16, there are two options for the length of the SAM 
(Serial Access Memory). It may be either (1), 256 (Half SAM) or (2), 512 bits (Full SAM) for a 512 
Column Page Depth. The details of these two options are described in Figs. 3.10.4-5A and 
3.10.4-5B. 

3.10.4.12 - Synchronous GRAM Special Mode Set Procedure 

This standard defines a procedure for setting SPECIAL OPERATIONAL MODES 
into a Synchronous Graphics DRAM. A timing diagram and logic truth table are 
given in Fig. 3.10.4-6 on Page 3.10.4-15. 

3.10.4.13 - Synchronous MPDRAM Special Mode Set Procedure 

This standard defines a procedure for setting SPECIAL OPERATIONAL MODES 
into a Synchronous Multiport DRAM. A timing diagram and logic truth table are 
given in Fig. 3.10.4-7 on Page 3.10.4-16. 

3.10.4.14-Synchronous GRAM OPERATIONAL FUNCTION TABLES 
This standard gives a set of functional truth tables for Synchronous Graphics 
DRAM. Three truth tables are given that define all standard operational func
tions. They are given in Tables 3.10.4-4A~c on Pages 3.10.4-17=> 19. 

3.10.4.15 - 8Mb MPDRAM FEATURE SET FUNCTION TABLE 
The 8Mb MPDRAM described in this Standard must contain, as a minimum, the feature set de
scribed in Table 3.10.4-15 on Page 3.10.4-8. This standard applies to devices with any interface 
data word length. 

3.10.4.16 - Extended Functions for SGRAM and MPDRAM. 
These standards define two special write function operations for SGRAM and MPDRAM. The 
functions defined are: 

Write-Per-Bit 
Block Write 

These logic features must operate exactly as defined in the table to conform to 
the Standard. Details of the standards are given on Page 3.10.4-6. 
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SPLIT REGISTER WITH PROGRAMMABLE STOPS 

WHERE THE NUMBER OF COLUMNS IN THE SERIAL SHIFT REGISTER IS 2n-+1, n BEING A BINARY NUMBER WJTH: 
MSB=n 
LSB=O 

STOP VALUE IS ASSERTED ON ADDRESS LINES AT RE\ FALLING IN CBRS CYCLE.IN THE FOLLOWING EXAMPLE, 
PROGRAMMABLE STOP IS COLUMN BIT (n-2).SWITCH TO OTHER HALF OF SAM OCCURS EVERY TIME BIT (n-2) 
CHANGES. 

SINGLE SPLIT REGISTER WITH PROGRAMMABLE STOPS 
,..0 ___ 2r1;.,.-2 ___ 2"..,:2n-2;;--__ s_*2"T"--2 __ 4.;..*.;,;2n-2 ____ ,..... _____ ..--_....;;.2"_,+1_1) 

STOP 
COLUMN 

BIT 
SHIFT REGISTER ORGANIZATION 

n ] 
STOP Value = binary 011111 ... (total of n SAM column bits) 

n-1 . I 
STOP Value= binary 001111 ... (total of n SAM column bits) 

n-2 

STOP Value = binary 000111 ... (total of n SAM column bits) 

n-3 I I I I I I I I I I I I I I I I I I 
STOP Value = binary 000011 ... (total of n SAM column bits) 

n-4 11111111111111111 11111111111111111 
STOP Value = binary 000001 ... (total of n SAM column bits) 

The definition of the split reister with programmable stops is intended to be valid for any size 
of shift register (SAM). The following table is included as additional clarification of the stop 
register value asserted on the address lines, relative to the actual stop widths for two popu
lar sizes of the SAM. 

512 Bit SAM STOP Width 256 Bit SAM' 
Bit AS AO Decimal AB AO Bit 

n 011111~11 256 N/A 
n-1 001111111 128 -01111111 n 

n-2 000111111 64 -00111111 n-1 

n-3 000011111 32 -00011111 n-2 

n-4 000001111 16 -00001111 n-3 

FIGURE 3.10.4-2 
SPLIT REGISTER WITH PROGRAMMABLE STOPS 
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PIPELINED FAST PAGE MODE 

Pipelined fast page (PFP) mode is a read/write mode similar to page mode defined for RAM that actu
ally "pipelines" data into and out of a RAM. During a write, the concept is to get data onto the die in 
the first CE state and into the RAM on the second CE state. During a read operation, the concept is 
to latch the read address on the first assertion of CE and assert the data for that address on the data 
lines on the next assertion of CE. Shown in the figures are sample timing diagrams illustrating PFP 
reads, writes, as well as read/write, and write/read. 

PIPELINED FAST PAGE MODE READS 

RE 

CE 

f 
I _, __ _ 

A<€X ;GA(A) H..___.;... CA(B) 
I 

I 

I 

oo-@§-'--------

DTG I 

DSF I 

( 

H 
Q(A) 

PIPELINED FAST PAGE MODE WRITES 

RE 

CE 

I 

CA(C) H I 

X CA(D) 
I 

x Q(B) x Q(C) x Q(D) )-

I 
\ 

I. 

A(~ :CA(A) H ~A(B) H qA(C) H ~A(D) X 
I '------------

I 

DQ~ D(A) x I 

D(B) x :o(C) x :o(D) ) I 

I ' I 

DTG 

I I I • 
w~ 

I 

0 I 1 LJ \ I /: \ 
' ' ' 

' 
DSF ' 

FIGURE 3.10.4-3A 
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PIPELINED FAST PAGE MODE 

PIPELINED FAST PAGE MODE READ - WRITE 

RE 

CE I 
I 

I I I 

t I I I 

A(~ ~A(A) Hr-a..--iA-(B) ..... X.._---i.., ____ x CA~) H CA~D) x ____ _ 
I I : 

~ : I { Q(A): ( : D(C) X : D(D) )i-----
' I I I 

x Q(B): ) 
i 
I I I I 

I ITT~G~:-,~1~, I : L 
I I 

wf);j]: 
I I 

\ L 1 ~ I 1 L 
I 

DSF I 
I 

PIPELINEO FAST PAGE MODE WRITE - READ 

RE 

CE 
I I I I 1 

I I I I I I A(® C~(A) H.--c-~-(B)~x ____ x C~(C) H CA(O) H CA~E) x ____ _ 
I I I I I 

I I I I t I ~x : D(A) X :o(B) X : : X Q(C} X 
I i l i 
I t I I I 

Q(D) X Q(E 

15'ffi: : \ ;\ I 

I I I 

r.:::-\ ',---,--....,: 
w,wu :I 1 LJ 

L 

L 
I I I 
I I 

DSF • 
I 

NOTE: BOTH EARLY WRITES AND LATE WRITES ARE REPRESENTED 

FIGURE 3.10.4--38 

Release2 

XILINX EXHIBIT 1006 
Page 447



JEDEC Standard No. 21-C 
Page 3.10.4-12 

MPDRAM OPTIONAL MODES and CYCLES 

This Standard defines an optional READ mode for address multiplexed Multi-Port DRAMs. 

EXTENDED DATA OUT FAST PAGE MODE 

This is a variation of the Fast Page Mode defined in Sec. 3.9.5.4, Par. 1.3 .. It differs from Fast Page Mode as 
follows: 1) in a READ operation, the LH transition of CE\ with RE\ active will not cause the data out terminals 
to go into a high impedence state. Instead, the data out will remain valid with data from the previously read 
address. During sequential READ operations, the data out terminals will transition from old data to new data 
at a time defined by the performance specification for the part. 
Any of the following conditions will cause the data out terminals to go to the high impedence state: 

1) RE\ and CE\ are both inactive. 
2) G\ is inactive. 
3) W\ in active. 

The following timing diagram illustrates this operating mode but is included for reference only. 

EXTENDED DATA OUT FAST PAGE MODE 

I I I 

Rel\ 
I Ii I 

I I I 
CE I I I I I I 

! 
I 

! 
I 

! 
I I 

! 
I I I 

An t t t t t t t 
I I I I, I I; I I I I I 

w I I I I I I I I I 
·I I I I I I I I I I I 

G I ~ I I I I 1/i\ I I I 
I I I I I I I I 
I I I I I I I I I I I 

Q 
I I I I I 
I 

~ I 
I I 

D I )I I 
I I I 
I I I 

Data Out may be either translate or Active depending on the state of CE\ when the cycle is entered. 

FIGURE 3.10.4-4 

MPDRAM EXTENDED DATA OUT FAST PAGE MODE 
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For 4 Mb MPDRAMs organized as 256K x 16, there are two options for the length of the SAM (Serial Access Memory). It 
may be either (1 ), 256 (Half SAM) or (2), 512 bits (Full SAM) for a 512 Column Page Depth. The details of these two options 
are described in the following sections. 

OPTION 1: HALF SAM FOR 4Mb MPDRAM 
For 4 Mb MPDRAMs organized as 256Kx 16, the length of the SAM (Serial Access Memory) may be 256 bitsforeach 256K 
array. In the Split Register Mode, the register shall conditionally be divided in half by the most significant Column Address 
(CAB) or the second most significant column address (CA7) depending on whether the part is in stop register mode ornot. 
The internal swapping of these two address pins is dependent on stop register mode for ALL RAM AND SAM OPERA
TIONS is necessary to allow for system level compatibility with the 512 bit SAM parts. Both possibilities are detained in the 
following discussion. 
If a CBRS cycle has not occured since the last CBR (reset) cycle, the following conditions are true: The half of the ROW to 
be transfered into the SAM is determined by the MSB of the Column address (CAB). The internal state of CA7 for SAM 
operations can only be set by an RT cycle. During SRT cycles, the internal state of CA7 will be determined by an internal 
counter and the actual value of the CA7 input pin will be ignored to allow for system level compatibility with the 512 bit SAM 
parts. 

ADDRESS MAPPING FOR 256 BIT SAM WITH 512 BIT PAGE 

A8=0 C =1 
ROW0 

RAM 

ROW 511 

SAM 

If a CBRS cycle has occured since the last CBR (reset) cycle, the following conditions are true: The half of the ROW to be 
transfered into the SAM is determined by the second MSB of the Column address (CA7). The internal state of CAB for SAM 
operations can only be set by an RT cycle. During SRT cycles, the internal state of CAB will be determined by an internal 
counter and the actual value of the CAB input pin will be ignored to allow for system level compatibility with the 512 bit SAM 
parts. 

ADDRESS MAPPING FOR 256 BIT SAM WITH 512 BIT PAGE 

A7 =0 
ROW0 

ROW~ RAM 

ROW511 

SAM 

I 
NOTE 1: For systems not utilizing the stop register, twice as many RT cycles must be performed if not using SRT, and 
twice as many SRT cycles must be performed if SRT cycles are used 
NOTE 2: for systems utilizing the stop register, only stop values of 128 or less will allow for system compatibility. No 
additional transfer cycles are necessary. 

FIGURE 3.10.4-SA 

4Mb MPDRAM 256 COLUMN SAM 
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OPTION 2: FULL SAM FOR 4Mb MPDRAM 
For 4 Mb MPDRAMs organized as 256K x 16, the length of the SAM (Serial Access Memory) shall be 512 bits for each 
256K array. In the Split Register Mode, the register shall be divided in half by the most significant Column Address (CAB). 
The internal state of CAB for SAM operation can only be set by an RT cycle. During SRT cycles the internal state of CAB will 
be determined by an inter counter and the actual value of CAB input will be ignored to allow for system level compatibility 
with the 256 bit SAM parts. 

ADDRESS MAPPING FOR 512 BIT SAM WITH 512 BIT PAGE 
('Jl.g - () r,Ai:l-1 

ROW0 
ROW1 

RAM 

~ 
ROW 511 

~ ~ 

SAM 

FIGURE 3.10.4-58 
4Mb MPDRAM 512 COLUMN SAM 
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Synchronous GRAM Special Mode Set Procedure 
The following cycle details shall be used to set special modes into a Synchronous 
Graphics DRAM. 

1. Special Mode Register Set Cycle 

CK _j 

RAS 

CAS 

WE 

s 

DSF 

DQO-DQ31 ?,1//ff,$/2?( _____ X/Y/2o//20'ft/§;01///2 
Mask/Color 

A0-A8, 85 Wd/21//& _____ )0//(1//1///1//1////$#/2'2 
+ Mode Set Cycle 

2. Mode Field 

B5 AS A 7 A6 AS A4 A3 A2 A 1 AO 

I O I O I O I LC I LM I O I O I O I O I O I 
The address field used to establish the Special Mode shall be as follows: 

Address Field Value Mode 

A4=;,AQ Field for SVRAM 00000 
A5 Load Mask 0 Unchanged 

Register Set (LM) 1 Load 

A6 Load Color 0 Unchanged 

Register Set (LC) 1 Load 

A8=;,A7, BS Mode Set Command 000 

FIGURE 3.10.4-6 
SYNCHRONOUS GRAM SPECIAL MODE SET PROCEDURE 
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Synchronous MPDRAM Special Mode Set Procedure 
The following cycle details shall be used to set special modes into a Synchronous 
MPDRAM. (VRAM) 

1. Special Mode Register Set Cycle 

CK _J _l ---

RAS 

CAS 

WE 

s 

DSF 

DQO-DQ31 3//4'.1//)½///X....._~~-,---)01//4/////4(#;1/////ft//4 
Mask/Color 

AO-AS, B5 1///@)½1/2)< _____ __,)o/.§)1////fl')½/ffi.//4½(~ 
f 

Mode Set Cycle 
2. Mode Field 

85 AB - A? A6 AS A4 A3 A2 A 1 AO 

I O I O I O I LC I LM I LS I SR I SR I SR I SR I 
The address field used to establish the Special Mode shall be as follows: 
Address 

A3~AO 

A4 

AS 

A6 

A8~A7, B5 

Field Value Mode 
Number Columns/Half 

Stop 1111 256 Liolumns 
Register Set (SR) 0111 128 t,;olumns 

0011 64 t,;olumns 
0001 32 t,;olumns 
0000 16 t,;olumns 

Load Stop 0 Unchanged 
Register Set (LS) 1 Load 
Load Mask 0 Unchanged 
Register Set (LM) 1 Load 
Load Color 0 Unchanged 
Register Set (LC) 1 Load 
Mode Set Command 000 

Note: The case where A5=A6=1 is illegal 

FIGURE 3.10.4-7 
SYNCHRONOUS MPDRAM SPECIAL MODE SET PROCEDURE 
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CURRENT "S m DSF 
STATE 

IDLE H X X 
L X X 
L X X 
L H X 
L L X 
L H L 
L H H 
L L L 
L L H 
L H L 
L H H 
L L X 
L H L 
L H H 
L L X 
L H L 
L H H 
L L X 

ROW H X X 
ACTIVE L X X 

L X X 
L H L 
L H H 
L L X 
L H L 
L H H 
L L X 
L X X 
L H L 
L H H 
L L X 
L X X 
L H L 
L H H 
L L X 

Release 6r7 
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SGRAM FUNCTION TABLE 

RE GE w An ACTION 

X X X X NOP 
H H H X NOP 
H H L X ILLEGAL2 

H L X BA,CA ILLEGAL2 

H L H CA Latch Tap Address7 
L H H BA,RA Row (&Bank) active; Latch Row Address; No Mask 
L H H BA,RA Row (&Bank) active; Latch Row Address; Use Mask 
L H H BA,RA Read Transfer; Latch Row Address ⇒ Precharge 
L H H BA,RA Split Read Transfer; Latch Row Address = Precharge 
L H L BA,AP NOP4 

L H L X ILLEGAL 
L H L X ILLEGAL 
L L H X Auto-Refresh6 

L L H X ILLEGAL 
L L H X ILLEGAL 
L L L Op-code Mode Register Access6 

L L L Op-code Special Register Access5 
L L L X ILLEGAL 

X X X X NOP 
H H H X NOP 
H H L X ILLEGAL2 

H L H BA,CA,AP Begin Read; Latch CA; Determine AP 
H L H X ILLEGAL 
H L H CA ILLEGAL2 

H L L BA,CA,AP Begin Write; Latch CA; Determine AP 
H L L BA,CA,AP Block Write; Latch CA; Determine AP 
H L L X ILLEGAL 
L H H BA,RA ILLEGAL2 

L H L BA,AP Precharge 
L H L X ILLEGAL 
L H L X ILLEGAL 
L L H X ILLEGAL 
L L L Op-code ILLEGAL 
L L L Op-code Special Register Access5 
L L L X ILLEGAL 

TABLE 3.10.4-4 A 
SGRAM FUNCTION TABLE 
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SGRAM FUNCTION TABLE (continued) 

CURRENT "S TFf DSF RE GE w An ACTION 
STATE 

READ H X X X X X X NOP (Continue Burst to End;=Row Active) 
L X X H H H X NOP(Continue Burst to End;=Row Active) 
L H L H H L· X RESERVED (Term. Burst);=Row Active 
L H H H H L X ILLEGAL 
L L X H H L X ILLEGAL 
L H L H L H BA, CA,AP Term Burst, New Read, Determine AP3 

L H H H L H X ILLEGAL 
L L X H L H CA ILLEGAL2 
L H L H L L BA,CA,AP Term Burst, Start Write, Determine AP3 

L H H H L L BA,CA,AP Term Burst, Start Write, Determine AP3 

L L X H L L X ILLEGAL 
L X X L H H BA,RA ILLEGAL2 
L H L L H L BA,AP Term Burst, Precharge Timing for Reads 
L H H L H L X ILLEGAL 
L L X L H L X ILLEGAL 
L X X L L X X ILLEGAL 

WRITE H X X X X X X NOP(Continue Burst to End;=Row Active) 
L X X H H H X NOP(Continue Burst to End;=Row Active) 
L H L H H L X RESERVED (Term Burst);=Row Active 
L H H H H L X ILLEGAL 
L L X H H L X ILLEGAL 
L H L H L H BA,CA,AP Term Burst, Start Read, Determine AP3 

L H H H L H X ILLEGAL 
L L X H L H CA ILLEGAL2 
L H L H L L BA,CA,AP Term Burst, New Write, Determine AP3 

L H H H L L BA, CA,AP Term Burst, Block Write, Determine AP3 

L L X H L L X ILLEGAL 
L X X L H H BA,RA ILLEGAL2 
L H L L H L BA,AP Term Burst, Precharge3 

L X X L L X X ILLEGAL 

READ H X X X X X X NOP (Continue Burst to End;=Precharge) 
with L X X H H H X NOP (Continue Burst to End;=Precharge) 
AUTO L X X H H L X ILLEGAL2 

Precharge L X X H L H BA,CA,AP ILLEGAL2 

L X X H L L X ILLEGAL 
L X X L H X BA, RA,AP ILLEGAL2 

L X X L L X X ILLEGAL 

WRITE H X X X X X X NOP (Continue Burst to End;=Precharge) 
with L X X H H H X NOP (Continue Burst to End;=Precharge) 
AUTO L X X H H L X ILLEGAL2 

Precharge L X X H L H BA,CA,AP ILLEGAL2 

L X X H L L X ILLEGAL 
L X X L H X BA,RA,AP ILLEGAL2 

L X X L L X X ILLEGAL 

TABLE 3.10.4-4 B 
SGRAM FUNCTION TABLE (Continued) 
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JEDEC Standard No. 21-C 
Page 3.10.4-19 

SGRAM FUNCTION TABLE (continued) 

CURRENl s TR 
STATE 

Precharging H X 
L X 
L X 
L H 
L L 
L X 
L X 
L X 

ROW H X 
Activating L X 

L X 
L X 
L X 
L X 
L X 

WRITE H X 
Recovering L X 

L X 
L X 
L X 
L X 
L X 

Refreshing H X 
L X 
L X 
L X 
L X 

Mode H X 
Register L X 
Accessing L X 

L X 
L X 

ABBREVIATIONS 
RA = Row Address 
CA = Column Address 
NOTES: 

DsF RE cr w 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X X X 
H H H 
H H L 
H L X 
H L H 
L H H 
L H L 
L L X 

X X X 
H H H 
H H H 
H L X 
L H H 
L H L 
L L X 

X X X 
H H H 
H H L 
H L X 
L H H 
L H L 
L L X 

X X X 
H H X 
H L X 
L H X 
L L X 

X X X 
H H H 
H H L 
H L X 
L X X 

BA = Bank Address 
AP = Auto Precharge 

An ACTION 

X NOP~idle after tRP 
X NOP~idle after tRP 
X ILLEGAL2 

BA,CA,AP ILLEGAL2 

CA Latch Tap Address7 

BA,RA ILLEGAL2 

BA,AP NOP4 
X ILLEGAL 

X NOP~Row Active aftertRCD 
X NOP~Row Active after tRCD 
X ILLEGAL2 

BA,CA,AP ILLEGAL2 

BA,RA ILLEGAL2 

BA,AP ILLEGAL2 

X ILLEGAL 

X NOP 
X NOP 
X ILLEGAL2 

BA,CA,AP ILLEGAL2 

BA,RA ILLEGAL2 

BA,AP ILLEGAL2 

X ILLEGAL 

X NOP~idle after tRP 
X NOP~idle after tRP 
X ILLEGAL 
X ILLEGAL 
X ILLEGAL 

X NOP 
X NOP 
X ILLEGAL 
X ILLEGAL 
X ILLEGAL 

Term= Terminate 
NOP= No Operation 

1. All entries assume that CKE was active (HIGH) during the preceeding clock cycle and the current clock cycle. 
2. Illegal to bank in specified state; function may be legal in the bank indicated by BA, depending on the state 
of that bank. 
3. Must satisfy the "2n-rule", bus contention, bus turn around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank(s) indicated by BA (and AP). 
5. Legal only if all banks are in idle or row active state. 
6. Illegal if any bank is not idle. 
7. Illegal if any bank is not idle or precharging. 
ILLEGAL = Device operation and/or data-integrity are not guaranteed 

TABLE 3.10.4-4 C 
SGRAM FUNCTION TABLE (Continued) 
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Extended Functions for SGRAM and SVRAM 

JEDEC Standard No. 21-C 
Page 3.10.4-21 

WRITE-PER-BIT WPS, for Synchronous Video RAMs (SVRAM), and Synchronous Graphics RAMs 
(SGRAM) is a function that selectively masks bits of data being written to the devices. The mask is stored in an 
internal register and applied to each bit of data written when enabled. 

1) A Bank Active Command with DSF = 1 (high) enables Write-per-bit for the associated bank. A bank active 
command with DSF = 0 (low) disables Write-Per-Bit for the associated bank. 

2) The mask used for Write per-bit operations is stored in the Mask Register accessed by Special Register 
Access command. When a mask bit= 1 (high), the associated data bit is written when a Write Command is 
executed and Write-per-bit has been enabled for the bank being written. When a mask bit = 0 {low) the 
associated data bit is unaltered when a Write Command is executed and Write-per-bit has been enabled for 
the bank being written. 

3) No additional, timing conditions are required for Write per-bit operations. Write-per-bit writes can be either 
single writes, burst writes, or block writes. 

4) DQM masking is the same for WPS and non-WPS writes. 

BLOCK WRITE for Synchronous Multi-port DRAMs (SMPRAM), and Synchronous Graphics RAMs 
(SGRAM). A feature allowing the simultaneous writing of consecutive columns of data within RAM device 
during a single access cycle. During block write the data to be written comes from an internal "color'' register 
and the DO 1/0 pins are used for independent column selection. The block of columns to be written is aligned 
on 8 column boundaries and is defined by the column address with the 3 LSB's ignored. 

1) A Write Command with DSF = 1 (high) enables Block Write for the associated bank. A Write Command with 
DSF = 0 (low) disables Block Write for the associated bank. 

2) The block size is 8 columns. Where column = "n" bits for by "n" part. 

3) The Color Register is the same width as the data port of the part. It is written via a speciai register access 
where data present on the DQ pins is copied into the internal color register. The color register provides the 
data to be copied to the 8 column locations during a block write cycle as masked by the DQ column select, 
WPS mask (if enabled), and DOM byte mask. 

4) Column data masking is provided on an individual column basis for each byte of data. The column mask is 
driven on the DO pins during a block write command. The DQ column mask function is segmented on a per 
byte basis (i.e. DQ[0:7] provides the column mask for data byte [0;7], DQ[8.15] provides the column mask for 
data byte [8:15] and so on). A DO column mask of 1 (high) enables the particular column to be written while a 
value of 0 (low) disables writing of the data. The relationship between DQ bits and column within the block is 
logically equivalent within each byte (i.e. DQ[0] masks column [0] for data bits [0:7] 00[8] masks column [0] 
for data bits [8:15], DQ[1] masks column [1] for data bits [0:7], 00[9] masks column [1] for data bits 18:15], 
etc.). 

5) Block Writes are always non-burst, independent of the burst length that has been programmed into the 
Mode Register. Back-to-back Block Writes are allowed provided that the specified Block Write cycle time is 

satisfied. 

6) If Write-per-bit was enabled to the bank by executing a Bank Active Command with DSF=1 (high), then 
write-per-bit masking of the Color Register data is enabled. If Write-per-bit was disabled to the bank by 
executing a Bank Active Command with DSF=O (Low), then write-per-bit masking of the color Register data 
is disabled. 

7) DOM masking provides independent data byte masking during block write exactly the same as It does dur
ing normal write operations, except that the control is extended to the 8 consecutive columns of the block 
write. 
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JEDEC Standard No. 21-C 
Page 3.11-1 

3.11 Synchronous Dynamic Rand9m Access Memory (SCRAM) 

The following SDRAM standards were developed by Committee 42.3. The devices 
described are compatible with TTL and/or one or more of the low voltage interface 
standards adopted by Committee JC-16 as defined in the individual device stan
dards. The device standards require that the memory devices must operate with sig
nal levels and power supply voltages that are consistent with those used in the logic 
family{s) specified. 

Release 4 
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3.11.1 Bit Wide SDRAM 

JEDEC Standard No. 21-C 
Page 3.11.1-1 

No standards have been developed for devices with this configuration. 

Release 4 
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3.11.2 NIBBLE WIDE SDRAM 

JEDEC Standard No. 21-C 
Page 3.11.2-1 

3.11.2.1 -4M BY 4 SDRAM IN TSOP2 

CAPACITY-4M WORDS OF 4 BITS 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
PACKAGE-44 Pin TSOP2, 7.62 mm or 10.16 mm WIDE, 0.8mm PIN PITCH 

-44 Pin SOJ 10.16 mm WIDE, 0.8mm PIN PITCH g 
PIN ASSIGNMENT-Fig. 3.11.2-1 

3.11.2.2-16M BY 4 SDRAM IN TSOP2 

CAPACITY-16M WORDS OF 4 BITS 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
PACKAGE-54 Pin TSOP2, 10.16 mm WIDE, 0.8mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.11.2-1 

3.11.2.3 - 64M BY 4 SDRAM PIN ROTATION 

CAPACITY-64M WORDS OF 4 BITS 

Release? 

LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.11.2-5 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 
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CONFIGURATION 

ROW ADDRESS 
COLUMN ADDRESS 

Release6r7 

2MX9SDRAM 

2MX8SDRAM 

1 

2 44 Pin 

3 SOJ 42 

10.16 mm 
4 41 

or 
44 Pin 

6 TSOP2 
1 10.16 mm3s 

or 
37 

7.62 mm 

10 PIN PITCH 35 
PP=D.8 mm 

See note 
on 33 

Package 
32 width 

31 

30 

29 

28 

27 

26 

25 

TOP VIEW 
24 

23 

4MX4 

A0TO A11 

2M X 8/9 

A0TOA11 
A0TOA9&A11 AO TOAB &A11 

FIGURE 3.11.2-1 
4M X 4 SDRAM IN TSOP2 

JEDEC Standard No. 21-C 
Page 3.11.2-3 

Notes: 
1) The VREF option on P35 
was added when the 0.3" 
package was approved. 

2) The JEDEC Std. No 30 
designator for the TSOP2 
package is PDSO-G 
The 4M X 4 and 2M X 8 
parts are also approved for 
delivery in a 7.62 mm pack
age. 
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JEDEC Standard No. 21-C 
Page 3.11.2-4 

4M X 16 SDRAM 

8MX8SDRAM 

54PIN 

TSOP2 
11 10.16 mm 
12PIN PITCH 

0.8mm 

FIGURE 3.11.2-2 

ROWADDR. COLADDR 

X4 A0=>A13 A0=>A9 

XS A0=>A13 A0=>A8 

X16 AO=>A13 A0=>A7 

AUTO PRECHARGE 

BANKS BANK SELECT ADDRESS 

4 

2 

A13/A12 

A13 

• PACKAGE NOTES: 

The JEDEC Std. 30 term for 
the TSOP-2 package is PDSO-G. 

16M BY 4 SDRAM IN TSOP2 
Releases 
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32MX8 SDRAM 
64MX4SDRAM 

2 

3 

4 

12 62 PIN 51 

13 TSOP2 50 

14 Package 49 

15Dimensions 48 
undefined 

16 See note. 

NOTES 

JEDEC Standard No. 21-C 
Page 3.11.2-5 

1. Pin numbers and pin count are for ref
erence only. This is a pin rotation only. 
Package dimensions are not specified at 
this stage. 
2. CSR refresh is the only standardized 
method of refreshing non-synchronous 
DRAMs with densities of 256Mb and higher. 

3. The standard refresh interval (tREF) for 
256Mb DRAMs is 64ms. (7.8 µs per row 
with SK rows, 3.9 µs with 16K rows. 
4. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
5. The VDDQ designator is used when the 
power supply pins for the DQ 1/0 drivers 
are internally de isolated from the other 
VDD power supply pins. 
6. The VSSQ designator is used when the 
ground reference pins for the DQ 1/0 
drivers are internally isolated from the 
primary ground references (VSS). 
7. BAO is the Least Significant Bank Addr. 
8. BA 1 is the Most Significant Bank Addr. 
9. A 10/AP is row addr. A 10, autoprecharge 
and precharge all banks input. 

• NOTE: The JED EC Std. 0 
tern, for the TSOP-2 pack
age is PDSO-G. 

Configuration 64MX4 
A0=A12 

A0=A9,A11 

32MX8 
A0=A12 
A0=A9 

ROW ADDRESS 
COLUMN ADDRESS 

Release 7 

Pin numbers and pin count are for reference only. This is a pin 
rotation only. Package dimensions are not specified at this stage. 

FIGURE 3.11.2-3 
64M BY 4 SDRAM PIN ROTATION IN TSOP2 
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3.11.3 BYTE WIDE SDRAM 

JEDEC Standard No. 21-C 
Page 3.11.3-1 

3.11.3.1 - 2M BY 8 or 9 SDRAM IN TSOP2 

CAPACITY-2M WORDS OF 8 or 9 BITS 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
ELECTRICAL INTERFACE-TTL or LVTTL 
PACKAGE-44 Pin TSOP2, 7.62 mm WIDE, 0.8mm PIN PITCH (2M X 8 part only) 
PACKAGE-44 Pin TSOP2, 10.16 WIDE, 0.8mm PIN PITCH 
PACKAGE-44 Pin SOJ, 10.16 WIDE, 0.8mm PIN PITCH I 
PIN ASSIGNMENT-Fig. 3.11.3-1 

3.11.3.2 - BM BY 8 SDRAM IN TSOP2 

CAPACITY-BM WORDS OF 8 BITS 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
PACKAGE-54 Pin TSOP2, 10.16 mm WIDE, 0.8mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.11.3-2 

3.11.3.3 - 32M BY 8 SDRAM PIN ROTATION 

CAPACITY-32M WORDS OF 8 BITS 

Release 7 

LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT -Fig. 3.11.3-5 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 
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CONFIGURATION 

ROW ADDRESS 
COLUMN ADDRESS 

Release6r7 

2 

3 

2MX9SDRAM 

2MX8SDRAM 

44 Pin 

SOJ 
4 10.16 mm 41 

5 or 

44 Pin 
TSOP2 

8 10.16 mm 37 

s or 36 

10 
7.62 mm 

35 

11 PIN PITCH 34 

12 PP=0.8 mm 33 

13 See note 
on 

Package 31 
width 

TOP VIEW 

26 

25 

24 

23 

4M X4 2MX8/9 

AO TO A11 AO TO A11 
A0TOA9 & A11 AO TO AB &A11 

FIGURE 3.11.3-1 

2M BY 8 OR 9 SDRAM IN TSOP2 

JEDEC Standard No. 21-C 
Page 3.11.3-3 

Notes: 
1) The VREF option on P35 
was added when the 0.3" 
package was approved. 

2) The JEDEC Std. No 30 
designator for the TSO P2 
package is PDSo-G 
The 4M X 4 and 2M X 8 
parts are also approved for 
delivery in a 7.62 mm pack
age. 

XILINX EXHIBIT 1006 
Page 465



JEDEC Standard No. 21-C 
Page 3.11.3-4 

4M X 16 SDRAM 

8MX8SDRAM 

2 

3 

4 

5 

6 

7 

8 

9 
54PIN 

10 
TSOP2 

11 10.16 mm 44 

12PIN PITCH 43 

13 0.8mm 
14 

see 

15 note 
on 

16 width 

17 

18 3 

19 

20 

21 

FIGURE 3.11.3-2 

ROWADDR. COLADDR 

X4 A0=>A1~ A0=>A9 

XB A0=>A13 A0=>AB 

X16 A0=>A13 A0=>A7 

AUTO PRECHARGE 

BANKS BANK SELECT ADDRESS 

4 

2 

A13/A12 

A13 

• PACKAGE NOTES: 

The JEDEC Std. 30 term for 
the TSOP-2 package is PDSO-G. 

8M BY 8 SDRAM IN TSOP2 
Release6 
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32MX8SDRAM 

12 62 PIN 51 

1s TSOP2 50 

14 Package 49 

15 Dimensions 48 
undefined 

16 See note. 47 

NOTES 

JEDEC Standard No. 21-C 
Page 3.11.3-5 

1. Pin numbers and pin count are for ref
erence only. This is a pin rotation only. 
Package dimensions are not specified at 
this stage. 
2. CSR refresh is the only standardized 
method of refreshing non-synchronous 
DRAMs with densities of 256Mb and higher. 

3. The standard refresh interval (tREF) for 
256Mb DRAMs is 64ms. (7.8 µs per row 
with 8K rows, 3.9 µs with 16K rows. 
4. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
5. The VDDQ designator is used when the 
power supply pins for the DO 1/0 drivers 
are internally de isolated from the other 
VDD power supply pins. 
6. The VSSQ designator is used when the 
ground reference pins for the DO 1/0 
drivers are internally isolated from the 
primary ground references (VSS). 
7. BAO is the Least Significant Bank Addr. 
8. BA 1 is the Most Significant Bank Addr. 
9. A10/AP is row addr. A10, autoprecharge 
and precharge all banks input. 

* NOTE: The JEDEC Std. 0 
term for the TSOP-2 pack
age is PDSO-G. 

Configuration 64MX4 
A0=A12 

A0=A9,A11 

32MX8 
A0=A12 
A0=A9 

ROW ADDRESS 
COLUMN ADDRESS 

Release 7 

Pin numbers and pin count are for reference only. This is a pin 
rotation only. Package dimensions are not specified at this stage. 

FIGURE 3.11.3-3 
32M BY 8 SDRAM PIN ROTATION IN TSOP2 
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3.11.4 WORD WIDE SDRAM 
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3.11.4.1 -256K BY 16 AND 1M BY 16 & 18 SDRAM IN TSOP2 

CAPACITY-256K WORDS OF 16 BITS AND 1M WORDS OF 16 OR 18 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
ELECTRICAL INTERFACE-TTL or LOWER LEVEL INTERFACE CONSISTENT WITH THE 

VALUE OF VDD CHOSEN. 
PACKAGE-SO Pin SOJ, 10.16 mm WIDE, 0.8mm PIN PITCH ffl 
PACKAGE-SO Pin TSOP2, 0.400" WIDE (10.16 mm), 0.8mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.11.4-1 

NOTE: The 256K part has the same pinout as the SG RAM part shown in Fig. 3.10.3-3 with the excep
tion of the DSF function on P 33. 

3.11.4.2-2M & 4M BY 16 SDRAM IN TSOP2 

CAPACITY-2M or 4M WORDS OF 16 BITS 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3. 11.5 
PACKAGE-54 Pin TSOP2, 10.16 mm WIDE, 0.8mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.11.4-2 

3.11.4.3-16M BY 16 SDRAM IN TSOP2 PIN ROTATION 

CAPACITY-16M WORDS OF 16 BITS 
LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3. 11.5 

-This standard is for a 4 Bank version only. 
PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.11.4-3 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 

3.11.4.4 - 256K BY 32 SDRAM IN QFP or TQFP 

CAPACITY-256K WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

-Synchronous address & control interface. 
PACKAGE-100 PIN QFP orTQFP, 20 mm X 14 mm, 0.65 mm PP 
PIN ASSIGNMENTS-FIG. 3.11.4-4 

NOTE: This part has the same pinout as the SD RAM part shown in Fig. 3.10.3-4 with the exception of 
the DSF function on P 33. 

3.11.4.5 - 2M BY 32 SDRAM IN TSOP2 

CAUTION: See note in Fig. 3.11.4-5 regarding the use of this device. 
CAPACITY-2M WORDS OF 32 BITS 
LOGIC FEATURES-Multiplexed Address 

-Synchronous address & control interface. 
PACKAGE-84 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP 
PIN ASSIGNMENTS-FIG. 3.11.4-5 

3.11.4.6-SM BY 32 SDRAM IN TSOP2 PIN ROTATION 

CAPACITY-BM WORDS OF 32 BITS 

Release 7 

LOGIC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 
-This standard is for a 4 Bank version only. 

PACKAGE-TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED 
PIN ASSIGNMENT-Fig. 3.11.4-6 
NOTE: This standard defines a pin rotation only. The package details, dimension and 
pin count, are not defined at this time. 
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3.11.4.7-2M BY 32 & 36 SCRAM IN TSOP2 

CAPACITY-SM WORDS OF 32 BITS 
LOG IC FEATURES-This device will contain all of the logic features described in Sec. 3.11.5 

-This standard is for a 4 Bank version only. 
PACKAGE-86 PIN TSOP2, 10.16 mm Wide, 0.5 mm PP 
PIN ASSIGNMENT-Fig. 3.11.4-7 

Release 7 
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ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

256K X 16 SDRAM 

# 1M X 18 SDRAM 

50 PIN 

SOJ 47 
10.16 mm 

or 46 

S0PIN 

TSOP2 

10.16 mm 
43 

9 42 PP=0.8mm 
41 

33 

32 

31 

30 

29 

28 

24 
TOP VIEW 

27 

26 

256K 

AO ::>AB 
AO ::>A7 

1M 

DQ11 DQ9 

JEDEC Standard No. 21-C 
Page 3.11.4-3 

DQ10 DQS * Note: The JEDEC Standard 30 tenn 
for the TSOP-2 package is 
PDSO-G 

---1-1111>1 1) Pin 20 (A10) id the auto-precharge 
input during read and write com
mands. 

---1-1111>1 2) Pin 37 (NC, VREF) is VREF on de
vices that need an external voltage 
reference. On other devices, it is a 
NC. 

---1:---1111o1 3) All VDDQ and VSSQ pins may be 

NC 

NC 

VDD and VSS at the option of the 
supplier 

4) BS is the Bank Select Address 

---1-1111>1 5) The 256K device has the same pin
out as the 256K X 16 SGRAM shown 
in Fig 3.10.3-3 except for the lack of 
a DSF function on pin 33. 

---1:---1111o1 # The 1 M X 18 device is approved for 
use in the TSOP2 package only. 

1M 
1K RFSH 
AO ::>A9 
AO ::>A9 

4K RFSH 
A0=>A11 
AO=> A7 

FIGURE 3.11.4-1 
256K X 16 & 1 M X 16/18 SDRAM IN SOJ & TSOP-2 

Release 6r7 
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2MX16SDRAM 

4MX16SDRAM 

8MX8SDRAM 

54PIN 

TSOP2 
11 10.16 mm 44 

12PIN PITCH43 

0.8mm 

see 
note 
on 

width 

FIGURE 3.11.4-2 

Device ROWADDR. COLADDR 

X4 A0=>A13 A0=>A9 

XS A0=>A13 A0=>AB 

X16,4M A0=>A13 A0=>A7 

X16,2M A0=>A12 A0=>A7 

AUTO PRECHARGE 

BANKS BANK SELECT ADDRESS 

4 A13/A12 

4# A12/A11 

2 A13 

2# A12 

#2M X 16 

• PACKAGE NOTES: 

The JEDEC Std. 30 term for 
the TSOP-2 package is PDSO-G. 

2M & 4M BY 16 SDRAM IN TSOP2 
Release 6r7 
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Release 6c7 
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16M X 16 SCRAM 

2 61 

3 

4 59 

5 58 

6 57 

7 56 

8 55 

9 54 

10 53 

11 52 

12 62 PIN 51 

13 TSOP25o 
14 Package 49 

15Dimensions48 
undefined 

16 See note. 47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

31 TOP VJEW 32 

Configuration 
ROW ADDRESS 
COLUMN ADDRESS 

16M X16 
AO-A12 
AO-AB 

NOTES 
1. Pin numbers and pin count are for 
reference only. This is a pin rotation 
only. Package dimensions are not spe
cified at this stage. 
2. The standard refresh interval (tREF) for 
256Mb SDRAMs is 64ms. 
3. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
4. BAO is the least significant bank address 
5. BA 1 is the most significant bank address 
6. A 10/ AP is row address A 10, 
autoprecharge and precharge all banks. 
7. (NC, CK) is NC for devices using a 
single ended clock; CK is used for devices 
using a differential clock. 
8. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
9. This standard is for a 4 Bank version 
only. 

+ NOTE: The JEDEC Std. 
30 term for the TSOP-2 
package is PDSO-G. 

Pin numbers and pin count are for reference only. This is a pin 
rotation only. Package dimensions are not specified at this stage. 

FIGURE 3.11.4-3 
16M BY 16 SDRAM PIN ROTATION IN TSOP2 
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128K OR 256K c 
2 BANK SDRAM £ 

# Note: This pinout is for both 128K and 256K 
parts. The Pin assignments are as follows 

Configuration 
128K x 2 Bank 
256KX2 Bank 

P30 
NC 
AS 

P51 
AS/AP; 
A9/AP 

• Note: This part is a subset of the SGRAM 
shown in Fig. 3.10.3-4. P53 is DSF for the 
SGRAM version and MCL for the SDRAM. 
MCL = Must Connect to Logic Low 

100 PIN 

TQFP or QFP 

20 mm X 14 mm 

0.65 mm PP 

TOP VIEW 

Configuration 
ROW ADDRESS 
COLUMN ADDRESS 
BANK SELECT 
REFRESH PERIOD 
# ROWS REFRESH 

FIGURE 3.11.4-4 

128KX2 
A0~A8,BA 

A0~A? 

16 ms 
1024 

128K & 256K BY 32, 2 BANK SDRAM IN QFP 

256KX2 
A~A9,BA 

A0~A? 
A9 

32ms 
2048 

Release 6r7 
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Release 6r7 

13 84 PIN 72 

14 TSOP2 71 

1510.16 mm?O 
0.5 mm 
pin pitch 

MS-024 

TOP VIEW 

61 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

JEDEC Standard No. 21-C 
Page 3.11.4-7 

NOTE: 
In addition to this pinout for a 2M X 32 SDRAM, 
there is another one that has the DQ pins at the 
outer ends of the package and the control pins 
in the center and superceeds this one. The oth
er device should be used for all new designs. It 
is found in figure 3.11.4-7. 

The JEDEC Std. No. 30 
. designator for the TSOP2 
package is PDSO-G 

ADDRESS ORGANIZATION 
NUMBER BANKS 2 4 
ROWADDR. A0=>A 13 AO=>A 13 
COL. ADDR. A0=>A6 A0=>A6 
AUTO-PRECHARGE A10 A10 
BANK ADDRESS A13 A12, A13 

FIGURE 3.11.4-5 
2M BY 32 SDRAM IN TSOP2 
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88 PIN 

15 Package 
16 Dimensions 

undefined 
See note. 

TOP VIEW 

NOTES 
1. Pin numbers and pin count are for 
reference only. This is a pin rotation 
only. Package dimensions are not spe
cified at this stage. 
2. The standard refresh interval (tREF) for 
256Mb SDRAMs is 64ms. 
3. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
4. BAO is the least significant bank address 
5. BA1 is the most significant bank address 
6. A 10/AP is row address A 10, 
autoprecharge and precharge all banks. 
7. (NC, 'CK) is NC for devices using a 
single ended clock. CK is used for devices 
using a differential clock. 
8. (NC, VREF) is VREF on devices that 
require an external voltage reference. 
9. This standard is for a 4 Bank version 
only. 

The JEDEC Std. No. 30 
designator for the TSOP2 
package is PDSO-G 

Configuration 
Number RA 
ROW ADDRESS 
COLUMN ADDRESS 

8MX32 
13 

A0=>A12 
A0=>A7 

8MX32 
12 

A0=>A11 
A0=>A8 

Pin numbers and pin count are for 
reference only. This is a pin rotation 
only. Package dimensions are not 
specified at this stage. 

FIGURE 3.11.4-6 
8M BY 32 SDRAM PIN ROTATION IN TSOP2 

Release 6c7 
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Release 7 

2MX36SDRAM 
2MX32SDRAM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 75 

13 86 PIN 74 

14 TSOP2 7s 

15 10 .. 16 mm 72 

16PP=0.5mm 71 

54 

53 

52 

51 

50 

49 

48 

46 

45 

TOPVIEW 44 

JEDEC Standard No. 21-C 
Page 3.11.4-9 

NOTES 
1. A 10/AP Is Row Address A 10, Autopre
charge And Precharge All Banks Input. 

2. (NC,VREF) is VREF on devices that 
require an external voltage reference. 

3. The VDDQ designator is used when th 
power supply pins for the DQ 1/0 drivers 
are internally DC isolated from the VDD 
power supply pins. 

4. The VSSQ designator is used when th, 
ground reference pins for the DQ 1/0 
drivers are internally DC isolated from the 
primary ground reference (VSS) power 
supply pins. 

The JEDEC Std. No. 30 
designator for the TSOP2 
package is PDSO-G 

Configuration 
REFRESH ADDR. 
ROW ADDRESS 
COLUMN ADDRESS 

2MX32 
AO =>A11 
AO =>A11 
AO =>AS 

FIGURE 3.11.4-7 
2M BY 32 & 36 SDRAM IN TSOP2 
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1
3.11.5 SDRAM Architectural and Operational Features 

The following standards describe features or characteristics that are applicable to one or more of the 
SDRAM devices described in section 3.11 of Std. 21-C. 

Release4 
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3.11.5.1 - SDRAM FUNCTION TRUTH TABLE 

JEDEC Standard No. 21-C 
Page 3.11.5-3 

This table defines the interface states required to execute the standard SDRAM operational 
functions. The original publication of this standard in Release 4 contained errors that are cor
rected in Release 5 

3.11.5.2- SDRAM FUNCTION TRUTH TABLE FOR CKE 
This table defines the interface states required to execute the standard SDRAM operational 
functions with respect to the CKE input. The original publication of this standard in Release 4 
contained errors that are corrected in Release 5 

3.11.5.3 - SDRAM MODE REGISTER ARCHITECTURE 
This standard describes the architecture of the SDRAM internal MODE REGISTER and the 
codes that are allowable for use in it. 

3.11.5.4 through 3.11.5.15-SDRAM OPERATIONAL CYCLES AND MODES 
The following standards define and describe a number of operational cycles and modes of 
SDRAM. They are ordered roughly in the sequence in which they would be used in normal 
SDRAM operation. 

3.11.5.4 - POWER ON SEQUENCE (RECOMMENDED) 
This standard gives a recommended power, clock, and logic-level sequence to be used on power
up to prevent data bus contention. 

3.11.5.5-AUTO PRECHARGE 
This standard gives the logic function used to active the AUTO-PRECHARGE function. 

3.11.5.6- PRECHARGE ALL BANKS 
This standard gives the logic function used to activate the PRECHARGE-ALL-BANKS function. 

3.11.5.7- MODE REGISTER WRITE TIMING 
This standard defines the logic sequence and timing required to write into the MODE REGISTER. 

3.11.5.8-AUTO REFRESH 
This standard defines the logic state and interface sequence required to perform an AUTO RE
FRESH 

3.11.5.9- WRITE LATENCY 
This standard defines WRITE LATENCY and illustrates it with a timing diagram. 

3.11.5.10-DQM LATENCY FOR READS AND WRITES 
In this standard DQM LATENCY is defined and the relationships between the DQM signal and the 
interface data for READs and WRITEs is defined and shown in timing diagrams. 

3.11.5.11- PRECHARGE TIMING FOR READS 
This standard describes the relationship between the assertion of a PRECHARGE command and 
data out from a READ command. 

3.11.5.12- COLUMN ADDRESS TO COLUMN ADDRESS DELAY 
This standard defines constraints imposed on the CA to CA delay and illustrates them with a timing 
diagram. 

3.11.5.13 - CKE TIMING FOR POWER DOWN 
This standard describes the interface sequence required to place the SDRAM into the POWER
DOWN state using CKE. 

3.11.5.14-SELF REFRESH ENTRY AND EXIT 
This standard defines the logic states and timing sequence used to enter and exit the SELF-RE
FRESH mode. 

3.11.5.15-CKE TIMING FOR CLOCK SUSPEND 
This standard describes the interface timing sequence when CKE is used to suspend the clock. 

Release 4 
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CURRENT s RE 
STATE 

IDLE H X 
L H 
L H 
L H 
L L 
L L 
L L 
L L 

ROW H X 
ACTIVE L H 

L H 
L H 
L L 
L L 
L L 

READ H X 
L H 
L H 
L H 
L H 
L L 
L L 
L L 

WRITE H X 
L H 
L H 
L H 
L H 
L L 
L L 
L L 

READ H X 
with L H 
AUTO L H 
Precharge L H 

L H* 
L L 
L L 

WRITE H X 
with L H 
AUTO L H 
Precharge L H 

L H 
L L 
L L 

Release 5 

CE 

X 
H 
H 
L 
H 
H 
L 
L 

X 
H 
L 
L 
H 
H 
L 

X 
H 
H 
L 
L 
H 
H 
L 

X 
H 
H 
L 
L 
H 
H 
L 

X 
H 
H 
L 
L 
H 
L 

X 
H 
H 
L 
L 
H 
L 

JEDEC Standard No. 21-C 
Page 3.11.5-5 

SDRAM FUNCTION TRUTH TABLE 

w An ACTION 

X X NOP 
H X NOP 
L BA ILLEGAL2 

X BA,CA ILLEGAL2 

H BA,RA Row (& Bank) active; Latch Row Address 
L BA,A10 NOp4 
H X Auter-Refresh5 

L Op-code Mode Register Access5 

X X NOP 
X X NOP 
H BA,CA,A10 Begin Read; Latch CA; Determine AP 
L BA,CA,A10 Begin Write; Latch CA; Determine AP 
H BA,RA ILLEGAL2 

L BA,A10 Precharge 
X X ILLEGAL 

X X NOP (Continue Burst to End;=>Row Active) 
H X NOP(Continue Burst to End;=Row Active) 
L BA RESERVED (Term. Burst);=Row Active 
H BA,CA,A10 Term Burst, New Read, Determine AP3 

L BA, CA, A10 Term Burst, Start Write, Determine AP3 

H BA,RA ILLEGAL2 

L BA,A10 Term Burst, Precharge Timing for Reads 
X X ILLEGAL 

X X NOP(Continue Burst to End;=Row Active) 
H X NOP(Continue Burst to End;=Row Active) 
L BA RESERVED (Term Burst);=Row Active 
H BA, CA,A10 Term Burst, Start Read, Determine AP3 

L BA, CA,A10 Term Burst, New Write, Determine AP3 

H BA,RA ILLEGAL2 

L BA,A10 Term Burst, Precharge3 

X X ILLEGAL 

X X NOP (Continue Burst to End;=Precharge) 
H X NOP (Continue Burst to End;=Precharge) 
L BA ILLEGAL2 

H BA, CA,A10 ILLEGAL2 

L X ILLEGAL 
X BA,RA,A10 ILLEGAL2 

X X ILLEGAL 

X X NOP (Continue Burst to End;=Precharge) 
H X NOP (Continue Burst to End;=Precharge) 
L BA ILLEGAL2 

H BA, CA, A10 ILLEGAL2 

L X ILLEGAL 
X BA, RA, A10 ILLEGAL2 

X X ILLEGAL 

TABLE 3.11.5-1 

SDRAM FUNCTION TRUTH TABLE 
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SDRAM FUNCTION TRUTH TABLE (continued) 

CURRENT s RE 
STATE 

Precharging H X 
L H 
L H 
L H 
L L 
L L 
L L 

ROW H X 
Activating L H 

L H 
L H 
L L 
L L 
L L 

WRITE H X 
Recovering L H 

L H 
L H 
L L 
L L 
L L 

Refreshing H X 
L H 
L H 
L L 
L L 

Mode H X 
Register L H 
Accessing L H 

L H 
L L 

ABBREVIATIONS 
RA= Row Address 
CA= Column Address 
NOTES: 

cr w An 

X 
H 
H 
L 
H 
H 
L 

X 
H 
H 
L 
H 
H 
L 

X 
H 
H 
L 
H 
H 
L 

X 
H 
L 
H 
L 

X 
H 
H 
L 
X 

X X 
H X 
L BA 
X BA,CA 
H BA,RA 
L BA,A10 
X X 

X X 
H X 
L* BA* 
X BA,CA 
H BA,RA 
L BA, A10 
X X 

X X 
H X 
L BA 
X BA,CA 
H BA,RA 
L BA, A10 
X X 

X X 
X X 
X X 
X X 
X X 

X X 
H X 
L X 
X X 
X X 

BA= Bank Address 
AP = Auto Precharge 

ACTION 

NOP:::;,idle after tRP 
NOP:::;,idle after tRP 
ILLEGAL2 

ILLEGAL2 

ILLEGAL2 

NOP4 

ILLEGAL 

NOP:::;,Row Active after tRCD 
NOP:::;,Row Active after tRCD 
ILLEGAL2 

ILLEGAL2 
ILLEGAL2 
ILLEGAL2 

ILLEGAL 

NOP 
NOP 
ILLEGAL2 

ILLEGAL2 

ILLEGAL2 
ILLEGAL2 
ILLEGAL 

NOP:::;,idle after tRC* 
NOP:::;,idle after tRC * 
ILLEGAL 
ILLEGAL 
ILLEGAL 

NOP 
NOP 
ILLEGAL 
ILLEGAL 
ILLEGAL 

Term = Terminate 
NOP = No Operation 

1. All entries assume that CKE was active (HIGH) during the preceeding clock cycle and the current clock 
cycle. 
2. Illegal to bank in specified state; function may be legal in the bank indicated by BA, depending on the state 
of that bank. 
3. Must satisfy the "2n-rule", bus contention, but turn around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank(s) indicated by BA (and A 1 O). 
5. Illegal if any bank is not idle. 
ILLEGAL = Device operation and/or data-integrity are not guaranteed 
* Elements of the table that were in error in the first printing of Release 4 

TABLE 3.11.5-1 

SDRAM FUNCTION TRUTH TABLE (Continued) 
Release 5 
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JEDEC Standard No. 21-C 

SCRAM FUNCTION TRUTH TABLE for CKE 

CURRENT 
CKEn-1 CKEn STATE 

· Self- H X 
refresh6 L H 

L H 
L H 
L H 
L H 
L L 

Power- H X* 
Down L H* 

L H* 
L H* 
L H* 
L H* 
L L 

All Banks H H 
ldle7 H L 

H L 
H L 
H L 
H L 
H L 
H L ,. 

L L 

Any State H H 
other than H L 
listed L H 
above L L 

ABBREVIATIONS 
ABI = All Banks Idle 
NOTES: 

s "RE 

X X 
H X 
L H 
L H 
L H 
L L 
X X 

X X 
H X* 
L H 
L H 
L H* 
L L 
X X* 

X X 
H X 
L H 
L H 
L H 
L L 
L L 
L L 
X X 

X X 
X X 
X X 
X X 

CE w An ACTION 

X X X INVALID 
X X X EXIT Self-Refresh⇒ ABI 
H H X EXIT Self-Refresh⇒ ABI 
H L X ILLEGAL 
L X X ILLEGAL 
X X X ILLEGAL 
X X X NOP (Maintain Self-Refresh) 

X X X INVALID 
w ~* X EXIT Power Down⇒ABI 
H H X EXIT Power Down⇒ABI 
H* L* X ILLEGAL 
L* X* X ILLEGAL 
X* X* X ILLEGAL 
X* X X NOP(Maintain Low-Power Mode) 

X X X Ref er to Table 1 
X X X Enter Power-Down 
H H X Enter Power-Down 
H L X ILLEGAL 
L X X ILLEGAL 
H X X ILLEGAL 
L H X Enter Self-Refresh 
L L X ILLEGAL 
X X X NOP 

X X X Refer to operations Table 1 
X X X Begin Clock Suspend next cycle8 

X X X Exit Clock Suspend next cycle8 

X X X Maintain Clock Suspend. 

Page 3.11.5-7 

6. CKE Low-to-High transition will r~nable CK and other inputs asynchronously. A minimum setup time 
must be satisfied before any command other than EXIT. 
7. Power-Down and Self-Refresh can be entered only from the All Banks Idle State. 
8. Must be legal command. 
* Elements of the table that were in error in the first printing of Release 4 

TABLE1 3.11.5-2 

SDRAM FUNCTION TRUTH TABLE for CKE 
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SDRAM Mode Register 

This Mode Register is located on the Synchronous DRAM (SDRAM) chip. Its purpose is to store the mode
of-operation data. This data is written after power-on and before normal operation. The data contains the 
Burst Length, the BurstType, the 'CE Latency, and whether it is to be operating in Test Mode, or Normal oper
ating mode. During operation, this register (and therefore operation of the chip) may be changed, according 
to the requirements of the Mode-Register-Write Timing diagram. So, while operating in one mode, for exam
ple Burst of 4 in sequential addresses; it can change to Burst of 8 in Interleaved address mode. 

SD RAM Mode Register architecture: 

Bit# 11 10 9 

0 0 0 

8 7 

0 0 

6 5 4 3 2 1 0 

The code shown is reserved 
for Test Mode entry. 

LTMODE BT B. L. 

_J 
BL BT=0 BT=1 

000 R* (1) R* {1) 

001 R* (2) R* (2) 

BURST 010 4 4 

- LENGTH 0 1 1 8 8 

100 R* R* 

1 0 1 R* R* 

1 1 0 R* R* 

1 1 1 R*(FULL PAGE) R* 

BURST 0 SEQUENTIAL 

TYPE 1 INTERLEAVED 

CL CE LATENCY 

000 R* 

001 R* 

010 2 
LATENCY 0 1 1 3 
MODE 100 (4) 

1 0 1 R* 

1 1 0 R* 

1 1 1 R* 

NOTE: All items in parentheses are optional 

FIGURE 3.11.5-1 

SDRAM MODE REGISTER ARCHITECTURE 
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3.11.5.4-Power On Sequence (Recommended) 
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The synchronous nature of the inputs and outputs of the SD RAM device create the possibility that a SD RAM 
device could power up in a state with data being driven out of the part, and in a multi part system, such a condi
tion may cause data contention and possibly device damage in the long term. In an attempt to reduce the 
possibility of data contention, both system and device designers should strive toward ensuring a High-Z out
put state during the initial power up sequence. The following recommended power on sequence is offered 
for both system and device designers as a means to help the device power up with the outputs in a High-Z 
state. 

The default power on value for the mode register is supplier specific and may be undefined. 

The default power on value for the device is supplier specific and may be undefined. 

The recommended power on sequence is as follows: 

1. Apply power and start clock. Attempt to maintain a NOP condition at the inputs 
2. Maintain stable power, stable clock, and NOP input conditions for a minimum of 200 µS. 
3. Issue precharge commands for all banks of the device. 
4. Issue 8 or more autorefresh commands. 
5. Issue a mode register set command to initialize the mode register. 

The device is now in the IDLE state and is ready for normal operation. 

3.11.5.5-Auto Precharge 

The user may specify that the bank currently being accessed precharge itself as soon as the burst is com
pleted. This is done using address bit AP during the column address cycle. The following table defines the 
options available from AP during the column address portion of any cycle. 

AP Option 

0 Do not auto precharge, leave bank active at end of burst. 

1 Auto precharge bank specified by BA at end of burst. 

The user must wait until the precharge is completed before issuing another command to the device. Timing 
for auto precharge is required to be the same as or less than the minimum requirement of external precharge. 

3.11.5.6-Precharge All Banks 

The user may specify, during a precharge command, whether to precharge only the specified bank or to pre
charge all banks. BA is used to specify the bank to be precharge, and AP is used to indicate the precharge I 
option. The following table defines the options available from AP during the precharge cycle. I 

PA Option 

0 Precharge bank specified by BA 

1 Precharge All banks 
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3.11.5.7-Mode Register Write Timing 
The Mode Register Set Cycle is initiated by holding the B", RE, cr, and W signals low at the clock rising edge. 
The address lines at the same clock edge contain the mode register set opcode and the valid mode informa
tion to be written into the mode register. A mode register set cycle can be followed by a new command in 
no less than 3 clock cycles as illustrated in the diagram below. 

s \ I D I 
I 

I 

RE I \ I \ : 7 
"CE I \ I \ 7 
w \ I 4 + \ 7 

NOP NOP 

An • 
Mc,de 9 Data 

Mode Register 

+ 
New Command can 

Set Command occur here or later 

All Banks Idle 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.8-Auto Refresh 
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AutoRefresh is an operation that initiates a single refresh cycle for an SD RAM, but that once initiated, is com
pleted by internal control in the device with the refresh address being supplied by an internal register in the 
device. Before performing an Autorefresh, all banks of the device must be precharged (IDLE). Autorefresh 
is entered by asserting RE and CE on the same clock cycle. ·All banks will automatically precharge at the 
end of the refresh cycle. Additional commands must not be supplied to the device during the minimum refresh 
time specified. The following timing diagram illustrates the refresh cycle requirements. 

◄ C tRc _ Supplier Specific Mi:mum Time 

n C 
RE 

"CE 

w 

An i I 
All Banks Autorefresh 

t 
NOP 

ld'9 Command 

1 
J 
J 
I 

I 

t 
NOP 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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• New Command can occur here 
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3.11.5.9-Write latency 
(Write Latency = 0) 

Write Latency for Synchronous DRAM shall be as defined as the clock cycle difference between the clock 
where write command and collumn address are asserted and the clock where first data to be written is as
serted. 

RE 

"CE 

w 

An 

I 

DATA• 

_7..,____,...___.Q~ C 
I 

:•, 
·: I 

I 

ROW ~( 
; 

I 

trcd' 
I 

C?L 

DO 

) 
0:1 

Note: Clock Low-to-high transitions occur at the dotted lines. 

Sup~lier Specific ' 
Abs(illute time to , 
External Precharge , 

Last word of Burst 

I 

I 

I W
I 

Dn 
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3.11.5.10-DQM Latency for Reads and Writes 
(DQM Write latency = 0) 
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DQM is a multiple-function signal defined as the data mask for both reads and writes. During reads, DQM 
performs synchronous output enable. During writes, DQM performs write data masking. The requirement 
for high-speed operation, and the synchronous nature of SD RAM devices requires that DQM latency be dif
ferent for reads than it is for writes. 

For Reads, DQM latency is defined as the difference between the clock when DQM is asserted and the clock 
when the output bus has been forced to High-Z. The following timing diagram illustrates the standard of 2 
clocks. 

DQM 

DATA I Gls 

I I I I I I 

Note: Clock Low-to-high transitions occur at the,dotted lines. 
I I I I I I 

For Write$, DQM lat',ency is d~'fined as tije differen)::e betwe~n the cloc)< when Dt;;)M is ass$rted and 1',e clock 
when the write input data is inhibited. The following timing•diagram illustrates the standard of O clocks. 

I I I I I 1 I I I I 

DQM 

DATA I 

Write:ooes 
notqccur 

.____,__..., _j_ 

Writ~Does 
O~cur 

I 

I 

\_1:_J 

Writ~Does 
not dccur 

I 

I 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.11-Precharge Timing for Reads 
The assertion of the precharge command has a direct relationship to the timing of data out for a read cycle. 
For a CE latency of 1, the minimum requirements is that the precharge command will be allowed to coincide 
with output of the last data from a bu;rst regardless of burst length. For a CE latency greater than 1, the mini
mum requirement is that the precharge command will be allowed to coincide with output of the next-to-last 
data from a burst, regardless of burst length, without interrupting burst data. The following timing diagrams 
illustrate the requirements. 

CKE 

DATA rl>o 
I 

I 

[i)n-1 
I 

I I 

For CE: Latency ;> 1 

For cri Latency ::_ 1 
I I 

I 

I 

[i)n 
I 

I 

I 

I I I 

, n = (Burst Length -1) 
I I I 

I 

I I 

Last word of bwrst 

: PRE= Precharge Command as 
qefined by:S, RE, q, & W 
and Address 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.12-Column Address to Column Address Delay 
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The minimum column-address-to-column-address delay time, for page mode accesses, is two clock 
cycles, independent of operating frequency. 

For interrupted bursts, column addresses must, at a minimum, follow the "2n rule" while a read or write burst 
is in progress. 2n rule: after the initial read or write command, a new column address can be presented to 
the device every other clock cycle. That is, if the initial read-or-write command occured on an odd clock 
cycle, the new column addresses must presented on an odd clock cycle while the burst is in progress. 

After the burst is completed, the 2n rule no longer applies, and a new column address may be presented to 
the device on any clock cycle. Essentially the 2n rule remains in effect for (CE Latency + burst length) clock 
cycles for reads and (write recovery+ burst length) clock cycles for writes. 

s _\...___._L Jb_......___...._.L _\ ____...C __ i 
RE I 

cr 

An • 

I 

I 

trcd 1 

~ 
' ' •◄ y I t I t 
I I I I 

The 2n rule requires an even number of clock 
cycles regardless of frequency 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.13-CKE Timing for Power Down 
CKE is defined as the clock-enable signal and actually has the dual purpose of also being the signal that puts 
an SD RAM into a low power state. Using CKE to enter the low power state can only be performed while all 
internal banks of the device are precharged (IDLE). If all internal banks have been precharged, then CKE 
is used to gate the input buffers of the device. During power down the device is not refreshed. Therefore 
the minimum refresh specification still applies during power down. The following timing diagram illustrates 
power down mode. 

CKE 

Co 

All nks 
I 

As defined by 
"S, RE,CE,W, 
and Adctress 

l~le 
' New Cpmmand : 
' Accep1?3d Here ' 

pannot V~late Mini)'num Ref~sh Spec~ication 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.14-Self-Refresh Entry and Exit 
In self refresh mode, the device refreshes itself without outside intervention. While the device is in self-re
fresh mode, CKE is the only enabled input to the device. All other inputs including the clock are disabled and 
any input is ignored. Self-refresh mode is entered by precharging all banks and then inserting an auto-re
fresh command with CKE low. Exit from self-refresh mode is accomplished by starting the clock and then 
asserting CKE. NOP commands must be asserted for a supplier-specified minimum period, which must in
clude 3 clocks, to allow the device to return to the IDLE state. 

External ' 
CK 

I ···-~ s : =ti : ~~/-~--~~-~-~~ i 
I I I I '• I I I I I I I I 

I I I I I I I I 

I 

cf: 

. : : : : : : : : 
w ---..·~,,~! 

1 I I I I I I I 

I :\ : r. 
~ 

rcT:I 

I I I 

I I 

I I 

I 

IT I I 

An ~l-~~9 ' 
ALL BANKS IDLE SELF REFRESH 

ENTRY 

Note: Clock Low-to-high transitions occur at the dotted lines. 
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3.11.5.15-CKE Timing for Clock Suspend 

The following timing diagram is shown for CKE when 1 or more banks of the device are active. The effect 

on read data, write data, and command are all shown on the same diagram for reference only. The clock may 

be suspended for one or more clock cycles. 

External 
Clock, 

CK 

CKE 

Internal 
Clock 
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DATA 

or 

Write 
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I • I • • I • I • I 
I / I 1 / 

I • I • • • • 
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' 
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4 MEMORY MODULES AND CARDS 
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The following standards for MODULES and CARDS were developed by Committee 
JC-42.5. In earlier releases of JESD 21-C, the individual standards were intermixed 
and appeared in one section, 4, in the order in which they were approved with no regard 
for the module structure or organization. In Release 7, the section has been reorga
nized and the individual standards grouped in sub-sections by the data word length. A 
separate section is included (4.1) for those standards that describe features that are 
generic in nature and independent of the module organization. 

The standards establish pin assignments for a series of multi-chip modules. The 
package configurations and dimensions are as defined in JEDEC Publication 95. The 
modules will normally be made using surface mount devices described in section 3 of 
this standard. The initial standards were for DRAM modules, but the since the publica
tion of Std. 21-B, a standard for a families of SAAM and non-volatile modules have 
been approved. In addition to the device standards, there is a standard that addresses 
special nomenclature related to the modules. 

The sub-sections are as follows: 

4.1 Module & Card Features 
4.2 One Byte Modules 
4.3 Two Byte Modules and Cards 
4.4 Four Byte Modules and Cards 
4.5 Eight Byte Modules 
4.6 Sixteen Byte Modules 
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4.1 Module Features & Properties 
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The following standards are applicable to modules and cards without regard to the 
data word length except as where specifically indicated. 

4.1.1 Memory Module Nomenclature 

4.1.2 Memory Module Serial Presence Detect (SPD) General Standard 

4.1.2.1 SPD Appendix A 

4.1.2.2 SPD Appendix B 

4.1.2.3 SPD Appendix C 

4.1.2.4 SPD Appendix D 

4.1.2.5 SPD Appendix E 

4.1.2.6 SPD Appendix F 
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4.1.1 Memory Module Nomenclature 

4.1.1.1 - Purpose 
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The purpose of this standard is to establish a format for a number system which defines the format of 
a number which is an architectural description of multi-chip memory modules. It is intended to be 
used with but not restricted to modules made with DRAM devices. 

4.1.1.2 - Number Format 

The description number designation shall consist of 8 fields with the form nnSccbbDttlpp where : 
nn = the number of longitudinal positions on the module: 4, 5, 8, 9. 
S = the number of sides on the module stated as "single or double" : S, D 
cc= the capacity of the memory chip stated in terms of the log(2) of the capacity (i.e.-the number of 

address bits needed for the chip): 16, 18, 20, 22 
bb = the number of data bits in the interface: 1, 2, 4, 5, 8, 9, 10, 17 
D = the data interface configuration, common, separate, or mixed: C, S, M 
tt = total number of words stated as log(2) of the capacity: 16-26 
I = mechanical interface: P = pins, E = edge card connector 
pp = number of pins or pads 

4.1.1.3 - Number Example 

A module with the following attributes: 
9 chips long 
Double sided 
18 bit data interface 
Separate 1/0 for parity bits, common 1/0 for other bits 
1 M X 1 memory chips 
Pin interface 
Architectural number: 9D2018M20P40 
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4.1.2 - SERIAL PRESENCE DETECT STANDARD, General Standard 

Introduction: New memory technologies are continually being introduced to the industry. As these new technologies are considered, 
the need for expansion modules becomes evident; consequently, new memory technologies are being incorporated onto existing 
module fonn factors. Unfortunately, upon a module's first implementation, the module designer is often unable to predict all of the 
(as yet unreleased) memory technologies which would eventually be used on the module form factor; hence the parallel Presence 
Detect method did not allow for these newer technologies. Given that memory modules do not regularly change form factor when a 
new memory technology is implemented, a Serial Presence Detect (SPD) method should be available and predefined so that it can 
be considered for new memory modules when needed. 

1 Scope: This standard defines the means to implement a Presence Detect (PD) scheme serially. This Serial Presence Detect 
(SPD) standard is intended for use on any memory module independent of memory technology or module form factor. At the 
point of standardization of any given memory module, SPD being defined within this standard, may be easily implemented if so 
chosen. The body of this standard will depict generally how SPD is implemented; this will be independent of the module's 
memory technology. 

When a specific memory technology is being depicted (e.g. Fast Page Mode DRAM), an appendix to this standard will be added 
describing the characteristics, features, and attributes of that memory technology needed for Presence Detection. The entire 
address map of the SPD scheme must be presented in each appendix. 

When a new module form factor implementing SPD is standardized, the (proposed) standard for that module must also include the 
following information pertinent to the SPD: 

e SPD Interface protocol (see section 2 herein) 

e Acceptable module configurations, 

@ Legitimate architectures: depth, width, #banks, addressing 

Cl> Acceptable error checking schemes (ECC, Parity •.. ) 

9 SPD Wiring diagram and pinout to module. 

2 Interface Protocol. Upon the development/standardization of a new module form factor incorporating SPD, the SPD interface 
protocol will be defined. As long as that module form factor is used, this protocol must remain constant. Examples of SPD 
interface protocol include IIC, Microwire, etc. The physical implementation (pinouts etc.) must also be defined in the standard 
for the module form factor if it implements SPD. 

3 Data Order and PD Size: This document will present the order in which the PD bytes should follow. It also defines how many 
bytes must be used to define a given PD; in most cases it will be one byte per PD. The SPD address map is fixed upon selec
tion of any given fundamental technology, this includes all required and optional data; when a fundamental memory technolo
gies' PD bits are defined, then the entire address map for those SPDs must also be defined. 

4 SPD Data Types: SPD data is stored in a non-volatile serial memory device. The different types of data include, but are not 
limited to: 

e Look Up Table entries 

• Binary data 

@ Optional data (Binary, ASCII, etc. data) 

@ Checksums 

4.1 Look Up Table (LUT) Entries: Much of the SPD data is organized as a series of table entries. Each table entry contains one 
or more bytes of information. Each table entry represents one particular characteristic pertinent to the memory module; e.g. 
fast page mode DRAM will have specific tables for tRAC, tCAC, # of banks, number of row addresses, number of column ad
dresses, error detection/correction, refresh rates, data width, and interface standard. Each table entry corresponds to a posi
tion on a look-up- table specified within an appendix within this standard. The number of bytes (one or more) needed to ex
press a particular aspect of the module is fixed and defined in this standard or in one of its appendices. 

4.2 Optional Data: The current Jedec Standard allows for manufacturers to insert some of their own specific data into the SPD 
ROM. This data includes manufacturer ID, manufacturers' module serial numbers, and other ASCII, Binary Coded Decimal, 
or binary data. 

4.3 Checksums: In various cases, checksums are required. Checksum calculation method is currently being proposed at time of 
publication of this standard. 
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5 SPD Content: The Serial Presence Detect standard calls for various features and items to be defined. Specifically, the follow
ing must be addressed in any SPD implementation: 

Description Data Type Address Map Byte # 

SPDsize LUTEntry 0 

Total SPD memory size LUTEntry 1 

Fundamental memory type LUT Entry, Appendix A 2 

Definition of features specific to the fundamental memory See pertinent appendix 3-31 

(Optional) Superset memory type See appendix B 32 

(Optional) definition of features specific to the superset memory See pertinent appendix 33-61 

SPD Revision designator LUT 62 

Checksum for bytes o-62 Checksum 63 

Manufacturers Jedec ID code per JEP-106 LUT 64-71 

Manufacturing location Supplier Unique 72 

Manufacturer's Part Number Supplier Unique 73-90 

Revision Code Supplier Unique 91-92 

Manufacturing date BCD 93-94 

Assembly Serial Number Supplier Unique 95-98 

Manufacturer Specific Data Supplier Unique 99-125 

Reserved NIA 126-127 

Open free-form area Application Specific 128-255 

Detailed descriptions follow in paragraphs 5.x 

5.1 Byte 0, Number of Bytes used by Module Manufacturer: This field describes the total number of bytes used by the module 
manufacturer for the SPD data and any (optional) specific supplier information. The byte count includes the fields for all re
quired and optional data: 

NumberSPD Bytes Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

127 0 1 1 1 1 1 1 1 

128 1 0 0 0 0 0 0 0 

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 
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5.2 Byte 1, Total SPD Memory Size: This field describes the total size of the serial memory (often an EEPROM) used to hold the 
Serial Presence Detect data. The following lookup table describes the possible serial memory densities Qn bytes) along with 
the corresponding descriptor: 

Serial Memory Density Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO 

RFU 0 0 0 0 0 0 0 0 

2 Bytes 0 0 0 0 0 0 0 1 

4 Bytes 0 0 0 0 0 0 1 0 

8 Bytes 0 0 0 0 0 0 1 1 

16 Bytes 0 0 0 0 0 1 0 0 

32 Bytes 0 0 0 0 0 1 0 1 

64Bytes 0 0 0 0 0 1 1 0 

128 Bytes 0 0 0 0 0 1 1 1 

256Bytes 0 0 0 0 1 0 0 0 

512 Bytes 0 0 0 0 1 0 0 1 

1024 Bytes 0 0 0 0 1 0 1 0 

2048 Bytes 0 0 0 0 1 0 1 1 

4096Bytes 0 0 0 0 1 1 0 0 

8192 Bytes 0 0 0 0 1 1 0 1 

16284 Bytes 0 0 0 0 1 1 1 0 

I I I I I I I 0 

I I I I I I I I 

.5.3 Byte 2, Fundamental Memory Type: This field will identify the fundamental type of memory. The fundamental type of memory 
may include Fast Page Mode DRAM, EDO DRAM, Masked ROM, EEPROM, Synchronous DRAM, etc. The table listing all the 
types of Fundamental memory is contained in appendix A herein. New fundamental types can be added to this table anytime 
after standardization of a fundamental memory type. Note that if a given new technology is completely backward compatible 
with pre-existing technology, then it should be considered a Superset technology and so described as detailed (in paragraph 
5.5) within this standard. 

5.4 Bytes 3-31: Descriptions of Module Specific Features: Appendices to this standard detail the tables for the features specific 
to each of the fundamental memory types as described above. For example, see appendix C for details of SPD features for 
Fast Page Mode and Extended Data Out DRAM Modules. 

5.5 Byte 32: Superset Memory Type: When a new technology is developed which is completely backward compatible to an al
ready specified (fundamental) technology, then it may be considered a $Superset' technology. The benefits of specifying a 
technology as a superset are obvious; if a system is capable of operating in a $fundamental' mode only and a superset module 
is inserted, then the system can still use the module. The memory superset type or technology is specified in appendix B to 
this standard. Appendix B provides the decode of specific superset technologies. It references other appendices where the 
specific superset PDs are further detailed. As new supersets are created, appendices must also be added. Presence De
tects for a superset technology are specified just as for any given fundamental technology except that any and all backward 
compatible fundamental technologies must be referenced. 

5.6 Bytes 33-63: Superset Features: Appendices to this standard detail the tables for the features specific to each of the super
set memory types as described above. A new appendix must be added to this standard detailing the PDs for that superset 
technology detailed in appendix B and represented in byte 32. Appendix B would identify the superset technology type and 
would also reference the appropriate appendix where the superset is detailed. 

5.9.0 Bytes 64-127: Module manufacturers may include information which is pertinent to their particular modules. This informa
tion is detailed below in paragraph 5.9.X: 

5.9.1 Bytes 64-71: Manufacturers Jedec ID code per JEP106. Manufacturers of a given module may include their identifier per 
Jedec spec JEP106. 00h is not allowed and FF indicated continuation. The first byte is utilized, the second byte filling. Un
used locations/bytes would be FFh. 

5.9.2 Byte 72: Manufacturing Location. Manufacturers may include an identifier which uniquely defines the manufacturing location 
of the memory module. While the SPD spec will not attempt to present a decode table for manufacturing sites, the individual 
manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte. 
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5.9.3 Bytes 73-90: Manufacturer's Part Number. Manufacturers may include their part number in 6-bit ASCII format within these 
bytes. 

5.9.4 Bytes 91-92: Revision Code: This refers to the module revision code. While the SPD spec will not attempt to define the 
format for this information, the individual manufacturer may keep track of the revision code and its appropriate decode repre
sented in this byte. 

5.9.5 Bytes 93-94: Date of Module Manufacture: The module manufacturer may include a date code for the module. If this is 
done, then specifically, byte 93 must contain the year in Binary and byte 94 must contain the week in Binary. 

5.9.6 Bytes 95-98: Module Serial Number: The supplier may include a serial number for module. The supplier may use whatever 
decode method desired to maintain a unique serial number for each module. 

5.9.7 Bytes 99-125: Manufacturers specific data, open area. The module manufacturer may add any additional information de
sired into the module within these locations. 

5.9.8 Bytes 126-127: Reserved. These bytes are reserved and cannot be later allocated. 

5.10 Bytes 128-255: System Integrators specific information: The system integrator may choose to use the SPD ROM for various 
items. If so, then bytes 128-255 may be used. 
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4.1.2.1 - Appendix A: Table of Fundamental Memory Types: 

This table is modified/appended whenever a new fundamental memory technology is to be added to the Serial Presence 
Detect (SPD) standard. When a new memory type is added to this standard, a new appendix must also be added which 
details the specific features pertinent to the new fundamental type. The following table details the fundamental memory 
types. 

Byte 2, Fundamental Memory Type: This field identifies the fundamental type of memory. The fundamental type of memory 
may include Fast Page Mode DRAM, EDO DRAM, Masked ROM, EEPROM, Synchronous DRAM, etc. The table listing all the 
types of Fundamental memory is contained in this Appendix herein. New fundamental types can be added to this table any
time after standardization of a fundamental memory type. Note that if a given new technology is completely backward compat
ible with pre-existing technology, then it should be considered a Superset technology and so described as detailed (in para
graph 5.5 of the General Standard) within this standard. 

The fundamental memory types are identified as follows: 

Fundamental Mem. Type Bit? Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 See Appndx 

Reserved 0 0 0 0 0 0 0 0 NIA 
Standard FPM DRAM 0 0 0 0 0 0 0 1 C 

EDO 0 0 0 0 0 0 1 0 C 

PNEDO 

0 0 0 0 0 0 1 1 TBD 

Sync Dram 0 0 0 0 0 1 0 0 E 

Multiplexed ROM 0 0 0 0 0 1 0 1 F 

TBD 0 0 0 0 0 1 1 0 TBD 

TBD 1 1 1 1 1 1 0 1 TBD 

TBD 1 1 1 1 1 1 1 0 TBD 

TBD 

1 1 1 1 1 1 1 1 TBD 
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This table is modified/appended whenever a new Superset memory technology is to be added to the Serial Presence 
Detect (SPD) standard. When a new superset memory type is added to this standard, a new appendix must also be 
added which details the specific features pertinent to the new superset type. The following table identifies the Superset 
memory types and their pertinent fundamental technolo_gies. 

The Superset memory types are identified as follows: 

Superset Mem. Fundamental Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO See 
TypeAppndx memory type. 

(note 1} 

Reserved 0 0 0 0 0 0 0 0 NIA 

TBD 0 0 0 0 0 0 0 1 TBD 

TBD 0 0 0 0 0 0 1 0 TBD 

TBD 0 0 0 0 0 0 1 1 TBD 

TBD 0 0 0 0 0 1 0 0 TBD 

TBD 0 0 0 0 0 1 0 1 TBD 

TBD 0 0 0 0 0 1 1 0 TBD 

TBD 1 1 1 1 1 1 0 1 TBD 

TBD 1 1 1 1 1 1 1 0 TBD 

TBD 1 1 1 1 1 1 1 1 TBD 

Note 1: The fully backward compatible Fundamental memory type must be referenced when a superset is specified. 
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4.1.2.3 - Appendix C: Specific PD's for Fast Page Mode or Extended Data Out 
DRAM. 

Introduction: This appendix describes the Presence Detects for Fast Page Mode DRAM and Extended Data Out (EDO) 
DRAM Modules. These PD's are those referenced in the SPD standard as "Specific Features". The following PD fields will 
occur, in the order presented, at the point in the standard where the Specific Features are referenced; that is after the identifica
tion of the Fundamental Memory Type and before identification of whether there is any Superset Features presented. For con
venience sake however, the complete address map is presented herein. 

1.1 Address map: The following is the SPD address map for FPM and EDO. It describes where the individual LUT-Entries/by
tes will be held in the serial EEPROM: 

Byte Number Function described Note 
s 

0 Defines # bytes written into serial memory at module mfgr 1 

1 Total # bytes of SPD memory device 2 

2 Fundamental memory type (FPM, EDO, SDRAM •.. ) from appendix A 

3 # Row Addresses on this assembly 3 

4 # Column Addresses on this assembly 

5 # DRAM Banks on this Assembly 

6 Data Width of this assembly ... 

7 •.. Data Width continuation 

8 Voltage interface standard of this assembly 

9 RAS# access lime of this assembly 4 

10 CAS# access lime of this assembly 4 

11 DlMM Configuration type (Non-parity, Parity, ECC) 

12 Refresh Ratefrype 4,5 

13 DRAM width, Primary DRAM 

14 Error Checking DRAM data width 

15--31 Reserved for future offerings 

32 Superset Memory Type (may be used in future) 

33-62 Superset Memory Specific Features (may be used in future) 

63 Checksum for bytes o-62 

64-71 Manufacturers JEDEC ID code per JEP-106 6 

72 Manufacturing location 6 

73-90 Manufacturer's Part Number 6 

91-92 Revision Code 6 

93-94 Manufacturing date 6 

95-98 Assembly Serial Number 6 

99-125 Manufacturer Specific Data 6 

126-127 Reserved 

128-255 Open User Free-Form area$not defined 

notes: 

1) This will be 128 bytes for FPM and EDO DRAM 

2) This will be 256 bytes, represented as 08h. See below. 

3) High order bit defines is assembly has "redundant" addressing (if set to "1 ", highest order RAS# address must be 
re-sent as highest order CAS# address.) 

4) From data sheet. 

5) High order bit (MSB) is Self Refresh $flag'. If bit seven is "1 ", assembly supports self refresh. 

6) Per the JEDEC spec, these are optional. 
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2 Bytes 0-2, For Reference: Descriptions of bytes 0--1 can be found in the main body of the SPD standard, and byte 2 is de
tailed in appendix A to this standard. For reference and convenience, applicable portions of their descriptions are presented 
again: 

2.1 BYTE 0, From General SPD Standard, Number of Bytes used by Module Manufacturer: This field describes the total number 
of bytes used by the module manufacturer for the SPD _data and any (optional) specific supplier information. The byte count 
includes the fields for all required and optional data. 

Number SPD Bytes Bit7 Bit6 Bit5 Bit4 Bit3 Bil2 Bit1 Bit0 
Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 
2 0 0 0 0 0 0 1 0 
3 0 0 0 0 0 0 1 1 
4 0 0 0 0 0 1 0 0 
5 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 1 1 0 
7 0 0 0 0 0 1 1 1 
8 0 0 0 0 1 0 0 0 
9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 
11 0 0 0 0 1 0 1 1 

128 1 0 0 0 0 0 0 0 

254 1 1 1 1 1 1 1 0 
255 1 1 1 1 1 1 1 1 

2.2 Byte 1, From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory used to 
hold the Serial Presence Detect data. The following lookup table describes the possible serial memory densities (in bytes) 
along with the corresponding descriptor: 

Serial Memory Density Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

RFU 0 0 0 0 0 0 0 0 

2 Bytes 0 0 0 0 0 0 0 1 

4 Bytes 0 0 0 0 0 0 1 0 

8 Bytes 0 0 0 0 0 0 1 1 

16 Bytes 0 0 0 0 0 1 0 0 

32 Bytes 0 0 0 0 0 1 0 1 

64 Bytes 0 0 0 0 0 1 1 0 

128 Bytes 0 0 0 0 0 1 1 1 

256 Bytes 0 0 0 0 1 0 0 0 

512 Bytes 0 0 0 0 1 0 0 1 

1024 Bytes 0 0 0 0 1 0 1 0 

2048 Bytes 0 0 0 0 1 0 1 1 

4096 Bytes 0 0 0 0 1 1 0 0 

8192 Bytes 0 0 0 0 1 1 0 1 

16284 Bytes 0 0 0 0 1 1 1 0 

1 1 1 1 1 1 1 0 

1 1 1 1 1 1 1 1 
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2.3 Byte 2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implemented on 
the module: 

Fundamental Mem. Type Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 Sito 
Reserved 0 0 0 0 0 0 0 0 
Standard FPM DRAM 0 0 0 0 0 0 0 1 
EDO 0 0 0 0 0 0 1 0 

3 Data Type(s): Even though many of the PD's seem to be binary numbers representing the feature they are describing, they 
are considered Look Up Table (LUT) entries. 

4 The following PD bytes are those specific to modules implementing Fast Page Mode and EDO DRAM technology. Note that full 
descriptions start at byte 3 and are not covered in the main body of the SPD standard since they are specific to a given funda
mental memory type/technology. 

4.1 Byte #3, Number of ROW Addresses: This first field describes the number of Row Addresses in the DRAM array: 
No. of Row Addresses Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit1 BitO 
Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

s 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 
7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 
11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

127 0 1 1 1 1 1 1 1 
Undefined 1 0 0 0 0 0 0 0 

12(redundant) 1 0 0 0 1 1 0 0 
13(redundant) 1 0 0 0 1 1 0 1 

126(redundant) 1 1 1 1 1 1 1 0 
127(redundant) 1 1 1 1 1 1 1 1 

Bit7: "O" indicates normal addressing; "1" indicates redundant addressing 

Release 7 

XILINX EXHIBIT 1006 
Page 504



JEDEC Standard No. 21-C 
Page 4.1.2.3 - 4 

4.2 Byte #4, Number of COLUMN& Addresses: This field describes the number of COLUMN addresses in the module's DRAM 

array: 

Number of COLUMN Ad· Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 
dresses 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 

4.3 Byte #5, Number of Banks: This field describes the number of banks on the DRAM Module: 

Number of Banks Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 
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4.4 Bytes 6 & 7, Module Data Width: Bytes 6 and 7 are used to designate the modules data width. The data width is presented 
as a 16 bit word; bit 0 of byte 6 becomes the LSB of the 16 bit width identifier and bit7 of byte 7 becomes the MSB. Conse
quently, if the module has a width of less than 255 bits wide, byte 7 will be 00h. If the data width is 256 bits or higher, byte 7 is 
used in conjunction with byte 6 to designate the total module width. For example, if the module's 

data width is: then byte 7 is and byte 6 is: 

64 
72 

576 

Byte 6: 
Data Width 

Undefined 

1 

2 

3 

32 

36 

64 

72 

128 

144 

254 

255 

0000 0000 
0000 0000 
0000 0010 

Bit7 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0100 0000 
01001000 
0100 0000 

Bit6 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

Bit5 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

1 

Bit4 Bit3 Bit2 Bit1 Bit0 

0 0 0 0 0 

0 0 0 0 1 

0 0 0 1 0 

0 0 0 1 1 

0 0 0 0 0 

0 0 1 0 0 

0 0 0 0 0 

0 1 0 0 0 

0 0 0 0 0 

1 0 0 0 0 

1 1 1 1 0 

1 1 1 1 1 

4.4.1 Byte 7, Module Data Width Continued: This byte will be left at 00h if the original module data width is less than 256 bits 
wide. If the width is more than 255, then this byte will be used in conjunction with byte 6. 

Module Data Width Cont. Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 Bit0 

0(+) 0 0 0 0 0 0 0 0 

256(+) 0 0 0 0 0 0 0 1 

512(+) 0 0 0 0 0 0 1 0 

1024(+) 0 0 0 0 0 0 1 1 

2048(+) 0 0 0 0 0 1 0 0 

4.5 Byte 8, Module Interface Levels: This field describes the module's voltage interface: 

Voltage Interface Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

5.0 Volt/TTL 0 0 0 0 0 0 0 0 

LVITL 0 0 0 0 0 0 0 1 

HSTL 1.5 0 0 0 0 0 0 1 0 

SSTL3.3 0 0 0 0 0 0 1 1 

SSTL2.5 0 0 0 0 0 1 0 0 

TBD 0 0 0 0 0 1 0 1 

TBD 0 0 0 0 0 1 1 0 

New Table 1 1 1 1 1 1 1 1 
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4.6 Byte 9, RAS Access Time (tRAC): This field describes the module's RAS access time: 
RAS Access lime Bit? Bit6 BitS Bit4 Bit3 

Undefined 0 0 0 0 0 

1ns 0 0 0 0 0 

2ns 0 0 0 0 0 

3ns 0 0 0 0 0 

sons 0 0 1 1 0 

60ns 0 0 1 1 1 

70ns 0 1 0 0 0 

sons 0 1 0 1 0 

254ns 1 1 1 1 1 

2SSns 1 1 1 1 1 

4.7 Byte 10, CAS Access Time (tCAC): This field describes the module's CAS access time: 
CAS Access lime Bit? Bit6 BitS Bit4 Bit3 

Undefined 0 0 0 0 0 

1ns 0 0 0 0 0 

2ns 0 0 0 0 0 

3ns 0 0 0 0 0 

10ns 0 0 0 0 1 

11ns 0 0 0 0 1 

12ns 0 0 0 0 1 

13ns 0 0 0 0 1 

14ns 0 0 0 0 1 

1Sns 0 0 0 0 1 

16ns 0 0 0 1 0 

17ns 0 0 0 1 0 

18ns 0 0 0 1 0 

19ns 0 0 0 1 0 

20ns 0 0 0 1 0 

21ns 0 0 0 1 0 

22ns 0 0 0 1 0 

23ns 0 0 0 1 0 

24ns 0 0 0 1 1 

2Sns 0 0 0 1 1 

254ns 1 1 1 1 1 

2SSns 1 1 1 1 1 

Bit2 Bit1 BitO 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

0 1 0 

1 0 0 

1 1 0 

0 0 0 

1 1 0 

1 1 1 

Bit2 Bit 1 BitO 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

0 0 0 

0 0 1 

1 1 0 

1 1 1 
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4.8 Byte 11, Module Configuration type: This field describes the module's error detection and or correction schemes: 

Error Det/Cor Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit1 BitO 

None 0 0 0 0 0 0 0 0 

Parity 0 0 0 0 0 0 0 1 

ECC 0 0 0 0 0 0 1 0 

TBD 0 0 0 0 0 0 1 1 

TBD 0 0 0 0 0 1 0 0 

TBD 0 0 0 0 0 1 0 1 

TBD 0 0 0 0 0 1 1 0 

TBD 1 1 1 1 1 1 1 1 

4.9 Byte 12, Refresh Rate/Type: This field describes the module's refresh rate and type: 

Refresh Period Bit7,Self Bit6 Bits Bit4 Bit3 Bit2 Bit1 BitO 
Refresh Flag 

Nonna! (15.625 us) 0 0 0 0 0 0 0 0 

Reduced (.25x) .•. 3.9us 0 0 0 0 0 0 0 1 

Reduced (.5x) .•. 7.8us 0 0 0 0 0 0 1 0 

Extended (2x) .•• 31.3us 0 0 0 0 0 0 1 1 

Extended (4x) ... 62.5us 0 0 0 0 0 1 0 0 

Extended (8x) •.. 125us 0 0 0 0 0 1 0 1 

TBD 0 0 0 0 0 1 1 0 

TBD 0 0 0 0 0 1 1 1 

TBD 0 0 0 0 1 0 0 0 

TBD 0 0 0 0 1 0 0 1 

Self Refresh Entries 

Nonna! {15.625us) 1 0 0 0 0 0 0 0 

' Reduced (0.25x) •.. 3.9us 1 0 0 0 0 0 0 1 

Reduced (0.5x) .•. 7.8us 1 0 0 0 0 0 1 0 

Extended (2x) .•• 31.3us 1 0 0 0 0 0 1 1 

Extended (4x) .•. 62.5us 1 0 0 0 0 1 0 0 

Extended (8x) •.• 125us 1 0 0 0 0 1 0 1 

TBD 1 0 0 0 0 1 1 0 

TBD 

TBD 

TBD 1 1 1 1 1 1 1 0 

TBD 1 1 1 1 1 1 1 1 
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4.10 Byte 13, DRAM width, Primary DRAM: This field describes the width of the primary DRAMs used on the module. The pri
mary DRAM is that which is used for data; examples of primary (data) DRAM widths are x4, xa, x16, x32. Note that if the 
module is made with DRAMs which provide extra bits for data and error checking e.g. x9, x18, x36, then it is also designated 
in this field. Examples using x72 modules include: 

Module width 

x72 
x72 
x72 

Primary Data Error Checking 
DRAM Width DRAM Width 

x9 
xB 

x16 
xa 
x1 

DRAM Width, Primary DRAM Bit7 Bit6 Bit5 

Undefined 0 0 0 

1 0 0 0 

2 0 0 0 

3 0 0 0 

4 0 0 0 

5 0 0 0 

6 0 0 0 

7 0 0 0 

8 0 0 0 

9 0 0 0 

15 0 0 0 

16 0 0 0 

17 0 0 0 

18 0 0 0 

32 0 0 1 

36 0 0 1 

255 1 1 1 

Qty Primary 
Data DRAMs 

8 
9 
4 

Bit4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

.. 

1 

Byte 13 (Binary) 

0000 1001 
0000 1000 
0001 0000 

Bit3 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

1 

Bit2 

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 

Bit 1 BitO 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 1 

0 0 

0 1 

1 0 

0 0 

0 0 

1 1 

4.11 Byte 14, Error Checking DRAM data width: If the module incorporates error checking and if the primary data DRAM does 
not include these bits; i.e. there are separate error checking DRAMs, then the error checking DRAM's width is expressed in 
this byte. Examples of error checking DRAM widths include x1, x4, xa. For Example: 

Primary Error Checking Qty of Error 
Module width DRAM Width DRAM Width Checking DRAMs Byte 14 (Binary) 

x72 
x72 
x72 

DRAM Width Error Checking 
DRAM 

Undefined 

1 

2 

3 

4 

5 

6 

7 

8 

255 

x9 
xa 

x16 

Bit7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

xa 
x1 

Bit6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Bit5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 
8 

Bit4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0000 0000 
00001000 
0000 0001 

Bit3 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Bit2 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

Bit1 Bi!O 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

0 0 

1 1 
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4.12 Bytes 15-31: Open. There are no defined PD settings for these bytes. 

4.13 Bytes 32 through 62, Superset information: If a superset technology is developed and is completely backward compatible, 
it may be specified and its SPD may be defined in bytes 32 through 62. 

4.14 Byte 63, Checksum for bytes 0-62: At time of the publish of this standard, the checksum method is currently in ballot and is 
not yet incorporated, suggested method is modulo 256. 

5 From the general SPD standard: The descriptions of bytes 64-127 are repeated here For Reference ONLY. Manufacturers 
MAY include information which is pertinent to their particular modules, place and date of manufacture, etc. If a module 
manufacturer decides to write data into bytes 64-127, they must follow the format and order presented below. If a module 
manufacturer chooses not to include the data o.utlined below, they must leave bytes 64-127 unprogrammed; blank state of 
these bytes may be 00h or FFh. Detailed implementation of bytes 64-127 is detailed below in paragraphs 5.X: 

5.1 Bytes 64-71: Manufacturers ID code per EIA/JEP106. Manufacturers of a given module may include their identifier per Je
dec spec JEP106. 0Oh is not allowed and FFh indicated continuation. The first byte is utilized, the second byte filling. Un
used locations/bytes should be FFh. 

5.2 Byte 72: Manufacturing Location. Manufacturers may include an identifier which uniquely defines the manufacturing location 
of the memory module. While the SPD spec will not attempt to present a decode table for manufacturing sites, the individual 
manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte. 

5.3 Bytes 73-90: Manufacturer's Part Number: Manufacturers may include their part number in 6-bit ASCII format within these 
bytes. 

5.4: Bytes 91-92: Revision Code: This refers to the module revision code. While the SPD spec will not attempt to define the 
format for this information, the individual manufacturer may keep track of the revision code and its appropriate decode repre
sented in this byte. 

5.5 Bytes 93-94: Date of Module Manufacture: The module manufacturer may include a date code for the module. Spe-
cifically, byte 93 may contain the year in Binary and byte 94 may contain the week in Binary. 

5.6 Bytes 95-98: Module Serial Number: The supplier may include a serial number for module. The supplier may use whatever 
decode method desired to maintain a unique serial numberfor each module. 

5.7 Bytes 99-125: Manufacturers specific data, open area. The module manufacturer may add any additional information de
sired into the module within these locations. 

5.8 Bytes 126-127: Reserved. These bytes are reserved and cannot be later allocated. 
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Table D is not yet defined. It will be placed in this location when it is published. 

Release NIL 
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4.1.2.5 - Appendix E: Specific PD's for Synchronous DRAM {SDRAM). 
Date of last update: 11/25/96 

1. Introduction: This appendix describes the Presence Detects for Synchronous DRAM Modules. These PD's are those refer
enced in the SPD standard document for "Specific Features". The following PD fields will occur, in the order presented, in table 
1.1. Further descriptions of bytes O and 1 are found in the SPD standard. Further description of byte 2 is found in appendix A 
of the SPD standard. 

1.1 Address map: The following is the SPD address map for SDRAM. It describes where the individual LITT-Entries/bytes will 
be held in the serial EEPROM: 

Byte Number Function described Notes 

0 Defines# bytes written into serial memory at module mfgr 1 

1 Total # bytes of SPD memory device 2 

2 Fundamental memory type (FPM, EDO, SDRAM ... ) from appendix A 

3 # Row Addresses on this assembly 3 

4 # Column Addresses on this assembly 

5 # Module Banks on this Assembly 

6 Data Width of this assembly ... 

7 •.. Data Width continuation 

8 Voltage interface standard of this assembly 

9 SD RAM Cycle time at Max. Supported CAS Latency (CL), CL=X 4 

10 SD RAM Access from Clock 4 

11 DIMM Configuration type (Non-parity, Parity, ECC) 

12 Refresh Ratefrype 4,5 

13 SD RAM width, Primary DRAM 

14 Error Checking SD RAM data width 

15 Minimum Clock Delay, Back to Back Random Column Addresses 

16 Burst Lengths Supported 

17 #Bankson Each SD RAM device 4 

18 CAS# Latencies Supported 4 

19 CS#Latency 4 

20 Write Latency 4 

21 SDRAM Module Attributes 

22 SDRAM Device Attributes: General 

23-31 TBD 

32-62 Superset information 

63 Checksum for bytes 0-62 

64-71 Manufacturers JEDEC ID code perJEP-106E 6 

72 Manufacturing location 6 

73-90 Manufacturer's Part Number 6 

91-92 Revision Code 6 

93-94 Manufacturing date 6 

95-98 Assembly Serial Number 6 

99-125 Manufacturer Specific Data 

126-127 Reserved 

128-255 Open for Customer use. 7 

notes: 

1) This will be programmed as 128 bytes for the 168 pin DIMM Module. 

2) This must be programmed as 256 bytes, 256 byte EEPROM's will be used for SPD on 168 pin SDRAM DIMMs. 

3) High order bit defines if assembly has "redundant" addressing (if set to "1 ", highest order RAS# address must be 
re-sent as highest order GAS# address.) 

4) From data sheet. 

5) High order bit (MSB) is Self Refresh $flag'. If bit seven is "1 ", assembly supports self refresh. 

6) The J EDEC spec specifies that these bytes are optional. 

7) Module suppliers will need to assure that these bytes are open for reads/writes by Customer. 

Release 7 

XILINX EXHIBIT 1006 
Page 512



JEDEC Standard No. 21-C 
Page 4.1.2.5 - 2 

2 For Reference, Bytes 1-3: Descriptions of bytes 1 and 2 can be found in the main body of the SPD standard, and byte 3 is 
detailed in appendix A to this standard. For reference and convenience, applicable portions of their descriptions are presented 
again: 

2.1 BYTE O: From General SPD Standard, Number of Bytes used by Module Manufacturer: This field describes the total number 
of bytes used by the module manufacturer for the SPD data and any (optional) specific supplier information. The byte count 
includes the fields for all required and optional data. 

Number SPD Bytes Bit? Bi16 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 
2 0 0 0 0 0 0 1 0 
3 0 0 0 0 0 0 1 1 
4 0 0 0 0 0 1 0 0 
5 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 1 1 0 
7 0 0 0 0 0 1 1 1 
8 0 0 0 0 1 0 0 0 
9 0 0 0 0 1 0 0 1 
10 0 0 0 0 1 0 1 0 
11 0 0 0 0 1 0 1 1 

128 1 0 0 0 0 0 0 0 

254 1 1 1 1 1 1 1 0 
255 1 1 1 1 1 1 1 1 

2.2 Byte 1: From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory used to 
hold the Serial Presence Detect data. The following lookup table describes the possible serial memory densities (in bytes) 
along with the corresponding descriptor: 

Serial Memory Density Bit? Bi16 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

RFU 0 0 0 0 0 0 0 0 

2 Bytes 0 0 0 0 0 0 0 1 

4 Bytes 0 0 0 0 0 0 1 0 

8 Bytes 0 0 0 0 0 0 1 1 

16 Bytes 0 0 0 0 0 1 0 0 

32 Bytes 0 0 0 0 0 1 0 1 

64 Bytes 0 0 0 0 0 1 1 0 

128 Bytes 0 0 0 0 0 1 1 1 

256 Bytes 0 0 0 0 1 0 0 0 

512 Bytes 0 0 0 0 1 0 0 1 

1024 Bytes 0 0 0 0 1 0 1 0 

2048 Bytes 0 0 0 0 1 0 1 1 

4096 Bytes 0 0 0 0 1 1 0 0 

8192 Bytes 0 0 0 0 1 1 0 1 

16284 Bytes 0 0 0 0 1 1 1 0 

1 1 1 1 1 1 1 0 

1 1 1 1 1 1 1 1 
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2.3 Byte 2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implemented on 
the module: 

Fundamental Mem. Type Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

SDRAM 0 0 0 0 0 1 0 0 

3. Data Type(s): Even though many of the PD's seem to be binary numbers representing the feature they are describing, they 
are considered Look Up Table (LUT) entries. 

4. The following PD bytes are those specific to modules implementing Synchronous DRAM technology. Note that these full de
scriptions start at byte 3 below and are not covered in the main body of the SPD standard since they are specific to a given 
fundamental memory type/technology 

4.1 Byte 3: Number of ROW Addresses: This first field describes the number of row Addresses in the SDRAM array. This does 
not include the Bank Select pin. For example, the number of Row Addresses used on a 2MX64 SD RAM DIMM is 

Decimal Binary Addresses 
11 00001011 (forRA0throughRA10): 

No. of Row Addr Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

127 0 1 1 1 1 1 1 1 

Undefined 1 0 0 0 0 0 0 0 

12( redundant) 1 0 0 0 1 1 0 0 

1 3( redundant) 1 0 0 0 1 1 0 1 

14(redundant) 1 0 0 0 1 1 1 0 

126(redundant) 1 1 1 1 1 1 1 0 

127(redundant) 1 1 1 1 1 1 1 1 

Bit7: "0" indicates normal addressing; "1" indicates redundant addressing 
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4.2 Byte 4: Number of COLUMN Addresses: This field describes the number of COLUMN Addresses in the module's SDRAM 
array: 

Number of Columns Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 
Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 
2 0 0 0 0 0 0 1 0 
3 0 0 0 0 0 0 1 1 
4 0 0 0 0 0 1 0 0 
5 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 1 1 0 
7 0 0 0 0 0 1 1 1 
8 0 0 0 0 1 0 0 0 
9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 
11 0 0 0 0 1 0 1 1 
12 0 0 0 0 1 1 0 0 
13 0 0 0 0 1 1 0 1 
14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 
255 1 1 1 1 1 1 1 1 

4.3 Byte 5: Number of Banks on module: This field describes the number of physical banks on the SDRAM Module. This is not 
to be confused with the number of logical banks on a given SDRAM device : 

Number of Banks Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 Bit0 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 
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4.4 Bytes 6 & 7, Module Data Width: Bytes 6 and 7 are used to designate the modules data width. The data width is pres
ented as a 16 bit word; bit 0 of byte 6 becomes the LSB of the 16 bit width identifier and bit? of byte 7 becomes the MSB. 
Consequently, if the module has a width of less than 255 bits wide, byte 7 will be 00h. If the data width is 256 bits or higher, 
byte 7 is used in conjunction with byte 6 to designate the total module width. For example, if the module's 

data width is: then byte 7 is and byte 6 is: 

64 
72 
80 

576 

4.4.1 Byte 6: 
uata vvIatn 
unaetined 

1 

2 

::s 

::12 

36 

64 

72 

80 

128 

144 

,<:)LI-

,::::,::, 

0000 0000 
0000 0000 
0000 0000 
00000010 

Blt7 

0 
0 
u 
u 

u 

u 

u 

0 

0 

1 

1 

1 

1 

0100 0000 
0100 1000 
0101 0000 
0100 0000 

Brt6 

0 
0 
u 
u 

u 

u 

l 

1 

1 

0 

u 

l 

l 

BIt5 

u 
0 
u 
u 

1 

1 

u 

0 

0 

0 

u 

1 

1 

1:11!4 1:1It;; Blt2 Bit 1 i:;Itu 

u u u u u 

0 0 0 0 1 
u u u 1 u 
u u u 1 1 

u u u u u 

u u l u u 

0 0 0 u 0 

0 1 0 0 0 

1 0 0 0 0 

0 0 0 0 0 

1 u u u u 

1 l 1 1 u 

1 l l 1 1 

4.4.2 Byte 7. Module Data Width Continued: This byte will be left at 00h if the original module data width is less than 256 bits 
wide. If the width is more than 255, then this byte will be used in conjunction with byte 6. 

Module Data Width Cont. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

O(+) 0 0 0 0 0 0 0 0 

256(+) 0 0 0 0 0 0 0 1 

512(+) 0 0 0 0 0 0 1 0 

1024(+) 0 0 0 0 0 0 1 1 

2048(+) 0 0 0 0 0 1 0 0 

4.5 Byte 8, Module Interface Levels: This field describes the module's voltage interface: 

Voltage Interface Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

5.0VoltrrTL 0 0 0 0 0 0 0 0 

LVTTL 0 0 0 0 0 0 0 1 

HSTL 1.5 0 0 0 0 0 0 1 0 

SSTL3.3 0 0 0 0 0 0 1 1 

SSTL2.5 0 0 0 0 0 1 0 0 

TBD 0 0 0 0 0 1 0 1 

TBD 0 0 0 0 0 1 1 0 

1 1 1 1 1 1 1 1 
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4.6 Byte 9, SCRAM Cycle time (tCYC): This byte defines the minimum cycle time for the SDRAM Module at the highest GAS 
Latency, GAS Latency=X, defined in byte 18. If other GAS latencies are supported, then the associated minimum cycle times 
are not related in this version of the SPD standard. At this time of publication, proposals are being made to widen the standard 
to relate cycletimes at lower GAS Latencies. Byte 9, Cycle time for GAS Latency = X, is split into two nibbles: the higher order 
nibble (bits 4 through 7) designate the cycle time to a granularity of 1 ns; the value presented by the lower order nibble (bits o 
through 3) has a granularity of 1 /1 0ns and is added to the value designated by the higher nibble. For example, if 

Bits 7:4are 
1010 
(10ns) + 

and bits 3:0 are 
0101 

(0.5ns) 
Nanoseconds 

Units of nanoseconds (bits 4 
through 7) 

Undefined 

1ns/16ns 

2ns 

3ns 

4ns 

Sns 

6ns 

7ns 

ans 

9ns 

10ns 

11ns 

12ns 

13ns 

14ns 

15ns 

Tenths of ns (bits O through 
3) 

+Ons 

+0.1ns 

+0.2ns 

+0.3ns 

+0.4ns 

+O.Sns 1 

+0.6ns 

+0.7ns 

+O.Bns 

+0.9ns 

RFU 

Undefined 

then the cycle time is 

= 10.5ns 

Bit7 Bit6 BitS Bit4 

SDRAM Cycle Time Subfield A: 

0 0 0 0 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 1 0 0 

0 1 0 1 

0 1 1 0 

0 1 1 1 

1 0 0 0 

1 0 0 1 

1 0 1 0 

1 0 1 1 

1 1 0 0 

1 1 0 1 

1 1 1 0 

1 1 1 1 

SDRAM Cycle Time Subfield 8: 

SEE Subfield table A 

1 I 1 1 1 

Bit3 I Bit2 I Bit 1 I BitO 

SEE Subfield Table B 

0 0 0 0 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 1 0 0 

0 1 0 

0 1 1 0 

0 1 1 1 

1 0 0 0 

1 0 0 1 

1 0 1 0 

1 1 1 1 
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4.7 Byte 10, SDRAM Access time from Clock (tAC): This byte defines the maximum clock to data out for the module. This is 
the Clock to data out specification at the highest given GAS Latency specified/depicted in byte 18 of this SPD specification/ 
standard. ff other GAS latencies are supported, then the associated Maximum Clock Access times are not related in this ver
sion of the SPD standard. At this time of publication, proposals are being made to widen the standard to relate tAC's at lower 
GAS Latencies. The byte is split into two nibbles: the higher order nibble (bits 4 through 7) designate the cycle time to a gran
ularity of 1 ns; the value presented by the lower order nibble (bits o through 3) has a granularity of 1/1 Ons and is added to the 
value designated by the higher nibble. For example, if 

Bits 7:4 are and bits 3:0 are then the cycle time is 
1001 0000 
(9ns) + (O.Ons) = 9.0ns 

Nanoseconds Bit? Bit6 Bits Bit4 Bit3 I Bit2 I Bit 1 I BitO 

SDRAM Access time from Clock: 

Subfield A: Units of nanoseconds (bits 4 through 7) 

Undefined 0 0 0 0 
1ns 0 0 0 1 

2ns 0 0 1 0 

3ns 0 0 1 1 

4ns 0 1 0 0 

Sns 0 1 0 1 SEE Subfield Table 8 

6ns 0 1 1 0 

7ns 0 1 1 1 

ans 1 0 0 0 

9ns 1 0 0 1 

10ns 1 0 1 0 

11ns 1 0 1 1 

12ns 1 1 0 0 

13ns 1 1 0 1 

14ns 1 1 1 0 

1Sns 1 1 1 1 

SDRAM Access time from CLK 

Subfield B: Tenths of ns (bits o through 3) 

+ans 0 0 0 0 

+0.1ns 0 0 0 1 

+0.2ns 0 0 1 0 

+0.3ns 0 0 1 1 

+0.4ns 0 1 0 0 

+O.Sns SEE Subfield Table A 0 1 0 1 

+0.6ns 0 1 1 0 

+0.7ns 0 1 1 1 

+a.ans 1 0 0 0 

+0.9ns 1 0 0 1 

RFU 1 0 1 0 

Undefined 1 1 1 1 1 1 1 1 

4.8 Byte 11, Module Configuration type: This field describes the module's error detection and or correction schemes: 

Error Det/Cor Bit? Bit6 BitS Bit4 Bit3 Bit2 Bit 1 BitO 

None 0 0 0 0 0 0 0 0 

Parity 0 0 0 0 0 0 0 1 

ECC 0 0 0 0 0 0 1 0 

TBD 0 0 0 0 0 0 1 1 

TBD 0 0 0 0 0 1 0 0 

TBD 0 0 0 0 0 1 0 1 

TBD 0 0 0 0 0 1 1 0 

TSO 1 1 1 1 1 1 1 1 
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4.9 Byte 12, Refresh Rate/Type: This field describes the module's refresh rate and type: 
Refresh Period Bit O Bit 7, Self Bit6 Bit5 Bit4 Bit3 

Refresh Flag 

Normal (15.625 us) 0 0 0 0 0 
Reduced (.25x) .•• 3.9us 0 0 0 0 0 
Reduced (.5x) .•. 7.Sus 0 0 0 0 0 

Extended (2x) •.. 31.3us 0 0 0 0 0 
Extended (4x) ... 62.5us 0 0 0 0 0 
Extended (Sx) ... 125us 0 0 0 0 0 

TBD 0 0 0 0 0 
TBD 0 0 0 0 0 
TBD 0 0 0 0 1 

TBD 0 0 0 0 1 

Self Refresh Entries 

Normal (15.625us) 1 0 0 0 0 
Reduced (0.25x) •.• 3.9us 1 0 0 0 0 
Reduced (0.5x) ... 7.8us 1 0 0 0 0 
Extended (2x) •.. 31.3us 1 0 0 0 0 
Extended (4x) ... 62.5us 1 0 0 0 0 
Extended (8x) .•. 125us 1 0 0 0 0 

TBD 1 0 0 0 0 
TBD 

TBD 

TBD 1 1 1 1 1 

TBD 1 1 1 1 1 

Bit2 Bit1 BitO 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

0 0 0 

0 0 1 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 0 

1 1 1 

4.10 Byte 13, SDRAM width, Primary SDRAM: This field describes the width of the primary SDRAMs used on the module. The 
primary SDRAM is that which is used for data; examples of primary (data) SD RAM widths are x4, x8, x16, x32. Note that if the 
module is made with SDRAMs which provide for data and error checking e.g. x9, x18, x36, then it is also designated in this 
field. Examples using· (1 bank) x72 modules include: 

Module width 

x72 
x72 
x72 

Primary Data 
SDRAMWidth 

x9 
x8 

x16 
.;:,unr,1v1 vvIatn, l"'nrnary 

SDRAMBitO 
Unctelmea 0 

1 0 
2 0 

3 0 

4 0 
::, 0 

b 0 

r 0 

ts 0 

l:I 0 

15 0 
16 0 

17 0 

18 0 

::12 0 

36 0 

205 l 

Error Checking 
SDRAMWidth 

xa 
x4 

Bit? 
0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

u 

0 

l 

Bit6 
0 

0 
0 

0 

0 
0 

0 

0 

u 
0 

0 
0 

0 

0 

1 

1 

l 

Qty Primary 
Data SDRAMs Byte 13 (Binary) 

8 
9 
4 

Bit5 
0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

1 
1 
1 

u 

0 

l 

0000 1001 
0000 1000 
0001 0000 

Bit4 
0 

0 
0 

0 

0 
u 
u 
u 
1 

1 

1 

0 

0 

0 

u 

0 

1 

Bits 
0 

0 

0 

0 

1 
l 

l 

l 

u 
u 

1 
0 

0 

0 

0 

1 

1 

Bit2 Bit 1 
0 0 

0 1 
1 0 

1 1 

0 0 
u 1 

l 0 

1 1 

u 0 

0 1 

1 1 
0 0 

0 l 

1 0 

0 u 

0 0 

1 l 
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4.11 Byte 14, Error Checking SDRAM data width: If the module incorporates error checking and if the primary data SDRAM 
does not include these bits; i.e. there are separate error checking SD RAMs, then the error checking SDRAM's width is ex
pressed in this byte. Examples of error checking SD RAM widths include x4, x8, x16. For Example: 

Primary Error Checking Qty of Error 
Module width SDRAM Width SDRAM Width Checking SDRAMs Byte 14 (Binary) 

x72 
x72 
x72 
SDRAM Width Error Check-

ingDRAM 

Undefined 

1 

2 

3 

4 

5 

6 

7 

8 

255 

x9 
x8 

x16 
Bit? 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

x8 
x4 

Bit6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Bits 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 
8 
Bit4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0000 0000 
0000 1000 
0000 0100 
Bit3 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Bit2 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

Bit 1 BitO 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 

0 0 

1 1 

4.12 Byte 15, as determined by the limiting part on the assembly, SDRAM Device Attributes: Minimum Clock Delay, Back to 
Back Random Column Accesses. Note that SD RAM architecture can be gained with this parameter. A latency of 1 for ran
dom writes denotes Pipelined SDRAM and a latency of 2 for random writes denotes Prefetch SDRAMs: 

Number of-Clocks Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 BitO 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

255 1 1 1 1 1 1 1 1 

4.13 Byte 16, SCRAM Device Attributes, Burst Lengths Supported: This byte describes which various programmable burst 
lengths are supported by the devices on the module. If the bit is "1 ", then that Burst Length is supported on the module; If the 
bit is "0", then that burst length is not supported by the module. 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO 

Burst Length TBD TBD TBD Burst Length Burst Length Burst Length Burst Length 
=Page =8 =4 =2 =1 

1 ore 0 0 0 1 ore 1 orO 1 ore 1 ore 

4.14 Byte 17, SDRAM Device Attributes, Number of Banks on the discrete SDRAM Device: This byte details how many 
banks are on each discrete SDRAM installed onto the module: 

Number of Banks Bit? Bit6 Bits Bit4 Bit3 Bit2 Bit 1 BitO 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

255 1 1 1 1 1 1 1 1 
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4.15 Byte 18, SDRAM Device Attributes, CAS# Latency: This byte describes which of the programmable CAS# Latencies are 
supported by the Module. If the bit is "1", then that GAS# Latency is supported on the module; If the bit is "O", then that CAS# 
Latency is not supported by the module. Bytes 9, 10,23-26 all relate CAS Latency dependent timings. 

Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit 1 BitO 

TBD CAS# Latency CAS# Latency GAS# Latency GAS# Latency GAS# Latency CAS# Latency GAS# Latency 
=7 =6 =5 =4 =3 =2 =1 

0 1 oro 1 oro 1 oro 1 oro 1 orO 1 or o 1 oro 

4.16 Byte 19, SCRAM Device Attributes, CS# Latency: This byte describes which of the programmable CS# Latencies are acceptable 
for the Module. If the bit is "1 ", then that CS# Latency is supported on the module; If the bit is "O", then that CS# Latency is not 
supported by the module. 

Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit1 BitO 

TBD CS# Latency= CS# Latency= CS# Latency= CS# Latency= CS# Latency= CS# Latency= CS# Latency= 
6 5 4 3 2 1 0 

0 1 oro 1 orO 1 orO 1 oro 1 oro 1 oro 1 orO 

4.17 Byte 20, SDRAM Device Attributes, WE# Latency: This byte describes which of the programmable WE# Latencies are ac
ceptable for the Module. If the bit is "1", then that WE# Latency is supported on the module; If the bit is "O", then that WE# La
tency is not supported by the module. 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO 
TBD WE# Latency= WE# Latency= WE# Latency= WE# Latency= WE# Latency= WE# Latency= WE# Latency= 

6 5 4 3 2 1 0 

0 1 oro 1 oro 1 oro 1 oro 1 oro 1 oro 1 orO 

4.18 Byte 21, SDRAM Module Attributes: This byte depicts various aspects of the module. It details various unrelated but critical 
elements pertinent to the module. A given module characteristic is detailed in the designated bit; if the aspect is TRUE, then 
the bit is "1". Conversely, if the aspect is FALSE, then the designated bit is "O". 

Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 BitO 
TBD TBD Differential Registered Buffered On-CardPLL "Registered "Buffered Ad-

Clock Input DQMBlnputs DQMBlnputs (Clock) Address/Con- dress/Control 
trol Inputs Inputs 

0 0 1 oro 1 oro 1 or o 1 oro 1 oro 1 orO 

• Address, RAS, CAS, WE, CKE, CS 

4.19 Byte 22, SDRAM Device Attributes, General: This byte depicts various aspects of the SDRAMs on the module. It details 
various unrelated but critical elements pertinent to the SD RAMs. A given SD RAM characteristic is detailed in the designated 
bit; if the aspect is TRUE, then the bit is "1". Conversely, if the aspect is FALSE, then the designated bit is "O". 

Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 BitO 
TBD TBD TBD TBD Supports Supports Pre- Supports Auto- Supports Ear1y 

Write1/Read charge All Precharge RAS# Prechar-
Burst ge 

0 0 0 0 1 oro 1 oro 1 oro 1 or o 
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4.1.2.6 - Appendix F: Specific PC's for Address Multiplexed ROMs (MXROM). 
1.0 Introduction: This appendix describes the Presence Detects for Multiplexed ROM modules. These PD's are those refer

enced in the SPD standard as "Specific Features". The following PD fields will occur, in the order presented, at the point in the 
standard where the Specific Features are referenced; that is after the identification of the Fundamental Memory Type and be
fore identification of whether there is any Superset Features presented. For convenience sake however, the complete address 
map is presented herein. 

1.1 Address map: The following is the SPD address map for Multiplexed ROM. It describes where the individual LUT-Entries/ 
bytes will be held in the serial EEPROM: 

Byte Number Function described Notes 

0 Defines # bytes written into serial memory at module mfgr 1 

1 Total # bytes of SPD memory device 2 

2 Fundamental memory type (FPM, EDD, SDRAM ... ) from appendix A 

3 # Row Addresses on this assembly 

4 # Column Addresses on this assembly 

5 # ROM Banks on this Assembly 

6 Data Width of this assembly .•• 

7 ••. Data Width continuation 

8 Voltage interface standard of this assembly 

9 Address Access Time of this assembly$ 3 

10 $Address Access Time continuation 3 

11 DIMM Configuration type (Non-parity, Parity, ECC) 

12 Reserved 

13 Page Mode Access Time of this assembly 3 

14 Output Enable Access Time of this assembly 3 

15 Chip Enable Access Time of this assembly$ 3 

16 $Chip Enable Access Time continuation 3 

17 Burst Length of this assembly 

18-31 Reserved for future offerings 

32 Superset Memory Type (may be used in future) 

33-62 Superset Memory Specific Features (may be used in future) 

63 Checksum for bytes ~2 

64-71 Manufacturers JEDEC ID code per JEP-106 4 

72 Manufacturing location 4 

73-90 Manufacturer's Part Number 4 

91-92 Revision Code 4 

93-94 Manufacturing date 4 

95-98 Assembly Serial Number 4 

99-125 Manufacturer Specific Data 4 

126-127 Reserved 

128-255 Open User Free-Form area$not defined 

notes: 

1) This will be 128 bytes for Multiplexed ROM assemblies. 

2) This will be 256 bytes, represented as 08h. See below. 

3) From data sheet. 

4) Per the JED EC spec, these are optional. 
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2 Bytes #0-2, For Reference: Descriptions of bytes 0-1 can be found in the main body of the SPD standard, and byte 2 is 
detailed in appendix A to this standard. For reference and convenience, applicable portions of their descriptions are presented 
again: 

2.1 BYTE #0, From General SPD Standard, Number of Bytes used by Module Manufacturer: This field describes the total 
number of bytes used by the module manufacturer for the SPD data and any (optional) specific supplier information. The byte 
count includes the fields for all required and optional data. 

Number SPD Bytes Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bil 1 BitO 
Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 
2 0 0 0 0 0 0 1 0 
3 0 0 0 0 0 0 1 1 
4 0 0 0 0 0 1 0 0 
5 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 1 1 0 
7 0 0 0 0 0 1 1 1 
8 0 0 0 0 1 0 0 0 
9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 
11 0 0 0 0 1 0 1 1 

128 1 0 0 0 0 0 0 0 

254 1 1 1 1 1 1 1 0 
255 1 1 1 1 1 1 1 1 

2.2 Byte #1, From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory 
used to hold the Serial Presence Detect data. The following lookup table describes the possible serial memory densities (in 
bytes) along with the corresponding descriptor: 

Serial Memory Density Bit7 Bi16 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 
RFU 0 0 0 0 0 0 0 0 

2 Bytes 0 0 0 0 0 0 0 1 
4 Bytes 0 0 0 0 0 0 1 0 
8 Bytes 0 0 0 0 0 0 1 1 

16 Bytes 0 0 0 0 0 1 0 0 
32 Bytes 0 0 0 0 0 1 0 1 
64 Bytes 0 0 0 0 0 1 1 0 
128 Bytes 0 0 0 0 0 1 1 1 
2568ytes 0 0 0 0 1 0 0 0 
512 Bytes 0 0 0 0 1 0 0 1 
1024Bytes 0 0 0 0 1 0 1 0 
2048Bytes 0 0 0 0 1 0 1 1 
4096 Bytes 0 0 0 0 1 1 0 0 
8192 Bytes 0 0 0 0 1 1 0 1 

16284 Bytes 0 0 0 0 1 1 1 0 

1 1 1 1 1 1 1 0 

1 1 1 1 1 1 1 1 
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2.3 Byte #2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implemented 

on the module: 

Fundamental Mem. Type Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit 1 Bit0 

Reserved 0 0 0 0 0 0 0 0 

Standard FPM DRAM 0 0 0 0 0 0 0 1 

EDO 0 0 0 0 0 0 1 0 

Multiplexed ROM 0 0 0 0 0 1 0 1 

3 Data Type(s): Even though many of the PD's seem to be binary numbers representing the feature they are describing, they 

are considered Look Up Table (LUT) entries. 

4 The following PD bytes are those specific to modules implementing ROM devices with a multiplexed address interface. Note 

that full descriptions start at byte 3 and are not covered in the main body of the SPD standard since they are specific to a given 

fundamental memory type/technology. 

4.1 Byte #3, Number of ROW Addresses: This first field describes the number of Row Addresses in the ROM array: 

No. of Row Addresses Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 Bit0 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

s 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 
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4.2 Byte #4, Number of COLUMN Addresses: This field describes the number of COLUMN addresses in the module's ROM 
array: 

Number of COLUMN Ad- Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 
dresses 

Undefined 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 1 
2 0 0 0 0 0 0 1 0 
3 0 0 0 0 0 0 1 1 
4 0 0 0 0 0 1 0 0 
5 0 0 0 0 0 1 0 1 
6 0 0 0 0 0 1 1 0 
7 0 0 0 0 0 1 1 1 
8 0 0 0 0 1 0 0 0 
9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 
11 0 0 0 0 1 0 1 1 
12 0 0 0 0 1 1 0 0 
13 0 0 0 0 1 1 0 1 
14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 
255 1 1 1 1 1 1 1 1 

4.3 Byte #5, Number of Banks: This field describes the number of banks on the ROM Module. 

Number of Banks Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

Undefined 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 

2 0 0 0 0 0 0 1 0 

3 0 0 0 0 0 0 1 1 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 1 0 1 

6 0 0 0 0 0 1 1 0 

7 0 0 0 0 0 1 1 1 

8 0 0 0 0 1 0 0 0 

9 0 0 0 0 1 0 0 1 

10 0 0 0 0 1 0 1 0 

11 0 0 0 0 1 0 1 1 

12 0 0 0 0 1 1 0 0 

13 0 0 0 0 1 1 0 1 

14 0 0 0 0 1 1 1 0 

254 1 1 1 1 1 1 1 0 

255 1 1 1 1 1 1 1 1 
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4.4 Bytes 6 & 7, Module Data Width: Bytes 6 and 7 are used to designate the modules data width. The data width is pres
ented as a 16 bit word; bit 0 of byte 6 becomes the LSB of the 16 bit width identifier and bit7 of byte 7 becomes the MSB. 
Consequently, if the module has a width of less than 255 bits wide, byte 7 will be 00h. If the data width is 256 bits or higher, 
byte 7 is used in conjunction with byte 6 to designate the total module width. For example, if the module's 

data width is: then byte 7 is and byte 6 is: 

64 
72 
80 

576 

4.4.1 Byte 6: 

Data Width 

Undefined 

1 

2 

3 

32 

36 

64 

72 

128 

144 

254 

255 

0000 0000 
0000 0000 
0000 0000 
0000 0010 

Bit? 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0100 0000 
0100 1000 
0101 0000 
0100 0000 

Bit6 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

Bit5 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

1 

Bit4 Bit3 Bit2 Bit1 BitO 

0 0 0 0 0 

0 0 0 0 1 

0 0 0 1 0 

0 0 0 1 1 

0 0 0 0 0 

0 0 1 0 0 

0 0 0 0 0 

0 1 0 0 0 

0 0 0 0 0 

1 0 0 0 0 

1 1 1 1 0 

1 1 1 1 1 

4.4.2 Byte #7, Module Data Width Continued: This byte will be left at 00h if the original module data width is less than 256 bits 
wide. If ttie width is more than 255, then this byte will be used in conjunction with byte 6. 

Module Data Width Cont. Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO 

O(+) 0 0 0 0 0 0 0 0 

256(+) 0 0 0 0 0 0 0 1 

512(+) 0 0 0 0 0 0 1 0 

1024(+) 0 0 0 0 0 0 1 1 

2048(+) 0 0 0 0 0 1 0 0 

4.5 Byte #8, Module Interface Levels: This field describes the module's voltage interface: 

Voltage Interface Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 

5.0 Volt/TTL 0 0 0 0 0 0 0 

LVTTL 0 0 0 0 0 0 0 

HSn 1.5 0 0 0 0 0 0 1 

ssn3.3 0 0 0 0 0 0 1 

SSTL2.5 0 0 0 0 0 1 0 

TBD 0 0 0 0 0 1 0 

TBD 0 0 0 0 0 1 1 

New Table 1 1 1 1 1 1 1 
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4.6 Bytes #9 & #10, Address Access Time (tAA): Bytes 9 and 10 are used to designate the address access time of the module. 
This access time is presented as a 16 bit word; bit O of byte 9 becomes the LSB of the 16 bit access time identttier and bit 7 of 
byte 10 becomes the MSB. Consequently, if the module has an address access time of less than 256ns, byte 1 O will have a 
value of OOh. If the address access time is 256ns or greater, byte 1 O is used in conjunction with byte 9 to designate the total 
access time. 

4.6.1 Byte 9: 

Address Access Time (LSB) Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit 

Reserved 0 0 0 0 0 0 0 

1 (+xOA) ns 0 0 0 0 0 0 0 

2 (+xOA) ns 0 0 0 0 0 0 1 

- - - - - - - -
- - - - - - - -

254 (+xOA) ns 1 1 1 1 1 1 0 

255 (+xOA) ns 1 1 1 1 1 1 1 

New Table 1 1 1 1 1 1 1 

4.6.2 Byte #1 D, Address Access Time Continued: This byte will be left at OOh if the address access time of the module is less 
than 256 nanoseconds. If the address access time of the module is 256 nanoseconds or greater, byte 1 O is used in conjunc
tion with byte 9 to determine the access time of the assembly. 

Address Access lime (MSB) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

O (+X09) ns 0 0 0 0 0 0 0 0 

256 (+x09) ns 0 0 0 0 0 0 0 1 

512 (+X09) ns 0 0 0 0 0 0 1 0 

1024 (+X09) ns 0 0 0 0 0 0 1 1 

2048 (+X09) ns 0 0 0 0 0 1 0 0 

4096 (+X09) ns 0 0 0 0 0 1 0 1 

8192 (+x09) ns 0 0 0 0 0 1 1 0 

16384 (+x09) ns 0 0 0 0 0 1 1 1 

- - - - - - - - -
4.7 Byte #11, Module Configuration type: This field describes the module's error detection and or correction schemes: 

Error DeVCor Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

None 0 0 0 0 0 0 0 0 

Parity 0 0 0 0 0 0 0 1 

ECC 0 0 0 0 0 0 1 0 

TBD 0 0 0 0 0 0 1 1 

TBD 0 0 0 0 0 1 0 0 

TBD 0 0 0 0 0 1 0 1 

TBD 0 0 0 0 0 1 1 0 

TBD 1 1 1 1 1 1 1 1 

4.8 Byte #12, Reserved: This byte is reserved for future offerings. 
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4.9 Byte #13, Page Mode Access Time {tpA): Byte 13 represents the page mode access time from chip enable of the device 
(tpA) in nanoseconds. 

Page Mode Access lime Bit? Bit6 Bits Bit4 Bit3 Bit2 Bit 1 BitO 

Reserved 0 0 0 0 0 0 0 0 

1 ns 0 0 0 0 0 0 0 1 

2ns 0 0 0 0 0 0 1 0 

- - - - - - - - -
- - - - - - - - -

253ns 1 1 1 1 1 1 0 1 

254ns 1 1 1 1 1 1 1 0 

NewTable 1 1 1 1 1 1 1 1 

4.10 Byte #14, Output Enable Access Time (toe): Byte x14 represents the access time from output enable of the device (toE) in 
nanoseconds. 

Output Enable Access lime Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 

Reserved 0 0 0 0 0 0 0 0 

1 ns 0 0 0 0 0 0 0 1 

2 ns 0 0 0 0 0 0 1 0 

- - - - - - - - -
- - - - - - - - -

253ns 1 1 1 1 1 1 0 1 

254ns 1 1 1 1 1 1 1 0 

NewTable 1 1 1 1 1 1 1 1 

4.11 Bytes #15 & #16, Chip Enable Access Time {toe): Bytes 15 and 16 are used to designate the access time from chip enable 
of the module. This access time is presented as a 16 bit word; bit O of byte 15 becomes the LSB of the 16 bit access time 
identifier and bit 7 of byte 16 becomes the MSB. Consequently, if the module has a chip enable access time of less than 
256ns, byte 16 will have a value of OOh. If the chip enable access time is 256ns or greater, byte 16 is used in conjunction with 
byte 15 to designate the total chip enable access time. 

4.11.1 Byte #15: 

Chip Enable Access lime Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 
(LSB) 

Reserved 0 0 0 0 0 0 0 0 

1 (+xOF) ns 0 0 0 0 0 0 0 1 
2 (+xOF) ns 0 0 0 0 0 0 1 0 

- - - - - - - - -
- - - - - - - - -

254 (+xOF) ns 1 1 1 1 1 1 0 1 

255 (+xOF) ns 1 1 1 1 1 1 1 1 

4.11.2 Byte #16, Chip Enable Access Time Continued: This byte will be left at OOh if the chip enable access time of the module 
is less than 256 nanoseconds. If the chip enable access time of the module is 256 nanoseconds or greater, byte 16 is used in 
conjunction with byte 15 to determine the chip enable access time of the assembly. 

Chip Enable Access lime Bit? Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO 
(MSB) 

O (+xOF) ns 0 0 0 0 0 0 0 0 

256 (+xOF) ns 0 0 0 0 0 0 0 1 

512 (+xOF) ns 0 0 0 0 0 0 1 0 

1024 (+xOF) ns 0 0 0 0 0 0 1 1 
2048 (+xOF) ns 0 0 0 0 0 1 0 0 
4096 (+xOF) ns 0 0 0 0 0 1 0 1 
8192 (+xOF) ns 0 0 0 0 0 1 1 0 

16384 (+xOF) ns 0 0 0 0 0 1 1 1 

- - - - - - - - -
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4.12 Byte #17, Burst Length: Byte 17 is an 8 bit mask which indicates all burst lengths supported by the device. If a bit in byte 
17 is "1" then the associated burst length is supported by the module. If the bit is "0", then that burst length is not supported. 

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 

Burst Length = Page TBD TSO TBD Burst Burst Burst Burst 
Length 8 Length 4 Length 2 Length 1 

1 or 0 1 or 0 1 or0 1 or 0 1 or0 1 or 0 1 or 0 1 or 0 

4.13 Bytes 18-31: Open. There are no defined PD settings tor these bytes. 

4.14 Bytes 32 through 62, Superset information: If a superset technology is developed and is completely backward compatible, 
it may be specified and its SPD may be defined in bytes 32 through 62. 

4.15 Byte 63, Checksum for bytes D-62: At time of the publish of this standard, the checksum method is currently in ballot and is 
not yet incorporated, suggested method is modulo 256. 

5 From the general SPD standard: The descriptions of bytes 64-127 are repeated here For Reference ONLY. Manufacturers 
MAY include information which is pertinent to their particular modules, place and date of manufacture, etc. If a module 
manufacturer decides to write data into bytes 64-127, they must follow,the format and order presented below. If a module 
manufacturer chooses not to include the data outlined below, they must leave bytes 64-127 unprogrammed; blank state of 
these bytes may be 00h or FFh. Detailed implementation of bytes 64-127 is detailed below in paragraphs 5.X: 

5.1 Bytes 64-71, Manufacturers ID code per EIA/JEP106. Manufacturers of a given module may include their identifier per 
Jedec spec JEP106. 00h is not allowed and FFh indicated continuation. The first byte is utilized, the second byte filling. Un
used locations/bytes should be FFh. 

5.2 Byte 72, Manufacturing Location. Manufacturers may include an identifier which uniquely defines the manufacturing loca
tion of the memory module. While the SPD spec will not attempt to present a decode table for manufacturing sites, the individ
ual manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte. 

5.3 Bytes 73-90, Manufacturer's Part Number: Manufacturers may include their part number in 6--bit ASCII format within these 
bytes. 

5.4 Bytes 91-92, Revision Code: This refers to the module revision code. While the SPD spec will not attempt to define the 
format tor this information, the individual manufacturer may keep track of the revision code and its appropriate decode repre
sented in this byte. 

5.5 Bytes 93-94, Date of Module Manufacture: The module manufacturer may include a date code tor the module. Specifical
ly, byte 93 may contain the year in Binary and byte 94 may contain the week in Binary. 

5.6 Bytes 95-98, Module Serial Number: The supplier may include a serial number for module. The supplier may use whatever 
decode method desired to maintain a unique serial number tor each module. 

5.7 Bytes 99-125, Manufacturers specific data, open area: The module manufacturer may add any additional information 
desired into the module within these locations. 

5.8 Bytes 126-127, Reserved: These bytes are reserved and cannot be later allocated. 

Release 7 

XILINX EXHIBIT 1006 
Page 529
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4.2.1 - 22 PIN SIP/SIMM DRAM MODULE 
CAPACITY--64K, 256K WORDS OF 4 BITS 

JEDEC Standard No. 21-C 
Page4.2-1 

CONFIGURATION-SINGLE SIDED MODULE USING 64K OR 256K DEVICES 
PACKAGE-22 PIN SIP MODULE 
PIN ASSIGNMENTS-Fig. 4.2-1 

- 24 PIN SIP/SIMM DRAM MODULE 
CAPACITY-128K, 512K WORDS OF 4 BITS 
CONFIGURATION-DOUBLE SIDED MODULE USING 64K OR 256K DEVICES 
PACKAGE-24 PIN SIP MODULE 
PIN ASSIGNMENTS-Fig. 4.2-1 

- 30 PIN SIP/SIMM DRAM MODULE 
CAPACITY--64K, 256K, 1M, 4M WORDS OF 8 OR 9 BITS, & 16M WORDS OF 8 BITS 
CONFIGURATION-SINGLE SIDED MODULE 

-USING 64K, 256K, 1M, 4M, OR 16M MEMORY DEVICES 
LOGIC FEATURES-Some of the modules contain a "presence detect'' feature which conists of outputs 

that supply an encoded value which defines the storage capacity of the module. 
PACKAGE-30 PIN SIP MODULE 
PIN ASSIGNMENTS-Fig. 4.2-1 

4.2.2 - 30 PIN SIP/SIMM DRAM MODULE FAMILY 
CAPACITY --64K TO 8M WORDS OF 4 OR 5 BITS 

-128K TO 16M WORDS OF 2 BITS 
-256K TO 32M WORDS OF 1 BIT 

CONFIGURATION-ONE OR TWO SIDED, 
-USING 64K, 256K, 1 M, OR 4M DEVICES 

CAPACITY-32K, 64K, 128K, 256K WORDS OF 8 BITS 
PACKAGE-30 PIN SIP MODULE 
PIN ASSIGNMENT Flg. 4.2-2 

4.2.3- 23/25/26/28 PIN ZIP/SIMM DRAM MODULE FAMILY 
CAPACITY -256K TO 16M WORDS OF 4 BIT 

-1 M TO 64M WORDS OF 1 BIT 
CONFIGURATION-DOUBLE SIDED, USING 1M, 4M, 16M, OR 64M DEVICES 
PACKAGE-THE X4 MODULES, 26 PIN ZIP/SIP MODULE 
THE X1 MODULES, 23 PIN ZIP/SIP MODULE 
PIN ASSIGNMENTS-Fig. 4.2-3 
NOTE: At the highest density using 64M memory devices, the modules must be expanded to 25 or 28 pins 

to provide the needed addresses. These modules will be defined in more detail when the packages for 
the 64M memory devices have been defined. 

4.2.4 - 60 PIN ZIP/SIMM SAAM MODULE 
CAPACITY-2 X 64K, 2 X 256K, 2 X 1 M WORDS OF 4 BITS 
CONFIGURATION-DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1 M WORDS

SELECTABLE AS 64K, 256K, OR 1 M BY 8, 128K, 512K, OR 2M BY 4 
PACKAGE--60 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION 
PIN ASSIGNMENTS-Fig. 4.2--4 

- 70 PIN ZIP/SIMM SAAM MODULE 
CAPACITY--64K, 256K, 1 M WORDS OF 9 BITS 
CONFIGURATION-SINGLE BANK MODULE USING DEVICES WITH 64K, 256K, OR 1 M WORDS-

SELECTABLE AS 64K, 256K, OR 1 M BY 9 
LOGIC FEATURE-SEPARATELY CONTROLLABLE BIT FOR USE AS PARITY BIT 
PACKAGE-70 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION 
PIN ASSIGNMENTS-Fig. 4.2-5 
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4 DEVICES LONG 8 OR 9 DEVICES LONG 

PHYSICAL SINGLE DOUBLE SINGLE DOUBLE CONFIGURATION BANK BANK BANK BANK 

* * . VERSION NX4 @4NX1 2NX4 NX8 N X8{9) N X8(9) 16MX8 2N X 8(9) 

r·, 1 vss dJ ... i.4!-- **NC %NC VDD VDD VDD VDD 
m -----c: ;.----- i-,----· ·----· -----=--~- ----=---2 VDD VDD AB AB c5E CE CE CE r-, ------ -----· ►----- -----· -----· ---------- ·-----La~ 3 DO RED VDD VDD DQO DQO DQO DQO r-, =------ -----c CICDCDcaca,1 =----- !='----· ---cm=------- ·-----d~ 4 QO Q DO DQO AO AO AO AO r-, --===--- -----· -----· ·---- -----· ----------- =------LS~ 5 CE A3 00 DO1 A1 A1 A1 A1 
[§] 6 A7 AS CE CE DQ1 DO1 DO1 DQ1 !ID----- -----· ----- ~---- ·----· ----------- ·-----rn 7 A5 D A7 A7 A2 A2 A2 A2 i------- -----· ----- -----· ·----· ------~---- ------[§] 8 A4 w A5 AS A3 A3 A3 A3 ~----- -----· ----- ____ ..,_ ·----· ---------- =------r·, 9 D1 RE1 vss vss L9J A4 A4 VSS VSS ------ -----· ----- DCl:a--c:::::t ~----· ,i;aa--------- ------[@ 10 01 AO D1 DQ2 DQ2 D02 DO2 DO2 r.·, 
LUi 11 w A7 01 DQ3 A4 A4 A4 A4 r,2' ----=--- -----· -----~-~-- D CID CD-==-- t ii"----------==- F19--=-----L.~ 12 A1 AB w w A5 A5 A5 A5 r.-, ------ -----· ----- ti----- -----· ·-----i-----=- =------.u; 13 A3 ce A1 A1 DQ3 DO3 DQ3 DQ3 
[~ 

-c::::.c:::::tCDCDCI --...!:!....--• ----- ----- -----« ----------- i:Dc::::.CDc:::::tC::::.CS 14 AS RE2 A3 A3 AS AS AS AS 
[1]l ~----- -----c ----- ----- •----=-c -----~----- ------15 02 A2 AS AS A7 A7 A7 A7 
[(sJ 16 D3 A1 02 DQ4 DQ4 _ _os,4 __ DQ4 DQ4 ------ -----· ----- --------- ,-.---===--=-c ------ ------r.-, 

17 @Ag D2 DQS AB i17J ---~-- AB AB AB -----· ----- ----- =----c;a,, i-,---------- ------[1)] 18 AO A4 --~-- A2 *A9 •Ag Ag •Ag --=-=---- -----· ~---- _____ , 
I"---------- --~--ffiil 19 RE RE3 AO AO "A10 NC A10 RE2 

RO] ------ -----c .. c::::::.c::::.ca- P-~-- -----· ·----------~-----20 D3 AS RE1 RE DO5 DQ5 DOS DOS 
l2.tl 21 QO VDD D3 DQS w w w w ------ -----c e-,c:::::a,c::::.a:11a:=i lz=-c::t==:=-c::::.- DC::::.c=tc=:=tCll:IC -----l=D'---- ------~, 22 vss vss 03 DO7 VSS VSS VSS VSS ~ -~ ... ----- -----· IIDCC:DC::::.Cl::tC 

____ .. ,-.---- ·-----23 VSS vss DOS DOS ~-~- DQS ----- -----· CDc:=DCIIDCl:IIC c::::::.c=mc=ie=a, ------~:,g 24 ... RE2 NC #NC PD1 A11 PD1 .... ~-· ---- ----c ·------= -----25 DO7 DQ7 DO7 DQ7 
RS] 26 QB PD2 NC PD2 
f&J ~-~-- =-----=-c --~-- ---=--27 RE RE RE RE1 
RBJ 28 

~ c:::,..:f!:!-,:;;z:;, CID ----c ·---------CEB NC NC NC 
~ ----- l==-cz==,-cmc ---==-- -----29 DB i,,o-~-- NC DOB 
~OJ 30 ----- • - c=, ca::zzm - -----VDD VDD VDD VDD 

TOP VIEW 

ON THE 30 PIN MODULE, 1 M & 4M DEVICES MAY BE USED. PINS 18 & 19 ARE 
USED TO PROVIDE ADDRESS EXPANSION. THE OTHER MODULES WILL 
ACCOMIDATE 64K &256K DEVICES ONLY. PRESENCE DETECT 

** OPTIONAL VSS 

*** NC FOR SINGLE BANK VERSION 

$ OPTIONAL VSS WHEN AS NOT NEEDED 

# OPTIONAL REFRESH (F) FUNCTION 

@ ON THE 22 PIN 4N X 1 MODULE, 1 MB & 4 MB DEVICES MAY BE USED. PIN 17 IS 
USED FOR ADDRESS EXPANSION 

% POTENTIAL VSS 

TRUTH TABLE 

SIZE 256~ 512K 1M 

PIN -PD1 L H L 

PD2 H L L 

CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE, GIVING 
LENGTH AND NUMBER OF SIDES POPULATED. 
VERSION IS THE LOGIC ORGANIZATION OF THE MODULE WHERE "N" IS THE CAPACITY OF THE MEMORY DEVICE USED. 

FIGURE 4.2-1 

22, 24,& 30 PIN DRAM MODULES 
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PHYSICAL 4 OR 5 DEVICES LONG 4 OR 5 DEVICES LONG 
k:;ONFIGURATION SINGLE SIDED DOUBLE SIDED 

VERSION 

r-, 
L.lJ 

r-, 
d/J 

r-, 
L.3J 

r-, 
dJ 

r-, 
L~J 

r-, 
L£J 

r-, 
LZJ 

r-, 
L§J 

r-, 
L.l/J 

r;c1 
L-::1 

r-, 
Llti 

ri2, 
L-al 

r-, 
LUI 

r;,il 
L-:1 

r-, 
L~ 

r;s1 
L-al 

r-, 
Ll7J 

r;s1 
1.-al 

r-, 
Llru 

r2c1 1,._,:i 

[itl 
r-:i 
L~J 

[iii 
r24, 
1.-:I 

~ 
r2s1 
1.-::I 

r-, 
i.VJ 

r2s1 
1.-al 

~ 
rsc1 1,._,:i 

30PIN 
SIP MODULE 

TOP VIEW 

N X 4(5) 2NX2 4NX 1 2N X 4(5) 4NX2 8NX 1 

1 VDD -------· ------~-----· ------· -------------2 D4 NC NC D4 NC NC ~-----· ------ -------------· -------------3 04 NC NC 04 NC NC ~-----· >------ -------· ------· ►------ -------4 AB -------· ►-------------------· ►-------------5 A9 --
6 *A10 -------· ------ -------------· -------------7 D3 D1 NC D3 D1 NC ------· ------ -----CIDCI ------· ------ -------8 03 01 NC 03 01 NC ------· ►------ ------- ------· ►------ ------· 9 vss -------· ~------------· ------· ia,-------------10 A6 -

11 A7 i=------- ------ -------------· -------------12 A2. -------· ------ -------i=------· ~------ -------13 A1 --------· ►------ -------------Cl ------ -------14 D2 NC D D2 NC D ------· ·-------------------· -------------15 02 NC 0 02 NC 0 

16 A4 -------· ------ -------------· -------------17 A5 -~------ ------ ------- -------· ------ 11!=-c::::::t-----18 
=---A~--• 

-1------- -------= ------- -------------19 ___ A.2,=-• -1------- -------plDCDCiltCD&»CDC 

►------ -------20 D1 DO NC D1 DO NC 

21 01 00 NC 01 00 NC ------· ·------------- ------c ~------ i--------22 vss ----:--c -------------------· >-------------23 w 
pa9c:1tc:m-=-C1Dc:::::,c ------------- ------· ·-------------24 CE GET ~-----· ------ -"'9------25 - -NC CE2 

26 - __ R~ -- C 

- RE1 -~------ ------- .. ca -====-- c:::::, C -------------27 -NC NC NC RE2 ------· it=------ ---====--- ------- ------ ----=----· 28 DO NC CE3 DO NC CE3 ii------· ►------ - - -====- - -------Cl ------ ----=-=---29 
30 

00 NC CE4 00 NC CE4 ------· ·-------------------· ------ --------

* 

VDD -

PIN 6 RESERVED FOR OPTIONAL REFRESH (F) WHEN NOT NEEDED FOR A 10 

. CONFIGURATION DEFINES THE PHYSICALARRANGEMENTS OF THE MEMORY 
DEFICES ON THE MODULE, GIVING LENGTH AND NUMBER OF SIDES POPULATED 

VERSION IS THE LOGIC ORGANIZATION OF THE MODULE WHERE "N" IS THE 
CAPACITY OF THE MEMORY DEVICE USED 

MEMORY DEVICES WITH A CAPACITY OF UP TO 4Mb BY 1 CAN BE ACCOMIDATED 
ON THE MODULES DEFINED IN THIS STANDARD 

FIGURE 4.2-2 

30 PIN DRAM MODULE FAMILY 
Release 1-7 
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VERSION 

r-, 
L.l.J 

r-, 
d/.i 

r-, 
L:3.J 

r-, 
d.i 

r-, 
L!i.J 

r-, 
L.§.J 

r-, 
LZ.J 

r-, 
dl.i 

r-, 
L9.J 

r;a1 
L-!.I 

[ii] 
r;2, 
L-:.1 

r-, 
L~ 

r;_;i 
L-!I 

r-, 
Ll.AJ 

r;s1 
L-!.I 

r-, 
LV.J 

[[s] 
r-, 
LlJl.i 

rn~ 
r-, 
i..2.1.J 

r-:i 
L~.J 

[iii 
F=l'c:t--c::t_c r2.;i L;_!I 

~ ..... --« r2s, 
L;_!J -----· r-, 

i..2.7.J 

r2s1 L;_!.I 

23, 25, 26, OR 28 
PIN ZIP SIMM 

TOP VIEW 

@NX1 #NX1 &NX4 

1 vss vss vss ~--------- -----2 REC FiEO 00 !==="--------- -----3 RE1 RE1 DO ----- ----- -----4 * A10 A10 00 ----- ----- -----5 • A9 A9 D1 
6 AO AO * Arn 

!==rt-=--==--- ----- -----7 A1 A1 • A9 ~---- ------ -----8 A2. A2. AO ---------- c=a----9 A3 A3 A1 ---------- -----10 vcc vcc A2. 

11 D D A3 i----- --CD-- -----12 0 0 vcc ---------- -----= 13 w w RE ---------------14 CE CE -CE ---------- -----15 vcc vcc w 
16 A4 A4 vcc i----- ------ -----17 A5 A5 A4 ~--------- -----18 A6 A6 A4 ---------- -----19 A7 A7 A6 

-c::::i,c::z:ic:::::::.- c:DC::::,c::,:D~- ~c::=c::=c:::»-

20 AB AS A7 

21 RE2 A11 AS -------cm,-- -----22 °RE3 NC D2 ---------- -----23 vss RE2 02 ---c::DmD -----24 RES D3 ----- -~---25 vss 03 -----26 vss 
27 
28 

N = THE ADDRESS CAPACITY OF THE MEMORY DEVICE USED 

JEDEC Standard No. 21-C 
Page4.2-5 

%NX4 

vss -----QO -----DO -----QC -----D1 

A10 -----A9 -----AO -- ---A1 ------
A2. 

A3 -----vcc -----RE -----CE -----w 
VCC -----A4 -----
A4 -----A6 

c:::acc:i,c:oc:::,111111111 

A7 

AS _Cl:D ___ 

A11 ----~ 
NC -----D2 --c:r»--
Q2 c:D,----
D3 

Q3 ----=--vss 

@ THIS CONFIGURATION IS APPLICABLE TO 1 M, 4M, & 16M X 1 DEVICES. 

# THIS CONFIGURATION IS APPLICABLE TO A 64M X 1 DEVICE 

& THIS CONFIGURATION IS APPLICABLE TO 256K, 1M, & 4M X4 DEVICES. 

% THIS CONFIGURATION IS APPLICABLE TO A 16M X 4 DEVICE 

• THESE ADDRESS PINS ARE NC WHEN NOT NEEDED FOR THE MEMORY DEVICE USED. 

FIGURE 4.2-3 

23/25/26/28 PIN DRAM MODULE FAMILY 
Release 1-7 
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2 X 1 M BY 4 SRAM MODULE 

2 X 256K BY 4 SRAM MODULE 

2 X 64K BY 4 SRAM MODULE 

2 

4 

6 

8 

60 PINZIP/ 
SIMM 

NC 

The PD(n) pins are connected to GND (G) or left optn (0). 

E1 ENABLES 00, 02, 04, & 06 
E2 ENABLES 01, 03, as, & 07 

FIGURE 4.2-4 
2 X 64K TO 1M BY 4, 60 PIN SAAM MODULE FAMILY 

Release 1-7 
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Release 1-7 

1 M BY 9 SAAM MODULE 

256K BY 9 SAAM MODULE 

64K BY 9 SAAM MODULE 

70 PIN ZIP/ 
. SIMM 

2 

4 

6 

8 

07 

NC 
NC 

vcc 
QB 

NC 

The PD(n) pins are connected to GND (G) or left optn (0). 

E1 & W1 CONTROL QO, 01, 02, 03, as, 06, 07, QB 
E2 & W2 CONTROL 04 

FIGURE 4.2-5 

JEDEC Standard No. 21-C 
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64K TO 1 M BY 9, 70 PIN SRAM MODULE FAMILY 
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4.3 Two Byte Modules & Cards 

4.3.1 - 76 PIN ZIP/SIMM SAAM MODULE 
CAPACITY-2 X 64K, 2 X 256K, 2 X 1M WORDS OF 9 BITS 

JEDEC Standard No. 21-C 
Page 4.3-1 

CONFIGURATION-DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1 M WORDS-
SELECTABLE AS 64K, 256K, OR 1 M BY 18 

128K, 512K, OR 2M BY 9 
LOGIC FEATURE-2 SEPARATELY CONTROLLABLE BITS FOR USE AS PARITY BITS 
PACKAGE-76 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION 
PIN ASSIGNMENTS-Fig. 4.3-1 

4.3.2 - 40 PIN SIP/SIMM DRAM MODULE FAMILY 
CAPACITY -64K TO 4M WORDS OF 16 OR 18 BITS 

-64K TO BM WORDS OF 8 OR 9 BITS 
-128K TO 16M WORDS OF 4 BITS 
-256K TO 32M WORDS OF 2 BITS 
-512KTO 64M WORDS OF 1 BIT 

CONFIGURATION-ONE OR TWO SIDED, 
-USING 64K, 256K, 1 M, OR 4M DEVICES 

PACKAGE-40 PIN SIP MODULE 
PIN ASSIGNMENTS-Fig. 4.3-2 

4.3.3 - 60 PIN DRAM CARD FAMILY 
CAPACITY-512K, 1 M, 2M, 4M, & BM WORDS OF 16 OR 18 BITS 
CONFIGURATION-SEVEN DIFFERENT CONFIGURATIONS 

-USING 1 Mb & 4Mb DEVICES AND WITH 1, 2, OR 4 RE CLOCKS. 
LOGIC FEATURES, The cards contain a "PRESENCE DETECT" feature which conists of output pins 

which supply an encoded value which defines the storage capacity, configuration, and speed of the 
card. 

PACKAGE-60 PIN JEDEC MEMORY CARD 
PIN ASSIGNMENTS-Fig. 4.3-3A 
CONFIGURATION BLOCK DIAGRAMS-Fig. 4.3-38 

4.3.4 - 68 PIN MULTIPLE TECHNOLOGY MEMORY CARD FAMILY 
CAPACITY-UP TO 32M WORDS OF 16 BITS 
CONFIGURATION-ONE BASIC CONFIGURATION that allows the use of SRAM, EEPROM, EPROM, 

or ROM memory devices with software or firmware control to accomidate the device characteristic 
differences. 

LOGIC FEATURES, 
-The card contains an internal MEMORY called the "ATTRIBUTE MEMORY"; the contents describe 
the hardware and software characteristics, and use of the card. 
- The card contains a "PRESENCE DETECT" feature which conists of output pins which supply an 
encoded value which defines the storage capacity, configuration, and speed of the card. 

PACKAGE-68 PIN JED EC MEMORY CARD 
PIN ASSIGNMENTS-Fig. 4.3-4A 
MEMORY CARD OPERATION TRUTH TABLE- Page 4.3-48 
MEMORY CARD SPECIFIC TERMINOLOGY- Sec. 2.8, Page 2-13 

Release 7 
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D16 

016 

GND 

2 X 1 M BY 9 SAAM MODULE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

JEDEC Standard No. 21-C 
Page4.3-3 

The PD(n) pins are connected to GND (G) or left optn (0). 

Release 1-7 

E1 & W1 CONTROL 00, 02, 04, 06, 010, 012, 014, 016 
E2 & W1 CONTROL 01, 03, 05, 07, 011, 013, 015, 017 
E3 & W2 CONTROL QB 
E4 & W2 CONTROL Q9 

FIGURE 4.3-1 

2 X 64K TO 1M BY 9, 76 PIN SAAM MODULE FAMILY 
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PHYSICAL 
CONFIGURATION 8 OR 9 DEVICES LONG, SINGLE SIDED 8 OR 9 DEVICES LONG, DOUBLE SIDED 

VERSION 

GJ 
~] 
G] 

rn 
[5] 

[§J 
[i] 

l]] 

[sJ 

rn 
m 
~ 
@ 

ffil 
il5 
IT/J 
IT-ii 
IT/J 
CTs 
~fl 
fa 
~ 
8 
:&.g 
13 
:&/J 
~ 

:i/J 
l2il 
~ 
m 
~~ 
~ 

~ 
~~ 

CTiJ 
r@ 

~ 
~!3 
gg 

40 PIN 
SIP MODULE 

TOP VIEW 

N X 8(9) 2NX4 4NX2 8NX1 4NX4 8NX2 16N X1 @NX18 

1 VDD ------· 2 NC ------· 3 NC ------· 4 DO ------· 5 00 

_______ ............... ___ _ 
NC 

------------·------NC 

00 ·------ ------4 ►-----~------· DO ·------ ------•is-----.!!"------· 
llll ............. ,.. ........ , ........... !!"' .... ~2 .... . 

- 017 

6 "A10 ............. 
7 D1 ------· 8 01 ~-----· 9 A9 ------« 

------------- -----!!!9 ·------------ -------~-----· --~~------------------P£~----~£---------~-~~---DOO NC - DQO NC - DO16 ------ ------- ------ r------- ------•'9'-=------------8!_• 
10 vss 
11 w ------· 12 D2 ------"9------· ------ ------- ------· ------------· ~ ~ 00 00 ~ ~ ~ ------· 13 02 ------· -------------- ------ ·------ ------ i:a------- illD-----· CE1 ID CE2 CE2 CE1 CE2 DQ15 ------ ------· ------ ·------ ------·~------i------· 14 AS ------· ------------· ------ 1ra------------··------------· 15 A7 

21 04 NC - CE3 NC - --~l-----E'S.4 
.. -c ---------------------------- ------- ------c 22 04 NC CE2 CE4 ------· ~------------· ------23 M3 ------c ------------· ------

NC CE2 --------------« --~i-- .... .2'al~~------- ______ , 
24 A2 
. . m,~CDll!lmlCDmDC catDCDc:tCDCD -------• -----~ 

25 DS NC ------ -----------=-1=---==i_N DQ2' NC 
CDCD_,.Cllll .. _-p=DCDCDatcac»C 

- DOS 

26 QS 1=------· DQ2 NC - 002 NC DQ12 

--------------------------------·------~-----27 A1 ~-----· 28 AO 
ia- ■-----· 

29 06 ------· ------------·------NC - CE5 

------------·-------
,------• -----~ ~------------c 
•--~c ..... ------· --~~----.£9..s ..... 

30 06 NC CE2 06 NC CE3 CE6 DQ11 

31 vss 
ClltCDCD-CDCIIIJCI CIIIICDCDca, .. aa ----CDCDCI .. CDCDCDCDca, iDCDGIICDCD-- --CDCIIJGIICIDC ------------· 32 D7 NC DQ3' DQ1' NC DQ7 -------c -------------- -----.. -------------« ------------· 33 07 DQ3 DO1 NC DQ3 DQ1 NC DQ10 ------c ------------- ------ ·------ ------, cacaCDC1D..,CD ~-----c 

34 CE ------· CE2 CE4 CE7 CE3 CE4 CE7 CE1 ----------Cl!'»-• ------------~--------------------
3
3651----Nc.,._,,..._-:,.-:..=:.=:.=:.=:.=:.~i:.=:.=:.=:.=:.=:.=:.=:.=:.-:.=:.=:.=:.=c __ E_s-:,~-';.'1"""' ..... c_E_4_"""' ________ N:C:::~;::::C:E:8:::.;::::c_E2 _____ ;-;f 

RE RE1 

------·►------------- ------ ·------ ------ ·-----------~· 37 NC --==-=====!-=-=--=1==-=--► D RE2 ------· ------------- ------ ~------ ------ -------~-----· 38 DS NC ------· -------------- ------ ------------- ---------~9.s __ _ 
39 QB NC ------· ------PD"-----·------~------------· 40 VDD 

--------.E>E.9--~ 

* PIN 5 RESERVED FOR OPTIONAL REFRESH (F) WHEN NOT NEEDED FOR A10 

@ N X 18 MODULE CAN BE USED AS A 2N X 9 BY CONNECTING ADJACENT D, Q, & DQ PINS TOGETHER 

CONFIGURATION GIVES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE 
GIVING LENGTH AND NUMBER OF SIDED POPULATED, VERSION IS THE LOGIC ORGANIZATION OF THE 
MODULE WHERE "N' IS THE CAPACITY OF THE MEMORY DEVICE USED. 

THOSE PIN NAMES LABELED= (PRIME) ARE CONNECTED TO THE BACK SIDE OF THE MODULE ON 
THE DOUBLE SIDED CONFIGURATIONS. 

FIGURE 4.3-2 

40 PIN ORAM MODULE FAMILY 
Release1-7 
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vss 1 □ □ 2 PD3 

PD1 3 □ □ 4 PD2 - --w 5 □ □ 6 VCC 

*AE3,NC 7 □ □ 8 *RE2,N -vss 9 □ □ 10 AO --
NC 11 □ □ 12 NC 

A1 13 □ □ 14 vcc 
A2 15 □ □ 16 A3 - -vss 17 □ □ 18 A4 

DOS, NC 19 □ □ 20 0017, N 

000 21 □ □ 22 vcc 
001 23 □ □ 24 009 

vss 25 □ □ 26 0010 

002 27 □ □ 28 0011 

003 29 □ □ 30 vcc 
004 31 □ □ 32 0012 

vss 33 □ □ 34 0013 

005 35 □ □ 36 0014 -
006 37 □ □ 38 VCC -
007 39 □ □ 40 0015 

vss 41 □ □ 42 0016 --CEO 43 □ □ 44 AS --
A6 45 □ □ 46 vcc -
A7 47 □ □ 48 AB --vss 49 □ □ 50 *A9, NC - ---RE0 51 □ □ 52 *RE1, N 

*A10, NC 53 □ □ 54 NC 

CE1 55 □ □ 56 vcc 
PD5 57 □ □ 58 PD4 --vss 59 □ □ 60 NC 

TOP VIEW 

SPEED (tRAC) 

80 NS 

70NS 

60 NS 

50 NS 

JEDEC Standard No. 21-C 
Page 4.3-5 

PD4 PD5 

58 57 

vss vss 
vss NC 

NC vss 
NC NC 

PD SPEED TABLE 

PD PD2 PD3 

CONFIGURATIOl'I 3 4 2 

512K X 16/18 2 RE vss NC vss 
1M X 16/184 RE vss NC NC 

2M X 16/18 2 RE NC vss VSS 

4MX16/184 RE NC vss NC 

1 M X 16/18 1 RE vss vss vss 
4M X 16/18 1 RE NC NC vss 
8M X 16/18 2 RE vss VSS NC 

NO CARD NC NC NC 

PD CONFIGURATION TABLE 

PIN NUMBER 

CONFIGURATIOl'I 50 53 52 8 7 

,12K X 16/18 2 RE NC NC RE1 NC NC 

1MX16/184RE NC NC RE1 RE2 RE3 

2MX16/182 RE A9 NC RE1 NC NC 

4M X 16/18 4 RE A9 NC RE1 RE2 RE3 

1M X 16/181 RE A9 NC NC NC NC 

4M X 16/181 RE A9 A10 NC NC NC 

8M X 16/18 2 RE A9 A10 RE1 NC NC 

CONFIGURATION PIN ASSIGNMENT TABLE 

Pins 19 & 20 (008 & DO 17) are NC for X16 Versions 

* SEE TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS 
AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION 

FIGURE 4.3-3A 

60 PIN x16 or 18 DRAM CARD FAMILY PIN CONNECTIONS 

Release 2-7 
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BLOCK DIAGRAM - 512K W 2 RE 

w 
REO 

CEO 

CE1 

RE1 

AO-A 

w 

BLOCK DIAGRAM - 1 MW 4 RE 

256KX 9 

REO -----fllt-t--L---l'-1..-.....11...,.-,,,.,-, 
cro 
CE1 

RE1 

256KX 9 

BLOCK DIAGRAM -1 MW 1 RE 

w 1MX9 

REO _.;;... ____ --L-,--..,,.J----,L.,.....,....I 

CEO 

CE1 
DQO- DQS DQ9- 017 

BLOCK DIAGRAM - 4 MW 1 RE 

AO-A10--t;:llmEEl!ii!i!lf 
w 

REO 

CEO 

CE1 

w 
REO 

CEO 

CE1 

RE1 

BLOCK DIAGRAM - 2 MW 2 RE 

1MX9 

DQ9- 017 

--------------------------------------------
BLOCK DIAGRAM - 4 MW 4 RE 

AO-AB--Diiii!iEiilli~ 
w 
~ 
CEO 

CE1 

RE1 

DQO - QB DQ9- DQ17 

A0-A1 

w 
REO 

CEO 

CE1 

RE1 

FIGURE 4.3-38 

BLOCK DIAGRAM - 8 MW 2 RE 

4MX9 

,..__ __ -'4M X 9..__-'4M X 9 

DQ0- DQS DQ9- 017 

60 PIN x16 or 18 DRAM CARD FAMILY BLOCK DIAGRAMS 

Release2-7 
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vss 35 -
CD1 36 

D011 37 -
D012 38 

D013 39 

D014 40 -
D015 41 

E2 42 

F 43 -
RFU 44 

RFU 45 -
A17 46 

A18 47 -- -
A19 48 

A2.0 49 --
A2.1 50 

vcc 51: 

VPP2 52 

A2.2 53 --
A2.3 54 

A2.4 55 

A2.5 56 

RFU 57 

RFU 58 

RFU 59 

RFU 60 
-==-
RG 61 

B02 62 --
B01 63 -
DOB 64 

D09 65 

D010 66 

CO2 67 -
VSS 68 

Release 3-7 

□ □ 1 

□ □ 2 -
□ □ 3 

□ □ 4 

□ □ 5 -
□ □ 6 

□ □ 7 -
□ □ 8 

□ □ 9 

□ □ 10 -
□ □ 11 

□ □ 12 -
□ □ 13 

□ □ 14 

□ □ 15 

□ □ 16 

□ □ 17 -
□ □ 18 

□ □ 19 

□ □ 20 

□ □ 21 

□ □ 22 

□ □ 23 

□ □ 24 

□ □ 25 

□ □ 26 

□ □ 27 

□ □ 28 

□ □ 29 

□ □ 30 

□ □ 31 

□ □ 32 -
□ □ 33 

□ □ 34 

TOP VIEW 

VSS 

DQ3 

DQ4 

DQ5 

DQ6 

DQ7 -
E1 

A10 

G 

A11 

A9 

AS 

A13 

A14 

W,!._ 
BY 

vcc 
VPP1 

A16 

A15 

A12 

A7 --
A6 

A5 --
A4 

A3 --
A2 

A1 

AO --
DQO 

DQ1 

DQ2 

WP --vss 

JEDEC Standard No. 21-C 
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* NOTE: This Standard is applicable to SRAM, EPROM, 
OTPROM, EEPROM, and FLASH Memory. It is 
not applicable to DRAM. 

FIGURE 4.3-4A 
68 PIN MULTIPLE TECHNOLOGY CARD FAMILY 
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Main Memory Read Function for all types of Memory Card except DRAM 

MODE RG E2 E1 AO G w VPP2 VPP1 DQ15-DQ8 
Standby Mode X H H X X X vcc vcc Hiqh-Z 
Byte Access (8 bits) H H L L L H vcc vcc High-Z 

H H L H L H vcc vcc Hioh-Z 
Word Access (16 bits) H L L X L H vcc vcc Odd-Bvte 
Odd-Bvte Onlv Access H L H X L H vcc VCC Odd-Bvte 

Main Memory Write Function for SRAM and EEPROM 

MODE RG E2 E1 AO G w VPP2 VPP1 DQ15-DQ8 
Standby Mode X H H X X X vcc vcc XXX 
Byte Access (8 bits) H H L L H L vcc vcc XXX 

H H L H H L vcc vcc XXX 
Word Access (16 bits) H L L X H L vcc vcc Odd-Bvte 
Odd-Bvte Only Access H L H X H L vcc vcc Odd-Bvte 

Main Memory Write Function for OTPROM, EPROM, and FLASH Memory 

MODE AG E2 E1 AO G w VPP2 VPP1 DQ15-DQ8 
Standby Mode X H H X X X VCC VPP VCC,VPP XXX 
Byte Access (8 bits) H H L L H L vcc VPP XXX 

H H L H H L VPP vcc XXX 
Word Access (16 bits) H L L X H L VPP VPP Odd-Bvte 
Odd-Bvte Only Access H L H X H L VPP vcc Odd-Bvte 

Attribute Memory Read Function 

MODE RG E2 E1 AO G w VPP2 VPP1 DQ15-DQ8 
Standby Mode X H H X X X vcc vcc Hioh-Z 
Byte Access (8 bits) L H L L L H vcc vcc High-Z 

L H L H L H vcc vcc Hiqh-Z 
Word Access (16 bits) L L L X L H vcc vcc Not Valid 
Odd-Bvte Only Access L L H X L H vcc vcc Not Valid 

Attribute Memory Write Function for SAAM and EEPROM 

MODE RG E2 E1 AO G w VPP2 VPP1 DQ15-DQ8 
Standby Mode X H H X X X vcc vcc XXX 
Byte Access (8 bits) L H L L H L VCC vcc XXX 

L H L H H L vcc vcc XXX 
Word Access (16 bits) L L L X H L vcc vcc XXX 
Odd-Bvte Onlv Access L L H X H L vcc vcc XXX 

Attribute Memory Write Function for OTP ROM, EPROM, and FLASH Memory 

MODE RG E2 E1 AO G w VPP2 VPP1 XXX 
Standby Mode X H H X X X 'CC VPF 'CC VPF XXX 
Byte Access (8 bits) L H L L H L vcc VPP XXX 

L H L H H L vcc vcc XXX 
Word Access (16 bits) L L L X H L VPP VPP XXX 
Odd-Bvte Onlv Access L L H X H L VPP vcc XXX 

DQ7-DQO 
Hioh-Z 

Even-Byte 

Odd-Bvte 

EYen-Bvte 

Hioh-Z 

DO7-DQO 
XXX 

Even-Byte 

Odd-Bvte 
Even-Bvte 

Hioh-Z 

DO7-DQ0 

XXX 
Even-Byte 

Odd-Bvte 

Even-Bvte 

XXX 

DO7-DQ0 

Hioh-Z 
Even-Byte 
Not Valid 

Even-Bvte 

Hioh-Z 

DQ7-DQO 

XXX 
Even-Byte 

XXX 
Even-Bvte 

XXX 

DQ7-DQ0 

XXX 
Even-Byte 

XXX 
Even-Bvte 

XXX 
NOTE: For those pins in the above tables where "VCC, VPP" is specified, either supply may be used for 
programming at the option of the manufacturer. However those cards which use VCC must be able to with
stand VPP without damage. 

FIGURE 4.3-48 
68 PIN MULTIPLE TECHNOLOGY CARD FAMILY FUNCTION TABLES 

Release 3-7 
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4.4 Four Byte Modules & Cards 

4.4~ 1 - 64 & 72 PIN ZIP/SIMM SRAM MODULE 

4.4.2-72 PIN SIMM DRAM MODULE FAMILY 

- 72 PIN SIMM DRAM ECC MODULE FAMILY 

4.4.3- 88 PIN DRAM CARD FAMILY 

4.4.4-72 PIN DRAM SO-DIMM FAMILY 

4.4.5 - 88 PIN DRAM SO-DIMM FAMILY 

4.4.6 - 112 PIN MPDRAM DIMM FAMILY 

4.4.7- 80 PIN EEPROM SIMM FAMILY 

4.4.8 - 100 PIN DRAM, SD RAM & ROM DIMM FAMILY 

Release 7 

JEDEC Standard No. 21-C 
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4.4.1 - 64 & 72 PIN ZIP/SIMM SRAM MODULE 

JEDEC Standard No. 21-C 
Page 4.4.1-1 

CAPACITY-16K, 32K, 64K, 128K, 256K, 512K, 1M, 2M, or4M WORDS OF 32 BITS 
CONFIGURATION-FOUR BANK MODULE 

-SELECTABLE BY BYTE GROUPS 
LOGIC FEATURE-The 72 pin modules are supersets of the 64 pin family with added capacity. 
PACKAGE--64 and 72 PIN SIP MODULEWITH ZIP TERMINAL CONFIGURATION 
PIN ASSIGNMENTS-Fig. 4.4.1-1 

Release 6 

XILINX EXHIBIT 1006 
Page 544



JEDEC Standard No. 21-C 
Page 4.4.1-2 

NC 2 

PD4 4 

PD1 6 

DQa 8 

A 

A 

A 

64PJN 
ZIP/SIMM 

64PIN 
ZIP/SIMM 

72PIN 
ZIP/SIMM 

A 

A 

A 

NC 

3 PD3 

5 vss 
7 PD2 -
9 DQb 

11 DQb 

13 DQb 

15 DQb 

17 A 

19 A 

21 A 

23 DQb 

41 G -
43 DQd 

45 DQd 

47 DQd 

49 DQd 

51 A 

53 A 

55 A 

57 VDD 

59 A 

61 DQd 

63 DQd 

65 DQd 

67 DQd 

69 A,NC 

71 A,NC 

NOTES for 72-pin ZIP/SIMM module pinout: 
1.E1enablesDQapins8, 10, 12, 14,and24,26,28,30;E2enables 
DQbpins9, 11, 13, 15,and23,25,27, 29;E3enablesDQcpins44, 
46, 48, 50, and 60, 62, 64, 66; E4 enables DQd pins 43, 45, 47, 49, 
and 61, 63, 65, 67. 
2. W enables writing into all enabled devices. 
3. G" enables outputs from any and all enabled devices. 
4. T~is footprint is a superset of the 64--pin JED EC standard. Any 
64 pm JED EC standard module may be used in the 72-pin footprint. 
PD3 and PD4 become NC (OPEN) in this case. 
5. Two pins (1 & 2) are available for future definition. 

PRESENCE DETECT TRUTH TABLE 

MODCONFIG PD4 PD3 PD2 PD1 
72PMOD PIN PIN PIN PIN 

68 67 66 11 
# 16KX32 0 0 0 s 

32KX32 s s 0 0 
# 64KX32 0 0 s 0 
128KX32 s 0 0 0 

# 256KX 32 0 0 s s 
512KX32 0 s 0 0 

1MX32 0 s 0 s 
2MX32 0 s s 0 
4MX32 0 s s s 

O=Ul-'1:.Nlil =\CUI lNU1.,;v1,., i::l..iflU J) 
S = CONNECTED TO VSS 

# Indicates configurations duplicated in 64P package. Use PD1 & PD2 only. 

PRESENCE DETECT NOTES 
1. Compatibility has been maintained with existing 64-pin standard 
2. PD signature has been added for 32K X 32 & 128K X 32 
configurations that were not implemented in the 64--pin standard. 
3. Six PD signatures are left undefined for future definition. 

ADDRESS PIN ASSIGNMENTS 
CONFIGURATION ADDRESS PIN NUMBER 

72P MODULES 33 34 40 39 69 70 71 72 

16KX32 NC NC NC NC NC NC NC NC 

32KX32 A NC NC NC NC NC NC NC 

64KX32 A A NC NC NC NC NC NC 

128KX32 A A A NC NC NC NC NC 

256KX32 A A A A NC NC NC NC 

512KX32 A A A A A NC NC NC 

1MX32 A A A A A A NC NC 

2MX32 A A A A A A A NC 

4MX32 A A A A A A A A 
64PMODULES 29 30 35 36 

16KX32 NC NC NC NC 

64KX32 A A NC NC 

256KX32 A A A A 

FIGURE 4.4.1-1 
16K TO 4M BY 32 SRAM ZIP/SIMM MODULE 
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NOTE: The 72 pin module standards that follow describe two separate devices. Both have a 4 byte 
data interface. One is intended to be used with or without parity bits while the other contains error 
correction bits ECG). The one with ECG is similar to the parity module but is not completely pin 
compatible 

4.4.2 - 72 PIN SIMM DRAM MODULE FAMILY 

CAPACITY-256K TO 512M WORDS OF 32 or 36 BITS 
CONFIGURATION-SINGLE OR DOUBLE SIDED MODULES 

-USING 1 M, 4M, 16M. 64M, or 256M MEMORY DEVICES 
LOGIC FEATURES, These modules contain a "presence detect'' feature which conists of output 

pins which supply an encoded value which defines the storage capacity and speed of the module. 
PACKAGE-72 PIN SIMM MODULE 
PIN ASSIGNMENTS-Fig. 4.4.2-2A 
BLOCK DIAGRAMS-Fig. 4.4.2-2 A=K. A series of block diagrams for recommended configura

tions is summarized in Fig 4.4.2-1 and detailed in Figs. 4.4.2-2 B=K 
POWER & INTERFACE VOLTAGE LEVELS: A pinout is provided for 5.0 V and for 3.3 V power and 

interface levels as defined by a voltage key in the socket. 
-72 PIN SIMM DRAM ECC MODULE FAMILY 

CAPACITY-256K TO 512M WORDS OF 36 or 39 BITS 
CONFIGURATION-SINGLE OR DOUBLE SIDED MODULES 

-USING 1 M, 4M, 16M. 64M, or 256M MEMORY DEVICES 
LOGIC FEATURES, These modules are optimized for ECG applications. They are similar to but not 

the same as the modules described in Fig. 4-6. The Standard defines a "presence detect" fea
ture which consists of output pins which supply an encoded value which defines the storage ca
pacity and speed of the module. The PD code identifies the presence of an ECG module as well 
as the speed and organization of the module. The Standard also defines the logic organization of 
the modules in Figs. 4.4.2-38 & 4.4.2-3C. 

PACKAGE-72 PIN SIMM MODULE 
PIN ASSIGNMENTS-Fig. 4.4.2-3A 
BLOCK DIAGRAMS-Figs. 4.4.2-3 B & C. A series of block diagrams for recommended configura

tions is summarized in Fig 4.4.2-1 and detailed in Figs. 4.4.2-3 B & C 
POWER & INTERFACE VOLTAGE LEVELS: Apinout is provided for 5.0 V and for 3.3 V power and 

interface levels as defined by a voltage key in the socket. 
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72 Pin SIMM Block Diagrams 
The block diagrams given in the 12 pages, Figs 4.4.2-2 8 ~Kand Figs 4.4.2-3 8 & C), 
are applicable to the 72 Pin SIMM pinouts shown in Figures 4.4.2-2 A and 4.4.2-3 A. 
These block diagrams are provided for guidance only. Other implementations with dif
ferent block configurations are also acceptable. 
The following table shows the applicability of the block configurations given to the 5 V and 
3.3 V Non-ECG and ECG modules. 

Configuration # Banks Applies to: Applies to: 
5 V SIMM 3.3 V SIMM 

Parity, Non-Parity 
X32/36 W/X4, X1 (X36) 1 or 2 X X 

X32/36 W/X16, X18 1 or 2 X X 
X36 W/X4, X4/4CE 1 or 2 X X 
X36 W/X4, X2/2CE 1 or 2 X X 

X36 W/X1 6, X4/4CE 1 or 2 X X 
X36 W/X16, X2/2CE 1 or 2 X X 

X32 W/X8 1 or 2 X 
X36 WIXB, X2/2CE 1 or 2 X 

X32 W/X32 1 or 2 X 
X36 W/X32, X2/2CE 1 or 2 X 

ECC 
X36/40 W/X4 1 or 2 X X (X36 only) 

Note: To reduce the number of diagrams, only 2 bank versions 
are shown. In addition, in cases where one SIMM 1/0 width can 
be described as a depopulation of another SIMM (i.e. X36~X32), 
the depopulated devices are shown by a "dashed" outline. 

RE AND G WIRING FOR BYTE WRITE SIMMS. 
SIGNAL NAME 5VSIMMs 3.3 V SIMMs 

(j Tied to GND Wired to Pin 46 
REO Connected as shown. REO, RE2 nets connected to-

Tied to pin 44 (REO) gether and tied to pin 44 (REO) 
RET Connected as shown. RET, RES nets connected to-

Tied to pin 45 (RE1) gether and tied to pin 45 (RE1) 
RE2 Connected as shown. REO, RE2 nets connected to-

Tied to pin 34 (RE2) gether and tied to pin 44 (REO) 
RE3 Connected as shown. RE1, RE3 nets connected to-

Tied to pin 33 (RE3) gether and tied to pin 45 (RE1) 

FIGURE 4.4.2-1 
72 PIN DRAM SIMM APPLICABILITY TABLE 
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5V 3.3V 5V 3.3 V 
Byte Byte Byte Byte 

Write Write Write Write 

PIN# PIN NAME PIN NAME IPIN# PIN NAME PIN NAME 
1 vss vss 37 PDQ17,NC PDQ17,NC 

2 DQO DQO 38 POQ35,,NC POQ35,,NC 

3 DQ18 DQ18 39 vss vss 
4 001 DQ1 40 m m 
5 DQ19 DQ19 41 CE2 CE2 
6 DQ2 DQ2 42 CE3 CE3 
7 0020 DQ20 43 CE1 ffi 
8 DQ3 DQ3 44 REO REO 
9 DQ21 DQ21 45 NC.RE'i NC.RE'i 

10 VDD VDD 46 NC Ci 
11 NU PDS 47 w w 
12 AO AO 48 PD(ECCl PD(ECC) 
13 A1 A1 49 D09 DQ9 

14 A2 A2 50 DQ27 D027 
15 A3 A3 51 DQ10 DQ10 

16 A4 A4 52 DQ28 DQ28 
17 AS A5 53 DQ11 DQ11 
18 AG AG 54 DQ29 DQ29 

19 NC,A10 NC,A10 55 DQ12 DQ12 
20 DQ4 DQ4 56 DQ30 DQ30 
21 DQ22 DQ22 57 DQ13 DQ13 

22 DQS DQS 58 DQ31 DQ31 
23 D023 DQ23 59 VDD VDD 
24 DQG DQG 60 DQ32 DQ32 
25 DQ24 DQ24 61 DQ14 DQ14 

26 DQ7 DQ7 62 DQ33 DQ33 
27 D025 DQ25 63 DQ15 DQ15 
28 A7 A7 64 0034 DQ34 
29 NC,A11 NC, A11 65 DQ16 DQ16 
30 VDD VDD 66 NC 1:1'.m 
31 AS AS 67 PD1 PD1 
32 NC A9 NC.AS 68 PD2 PD2 
33 NC, RE3 NC.A12 69 PD3 PD3 
34 RE2 NC.A13 70 PD4 PD4 
35 PDQ26, NC PDQ26,NC 71 NC PDlREFl 
36 PDQS,NC PDQB, NC 72 vss vss 

See Figure 4-18 for applicable block diagrams 

~ 5.0 v 72 "'' DRAM SIMM VOLTAGE KEY I 
1111mBBm11gm11mm " anmnnmgpmmammn 

36 37 

JEDEC Standard No. 21-C 
Page 4.4.2-3 

PRESENCE DETECT TRUTH TABLE 

CONFIGURATION tRAC IE"C PD 1 PD: PD< PD4 

1 MB (256K X 36) 100nS 0 s 0 s s 
64MB (16M X 32/36) sons 0 s 0 0 s 

70nS 0 s 0 s 0 
60 nS 0 s 0 0 0 

2MB (S12K X 36) 100nS 0 0 s s s 
128MB (32M X 32/36) 80 nS 0 0 s 0 s 

70nS 0 0 s s 0 
60nS 0 0 s 0 0 

4MB (1M X36) 100 nS 0 s s s s 
256MB (64M X 32/36) 80 nS 0 s s 0 s 

70nS 0 s s s 0 
60nS 0 s s 0 0 

8MB(2MX36) 100nS 0 0 0 s s 
0.5GB (128M X 32/36) sons 0 0 0 0 s 

70nS 0 0 0 s 0 
60 nS 0 0 0 0 0 

16MB (4M X 36) sons 0 s 0 s s 
1 GB (256M X 32/36) sons 0 s 0 0 s 

70nS 0 s 0 s 0 
60nS 0 s 0 0 0 

32MB (8M X 36) sons 0 0 s s s 
2GB (S12M X 36) sons 0 0 s 0 s 

70 nS 0 0 s s 0 
60nS 0 0 s 0 0 

ID= ND GUNNEGTIDr ·ti= CONNECTED TO VSS 
E00 Pin: VSS for EDO, NC for Fast Page. 

Note: The ECC" Function (Pin 48) is not a defined function 
for the devices in this standard, however, it is used in a 
companion Standard for 72 pin ECC modules shown in Fig. 
4-1 O. The presence of a VSS connection on this pin signi-
fies that an ECC module has been inserted. 

... 

CONFIGURATION PIN ASSIGNMENT TABLE 

MODULE SIZE, 36 BIT WORDS 

PIN# 256K 5121 1M 2M 4M SM 16M 32M 64M 128PI 256i 512PI 

19 NC NC NC NC A10 A10 A1D A10 A1D A10 A10 A10 

*29 NC NC NC NC A11 A11 A11 A11 A11 A11 A11 A11 

32 NC NC A9 A9 A9 A9 A9 A9 A9 A9 A9 A9 

*33 NC RE3 NC RE3 NC RE3 A12 A12 A12 A12 A12 A12 

*34 NC RE: NC RE2 NC RE2 NC NC A13 A13 A13 A13 

45 NC RE1 NC RE1 NC RE1 NC RE1 NC RE1 NC RE1 

* A 11,A12, or A 13 on Pins 29, 33, or34are used on modules contain-
in devices_ that r~quire_ asym~tric ROW/ COLUf\:1N addresses. 
NBTE This family of p1nouts 1s approved for use in SIMM modules 
which are nominally 4.25" long and with a height which varies 
depencing on the configuration and the memory devices used. See 
JEDEC Publication 95. 

-

~ :i.:, V 72 PW> ORAM SIMM VOLTAGE KEY I 
mmmm1m1111mll'I 11mpmma11111mpm1 

30 37 

FIGURE 4.4.2-2 A 
256K TO 256M BY 36, 72 PIN DRAM MODULE PiNOUT 
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W2 
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FIGURE 4.4.2-2 B 
X32i36 DRAM SIMM, 2 Banks with X4 & X1 DRAMs 
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I 

DOB, D017, D026, & D035 ARE NOT USED 
ON THE X32 MODULE USING X16 DRAM 

FIGURE 4.4.2-2 C 
X32/36 DRAM SIMM, 2 Banks with X16/18 DRAMs 
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FIGURE 4.4.2-2 D 

X36 DRAM SIMM, 2 Banks with X4 & X4 W/4 "CE DRAMs 
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FIGURE 4.4.2-2 E 
X36 DRAM SIMM, 2 Banks with X4 & X2 W/2 CE DRAMs 
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FIGURE 4.4.2-2 F 
X36 DRAM SIMM, 2 Banks with Xi 6 & X4 W/4 CE" DRAMs 
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FIGURE 4.4.2-2 G 
X36 DRAM SIMM, 2 bank with X16 & X2 W/2 CE DRAMs 
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DQ34 

RE2 
RES 

-
-
-
----
= ---

----

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQS 
DQ6 
DQ7 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DOS 
DQ6 
DQ7 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQS 
DQ6 
DQ7 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQS 
DQ6 
DQ7 

-
- T 
T I I 

- DQO - DQ1 -DQ2 -DQ3 - DQ4 DO - DQS D4 
- DQ6 - DQ7 

- I 

"'"" DQO 
- DQ1 - DQ2 - DQ3 

- DQ4 D1 D5 - DQS - DQ6 - DQ7 

- . 
T . 

- DQO - DQ1 - DQ2 - DQ3 - DQ4 D2 D6 - DQS -DQ6 - DQ7 

- I 

- DQO - DQ1 - DQ2 - DQ3 

- DQ4 D3 D7 - DQS - DQ6 - DQ7 

I I 
AO•III ----1[:?(> 11: AO: DO to D3, DS to D11 
BOG · >-----•► BO: D4 to D7, D12 to D15 

A1-i-An• [> 11: A1-i-An: DO to D15 
VDDED ::c 11: DO to D15 
VSSIII ::c e,, DO to D15 

FIGURE 4.4.2-2 H 
X32 DRAM SIMM, 2 Banks with XS DRAMs 
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RED 
RE1 
CEO 

VJ 
G 

AO-An 

DQ0 DQ0 
DQ1 DQ1 
DQ2 DQ2 
DQ3 DQ3 
DQ4 DO4 DO D6 DQ5 DQ5 
DO6 DQ6 
DQ7 DO7 

DQ8 "CED 
D4 D10cr'f DO17 

CE1 

DQ9 DQ0 DQ0 
DQ10 DQ1 DQ1 
DQ11 DQ2 DQ2 
DQ12 DQ3 DO3 
DO13 DQ4 D1 DO4 D? 
DO14 DO5 DQS 
DQ15 DQ6 DQ6 
DQ16 DO7 DQ7 

CE2 

DQ18 DQ0 
DQ19 DO1 
DQ20 DO2 
DQ21 DQ3 
DO22 DQ4 D2 DB DQ23 DQ5 
DO24 DQ6 
DQ25 DQ7 

DO26 D5 D11 "CED 
DQ35 cr, 
CE3 

DQ27 DQ0 DQ0 
DO28 DO1 DQ1 
DO29 DO2 DQ2 
DO30 DO3 DQ3 
DO31 DO4 D3 DQ4 D9 DQ32 DQ5 DQ5 
DQ33 DQ6 DO6 
DO34 DQ7 DQ7 

RE2 
RE3 

FIGURE 4.4.2-21 
X36 DRAM SIMM, 2 Banks with XS & X2 W/2 CE DRAMs 
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FiEo --------, 
~ -------+-------w 
G" 

AO-An 

CEO ---1 
D00 ---i 
D01 ---1 
D02 ---1 
D03 ---1 
D04 ---1 
DOS ---1 
D06 ---1 
D07 ---1 

CE1 ---i"CE'f 
D09 DOB 
D010 D09 
D011 D010 
D012 D011 
D013 D012 
D014 D013 
D015 D014 
D016 D015 

CE2 ----! 'CEz" 
D018 D016 
D019 D017 
D020 D018 
D021 D019 
D022 D020 
D023 D021 
DQ24 DQ22 
DQ25 DQ23 

CE3 CE3 
DQ27---' D024 
DQ28 DQ25 
DQ29 DQ26 
DQ30 D027 
DQ31 DQ28 
D032 D029 
DQ33 D030 
DQ34 D031 

"CE2 
DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 

CE3 
DQ24 
DQ25 
DQ26 
DQ27 
DQ28 
DQ29 
DQ30 
DQ31 

D1 

ABoo·~------it:?t>~---- AO: DO & D1. D4 & D5 ,.,. • ~ DD BO: D2 & D3, D6 & D7 
A1-+Anlll [>::.----..,.111 A1-+An: DO to D7 

VDDIII 11= DO to D7 

* . VSGIII - 111 DO to D7 

FIGURE 4.4.2-2 J 
X32 DRAM SIMM, 2 bank with X32 DRAMs 
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'REIT 
RE1 
w 
"G 

AO-An 

CEO 
DOD 
D01 
D02 
D03 
D04 
DOS 
D06 
D07 

CE1 
D09 
D010 
D011 
D012 
D013 
D014 
D015 
D016 

ffi 
D018 
D019 
DQ20 
D021 
DQ22 
DQ23 
DQ24 
DQ25 

CE3 
D027 
DQ28 
DQ29 
DQ30 
DQ31 
D032 
D033 
D034 

D026 
Doss---1 

m- m-
DOB DOB 
D09 D09 
D010 D010 
D011 D011 
D012 D012 
D013 D013 
D014 D014 
D015 D015 

DO D3 

'CE2 "C"E2 
D016 D016 
D017 D017 
D018 DQ18 
D019 D019 
D020 D020 
D021 D021 
D022 DQ22 
DQ23 DQ23 

"CE3 
D024 
D025 
D026 
DQ27 
D028 
D029 
D030 
D031 

FIGURE 4.4.2-2 K 
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X36 DRAM SIMM, 2 bank with X32 & X2 W/2 CE DRAMs 
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PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

5V 3.3V 5V 3.3V 
ECC ECC ECC ECC 

# PINNAME PIN NAME PIN# PIN NAM E PIN NAME 

vss VSS 37 DQ19 DQ19 

DQ0 DQ0 38 DQ20 DQ20 

DQ1 DQ1 39 vss vss 
DO2 DQ2 40 CEO CEO 
DO3 DQ3 41 NC,A10 A10 

DO4 DQ4 42 NC,A11 A11 

DO5 DO5 43 NC, CE1 CE1 

DO6 DQ6 44 RE0 RE0 

DO7 DQ7 45 NC, RE1 RE'i 
VDD VDD 46 DQ21 DO21 

PD5 PD5 47 w w 
AO AO 48 E'cc °Ecc 
A1 A1 49 DQ22 DO22 

A2 A2 50 DQ23 DQ23 

A3 A3 51 DQ24 DO24 

A4 A4 52 DQ25 DO25 

AS AS 53 DQ26 DO26 

AG AG 54 DQ27 DQ27 

G G 55 DQ28 DO28 

DQS DQS 56 DQ29 DQ29 

DQ9 DQ9 57 DO30 DO30 

DO10 DQ10 58 DQ31 DO31 

DQ11 DQ11 59 VDD VDD 

DQ12 DQ12 60 DQ32 DQ32 

DO13 DQ13 61 DO33 DO33 

DQ14 DO14 62 DO34 DQ34 

DQ15 DO15 63 DQ35 DQ35 

A7 A7 64 D036,NC NC 

DQ16 DO16 65 D037,NC NC 

VDD VDD 66 D038,NC EDO 

AS AS 67 PD1 PD1 

A9 A9 68 PD2 PD2 

NC NC,A12 69 PD3 PD3 

NC NC A13 70 PD4 PD4 

DQ17 DQ17 71 D039,NC PDCREF 

DQ18 DQ18 72 vss vss 

PRESENCE DETECT TRUTH TABLE 

TYPE tRAC I~ PD1 PD2 PD3 PD4 #PD5 

2S6K X 36 or 40 100nS s s 0 s s 0 
16MX 36/39 sons s s 0 0 s 0 

70nS s s 0 s 0 0 
60nS s s 0 0 0 0 

S12KX 36 or40 100nS s 0 s s s 0 
32MX 36/39 sons s 0 s 0 s 0 

70nS s 0 s s 0 0 
60nS s 0 s 0 0 0 

1M X 36 or40 100nS s s s s s 0 
64MX36/39 sons s s s 0 s 0 

70nS s s s s 0 0 
~nn~ ~ ~ ~ 0 0 0 

2MX36 or40 100nS s 0 0 s s 0 
12SMX36/39 sons s 0 0 0 s 0 

7nn~ ~ ('\ ('\ ~ 0 0 

60nS s 0 0 0 0 0 
4MX 36 or40 sons s s 0 0 s s 
256MX36/39 70nS s s 0 s 0 s 

60nS s s 0 0 0 s 
sons s s 0 s s s 

SMX36 or40 sons s 0 s 0 s s 
S12M X36/39 70nS s 0 s s 0 s 

60nS s 0 s 0 0 s 
sons s 0 s s s s 

0 = NC CONNECTION) S = CONNECTED TO VSS 
ErilJ Pin: VSS FOR EDO, NC for Fast Page. 
EC' Pin: VSS for ECC Module, OPEN for NON ECC Module 
# The connection of PDS to VSS must be made through a 2 .• 6 KQ resistor 

CONRGURATION PIN ASSIGNMENT TABLE 

MODULE SIZE, 36 or 39/40 BITS 

PIN# 256K 5121 1M 2M 4M BM 16M 32M 64M 1281 ~si 

19 NC NC NC NC A10 A10 A10 A10 A10 A10 A10 

•29 NC NC NC NC A11 A11 A11 A11 A11 A11 A11 

32 NC NC A9 A9 A9 A9 A9 A9 A9 A9 A9 

•33 NC Rel NC RE3 NC RE3 A12 A12 A12 A12 A12 

•34 NC RB NC RE2 NC RE2 NC NC A13 A13 A13 

45 NC RE1 NC RE1 NC RE1 NC RE1 NC RE1 NC 

*A 11,A12, or A13on Pins 29, 33, or34are used on modules 
containing devices that require asymetric ROW/COLUMN 
addresses. 
NOTE-This family of pinouts is approved for use in SIMM 
modules which are nominally 4.25" long and with a height 
which variesdepencing on the configuration and the memory 
devices used. See JEDEC Publication 95. 

~m 
A10 

A11 

A9 

A12 

A13 

RE1 

~ 5.0 v 72 Fin DRAM SlMM VOLTAGE KEY I ~ ,., V 72 "" DRAM SIMM VOLTAGE KEY I 
~PPPfllPDIRPftDBQDDIIQDBp " BRHIPIIIRRBJIIRJIIPHIJIPBH am1111mmmRQDmr) 1m11mmmnnga11m11 

~ ~ ~ ~ 

FIGURE 4.4.2-3 A 
256K TO BM BY 36 or 40, 72 PIN ECC DRAM MODULE PINOUT 
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AO-An 

DQ0 
DO1 
DO2 
DO3 

DO4 
DO5 
DQ6 
DO7 

DQB 
DQ9 
DQ10 
DQ11 

DO12 
DO13 
DQ14 
DO15 

DQ16 
DQ17 
DQ18 
DQ19 

MO 

M1 

M2 

DQ0 
DQ1 

M3 DQ2 
DO3 

DQ0 
DQ1 
DQ2 M4 
DQ3 

DQ20 
DQ21 
DQ22 
DQ23 

DQ24 
DQ25 
DQ26 
DQ27 

DQ28 
DQ29 
DQ30 
DQ31 

DQ32 
DQ33 
DQ34 
DQ35 

I DQ36 
DQ37 

I DQ38 
DO39 

JEDEC Standard No. 21-C 
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MS 

M6 

M7 

MB 

-------------· 
This device is 
not used in the 

M9 X36modules 

-------------------------------· 
BLOCK DIAGRAM for 256K/1 M/4M X 36 or 40 USING X4 DRAM 

FIGURE 4.4.2-3 B 
36/40 BIT 72 PIN ECC DRAM SIMM, 1 Bank with X4 DRAMs 
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applicable to 3.3V SIMMs 
These devices are not { 

REO 
CEO 
w 
G 

DQO 
DQ1 
DQ2 
DQ3 

DQ4 
DOS 
DQ6 
DQ7 

-
-
-

-
-
-
--

--
---
-

-
-

DOB 
DQ9 
DQ1 
DQ11 

0-
-
-,_ DQ12 

DQ13 
DQ14 
DQ15 

----

-,_ DQ16 
DQ17 
DQ18 
DQ19 

-
-
,_ 

,-DQ20 
DQ21 
0022 
OQ23 

--
·-

-----
OQ24 
DQ25 
0026 
0027 

,_ 
-

0028 
OQ29 
OQ30 
DQ31 

DQ32 
DQ33 
DQ34 
DQ35 

--------

-
-
-
-

RE1 -
CE1 -

- I 
_ T I 
T I I I 

DQO DQO 
DQ1 DQ1 
DQ2 DO DQ2 D10 
DQ3 DQ3 

DQO DQO 
DQ1 D1 DQ1 D11 DQ2 D02 
DQ3 DQ3 

DQO DQO 
DQ1 D2 D01 D12 DQ2 D02 
DQ3 D03 

DQO DQO 
DQ1 D01 
DQ2 D3 D02 D13 
DQ3 DQ3 . 
DQO - DQO 
DQ1 - D01 
DQ2 D4 - D02 D14 
DQ3 DQ3 

DQO DQO 
D01 D5 DQ1 D15 DQ2 DQ2 
DQ3 D03 

. 
DQO - DQO 
DQ1 - D01 D6 D16 DQ2 D02 
DQ3 DQ3 

DQO DQO 
DQ1 D01 D7 017 D02 DQ2 
D03 DQ3 . 
DQO - DQD 
D01 - D01 
DQ2 D8 - DQ2 D18 
DQ3 - D03 ,_ 

. ..-...1-.1...i._1... r , r , 
DQ36v-• ---11 DOD f----1 DOD I 
DQ37• I DQ1 09 1----1 001 01 g I 
DQ38 Ill I D02 f----1 DQ2 I 
DQ39111 I DQ3 f----1 D03 f L ______ J L ______ J 

FIGURE 4.4.2-3 C 
36/40 BIT 72 PIN ECC DRAM SIMM, 2 Banks with X4 DRAMs 
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4.4.3 - 88 PIN DRAM CARD FAMILIES 

JEDEC Standard No. 21-C 
Page 4.4.3-1 

NOTE: There are two versions of this Card, shown in Figure 4.4.3-1 describing X 32 & 36/39 configura
tions, & 4.4.3-2 describing a X 40 configuration. They are similar but not fully compatible. Caution 
should be exercised in using these standards. 

CAPACITY-256K TO 128M WORDS OF 32, 36, 39 OR 40 BITS 
CONFIGURATION-16 Different Configurations Using 1 mb, 4mb, 16mb, 64mb, & 256mb Devices 

And Wrth 2, Or 4 Re Clocks. 
LOGIC FEATURES-The cards may be used with DATA BUS widths of X16/18 or X32/36 or X39- The 

cards contain a "PRESENCE DETECT" feature which conists of output pins which supply an encoded 
value which defines the storage capacity, configuration, and speed of the card. 

PIN ASSIGNMENTS, 32, 36, & 39 bit-Fig. 4.4.3-1 A 
PRESENCE DETECT TABLE 32, 36, & 39 bit-Fig. 4.4.3-1 B 
CONFIGURATION BLOCK DIAGRAMS 32, 36, & 39 bit-Figs. 4.4.3-1 C, 4.4.3-1 D, 4.4.3-1 E, & 

4.4.3-1 F 
PIN ASSIGNMENTS, 40 bit-Fig. 4.4.3-2 A 
PRESENCE DETECT TABLE 40 bit-Fig. 4.4.3-2 B 
CONFIGURATION BLOCK DIAGRAMS 40 bit-Figs. 4.4.3-2 C, 4.4.3-2 D, 4.4.3-2 E, & 4.4.3-2 F 
PACKAGE-BB PIN JEDEC MEMORY CARD 
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D010 

0011 
qgg 
D013 

0014 

D015 

JEDEC Standard No. 21-C 
Page 4.4.3-3 

256K TO 128M BY 36/39 DRAM CARD 
PD7 PD6 

SPEED (tRAC) 75 30 

100 nS vss vss 
vss 1 □ 80 nS VSS NC 

□ □ 45 _v..§.fL 70 nS NC vss 
□ □ 46 _p.Q.1.§_ D018 60 nS NC NC 

50 nS vss vss .J?02_ 4 □ □ 47 _po1L D(llp 

.J?03_ 5 □ □ 48 _p.Q.1.§_ .Q..qgQ 

.J?.Q.4_ 6 □ □ 49 _po1,2_ Dqg,J PD SPEED TABLE 

.J?05_ 7 □ □ 50 _p.9.22.. .Q..022 

.J?06_ 8 □ □ 51 _902.L .Q..~ 

.Y.£~~ 9 □ □ 52 _po2g_ .Q..024 

.J?.Q.7_ 10 □ □ 53 _po2~ Dqg§ 

V.!2Q~3J:'.2 11 □ □ 54 

-~- 12 □ □ 55 PIN NUMBER 

_AO_ 13 □ □ 56 ONFIGURATION 20 21 61 62 64 65 69 

256K X 36, 2 RE NC NC· NC NC NC NC NC 

512K X 36, 4 RE NC NC NC NC NC RE1 RE3 

_A2_ 14 □ □ 57 

.Y.£~~ 15 □ □ 58 

-~- 16 □ □ 59 
17 □ □ 60 1MX36, 2 RE NC NC A9 NC NC NC NC 
18 □ □ 61 2MX36,4RE NC NC A9 NC NC RE1 RE3 

4MX36,2 RE A10 NC A9 A11 NC NC NC 
19 □ □ 62 
20 □ □ 63 

21 □ □ 64 _:A13_ 8MX36,4RE A10 NC A9 A11 NC RE1 RE3 

22 □ □ 65 * RE1 16M X36, 2 RE A10 A12 A9 A11 NC NC NC 
23 □ □ 66 CE2 32MX36, 4 RE A10 A12 A9 A11 NC RE1 RE3 

A10 A12 A9 A11 A13 NC NC 
24 □ □ 67 vss --=---
25 □ □ 68 CE3 

A10 A12 A9 A11 A13 RE1 RE3 ---
26 □ □ 69 *RE3 
27 □ □ 70 =w- ADDRESS AND CLOCK PIN ASSIGNMENTS 
28 □ □ 71 _1:QL 
29 □ □ 72 _POL 
30 □ □ 73 _IJ..§.fL 
31 □ □ 74 _PD§_ Data Access Mode PD9 

-~- 32 □ □ 75 _PDL FAST PAGE NC 
_NC_ 33 □ □ 76 _PD§._ EDO VSS 
.J?08_ 34 □ □ n -~- .Q..038 

V.E££_3~ 35 □ □ 78 _PD:L_ 

* SEE TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS 

AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION 

.J?09_ 36 □ □ 79 NC D035 

.Y.£~~ 37 □ □ 80 _902,i_ Ogg? 
_QQ1Q_ 38 □ □ 81 _p02.§_ D028 

..QQ!L 39 □ □ 82 _p.Q.2.§_ .Q..029 

..Q01L 40 □ □ 83 _pa2L DQ30 

..Q01L 41 □ □ 84 _p.Q.2.§_ D031 

..QQ!L 42 □ □ 85 _p.9.22,. .Q..032 

..Q.01§_ 43 □ □ 86 _p03JL .Q..~ 
vss 44 □ □ 87 ..J)03.L D034 

□ 88 vss 

BOTTOM VIEW 

FIGURE 4.4.3-1 A 
88 PIN, BY 32 and 36/39 DRAM CARD PINOUT 
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PD BITS CARD DRAM 

5 4 3 2 1 DENSITY ORGANIZATION 

1 1 1 1 1 NO CARD 

1 0 0 0 0 1 MB 256K X 1, 4, 16, 18 
0 0 0 0 0 2MB 256K X 1, 4, 16, 18 

1 0 0 0 1 2MB 512KX8,9 
0 0 0 0 1 4MB 512KX 8, 9 

1 0 0 1 0 4MB 1 M X 1, 4, 16, 18 
0 0 0 1 0 8MB 1 M X 1, 4, 16, 18 
1 1 0 1 0 4MB 1M X 16, 18 
0 1 0 1 0 8MB 1M X 16, 18 

1 0 0 1 1 8MB 2MX8,9 
0 0 0 1 1 16MB 2MX8, 9 

1 0 1 0 0 16MB 4M X 1, 4, 16, 18 
0 0 1 0 0 32MB 4M X 1, 4, 16, 18 

1 0 1 0 1 32MB 8MX 8, 9 
0 0 1 0 1 64MB 8MX8, 9 

1 0 1 1 0 64MB 16M X 1, 4, 16, 18 
0 0 1 1 0 128MB 16M X 1, 4, 16, 18 

CARD AVAIL. AVERAGE 
ADDA. RE CE PAGE REFRESH 
REQ'D ADDA. ADDR. DEPTH INTERVAL NOTES 

NO CARD INSTALLED 

18 9 9 512 125 ms 
18 9 9 512 125 ms 

19 10 9 512 125ms 
19 10 9 512 125ms 

20 10 10 1024 125ms 
20 10 10 1024 125ms 
20 12 8 256 62mS 
20 12 8 256 62mS 

21 11 10 1024 125ms 
21 11 10 1024 125ms 

22 12 *11 '*1024 62mS SUPPORT 12/10AND 11/11 ADDRESS 

22 12 *11 ~-1024 62mS SUPPORT 12/10 AND 11/11 ADDRESS 

23 13 *11 •·1024 62mS SUPPORT 13/10 AND 12/11 ADDRESS 

23 13 *11 *1024 62mS SUPPORT 13/10 AND 12/11 ADDRESS 

24 14 *11 '*1024 31 ms SUPPORT 13/11 AND 14/10 ADDRESS 

24 14 *11 '*1024 31 ms SUPPORT 13'/11 AND 14/10 ADDRESS 

• INDICATES REDUNDANT ADDRESS THAT MUST BE PROVIDED AT CE\ TIME (TO ALLOW USE OF MIXED DRAM ADDRESSING) 
•• PAGE DEPTH DETERMINED BY THE SMALLEST CE\ ADDRESS DRAM 

••• ALL DENSITIES ASSUME 4 BYTE CARD DATA WIDTH (32 OR 36 BITS) 
FOR THE PDn PINS, 1 = NC, 0 = VSS 

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE 

BASE 
PIN NUMBER 

DEVJC: CONFIG'N 9 11 15 17 25 27 35 37 

1M 256K X 36, 2 RE 5V NC 5V NC NC 5V NC 5V 

1M 512K X 36, 4 RE 5V NC 5V NC NC 5V NC 5V 

4M 1MX36, 2 RE SV,NC NC, 3.3V 5V, NC NC,3.3V NC, 3.3V 5V, NC NC,3.3V 5V, NC 

4M 2MX36,4 RE SV,NC NC,3.3V SV,NC NC,3.3V NC,3.3V SV,NC NC,3.3V SV,NC 

16M 4MX36, 2 RE 5V, NC NC, 3.3V 5V, NC NC, 3.3V NC, 3.3V 5V,NC NC,3.3V SV,NC 

16M 8MX36, 4 RE 5V, NC NC, 3.3V SV,NC NC, 3.3V NC, 3.3V 5V, NC NC,3.3V 5V, NC -64M 16MX36, 2 RE NC 3.3 V NC 3.3V 3.3V NC 3.3V NC -64M 32MX36, 4 RE NC 3.3V NC 3.3V 3.3V NC 3.3V NC -256M 64MX36, 2 RE NC 3.3V NC 3.3V 3.3V NC 3.3 V NC -256M 128M X 36, 4 RE NC 3.3 V NC 3.3V 3.3 V NC 3.3 V NC 

VDD POWER PIN ASSIGNMENT TABLE 

FIGURE 4.4.3-1 B 
88 PIN, BY 32 AND 36/39 DRAM CARD CONFIGURATION TABLES 
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BLOCK DIAGRAM for 512K /2M/8M/32M X 36 or 1 M/4M/16M/64M X 18 
USING XS or X9 DRAM 

RE0 RE2 
CEO CE2 
w VJ 

AO-An 

DQ0 DQ0 DQ0 
DQ1 DQ1 DQ1 
DQ2 DQ2 DQ2 
DQ3 DQ3 DQ3 
DQ4 DQ4 

DO 
DQ4 

D2 DQ5 DQ5 DQ5 
DQ6 DQ6 DQ6 
DQ7 DQ7 DQ7 
DQ8 DQ8 DQ8 

G G 

- -
CE1 CE3 

DQ0 DQ0 
DQ1 DQ1 
DQ2 DQ2 
DQ3 DQ3 
DQ4 

D1 
DQ4 

D3 DQ5 DQ5 
DQ6 DQ6 
DQ7 DQ7 
DQ8 DQ8 
G G 

- -

• BASE MEMORY DEVICE 
WORD ORGANIZATION 

D0-D3 ADDRESS 
512KX36or1MX18 4M (X9) AO-A9 
2M X 36 or 4M X 18 16M (X9) AO-A10 
8M X 36 or 16M X 18 64M (X9) AO-A12 

• NOTE: The BASE MEMORY DEVICE columns give the total device capacity in 
bits and the data interface configuration 

note 1: In an 18 bus system, 'RED and "R'E2 will be controlled independently and the data bus 
will be connected to for an 18 bit bus ourside the card 

In a 36 bit system, RED and R'E2 will be actuated simultaneously 
note 2: The card contains 4 bytes of data; 2 byte operation is allowed. 

FIGURE 4.4.3-1 C 
88 PIN, BY 36, DRAM CARD 1 BANK USING BY 9 DEVICES 
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RE1 
RE0 
CEO 
w 

AO-An 

DOD 
DO1 
DO2 
DO3 
DO4 
DOS 
DO6 
DO? 
DOB 

CE1 

. 

-

BLOCK DIAGRAM for 1M /4M/16M/64M X 36 or 2M/8M/32M/128M X 18 
USING XS or X9 DRAM 

RE3 
ID 
CE2 
w 

DOD DOD 
DO1 DO1 
DO2 DO2 
DO3 DO3 
DO4 

DO D4 DO4 
D2 DOS DOS 

DO6 DO6 
DO? DO? 
DOB DOB 
G G 

CE3 

DOD DOD 
DO1 DO1 
DO2 DO2 
DO3 DO3 
DO4 

D1 D5 DO4 
D3 DOS DOS 

DO6 DO6 
DO? DO? 
DOB DOB 
G G 

. -

* BASE MEMORY DEVICE 
WORD ORGANIZATION 

D0-D7 ADDRESS 
1 M X 36 or 2M X 18 4M (X9l AO-A9 
4M X 36 or 8M X 18 16M (X9) AO-A10 
16M X 36 or32M X 18 64M (X9) AO-A12 

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in 
bits and the data interface configuration 

note 1: In an 18 bus system, REo and RE2" (also "R'El and~) will be controlled independently 
and the data bus will be connected to for an 18 bit bus ourside the card 

In a 36 bit system, REo and ~ (also "R'El and~) will be actuated simultaneously 
note 2: The card contains 4 bytes of data; 2 byte operation is allowed_ 

FIGURE 4.4.3-1 D 

DOD 
DO1 
DO2 
DO3 
DO4 

D6 DOS 
DO6 
DO? 
DOB 
G 

DOD 
DO1 
DO2 
DO3 
_DO4 

D7 DOS 
DO6 
DO? 
DOB 
G 

88 PIN, BY 36, DRAM CARD 2 BANK USING BY 9 DEVICES 
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BLOCK DIAGRAM for 256K /1 M/4M/16M/64M X 36 or 512K/2M/8M/32M/128M X 18 
USING X4 and X1 DRAM 

RED 
CEO 
VJ 

AO-An 

DOD 
D01 
D02 
D03 

D04 
DOS 
D06 
DO? 

D08 

CE1 

D017 

-

- -

DO MO D026 DO M2 

CE3 

DOD DOD 
D01

O2 D02 
Do1

O6 D02 
D03 D03 
G G 

-

- -

DO M1 D035 DQ M3 

* BASE MEMORY DEVICE 
WORD ORGANIZATION 

D0-D7 M0-M3 ADDRESS 
256K X 36 or 512K X 18 1M X4 256 X AO-AS 
1 M X 36 or 2M X 18 4M X4 1M 1 A0-A9 
4M X 36 or SM X 18 16M X4 4M 1 A0-A11 
16MX36or32MX18 64M X4 16M A0-A13 

• NOTE: The BASE MEMORY DEVICE columns give the total device capacity in 
bits and the data interface configuration 

note 1: In an 18 bus system, REIT and~ will be controlled independently and the data bus will be 
connected to for an 18 bit bus ourside the card 
In a 36 bit system, REIT and~ will be actuated simultaneously 

note 2: The card contains 4 bytes of data; 2 byte operation is allowed. 

FIGURE 4.4.3-1 E 
88 PIN, 36, DRAM CARD 1 BANK USING BY 4 & BY 1 DEVICES 
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BLOCK DIAGRAM for 512K/2M/8M/32M/32M/128M X 36 or 1 M/4M/16M/256M X 18 
USING X4 and X1 DRAM 

RE1 
RED 
CEO e-----.... -1-------, 

RE3 
RE2 
CE2 

w 

AO-An 

DQ0 ---i 
DO1 
DO2 ---1 
DO3 ---1 

DO4 ---1 
DO5 ---1 
DO6 ---1 
DO7 ---1 

DOB ---1 DQ MO 

CE1 

D09 ---i 
0010---1 
0011---1 
0012---1 

0013---1 
0014---1 
oa1s---1 
0015---1 

0017---1 DO M1 

WORD ORGANIZATION 

512K X 36 or 1 M X 18 
2M X36 or4M X 18 
8M X 36 or 16M X 18 
32M X 36 or 64M X 18 

D9 

DQ M4 

DO MS 

0022·---I 
0023---1 
0024---1 
oa2s---1 

oa2e---1 oa M2 

CE3 

0027---1 oao 
D028 DO1 

06 0029 OQ2 
D030 DO3 

0031---1 
D032---1 
D033---t 
0034---1 

G 

003s---1 oo M3 

* BASE MEMORY DEVICE 

DO-D15 ADDRESS 
AO-AS 
AO-A9 
AO-A11 
AO-A13 

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in 
bits and the data interface configuration 

1----1 DQ0 

D01 D13 
1----1 DO2 
--003 

G 

1----1 DO M6 

1----1 DO M? 

note 1: In an 18 bus system, FiEo and 'R"E2 (also~ AND 'RE3) will be controlled independently and the data 
bus will be connected to for an 18 bit bus ourside the card, 
In a 36 bit system, REo and RE2 (also RE'f and "RE3) will be actuated simultaneously 

note 2: The card contains 4 bytes of data; 2 byte operation is allowed. 

FIGURE 4.4.3-1 F 
88 PIN, BY 36 DRAM CARD 2 BANK USING BY 4 & BY 1 DEVICES 
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vss □ 
□ 

DQ0 2 □ 
□ 

Dgj_ 3 □ 
□ 

DO2 4 □ 
□ 

DO3 5 □ 
□ 

DO4 6 □ 
□ 

DO5 7 □ 
□ 

□ 
□ 

□ 
□ 

□ 
□ 

11 □ 
□ 

□ 
□ 

□ 
□ 

14 □ 
□ 

15 □ 
□ 

16 □ 
□ 

VD.£!~ □ 
□ 

_b§_ □ 
□ 

_b.§_ 19 □ 
□ 

.b.1.Q. * 20 □ 
□ 

At_g_ * 21 □ - □ RED 22 □ 
□ 

CEO 23 □ 
□ 

CE1 * 24 □ - □ 
□ 

□ 
□ 

□ 
□ 

□ 
□ 

□ 
PD4 29 □ 

□ 
PD6 30 □ 

□ 
DO36 31 □ 

□ 
DO37 32 □ 

□ 
DO,j] 33 □ 

□ 
34 □ 

□ 
35 □ 

□ 
36 □ 

□ 
V£.!?~ □ 

□ 
DQ11 □ 

□ 
DO12 39 □ 

□ 
DO13 40 □ 

□ 
DO14 41 □ 

□ 
DO15 42 □ 

□ 
DQ16 43 □ 

□ vss 44 □ 
□ 

BOTTOM VIEW 

* 

45 GND 
46 DO18 
47 DO19 

DQ_gi 
50 qggg 
51 Qg_g§ 
52 DO24 
53 DO25 
54 Q9g§ 
55· ~-=--
56 GN.Q 
57 .hL 

oh§.. 
_h§_ 

60 _h7_ 
61 .h'L* 
62 AtL* 
63 VS.§. 
64 A1~* 
65 RE1* 
66 J::!Q.. 
67 vss 
68 J::!Q.. 
69 J::!Q.. 
70 w 
71 PDj_ 
72 PD3 
73 vss 
74 ff).§. 
75 PD7 
76 .Ef)8 
77 DQ38 
78 Q939 
79 DQ35 
80 qggz 
81 129~ 
82 gfl29 
83 Q930 
84 DQ31 
85 DO32 
86 DQ33 
87 DQ34 
88 vss 

JEDEC Standard No. 21-C 
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Pin Assignment, Cards based on X4 DRAM 

Card Pin Number 

CONFIGURATIOI' 20 21 24 27 61 62 64 65 

256K X 40 (1 M' NC NC NC 5V,NC NC NC NC NC 

512KX40(1M) NC NC CE1 5V,NC NC NC NC RE1 

1MX40(4M) NC NC NC 15 V, NC A9 NC NC NC 

2MX40 (4M) NC NC CE1 ISV,NC A9 NC NC RE1 

4MX40 (16M A10 NC NC ISV,NC A9 A11 NC NC 

8M X40 (16M) A10 NC CE1 5V,NC A9 A11 NC RE1 

16M X 40 (64M) A10 A12 NC NC A9 A11 NC NC 

32M X 40 (64M) A10 A12 CE1 NC A9 A11 NC RE1 

64M X 40 (256M) A10 A12 NC NC A9 A11 A13 NC 

~28M X 40 (256M) A10 A12 CE1 NC A9 A11 A13 RE1 

Pin Assignment, Cards based on XS DRAM 

Card Pin Number 

~ONFIGURATIOI\ 20 21 24 27 61 62 64 65 

512KX40(4M) NC NC NC ISV,NC A9 NC NC NC 

1MX40 (4M) NC NC CE1 ISV,N( A9 NC NC RE1 
2M X40 {16M) A10 NC NC 15V,N( A9 A11 NC NC 

4MX40 (16M) A10 NC CE1 ISV,N< A9 A11 NC RE1 

8MX40 {64M) A10 A12 NC NC A9 A11 NC NC 

16M X 40 {64M) A10 A12 CE1 NC A9 A11 NC RE1 

32M X 40 (256M) A10 A12 NC NC A9 A11 A13 NC 

64M X 40 {256M) A10 A12 CE1 NC A9 A11 A13 RE1 

ADDRESS AND CLOCK PIN ASSIGNMENTS 

SEE TABLE FOR FUNCTIONAL ASSIGNMENTS FOR THESE PINS 

AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION 

FIGURE 4.4.3-2 A 
88 PIN, BY 40 DRAM CARD 
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Release 4-7 

PD? PD6 
SPEED (tRAC) P75 P.30 

BOnS vss NC PD8 

?0nS NC vss REFRESH MODE P76 
60nS NC NC BOnS vss 
sons vss vss 70nS NC 

PD SPEED TABLE PD REFRESH MODE 
TABLE 

REFRESH 
PD BITS CARD DRAM RE CE PERIOD Im~) 

5 4 3 2 1 
DENSITY bRGANIZATIOI ADDA. ADDA. NORM! LSLOv\ 

1 1 1 1 1 NO CARD 

1 0 0 0 0 1 MB 256KX4 9 9 8 64 
0 0 0 0 0 2MB 256KX4 9 9 8 64 

1 0 0 0 1 2MB 512KX 8 10 9 16 128 
0 0 0 0 1 4MB 512KX 8 10 9 16 128 

1 0 0 1 0 4MB 1MX4 10 10 16 128 
0 0 0 1 0 8MB 1MX4 10 10 16 128 

1 0 0 1 1 8MB 2MX8 11 10 32 256 
0 0 0 1 1 16MB 2MX8 11 10 32 256 

1 0 1 0 0 16MB 4MX4 11/12 11/1C 64 256 
0 0 1 0 0 32MB 4MX4 11/12 11/10 64 256 

1 0 1 0 1 32MB 8MX8 12/13 11/10 TBD TBD 
0 0 1 0 1 64MB 8MX8 12/13 11/10 TBD TBD 

1 0 1 1 0 64MB 16MX4 13 11 TBD TBD 
0 0 1 1 0 128MB 16MX4 13 11 TBD TBD 

1 0 1 0 1 128MB 32MX8 TBD TBD TBC TBD 
0 0 1 0 1 256MB 32MX8 TBD TBD TB□ TBD 

1 0 1 1 0 256MB 64MX4 TBD TBD TBD TBD 
0 0 1 1 0 512MB 64MX4 TBD TBD TBD TBD 

FOR THE PDn PINS, 1 = NC, 0 = VSS 
NOTE: In the above address table, optional address configurations are given 
for some devices to allow for different approved refresh counts. 

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE 

NOTE: The DRAM densities are shown in parentheses (xxxM) 

FIGURE 4.4.3-2 8 
88 PIN, BY 40 DRAM CARD PD TRUTH TABLE 
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BLOCK DIAGRAM for 256K/1 M/4M/16M/64M X 40 USING X4 DRAM 

"R'Eo &------.------------------, 
<;Ea e--1..;:----++----------------, 
w 
IT 

AO-An 

D00 ---i 
D01 
D02 ---1 
D03 ---1 

D04 ---1 
D05 ---1 
D06 ---1 
D07 ---1 

D09 111----1 

0010---1 
0011---1 
0012---1 

.00139----t 
0014---1 
001s---1 
001e---1 

0013---1 
0014---1 
001se---1 
D0169---1 

WORD 
ORG 

*Base Me 
Dev· 

001s---1 
0019---1 
0020---1 
0021---1 

D022&---t 
D023e---1 
D024&---t 
D025&---t 

0027---1 
002s---1 
D029&---t 
0030---1 

00310---1 
D032&---I 
D033---t 
DQ34&---1 

0031---1 oao 
D032 D01 Qg 
DQ33 D02 
DQ34 D03 

• NOTE: The BASE MEMORY DEVICE columns give 
the total device capacity in bits and the data interface 

word width. 

NOTE: There shall be one bypass capacitor between 
VDD and VSS fore each memory device on the caret 

FIGURE 4.4.3-2 C 
88 PIN, BY 40 DRAM CARD 1 BANK USING BY 4 DEVICES 
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BLOCK DIAGRAM for 1M/4M/16M/64M X 40 USING XS DRAM 
'REIT 
cro 
"RE, 
'CE, 
w 
'G 

AO-An 

DOD ---1 
D01 
D02 ---i 
D03 ---i 

DQ1s---i DOD 

DO 

D019 D01 
01 D020 D02 

D021 D03 

D04 ---1 
DOS ---i 
D06 ---i 
D07 ---i 

0022---1 DOD 

02 

D023 D01 
03 D024 D02 

D025 D03 

D08 ---i DOD 
D017 D01 04 D026 D02 
D035 D03 

DOD 

D01 010 
D02 
D03 

DOD 

D01 011 
D02 
D03 

DOD 

D01 012 
D02 
D03 

DOD 

D01 013 
D02 
D03 

DOD 

D01 014 
D02 
D03 

0035---1 
0037·---1 
D03s---i 
0039---1 

D09 ---1 
0010---1 
0011---1 
0012---1 

0027---1 
002s---1 
0029---1 
D030---1 

0013---1 
0014---1 
001s---1 
0015---1 

D031---1 
D032---1 
0033---1 
0034---1 

*Base Memo 
Device 

05 

06 

07 

08 

09 

• NOTE: The BASE MEMORY DEVICE columns give 

DQO 

D01 015 
D02 
D03 

DOD 

D01 016 
D02 
D03 

DQO 

D01 017 
D02 
D03 

DOD 

D01 018 
D02 
D03 

DOD 

D01 019 
D02 
D03 

the total device capacity in bits and the data interface word width. 

NOTE: There shall be one bypass capacitor between VDD and VSS 
fore each pair of memory devices on the card. The value of the ca
pacitors will be determined by the memory devices used. 

FIGURE 4.4.3-2 D 
88 PIN, BY 40 DRAM CARD 2 BANK USING BY 4 DEVICES 
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BLOCK DIAGRAM for 512K/2M/8M/32M X 40 USING XS DRAM 

'REIT ______ ___, 

t;Eo 
w 
G 

AO-An 

DQ0 ---1 
DO1 ---1 
DO2 ---1 
DO3 ---1 
DO4 ---1 
DO5 ---1 
DO6 ---1 
DO7 ---1 

oa1s---1 oao 
DO19 DO1 
DO20 DO2 
DO21 DO3 

DO 

DQ22 DO4 
01 DQ23 DQS 

DQ24 DO6 
DO25 DO7 

DO8 ---1 DQ0 
DO17 DO1 
DQ26 DO2 
DQ35 DO3 
DQ36. DO4 

02 DQ37 DO5 
DQ38 DO6 
DO39 DO7 

DO9 ---1 DQ0 
DO10 DO1 
DO11 DO2 
DO12 DO3 
DQ13 DO4 

03 DO14 DO5 
DO15 DO6 
DQ16 DO7 

DQ27---1 DQ0 
DQ28 DO1 
DO29 DO2 
DO30 DO3 
DO31 DO4 

04 DO32 DQ5 
DQ33 DO6 
DQ34 DO7 

*Base Memo 

* NOTE: The BASE MEMORY DEVICE columns give 
the total device capacity in bits and the data interface 

word width. 

NOTE: There shall be one bypass capacitor between 
VDD and VSS fore each memory device on the card. 
The value of the capacitors will be determined by the 
memory devices used. 

FIGURE 4.4.3-2 E 
88 PIN, BY 40 DRAM CARD 1 BANK USING BY 8 DEVICES 
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BLOCK DIAGRAM for 1 M/4M/16M/64M X 40 USING XS DRAM 

-
-- .... 

~ I 
T I 

'RED 
'CEo 
REf 
'Cl:f 
w 
G 

AO-An ~ 
DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

-
-
-
----------

a-DQ1 
DQ1 
DQ2 
DQ2 
DQ22 
DQ23 
DQ24 
DQ25 

g-
o-
1: 

-.-
·-
·-
-
---------

DQB 
DQ17 
DQ26 
DQ35 
DQ36 
DQ37 
DQ38 
DQ39 

·-------

DQ9 
DO10 
DO11 
DQ12 
DQ13 
DQ14 
DO15 
DO16 

-----
-
-
-
-

--DQ27 
DO28 
DO29 
DO30 
DQ31 
DQ32 
DQ33 
DO34 

---
-
-
-
-
-

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 

DO DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 

01 DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 

02 DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 03 DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 04 DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 

I 

05 

06 

07 

08 

09 

OR 

* NOTE: The BASE MEMORY DEVICE columns give 
the total device capacity in bits and the data interface 

word width. 

NOTE: There shall be one bypass capacitor between 
VDD and VSS fore each pair of memory devices on the 
card. The value of the capacitors will be determined by 
the memory devices used. 

FIGURE 4.4.3-2 F 
88 PIN, BY 40 DRAM CARD 2 BANK USING BY 8 DEVICES 

Release4-7 

XILINX EXHIBIT 1006 
Page 575



JEDEC Standard No. 21-C 
Page 4.4.4-1 

4.4.4-72 PIN DRAM S0-DIMM FAMILY 

CAPACITY-512K, 1M, 2M, 4M, SM, 16M, 32M, & 64M WORDS OF 32, OR 36 BITS 
DATA CONFIGURATIONS-Two DATA Word configurations are defined: 

-32BIT 
-36BIT 

CONFIGURATION-3 Different Configurations are defined using various combinationa of X4, XS, X9 
memory devices. 

LOGIC FEATURES-The modules contain "PRESENCE DETECT' features that consist of output pins 
in the PDn field that supply encoded values that define the storage capacity, configuration, data word 
configuration, refresh mode, and speed of the module. 

VDD CHOICE-The choice of VDD value will be determined by the memory device used and defined by 
a mechanical interlock KEY 

ENHANCEMENTS: In Release 6 Refresh was defined and new configurations were added. 
PACKAGE-72 PIN JEDEC SO-DIMM MEMORY MODULE 
PIN ASSIGNMENTS AND PD TABLES-Figs. 4.4.4-A 
CAPACITY/ DEVICE CONFIGURATION TABLE-Fig. 4.4.4-A 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.4.4-8 through 4.4.4-D 

Releases 
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PIN NAME PIN# PIN# 

vss 1 2 

DQ1 3 4 

DQ3 5 6 

DQS 7 8 

DQ7 9 10 

PD1 11 12 

A1 13 14 

A3 15 16 

AS 17 18 

A10 19 20 

D09 21 22 

DQ11 23 24 

DQ13 25 26 

DQ15 27 28 

A11 29 30 

AB 31 32 

RE3 33 34 

DQ16 35 36 

DQ18 37 38 

vss 39 40 

CE2 41 42 

CE1 43 44 

RE1 45 46 

w 47 48 

DQ20 49 50 

DQ22 51 52 

DQ24 53 54 

@DQ26, NC 55 56 

DQ28 57 58 

DQ31 59 60 

&VDD 61 62 

DQ33 63 64 

@DQ35, NC 65 66 

PD3 67 68 

PDS 69 70 

PD7 71 72 

TOP VIEW 

:,IN NAM 

DQO 

DQ2 

DQ4 

DQ6 
&VDD 

AO 

A2 

A4 

AG 
@DQS,NC 

DQ10 

DQ12 

DQ14 

A7 
&VDD 

A9 
RE2 

~ DQ17, NC • 

DQ19 
CEO 
CE3 
REO 
A12 
A13 

DQ21 
DQ23 
DQ25 
DQ27 
DQ29 
DQ30 
DQ32 
DQ34 
PD2 
PD4 

PD6 
vss 

PRESENCE DETECT TRUTH TABLE Ave Refresh 
lnteival 

MODCONRG DEVICE ADDA PD4 PD3 PD2 PD1 
(µs) 

Pin Pin Pin Pin No!mal Loog ROW COL 68 fi1 66 11 

NO MODULE 0 0 0 0 

512KX32/36 512KX8,'9 10 9 0 s s s 15.6 125 

1MX32/36 512KX8,'9 10 9 s s s s 15.6 125 

1MX32/36 1MX2/4/16/18 10 10 0 s s 0 15.6 125 

1MX32/36 1MX16/18 12 8 0 0 s 0 15.6 312 

2MX32/36 1M X2/4/16/18 10 10 s s s 0 15.6 125 

2MX32/36 1MX16/18 12 8 s 0 s 0 15.6 312 

0Mlr~0rts 0Mlrl>I0 11 10 o· s 0 s 15.6 62.4 

4M X32/36 2M XS/9 11 10 s s 0 s 15.6 62.4 

4M lr~0rts 4MX2/41"11• 12' 10· 0 s 0 0 15.6 3U 

"' 11' 11' .. ,,. 
0Ulr"°rts "" 'J/.214/16118 10' 1/l' s s n 0 ,.. ., 2 

"' 11' "' .. ,,. 
0UY"""" ouvo~ 10 " 0 n 5: 5: , .. ., . 

16MX32/36 8MX&'9 12 11 s 0 s s 15.6 312 

16MX32/36 16M X 2/4/16/11 13 11 0 0 0 s 15.6 TBD 

32MX32/36 16MX2/4/16/1 13 11 s 0 0 s 15.6 TBD 

32MX32/36 32MX8/9 TBD TBD 0 s s s TBD TBD 

64MX32/36 32MX8/9 TBD TSO s s s s TBD TBD 

64MX32/36 64MX2/4 TBD TBD 0 s s 0 TBD TBD 

lndica!es that 12/10 or 11/11 llla)' be used on this assarrb~. The appricafun must determine 1he appropriate add res• 
sing version or provide redUlldant (12/11) ad:lressng to allow 1he use of eilher. 

.. The DRAM OJ931lizatioo is provided for reference and clarifJC3!ion only. X2 mplies X2 DRAM wilh 2 CEs. X4 can be 
eilher X4 or X4 wilh 4 CEs. X1 options are allowed ff approved dimensions are meL 
0 = OPEN CIRCUIT (NO CONNECTION) 
S = CONNECTED TO VSS 

PD6 PDS PD7 

SPEED (tRAC) Pin 70 Pin 69 REFRESH MODE Pin 71 

80 ns s 0 NORMAL 0 

70 ns 0 s * SELF-REFRESH s 
60ns 0 0 REFRESH MODE 
50 ns s s "SELF-REFRESH/LONG INTER 

PD SPEED TABLE 

VA 

&Note: This standard allows for the use of different values of VDD 
depending on the memory device requirements. A mechanical 
key is used to define the voltage as described in the package 
registration document, M0-160. 

@ These Pins are NC for X32, and DQn for X36 modules 

FIGURE 4.4.4-A 
32 OR 36 BIT DRAM S0-DIMM PINOUT 
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m:, 
m:o 
w 

AO-A13 

"CED 

DQ0 
DQ1 
OQ2 
DQ3 
DQ4 
DQS 
DQ6 
DQ7 
DQB 

--
-
-

-
-
-
-
------
-
-

(NC) 

"CE1 

DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 
DQ16 
DQ17 

-

-
------
--
--
(NC) 

'R'E3 
"CE2 
FiE2 

DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 
DQ24 
DQ25 
DQ26 

DQ27 
DO28 
DQ29 
DO30 
DQ31 
DQ32 
DQ33 
DQ34 
DQ35 

-
-
-
-
---
-
-
-
-
-
(NC) 

--
--
--
-
-
-
-
-
-
(NC) 

- I 
T I 

I 
T I 

DQ0 
DQ1 
DQ2 DO 
DQ3 
DQ4 
DO5 
DO6 
DQ7 

G --i :If I 
T I 

DQ0 
DQ1 
DO2 01 
DQ3 
DO4 
DO5 
DO6 
DO7 

G n. 
-
T 

DQ0 
DQ1 
DQ2 02 
DO3 
DO4 
DO5 
DQ6 
DO7 

G 7. Ii - I 
T I 

DQ0 
DO1 
DO2 03 
DO3 
DO4 
DO5 
DO6 
DO7 -

G 7. 
VDD e-e---.-_r-e------1►► DO to D7 

VSS a-111----T-+-----ii►► D0toD7 

JEDEC Standard No. 21-C 
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=1:, 
DQ0 
DO1 
DO2 04 
DO3 
DO4 
DO5 
DO6 
DO7 -
::IH:J G 7. 

DQ0 
DO1 
DO2 05 
DO3 
DQ4 
DQ5 
DO6 
DO7 

G 

- 71 -
DQ0 
DQ1 
DO2 06 
DO3 
DO4 
DQ5 
DQ6 
DQ7 

:1:±:i j 7. 
DQ0 
DQ1 
DQ2 07 
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FIGURE 4.4.4-C 
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4.4.5 - 88 PIN DRAM SO-DIMM FAMILY 

CAPACITY-512KTO 128M WORDS OF 32, OR 36 BITS 

JEDEC Standard No. 21-C 
Page 4.4.5-1 

DATA CONFIGURATIONS-Two DATA Word configurations are defined: X32 & X36 
CONFIGURATION---4 Different Configurations are defined using various combinationa of X1, X4, XB, 

memory devices. . 
LOGIC FEATURES-The modules contain "PRESENCE DETECT' features that consist of output pins 

in the PDn field that supply encoded values that define the storage capacity, configuration, data word 
configuration, refresh mode, and speed of the module. 

VDD CHOICE-The choice of VDD value will be determined by the memory device used and defined by 
a mechanical interlock KEY 

PACKAGE-BB PIN JEDEC SO-DIMM MEMORY MODULE 
PIN ASSIGNMENTS -Figs. 4.4.5-A 
PD, CAPACITY/ DEVICE CONFIGURATION TABLES-Fig. 4.4.5-8 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.4.5-C through 4.4.5-F 
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FIGURE 4.4.5-A 
X32 and X36 DRAM S0-DIMM PINOUT 
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PREOENCE DETECT TRUTH TABLE 

MODCONFIG DEVICE ADDR PD14 PD1 3 PD1~ PD1 

ROW COL 
NOMOOULE 1 1 1 1 
512KX32/36 512KX8/9 10 9 1 0 0 0 

1MX32/36 512KX8/9 10 9 0 0 0 0 
1M X32/36 1 M X 1/4/16/18 10 10 1 0 0 1 
1MX32/36 1MX16/18 12 8 1 0 1 0 
2MX32/36 1M X 1/4/16/18 10 10 0 0 0 1 
2MX32/36 1M X 16/18 12 8 0 0 1 0 
2MX32/26 2M X 1/2/8/9 11 10 1 0 1 1 
4M X32/36 2M X 1/2/8/9 11 10 0 0 1 1 
4MX32/36 4M X 4/16/18 12 10 1 1 0 0 
4MX32/36 4M X 1/4/16/18 11 11 1 1 0 1 
8MX32/36 4M X 4/16/18 12 10 0 1 1 1 
QM )( ,:,.,:,J,:,.i:: AU )( 1 /4/1f;/1R 11 11 n 1 n 1 

QM)( ,:,.,:,J,:,.i:: Qi A )( 1 /')/Q/0 1? 11 1 1 1 n 
16MX32/36 SM X 1/2/8/9 12 11 0 1 1 0 
16MX 32/36 16M X 1/4/16/18 13/12 11/12 1 0 0 0 
32MX32/36 16M X 1/4/16/18 13/12 11/12 0 0 0 0 
32MX32/36 32M X 1 /2/8/9 TSO iTSD 1 0 0 1 
64MX32/36 32M X 1 /2/8/9 · TSO TSD 0 0 0 1 
64MX32/36 64MX 1/4 TSO TBD 1 0 1 0 

128MX32/36 64MX 1/4 TSO TSD 0 0 1 0 
NOTE 1 - * This addressing includes a redundant address to allow mixing of 
13/11 and 12/12 devices. 

NOTE 2 - The PDmn & I On values given in the tables have the following 
significance: 1 = Driven to LOGIC HIGH for PD, OPEN CIRCUIT FOR ID 

0 = Driven to LOGIC LOW for PD, SHORT TO VSS FOR ID 
NOTE 3 - #The POmn values are multiplexed onto the POn pins under the 
control of J5ITE1 and l5UE2 as follows: 

PD11 = PO14 to PO1 = PD4 WITH 15t5Fi = LOW 
. PD21 = PO24 to PO1 = PO4 WITH l5UE2 = LOW 

NQTE4: This standard allows for the use of different values of VOO 
depending on the memory device requirements. A mechanical key is used 
to define the voltage as described in the package registration document. 

& 

FIGURE 4.4.5-B 

JEDEC Standard No. 21-C 
Page 4.4.5-3 

ID3 

PARITY 

X32 NO-PAR. 0 

X36 PARITY 1 

PARITY STRUCTURE 

ID2 

REFRESH MODE 

NORMAL 0 

SELF-REFRESf 1 

REFRESH MODE 

ID1 

REFRESH 

NORMAL 0 

SLOW 1 

REFRESH PERIOD 

PD24 

ECG 

X32/X36 PARITY 1 

X36 ECC 0 

DATA STRUCTURE 

PD23 

MODE 

FAST PAGE 1 

EDO/BURST EDO 0 

DATA 1/0 MODE 

PD22 PD21 

SPEED (tRAC) 81 80 

80 ns 0 1 

70 ns 1 0 

60 ns 1 1 

50 ns 0 0 

40 ns 0 1 

PD SPEED TABLE 

X32 and X36 DRAM SO-DIMM PD and ID TRUTH TABLES 
Release 6-7 

XILINX EXHIBIT 1006 
Page 583



JEDEC Standard No. 21-C 
Page 4.4.5-4 

FiEo ---------e---------------
w 
~ 

AO-A13 

"CED--~---
DQ0 {DQ0) 
DQ1 (DQ1) 
DQ2 (DQ2) 
DQ3 (DQ3) 

DQ4 (DQ4) 
DQS (DOS) 
DOG (DQG) 
DQ7 (DQ7) 

cr, 
CE3 

DOS (DQ9) 
DQ9 (DQ10) ---1 
DQ10 (DQ11) ---1 
DQ11 (DQ12) ---1 

DQ12 (DQ13)---i 
DQ13 (DQ14) ---i 
DQ14 (DQ15) ---1 
DQ15 (DQ16) ---1 

DQ0 
DQ1 
DQ2 
DQ3 

DQ0 
DQ1 
DQ2 
DQ3 

DO 

D1 

D2 

D3 

DQ16 (DQ18)--I 
DQ17 (DQ19)--I 
DQ18 (DQ20)--~ 
DQ19 (DQ21)---■1 

DQ20 (DQ22) ---i DQ0 
DQ21 (DQ23) DQ1 
DQ22 (DQ24) DQ2 
DQ23 (DQ25) DQ3 

DQ24(DQ27) DQ0 
DQ25 (DQ28) DQ1 
DQ26 (DQ29) DQ2 
DQ27 (DQ30) DQ3 
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DQ31 (DQ34) DQ3 

D4 

D5 

D6 

D7 

• NOTE: The (DQnn) are the DQ signal designations that would be used when a system is designed for 
a X32 Non-Parity module and a X36 parity module is used .. 

VDD ••----i-------l►., Doto D7 

vss ______ :::;r:_._ ____ ~---
Doto D7 

FIGURE 4.4.5-C 
X 32 DRAM SO-DIMM USING X4 DEVICES 
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• NOTE: The (DQnn) are the DQ signal designations that would be used when a system is designed for 
a X32 Non-Parity module and a X36 parity module is used .. 
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FIGURE 4.4.5-D 
X 32 DRAM SO-DIMM USING XS DEVICES 
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* NOTE: For the parity bit devices, PO = P3, X1 DRAMs are showed, but Multi 'CE 
DRAM may be used. 
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FIGURE 4.4.5-E 
X 36 DRAM PARITY SO-DIMM USING X4/X1 DEVICES 
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4.4.6-112 PIN MPDRAM DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.4.6-1 

CAPACITY-256K, and 512K WORDS OF 32 BITS ON THE SERIAL AND PARALLEL PORTS. 
DATA CONFIGURATIONS-Two DEVICE configurations are defined: using XS and X16 MPDRAM 
CONFIGURATION-2 Different Configurations are defined using X4 & XS memories with 2 banks. 
LOGIC FEATURES-The modules contain independent clock control of the 4 separate BYTE groups of 

data bits and "PRESENCE DETECT' features that consists of output pins in the PDn field which sup
plies encoded values that define the storage capacity, SAM length, read mode, refresh mode, cE/Vi/ 
logic configuration, and speed of the module. 

PACKAGE-112 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS AND PD TABLES-Figs. 4.4.6-A 
PRESENCE DETECT TABLES-Fig. 4.4.6-8 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.4.6-8 & 4.4.6-C 
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BLOCK DIAGRAM for 256K/512K X 32 
DIMM WITH 256K BY 16 MPDRAM 
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CAPACITY 

PD1 

Pin 1 

1MB s 
2MB 0 

SAM LENGTH 

PD2 

Pin2 

256 s 
512 0 

OPERATIONAL MODE 

PD3 

Pin 55 

Fast Page s 
EDO 0 

BYTE CONTROL 
PD6 

Pin 112 

4CE s 
4W 0 

PD SPEED TABLE 
PD4 PD5 

SPEED (tRELQV) Pin 56 Pin 57 

80ns 0 0 

70ns s 0 

60ns 0 s 
50ns s s 

S = CONNECTED TO VSS 
0 ::: NO CONNECTION 

PD TRUTH TABLES for 
256K/512K X 32 DIMM WITH 
256K BY 8 or 16 MPDRAM 

FIGURE 4.4.6-B 
256K/512K BY 32 MPDRAM DIMM WITH 256K BY 16 MPDRAM 
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FIGURE 4.4.6-C 

BLOCK DIAGRAM 
for 256K/512K X 32 
DIMM WITH 256K 
BYSMPDRAM 

256K/512K BY 32 MPDRAM DIMM WITH 256K BY 8 MPDRAM 
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4.4. 7 - 80 PIN EEPROM SIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.4.7-1 

CAPACITY-'-128K, 2561<, 5121<, 1M, 2M, 4M, & 8M WORDS OF32 BITS 
CONFIGURATION-Fifteen Different Configurations Using 1mb, 4mb, & 16mb Devices. 
LOGIC FEATURES-The modules contain a "PRESENCE DETECT' feature which conists of output 

pins which supply an encoded value which defines the storage capacity, configuration, and speed of 
the module. 

PACKAGE-88 PIN JEDEC MEMORY MODULE 
PIN ASSIGNMENTS AND PD TABLES-Fig. 4.4.7-A 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.4.7-8 
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PIN# PIN NAME PIN# 
1 vss 41 
2 VDD 42 
3 VPP/NC 43 
4 G 44 
5 WO 45 
6 W1 46 
7 RFU 47 
8 DQ16 48 
9 DQ17 49 

10 DQ18 50 
11 DQ19 51 
12 DQ20 52 
13 DQ21 53 
14 DQ22 54 
15 DQ23 55 
16 DQ24 56 
17 DQ25 57 
18 DQ26 58 
19 DQ27 59 
20 DQ28 60 
21 E3 61 
22 E2 62 
23 E1 63 
24 EO 64 
25 vss 65 
26 DQ29 66 
27 DQ30 67 
28 DQ31 68 
29 W2 69 
30 A22 70 
31 A21 71 
32 A20 72 
33 A19 73 
34 A18 74 
35 A17 75 
36 A16 76 
37 A15 77 

38 A14 78 
39 A13 79 
40 A12 80 

PIN NAME 
A11 
A10 
A9 
AS 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
W3 
vss 

DQ15 
DQ14 
DQ13 
DQ12 
DQ11 
DQ10 
DQ9 
DQ8 
DQ7 
DQ6 
DQS 
DQ4 
DQ3 
DQ2 
DQ1 
DQO 

VPP/NC 
VDD 
PD1 
PD2 
PD3 
PD4 

PDS 
PD6 
PD7 
vss 
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PRESENCE DETECT TRUTH TABLE 
Module Device #of Module 

Oraanization Jensm Dev Caoacitv PD1 PD2 PD3 

No Module 1 1 1 
.12SKX32 1M 4 512KB 0 1 1 
256KX32 1M s 1MB 1 0 1 
512KX32 1M 16 2MB 0 0 1 
256KX32 2M 4 1MB 1 1 0 
512KX32 2M s 2MB 0 1 0 

1MX32 2M 16 4MB 1 0 0 
512KX32 4M 4 2MB 0 0 0 

1MX32 4M s 4MB 1 1 1 
2MX32 4M 16 SMB 0 1 1 
1MX32 SM 4 4MB 1 0 1 
2MX32 SM s SMB 0 0 1 
4MX32 BM 16 16MB 1 1 0 
2MX32 16M 4 SMB 0 1 0 
4MX32 16M s 16MB 1 0 0 
BMX32 16M 16 32MB 0 0 0 

1 = OPEN CIRCUIT (NO CONNECTION) 
0 = CONNECTED TO VSS 

MODULE SPEED IDENTIFICATION 

MAX PRESENCE DETECT PIN 
ACCESS 

PDS TIME PD6 PD? 

NOT 1 1 1 -~ ,~,, 

45nS 0 1 1 

55nS 1 0 1 

70nS 0 0 1 

90nS 1 1 0 

120 nS 0 1 0 

150 nS 1 0 0 

200 nS 0 0 0 

NOTE - This family of pinouts is approved for use in SIMM 
package that is nominally 4.65" long and a height of 0.85" See 
JEDEC Publication 95, section MO-XXX. 

PD4 

1 

1 
1 

1 

1 
1 

1 

1 

0 

0 
0 

0 

0 

0 
0 

0 

FIGURE 4.4.7-A 
128K TO BM BY 32 EEPROM SIMM, PINOUT AND PD TABLES 

Release4-7 

XILINX EXHIBIT 1006 
Page 594



JEDEC Standard No. 21-C 
Page 4.4.7-4 

ED 
Banko Bank1 Bank2 Bank3 

E1 
E2 
ES 
GO 

AO-An 

WO 

DOD DOD 
DO1 DO1 
DO2 DO2 

BYTEO DOS DOS 
DQ4 DO4 DO D4 08 D12 DOS DOS . 
DOS DOS 
DO? DO7 

W1 

DOS DOD DOD DOD 
DO9 DO1 DO1 DO1 

BYTE1 DO10 DO2 DO2 DO2 
DO11 DOS DOS DOS 
DO12 DO4 D1 D5 DO4 

D9 
DO4 

D13 DO13 DOS DOS DOS 
DO14 DOS DOS DOS 
DO15 DO? DO? DO? 

W2 
DO16 DOD DOD DOD 
DO17 DO1 DO1 DO1 

BYTE2 
DO18 DO2 DO2 DO2 
DO19 DOS DOS DOS 
DO20 DO4 D2 D6 DO4 D10 DO4 D14 DO21 DOS DOS DOS 
DO22 DOS DOS DOS 
DO23 DO? DQ7 DO7 

WS 

DO24 DOD DOD DOD 
DO25 DO1 DO1 DO1 

BYTE3 
DO26 DO2 DO2 DO2 
DO27 DOS DOS DOS 
DO28 DO4 OS D7 DQ4 

D11 
DO4 

D15 DO29 DOS DQS DOS 
DQS0 DOS DQS DOS 
DO31 DO? DQ7 DO? 

FIGURE 4.4.7-B 
128K TO BM BY 32 EEPROM SIMM BLOCK DIAGRAM 
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4.4.8-100 PIN DRAM, SDRAM & ROM DIMM FAMILY 
CAPACITY-up to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40 bits. 
DATA CONFIGURATIONS-Seven DATA Word configurations are defined: 

-32 BIT DRAM & SD RAM without PARITY 
-36 BIT DRAM & SDRAM for ECC CODES 
--40 BIT DRAM & SDRAM for ECC CODES 
-32 BIT MULTIPLEXED ROM without PARITY. 

CONFIGURATION-26 Different Configurations are defined using various combinationa of X1, X4, X8, and 
X16 DRAM & SDRAM memories including 2 bank configurations, 5 for DRAM and 21 
forSDRAM. 

LOGIC FEATURES-The modules contain the Serial Presence Detect (SPD) feature that conist of a built 
in serial access EEPROM that stores information on mutiple parameters and attributes of the module 
such as technology, storage capacity, configuration, data word configuration, refresh mode, and 
speed of the module. 

PACKAGE-100 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS -Figs. 4.4.8-A & 4.4.8-8 
TECHNOLOGY COMPARISON TABLE - Fig. 4.4.8-C 
SDRAM CLOCK WIRING DIAGRAMS - Fig. 4.4.8-D 
SDRAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.4.8-E through 4.4.8-Z 
DRAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.4.8-AA through 4.4.8-AE 
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X32 SDRAM DIMM 

X40 ECC DRAM DIMM 

X36 ECC DRAM DIMM 

X32 DRAM DIMM 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

.12. 
20 

21 

22 

E. 
1! 
25 

26 

E.. 
1§. 

~ 
1Q 

~ 
~ 
E. 
1! 
~ 
1§. Top View 
E.. 
1§. 

~ 
.!Q 

.i1 
~ 
.£ 
.!i 
...§. 

~ 
..iZ 
~ 

FIGURE 4.4.8- B 

61 

62 

63 -
64 -
65 -

83 -
84 -
85 

86 -87 -
68 

89 -90 -
91 

92 -
93 -
94 

95 -
96 -
97 -

~ 
~ 
A3 

.A5 

A7 

~ 

~ 
~ 
w 
@3 
~4 
QQ.25 

~6 
QQ.27 

'fil.D 
QQ.28 

QQ.29 

QQ.30 

QQ.31 

w 
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100 Pin 32, 36, or 40 BIT DRAM, 32 BIT SDRAM DIMM PINOUT 
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X32 MUX ROM DIMM 

X40 ECC SDRAM DIMM 

X36 ECC SDRAM DIMM 

X32 SDRAM DIMM 

3 D09 
4 54 D010 
5 55 0011 -6 56 VOD -
7 129.12 
8 Q9_13 
9 

10 ,, 
12 

13 

14 64 -15 65 -16 66 A7 -..J7 67 - ~ 
18 68 - ~ 
19 69 -20 70 

_E1 71 
_22 

_ES 73 - ~ 
_E4 74 - ~ 
_ES 75 - ~ 
_ES 76 - ~ 
_E7 77 - Q!i.E1 
_ES 78 ~ 
_JS 79 - fil. 
_10 80 - ~ 
_11 81 YQP 
_32 82 - ~ 
_33 83 - ~ 
-14 84 ~ 
_35 85 ~ 
_36 86 
_17 87 -_38 88 -89 - QQ.25 

90 - QQ.26 
91 12Qll7 
92 ~ 
93 - QQ.28 
94 - QQ.29 

_jS 95 QQ.30 
_46 96 QQ.31 
_j7 97 - 1£§§ 
_48 98 - §e.Q 

FIGURE 4.4.8- C 
100 Pin 32, 36, or 40 BIT DRAM, 32 BIT SDRAM DIMM PINOUT 
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100 PIN DRAM/SD RAM DIMM PINO UT COMPARISON 

PIN DRAM DIMM SDRAM DIMM MUXROM 

11 CASo DQMBO NU 
18 A10 A10/AP A10 

19 A12 BA1 A12 

20 NU A12 A14 

22 NU Vref NU 
25 NU CKO NU 
27 NU CKEO NU 
28 wr;_ WE NU 
29 ~ "So Eo 
30 "RAS2 "S2 E2 
37 CAS2 DQMB2 NU 
61 CAST DQMB1 NU 
68 A11 BAO A11 

69 A13 A11 A13 

70 NU A13 A15 

72 NU liA"S NU 
73 NU GAS" NU 
75 NU CK1 NU 
77 NU CKE1 NU 
78 crE" NU crE" 
79 FiAST "S1 ET 
80 ~ "S3 E3 
87 ~ DQMB3 NU 

Notes: 
1. A 10 on DRAM DIMM is also AP on SD RAM DIMM 

~- A14 on DRAM DIMM is also BAO on SDRAM DIMM 
3. A 15 on DRAM DIMM is also BA 1 on SD RAM DIMM 

(for 4 Bank SDRAM). 

Figure 4.4.8-D 
100 Pin DRAM, SD RAM, & ROM DIMM, PIN COMPARISON 
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10 
Ohm 

0 LOAD NETS CK~ 

*r 
10 

Ohm SDRAM 1 
2 LOAD NETS CK 1\1\/v I i SDRAM2 

* 

3 LOAD NETS CK 

4 LOAD NETS CK 

5 LOAD NETS CK 

r 
10 

Ohm 

1\1\/v " 
*J_ 

10 

10 
Ohm 

r 
j 

SDRAM 1 
SDRAM2 

SDRAM 3 

SDRAM 1 

SDRAM2 

SDRAM 3 

SDRAM4 

SDRAM 1 
SDRAM2 

SDRAM 3 

SDRAM4 

SDRAM 5 

Figure 4.4 .8'-E 

Notes: 

1. THE CK INPUTS SHOULD HAVE A 
NOMINAL DELAY OF .4ns MEASURED 
FROM THE CK INPUT AT THE DIMM 
TAB TO THE CK INPUT OF THE SDRAM 
(OR PADDING CAPACITOR). (EG: THIS 
IS APPROXIMATELY 2" OF PCB WIRE 
AND 2.5pf OF INPUT CAPACITANCE). 

2.) THE VARIATION OF CK INPUT DELAY 
WILL BE+/- .1 NS FOR BOTH CK 
INPUTS. (EG: IF THE WIRE 
IMPEDANCE IS APPROX. 65 ohms, 
THIS CORRESPONDS TO A 
CAPACITANCE VARIATION OF+/- 3p, 
IN TOTAL CK INPUT CAPACITANCE). 

100 Pin SDRAM DIMM~ CLOCK WIRING 
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we--------------111----------------------, 
so ------------, 

DOMB0 --------, 

DOMB1 

DOMB s WE 
DO0 --'Vl/v 1/0 0 
DO1 1/01 DO 
DO2 1/02 
DO3 1/03 

DQ4 
DOS 
DQ6 
DO7 

DOS 
DO9 

DO10 
DQ11 

DQ12 
DQ13 
DO14 
DQ15 

80-BN 

AO-AN 

RAS 

CAS 

CKEO 

CKE1 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 

D1 

DOMB s WE 
1/00 
1/01 D2 
1/02 
1/03 

DOMB s WE 
1/00 
1/01 
1/02 
1/03 

D4 

80-BN: SCRAMS D0-D7 

AO-AN: SDAAMS D0-D7 

AAS: SDAAMS D0--07 

GAS: SDAAMS D0--07 

CKE: SDAAMS D0-D3 

CKE: SDAAMS D4--D7 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 4SDRAMS 
*CK1 4SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

S2 ---------~ 
DQMB2 -------, 

DOMB3 

DO16 
DO17 
DO18 
DO19 

D020 
DO21 
D022 
0023 

DO24 
DQ25 
DO26 
DO27 

DO28 
DQ29 
DO30 
DQ31 

DOMB s WE 
1/00 
1/01 
1/02 
1/03 

D4 

DOMB s WE 
1/00 
1/01 
1/02 
1/03 

DOMB 
1/00 
1/01 
1/02 
1/03 

D5 

s WE 

D6 

DOMB s WE 
1/00 
1/01 
1/02 
1/03 

D7 

SERIAL PD 

SCL~SDA 
·~ 

SAO SA1 SA2 

DO-D7 

--T-'-----➔• DO-D7 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Figure 4.4.8-IF 
100 Pin X32 SDRAM DIMM, 1 Bank with X4 SDRAMs 
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we 
so 

OQMB0 

OQMB s WE 
oao 1/00 
OQ1 1/01 
OQ2 1/02 
OQ3 --"Vl/v 1/03 DO 
DQ4 1/04 
OQS 1/05 
oas 1/06 
OQ7 1/07 

OQMB1 

OQMB s WE 
oaa 1/00 
OQ9 1/01 

0010 1/02 
0011 1/03 D1 
0012 1/04 
0013 1/05 
0014 1/06 
OQ15 1/07 

BD-BN B0-BN: SD RAMS DO-D3 

AO-AN AO-AN: SDRAMS D0-D3 

RAS RAS: SDRAMS D0-D3 

CAS CAS: SDRAMS D0-D3 

CKE0 CKE: SDRAMS D0-D3 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock SDRAMS 
Input 

*CKO 4SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

S2 --------
00MB2 -------, 

OQ16 
0017 
OQ18 
OQ19 
oa20 
OQ21 
0022 
0023 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

D2 

OQMB3 -----~ 

OQ24 
0025 
OQ26 
OQ27 
0028 
OQ29 
OQ30 
OQ31 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

D3 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

T 
D0-D3 

D0-D3 

Figure 4.4.8-G 
100 Pin X32 SD RAM DIMM, 1 Bank with XS SD RAMs 
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we 
so 

DQMB0 
DQO 
DQ1 
DQ2 
DQ3 -'\IV\, 
DQ4 
DQS 
DQ6 
DQ7 

DQMB1 
DQB 
DQ9 

DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

80-BN 

AO-AN 

RAS 

CAS 

CKEO 

LDQMB s WE 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 DO 

UDQMB 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

80-BN: SCRAMS 00-01 

AO-AN: SCRAMS 00-01 

RAS: SCRAMS 00-01 

GAS: SCRAMS 00-01 

CKE: SCRAMS D0-O1 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock SDRAMS 
Input 

·cKo 2SDRAMS 
*CK1 

•wire per Clock Loading Table/Wiring Diagrams 

S2 

DQMB2 
DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
D021 
DQ22 
D023 

DQMB3 
DQ24 
DQ25 
DQ26 
DQ27 
DQ28 
DQ29 
DQ30 
DQ31 

Figure 4.4.8-H 
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LDQMB s WE 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 01 

UDQMB 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

T 
00-01 

D0-D1 

100 Pin X32 SDRAM DIMM, 1 Bank with X16 SD RAMs 
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WE------------50----------
DQMB0 s 
uoo 
UO1 
UO2 
UO3 
UO4 
uos 
UO6 
UO7 DO 

DQMB1 DQMB1 
DOB UOB 
DQ9 UO9 

DQ10 UO10 
DQ11 UO11 
DQ12 UO12 
DQ13 UO13 
DQ14 UO14 
DQ15 UO15 

DQMB2 
DO16 
DQ17 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DO23 

DQMB3 
DQ24 
DQ25 
D026 
D027 
DQ28 
DO29 
DQ30 
DQ31 

80-BN 80-SN: SDRAMS DO 

AO-AN ► AO-AN: SDRAMS DO 

RAS RAS: SDRAMS DO 

CAS CAS: SDRAMS DO 

CKE0 CKE: SDRAMS DO 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock SDRAMS 
Input 

*CKO 1 SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

Figure 4.4.8-1 

WE 

SERIAL PD 

SCL~SDA 
·~· 

SAO SA1 SA2 

DO 
__ '.J'..._ ____ ,.► DO 

100 Pin X32 SDRAM DIMM, 1 Bank with X32 SD RAMs 
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WE 

S1 
so 

DQMB0 

DQ0 
DQ1 
DQ2 
DQ3 ----A,/1/1, 
D04 
DQS 
DQ6 
DQ7 

DQMB1 

DQS 
DQ9 

DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

S3 

S2 
DQMB2 

DQMB s WE DQMB s WE 
1/00 1/00 
1/01 1/01 
1/02 1/02 
1/03 DO 1/03 D4 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

DQMB3 

DQMB s WE DQMB s WE 
1/00 1/00 
1/01 1/01 
1/02 1/02 
1/03 D1 1/03 D5 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

80-BN 80-BN: SDRAMS D0-D7 

AO-AN AO-AN: SDRAMS D0-D7 

RAS RAS: SDRAMS DO-D7 

GAS GAS: SDRAMS D0-D7 

CKE0 CKE: SDRAMS DO-D3 

CKE1 CKE: SDRAMS D4-D7 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 4SDRAMS 
*CK1 4SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

Figure 4.4.8-J 

0016 
DQ17 
DQ18 
DQ19 
D020 
D021 
D022 
DQ23 

D024 
DO25 
D026 
D027 
D028 
DQ29 
DQ30 
DO31 

VDD 

Vss 
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DQMB s WE DQMB s 
1/00 1/00 
1/01 1/01 
1/02 

D2 
1/02 

1/03 1/03 D6 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

DQMB s WE DQMB s 
1/00 1/00 
1/01 1/01 
1/02 1/02 
1/03 D3 1/03 D7 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

SERIAL PD 

SCL SDA 

AO A1 A2 

SAO SA1 SA2 

D0-D7 

:::t ► D0-D7 

100 Pin X32 SDRAM DIMM, 2 Bank with XS SD RAMs 
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4.4.6-1 WE 

80-BN 

AO-AN 

RAS 

GAS 
CKE0 

CKE1 

S1 

so 
DQMB0 LDQMB 

DQ0 1/00 
DQ1 1/01 
DQ2 1/02 
DQ3 --'\/1/\, 1/03 
DQ4 1/04 
DQ5 1/05 
DQS 1/06 
DQ7 1/07 

DQM81 UDQMB 
DQ8 1/08 
DQ9 1/09 

DQ10 1/010 
DQ11 1/011 
DQ12 1/012 
DQ13 1/013 
DQ14 1/014 
DQ15 1/015 

S3 

S2 

DQMB2 LDQMB 
DQ16 1/00 
DQ17 1/01 
DQ18 1/02 
DQ19 1/03 
DQ20 1/04 
DQ21 1/05 
DQ22 1/06 
DQ23 1/07 

DQMB3 UDQMB 
DQ24 1/08 
DQ25 1/09 
DQ26 1/010 
DQ27 1/011 
DQ28 1/012 
DQ29 1/013 
DQ30 1/014 
DQ31 1/015 

80-BN: SCRAMS D0-D3 

AO-AN: SDRAMS D0-D3 

RAS: SDRAMS D0-D3 

GAS: SDRAMS D0-D3 

CKE: SDRAMS D0-D1 

CKE: SDRAMS D2-D3 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 2SDRAMS 
*CK1 2SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

s WE 

DO 

s WE 

01 

LDQMB s WE 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 02 

UDQMB 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

LOQMB s WE 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 03 

UDQMB 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

D0-D3 
__ T...._ ____ ... ► D0-03 

Figure 4.4.8-K 
100 Pin X32 SDRAM DIMM, 2 Bank with X16 SDRAMs 
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we 
S1 
so 

COMBO COMBO 
D00 uoo 
DQ1 U01 
D02 U02 
D03 U03 
D04 U04 
DOS uos 
D06 U06 
D07 U07 

DOMB1 DOMB1 
D08 U08 
D09 U09 

D010 U010 
DQ11 U011 
D012 uo 12 
D013 U013 
D014 U014 
D015 U015 

DOMB2 DOMB2 
D016 U016 
D017 uo 17 
D018 U018 
D019 uo 19 
D020 U020 
D021 U021 
D022 U022 
D023 U023 

DQMB3 
DQ24 
D025 
D026 
D027 
D028 
DQ29 
DQ30 
DQ31 

80-BN 80-BN: SCRAMS 00--01 

AO-AN AO-AN: SCRAMS 00--01 

RAs" RAS: SCRAMS D0-01 

CAs" CAS: SCRAMS D0-D1 

CKEO CKE: SCRAMS DO 

CKE1 CKE: SCRAMS D1 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SCRAMS 

Input 

·cKo 1 SCRAM 

"CK1 1 SCRAM 

"Wire per Clock Loading Table/Wiring Diagrams 

s WE 

DO 

JEDEC Standard No. 21-C 

COMBO s WE 

uoo 
U01 
U02 
U03 
U04 
uos 
U06 
U07 D1 

DQMB1 
U08 
U09 
U010 
U011 
U012 
U013 
U014 
U015 

DQMB2 
U016 
U017 
U018 
U019 
U020 
U021 
U022 
U023 

DOMB3 
U024 
U025 
U026 
U027 
U028 
U029 
U030 
U031 

SERIAL PD 

SCL~ 
·~·· 

SAO SA1 SA2 

T 

Page 4.4.8-13 

SDA 

DO-D1 

D0-01 

Figure 4.4.8-L 
100 Pin X32 SDRAM DIMM, 2 Bank with X32 SDRAMs 
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'wE--------------------------------. 50-----------------------------
DQMBD --------, 

DQMB1 

DQD 
DQ1 
DQ2 
DQ3 

DQ4 
DQS 
DOS 
DQ7 

DOS 
DQ9 

DQ10 
DQ11 

DQ12 
DQ13 
DQ14 
DQ15 

CB0 
CB1 
CB2 
C83 

80-BN 

AO-AN 

RAS 

CAS 

CKE0 

CKE1 

DQMB s WE 
1100 
1101 DO 
1102 
1103 

DQMB s WE 
1100 
1101 D1 
1102 
1103 

DQMB s WE 
1100 
1101 D2 
1102 
1103 

00MB S WE 
1100 
1101 
1102 
1103 

00MB 

1100 
1101 
1102 
1103 

D3 

s 

D8 

WE 

80-BN: SDRAMS DO-DB 

AO-AN: SDRAMS DO-DB 

RAS: SDRAMS DO-DB 

CAS: SDRAMS DO-DB 

CKE: SDRAMS DO-D3, DB 

CKE: SDRAMS D4-D7 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 4or5 SDRAMS 
*CK1 4or5SDRAMS 

•wire per Clock Loading Table/Wiring Diagrams 

DQM82 -------, 

DQM83 

DQ16 
DQ17 
DQ18 
DQ19 

DQ20 
DQ21 
DQ22 
DQ23 

DQ24 
DQ25 
DQ26 
DQ27 

DQ28 
DQ29 
DQ30 
DQ31 

DQMB s WE 
1100 
1101 D4 
1102 
1103 

DQMB s WE 
1100 
1101 D5 
1102 
1103 

DQMB s WE 
1100 
1101 D6 
1102 
1103 

DQMB s WE 
1100 
1101 
1102 
1103 

D7 

SERIAL PD 

SCL_J7___.SDA 
·~· 

SAO SA1 SA2 

DO-DB 
__ 'T'....._ _____ • DO-DB 

Figure 4.4.8-M 
100 Pin X36 ECC SD RAM DIMM, 1 Bank with X4 SDRAMs 
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we-----------1-----------------~ 
so -------------1---------------

DQMB0 --------, 

oaMB s we 

DQ0 1/00 
DO1 1/01 
DO2 1/02 
DO3 -.J\/1/'v 1/03 DO 
D04 1/04 
DO5 1/05 
DO6 1/06 
DO7 .__1/O_7 __ ,---..---J 

DQMB1 ------~ 

DOS 
DO9 

DO10 
DO11 
DO12 
DO13 
DO14 
DO15 

CBO 
CB1 
CB2 
CB3 

80-BN 

AO-AN 

RAS 

CAs' 
CKEO 

DQMB s WE 
1/0 0 
1/01 
1/02 
1/03 D1 
1/04 
1/05 
1/06 
1/07 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 

C4 

80-BN: SCRAMS CO-C4 

AO-AN: SCRAMS CO-C4 

RAS: SDRAMS D0-04 

CAS: SCRAMS DO-D4 

--- . CKE: SDRAMS D0-D4 

DQMB2 -----~ 

DO16 
DO17 
DO18 
DO19 
DO20 
DO21 
DO22 
DO23 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

C2 

DQMB3 ------

DO24 
DQ25 
DO26 
DO27 
DQ28 
DQ29 
DQ30 
DQ31 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 C3 
1/04 
1/05 
1/06 
1/07 

SERIAL PC 

SCL_r7.__.SDA 
·~·· 

SAO SA1 SA2 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS DO-D4 
__ T..1.-____ _i.► CO-D4 

Clock Wiring 

Clock SDRAMS 
Input 

*CKO 5 SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

Figure 4.4.8-N 
100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 & X8 SDRAMs 
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WE 

so 
DQMB0 

DQMB1 

BO-SN 

AO-AN 

RAS 

GAS 
CKE0 

DQO 
DO1 
DO2 
DQ3 ---ANv 
D04 
D05 
DQ6 
DO7 

DOS 
DO9 

DO10 
DO11 
DQ12 
0013 
DQ14 
DQ15 

CB0 
CB1 
CB2 
CB3 

LDQMB s WE 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 DO 

UOQMB 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

DQMB s WE 
1100 
1101 
1102 
1103 

D2 

80-BN: SDRAMS 00-02 

AO-AN: SDRAMS 00-02 

RAS: SDRAMS D0-O2 

GAS: SDRAMS 00-02 

CKE: SDRAMS O0-D2 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 3SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

DQMB2 
DO16 
DO17 
DO18 
DQ19 
DQ20 
DQ21 
D022 
D023 

DQMB3 
D024 
0025 
D026 
0027 
D028 
DO29 
DO30 
DO31 

Figure 4.4.8-0 

LDQMB s WE 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 01 

UDOMB 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

00-02 
__ :J:'_._ ____ ➔► O0-D2 

100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 & X16 SDRAMs 
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WE 
so 

COMBO 
D00 
D01 
DQ2 
D03 
DQ4 
DOS 
D06 
D07 

DOMB1 
DOS 
D09 

DQ10 
D011 
D012 
D013 
D014 
D015 

DOMB2 
D016 
D017 
D018 
D019 
D020 

.D021 
D022 
D023 

DOMB3 
D024 
D025 
D026 
D027 
D028 
D029 
D030 
D031 

CBO 
CB1 
CB2 
CB3 

80--BN 80--BN: SDRAMS D0-D1 

AO-AN AO-AN: SDRAMS DO-D1 

RAS RAS: SDRAMS D0-D1 

CAS CAS: SDRAMS D0-D1 

CKEO CKE: SDRAMS D0-D1 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 2 SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

COMBO 
uoo 
U01 
UO2 
UO3 
UO4 
uos 
U06 
UO7 

DOMB1 
uos 
U09 
U010 
U011 
U012 
U013 
U014 
U015 

DOMB2 
U016 
U017 
U01B 
U019 
UO20 
U021 
UO22 
U023 

COMB 

uoo 
uo 1 
UO2 
UO3 

JEDEC Standard No. 21-C 
Page 4.4.8-17 

s WE 

DO 

s 

D1 

WE 

SERIAL PD 

SCL~SDA 
~--

SAO SA1 SA2 

D0-D1 
__ T...._ _____ ► D0-D1 

Figure 4.4.8-P 
100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 & X32 SDRAMs 
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WE --------------------111-------------------m-----------. 51------------t---------+-------------------+-------, so -----------+------+--+-----------------. 
DQMB0 -------111---+--+------, 

COMB s WE DQMB 
DQ0 1/00 1/00 
DQ1 1/01 1/01 
DQ2 1/02 
DQ3 -'W'v 1/03 DO 

1/02 
1/03 

D04 1/04 1/04 
DOS 1/05 1/05 
DO6 1/06 1/06 
DQ7 1/07 1/07 

DQMB1 -------111----1---+-----, 

DO8 
DQ9 

DO10 
DQ11 
DO12 
DO13 
DO14 
DO15 

CB0 
CB1 
CB2 
CB3 

DQMB 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DQMB 

1/00 
1/01 
1/02 
1/03 

s WE DQMB 

1/00 
1/01 

D1 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

s we COMB 

1/00 
DB 1/01 

1/02 
1/03 

DQMB2 

s WE 
DO16 
DO17 

D4 
DO18 
DO19 
DQ20 
D021 
DO22 
DQ23 

DQMB3 

s WE 
DO24 
0025 

D5 DO26 
0027 
DQ28 
0029 
DQ30 
DO31 

s WE 

D9 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 D2 
1/04 
1/05 
1/06 
1/07 

DQMB s WE 
1/00 
1/01 
1/02 
1/03 D3 
1/04 
1/05 
1/06 
1/07 

Clock Wiring 

Clock 
Input 

*CKO 
*CK1 

SDRAMS 

SSDRAMS 
SSDRAMS 

COMB s 
1/00 
1/01 
1/02 
1/03 D6 
1/04 
1/05 
1/06 
1/07 

DQMB s 
1/00 
1/01 
1/02 
1/03 D7 
1/04 
1/05 
1/06 
1/07 

*Wire per Clock Loading Table/Wiring Diagrams 

80--BN BO--BN: SDRAMS D0--D9 

AO-AN AO-AN: SDRAMS D0--D9 

RAS RAS: SDRAMS D0--D9 

CAS CAS: SDRAMS D0--D9 

CKE0 CKE: SDRAMS D0--D3, DB 

CKE1 CKE: SDRAMS D4-D7, D9 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Figure 4.4.8-Q 

SERIAL PD 

SCL~SDA 
·~ 

SAO SA1 SA2 

D0--D9 
__ rp..._ _____ ► D0--D9 

100 Pin X36 ECC SD RAM DIMM, 2 Bank with X4 & XS SD RAMs 
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WE 
51 
so 

OQMB0 LDQMB s 
OQ0 1/00 
OQ1 1/01 
002 1/02 
DQ3 --'VI/I, 1/03 
DQ4 1/04 
OQ5 1/05 
006 1/06 
007 1/07 DO 

DQMB1 UOQMB 
OQ8 1/08 
009 1/09 

OQ10 1/010 
OQ11 1/011 
OQ12 1/012 
OQ13 1/013 
OQ14 1/014 
DQ15 1/015 

OQMB2 LDQMB s 
OQ16 1/00 
0017 1/01 
0018 1/02 
0019 1/03 
OQ20 1/04 
0021 1/05 
0022 1/06 
0023 1/07 01 

OQMB3 UOQMB 
OQ24 1/08 
OQ25 1/09 
OQ26 1/010 
OQ27 1/011 
OQ28 1/012 
OQ29 1/013 
0030 1/014 
DO31 1/015 

00MB s 
CBO 1/00 
CB1 1/01 04 
CB2 1/02 
CB3 1/03 

80-BN B0-BN: SDRAMS DO-D5 

AO-AN AO-AN: SDRAMS DO-D5 

RAS RAS: SDRAMS DO-D5 

GAS GAS: SDRAMS D0-DS 

CKEO CKE: SDRAMS DO-D1, D4 

CKE1 CKE: SDRAMS D2-D3, D5 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input. 

·cKo 3SDRAMS 
•cK1 3SDRAMS 

•Wire per Clock Loading Table/Wiring Diagrams 

WE 

WE 

WE 

LDQMB 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UOQMB 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

LOQMB 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UOQMB 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

OQMB 

1/00 
1/01 
1/02 
1/03 

s 

02 

s 

03 

s 
05 

WE 

WE 

we 

JEDEC Standard No. 21-C 
Page 4.4.8-19 

SERIAL PD 

OCL~SM 
AO A1 A2 

SAO SA1 SA2 

DO-D5 
__ 'T'_.__ ____ ..11,► D0-D5 

Figure 4.4.8-R 
100 Pin X36 ECC SD RAM DIMM, 2 Bank with X4 & X16 SDRAMs 
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WE° 
·s1 

so 

DQMBO DQMBO 
DQO 1100 
DQ1 1101 
DQ2 1102 
DQ3 1103 
DQ4 1104 
DQ5 1105 
DQ6 1106 
DQ7 1107 

DQMB1 DQMB1 
DQB 1108 
DQ9 1109 

DQ10 11010 
DQ11 11011 
DQ12 11012 
DQ13 11013 
DQ14 11014 
DQ15 11015 

DQMB2 
DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
D021 
D022 
DQ23 

DQMB3 
DQ24 
DQ25 
DQ26 
D027 
D028 
DQ29 
DQ30 
DQ31 

DQMB 

CBO 1100 
CB1 1101 
CB2 1102 
CBS 1103 

BO-BN BO-BN: SDRAMS DO-D3 

AO-AN AO-AN: SDRAMS D0-D3 

RAS AAS: SDRAMS D0-D3 

CAS GAS: SDRAMS D0-D3 

CKE0 CKE: SDRAMS DO, D2 

CKE1 CKE: SDRAMS D1, D3 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock SDRAMS 
Input 

~CKO 2SDRAMS 
*CK1 2SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

s WE 

DO 

s WE 

D2 

DQMBO s WE 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 D1 

DQMB1 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

DQMB2 
11016 
11017 
11018 
11019 
11020 
11021 
11022 
11023 

DQMB3 
11024 
11025 
11026 
11027 
11028 
11029 
11030 
11031 

DQMB s 'WE 
1100 
1101 D3 
1102 
1103 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

T 
D0-D3 

DO-D3 

Figure 4.4.8-S 
100 Pin X36 ECC SD RAM DIMM, 2 Bank with X4 & X32 SDRAMs 
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DQMB0 --------, 

DQO 
DQ1 
002 
DQ3 

DQ4 
oas 
006 
OQ7 

DQMB s WE 
uoo 
UO1 
UO2 
UO3 

so 

DO 

OQMB s WE 
uoo 
UO1 
UO2 
U03 

D1 

DQM81 -------, 

DQB 
DQ9 

oa10 
DQ11 

DQ12 
DO13 
DO14 
DQ15 

CB0 
CB1 
CB2 
CB3 

80-BN 

AO-AN 

RAS 
CAS 

CKE0 

CKE1 

OQMB s WE 
uoo 
UO1 
UO2 
UO3 

D2 

OQMB s WE 
uoo 
1/01 
UO2 
U03 

DCMB 

uoo 
UO1 
UO2 
U03 

D3 

s WE 

D8 

80-BN: SDRAMS D0-D9 

AO-AN: SDRAMS D0-D9 

RAS: SDRAMS D0-D9 

GAS: SDRAMS D0-D9 

CKE: SDRAMS DO-D3, D8 

CKE: SDRAMS D4-D7, D9 

NOTE: AL..1.. RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 5SDRAMS 
*CK1 5SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

DQMB2 ------

0017 
DQ18 
OQ19 
0020 

DQ20 
DO21 
DO22 
DQ23 

00MB s WE 
uoo 
UO1 
UO2 
U03 

D4 

OQMB s WE 
uoo 
UO1 
UO2 
1/03 

D5 

DQMB3 ------

0023 
DQ24 
DQ25 
DQ26 

DQ28 
DQ29 
DQ30 
DQ31 

CB4 
CBS 
CB6 
CB7 

00MB S WE 
UDO 
UD1 
1/02 
1/03 

D6 

OQMB s WE 
uoo 
uo 1 
UO2 
U03 

D7 

00MB S WE 
uoo 
UO1 
UO2 
U03 

D9 

SERIAL PD 

SCL~SDA 
·~ 

SAO SA1 SA2 

D0-D9 
__ '.I'..._ ____ _.~ D0-D9 

Figure 4.4.8-T 
100 Pin X40 ECC SDRAM DIMM, 1 Bank with X4 SD RAMs 
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WE 
so 

DQMB0 

DOMB1 

DQO 
DO1 
DO2 
DO3 ....J\/1/v 
DO4 
DOS 
DO6 
DO7 

DOB 
DQ9 

DO10 
DO11 
DO12 
DO13 
DO14 
DO15 

CB0 
CB1 
CB2 
CB3 
CB4 
CBS 
CBS 
CB7 

BO-SN 

A(}-AN 

RAS 

GAS 
CKEO 

DQMB s WE 
uoo 
UO1 
UO2 
1/03 DO 
U04 
uos 
UO6 
1/07 

DOMB s WE 
uoo 
UO1 
UO2 

D4 UO3 
U04 
uos 
UO6 
U07 

DQMB s WE 
uoo 
1/01 
UO2 
UO3 
U04 
1/05 
1/06 
U07 

D4 

8(}-BN: SORAMS 0(}--04 

A(}-AN: SORAMS 0(}--04 

RAS: SORAMS 0(}--04 

GAS: SORAMS 0(}--04 

CKE: SORAMS 0(}--04 

DQMB2 

DQMB3 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 5SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

DQMB s WE 
DO16 uoo 
DO17 1/01 
DO18 
DO19 

U02 
U03 D2 

DO20 1/04 
DO21 1/05 
DO22 1/06 
DQ23 1/07 

DQMB s WE 
DO24 uoo 
D025 UO1 
DO26 
D027 

U02 
UO3 D3 

DQ28 U04 
D029 uos 
DO30 UO6 
DQ31 U07 

SERIAL PO 

SCL~SOA 
·~ 

SAO SA1 SA2 

0(}--04 

__ '.I'..1-------11>► 0(}--04 

Figure 4.4.8-U 
100 Pin X40 ECC SD RAM DIMM, 1 Bank with XS SDRAMs 
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WE 

so 

COMBO 

DOMB1 

BO-SN 

AO-AN 

RAS 

GAS 
CKE0 

000 
001 
002 
003 --'1/1/v 
004 
005 
006 
007 

008 
009 

0010 
0011 
0012 
0013 
0014 
0015 

CB0 
CB1 
CB2 
CB3 
CB4 
CBS 
CBS 
C87 

LDQMB s WE 
110 0 
1101 
1102 
1103 
1104 
1105 
1106 
1107 DD 
UDOMB 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

00MB s WE 
1100 
1101 
1102 
1103 02 
1104 
1105 
1106 
1107 

80--BN: SDRAMS D0--D2 

AO-AN: SDRAMS D0--D2 

RAS: SDRAMS D0--D2 

GAS: SDRAMS DO-D2 

CKE: SDRAMS D0--02 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 3SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

DOMB2 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 

DOMB3 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 

Figure 4.4.8-V 

JEDEC Standard No. 21-C 
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LDOMB s WE 
1100 
1101 
1102 
1103 
1104 
1105 
110 6 
1107 D1 
UDOMB 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

SERIAL PD 

SCL~ SDA 
·~·· 

SAO SA1 SA2 

D0--D2 
__ T..,__ ____ ,... D0--D2 

100 Pin X40 ECC SDRAM DIMM, 1 Bank with XS & X16 SDRAMs 
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WE------------~ 
so-----------, 

BO-BN 

AO-AN 

RAS 
GAS 

CKEO 

DQMB1 

DQMB2 

DQMB3 

DQS 
DQ9 

DQ10 
DQ11 
D012 
DQ13 
DQ14 
DQ15 

DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 

D024 
DQ25 
D026 
D027 
D028 
DQ29 
DQ30 
DQ31 

CBO 
CB1 
CB2 
CB3 
CB4 
CBS 
CB6 
CB7 

B0-BN: SDRAMS D0-D2 

AO-AN: SDRAMS D0-D1 

RAS: SDRAMS DO-D1 

CAS: SDRAMS D0-D1 

CKE: SDRAMS DO-D1 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 2SDRAMS 
*CK1 

*Wire per Clock Loading Table/Wiring Diagrams 

DQMBO s 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 DO 
DQMB1 
1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

DQMB s 
1/00 
1/01 
1/02 
1/03 D1 
1/04 
1/05 
1/06 
1/07 

Figure 4.4.8-W 

WE 

WE 

SERIAL PD 

SCL-r--LSDA 
·~·· 

SAO SA1 SA2 

T 
D0-D1 

D0-D1 

100 Pin X40 ECC SDRAM DIMM, 1 Bank with XB & X32 SD RAMs 
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WE 

S1 

so 
OQMBO 

oao 
OQ1 
002 
D03 -J\/11\, 
004 
oas 
D06 
007 

OQMB1 

oas 
009 

OQ10 
OQ11 
0012 
OQ13 
OQ14 
OQ15 

CBO 
CB1 
CB2 
CB3 
CB4 
CBS 
CB6 
CB7 

DQMB2 

DQMB s WE OQMB s WE 
1/00 1/00 
1/01 1/01 
1/02 
1/03 DO 

1/02 
1/03 D4 

1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

OQMB3 

DQMB s WE DQMB s WE 
1/00 1/00 
1/01 1/01 
1/02 
1/03 D1 

1/02 
1/03 D5 

1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

OQMB s WE OQMB s WE 
1/00 1/00 
1/01 1/01 
1/02 1/02 
1/03 D8 1/03 D9 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

80-BN 80-BN: SDRAMS DO-D9 

AO-AN AO-AN: SDRAMS D0-D9 

RAS RAS: SDRAMS D0-D9 

CAS GAS: SDRAMS D0-D9 

CKEO CKE: SDRAMS D0-D3, D8 

CKE1 CKE: SDRAMS D4-D7, D9 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Figure 4.4.8-X 

OQ16 
0017 
OQ18 
OQ19 
0020 
OQ21 
0022 
DQ23 

0024 
OQ25 
0026 
DQ27 
OQ2S 
DQ29 
0030 
OQ31 
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OQMB s WE OQMB s 
1/00 1/00 
1/01 1/01 
1/02 
1/03 D2 

1/02 
1/03 D6 

1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

DQMB s we OQMB s 
1/00 1/00 
1/01 1/01 
1/02 
1/03 D3 

1/02 
1/03 D7 

1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

Clock Wiring 

Clock 
SDRAMS 

Input 

·cKo 5SDRAMS 
•CK1 5SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD SQ--GSDA 
AO A1 A2 

SAO SA1 SA2 

VDD -DO-D9 

vss T DO-D9 

100 Pin X40 ECC SDRAM DIMM, 2 Bank with X8 SDRAMs 
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we 
51 
so 

DQMB0 LDQMB s 
DQ0 VO0 
DQ1 VO1 
DO2 VO2 
DQ3 -vv,; VO3 
DQ4 VO4 
DO5 VOS 
DQ6 VOS 
DO7 ·vo1 DO 

DQMB1 UDQMB 
DOS VOS 
DO9 VO9 

DQ10 VO10 
DQ11 VO11 
DQ12 VO12 
DQ13 VO13 
DQ14 VO14 
DQ15 VO 15 

DQMB2 LDQMB s 
DQ16 VOD 
DQ17 VO1 
DQ18 VO2 
DQ19 VO3 
DO20 VO4 
DQ21 VOS 
D022 VOS 
DQ23 VO7 D1 

DQMB3 UDQMB 
DQ24 VOS 
D025 VO9 
D026 VO1D 
DQ27 VO11 
DQ2S VO 12 
DQ29 VO13 
DQ30 VO14 
DQ31 VO15 

DQMB s 
CB0 VO0 
CB1 VO 1 
CB2 VO2 
CB3 VO3 D4 
CB4 VO4 
CBS VOS 
CBS VOS 
CB7 VO7 

80-BN 80-BN: SDRAMS D0-05 

AO-AN AO-AN: SDRAMS D0-D5 

RAS RAS: SDRAMS DO-D5 

c5AS GAS: SDRAMS DO-D5 

CKEO CKE: SCRAMS D0-D1, D4 

CKE1 CKE: SDRAMS D2-D3, D5 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 3SDRAMS 
*CK1 3SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

WE 

WE 

WE 

LDQMB s WE 
VOO 
VO 1 
VO2 
VO3 
VO4 
VOS 
VOS 
VO7 D2 

UDQMB 
VOS 
VO9 
VO 10 
L'011 
VO 12 
VO 13 
VO 14 
VO15 

LDQMB s WE 
VO0 
VO 1 
VO2 
VO3 
VO4 
VOS 
VOS 
VO7 03 

UDQMB 
VOS 
VO9 
VO 10 
VO11 
VO12 
VO13 
VO14 
VO15 

DQMB s WE 
VO0 
VO1 
VO2 
VO3 D5 
VO4 
VOS 
VOS 
VO7 

SERIAL PD 

=-Q-+SDA 
AO A1 A2 

SAO SA1 SA2 

T 
D0-D5 

D0-D5 

Figure 4.4.8-Y 
100 Pin X40 ECC SD RAM DIMM, 2 Bank with XS & X16 SD RAMs 
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we 
51 
so 

COMBO COMBO s WE COMBO s WE 
COO 1/00 1/00 
CO1 1/01 1/01 
CO2 1/02 1/02 
CO3 1/03 1/03 
CQ4 1/04 1/04 
CO5 1/05 1/05 
CQ6 1/06 1/06 
CO7 1/07 DO 1/07 D1 

COMB1 DQMB1 COMB1 
CO8 1/08 1/08 
DQ9 1/09 1/09 

CO10 1/010 1/010 
CO11 1/011 1/011 
CO12 1/012 1/012 
CO13 1/013 1/013 
CO14 1/014 1/014 
CO15 1/015 1/015 

COMB2 COMB2 COMB2 
CO16 1/016 1/016 
CO17 1/017 1/017 
CO18 1/018 1/018 
CO19 1/019 1/019 
CQ20 1/020 1/020 
CQ21 1/021 1/021 
CQ22 1/022 1/022 
CQ23 1/023 1/023 

COMB3 DQMB3 
CQ24 1/024 
DQ25 1/025 
CQ26 1/026 
CO27 1/027 
CQ28 1/028 
CO29 1/029 
CO30 1/030 
CO31 1/031 

COMB s WE COMB s WE 
CBO 1/00 1/00 
CB1 1/01 1/01 
CB2 1/02 1/02 
CB3 1/03 D2 1/03 D3 
CB4 1/04 1/04 
CBS 1/05 1/05 
CBS 1/06 1/06 
CB7 1/07 1/07 

80-BN BCH3N: SDRAMS D0-D3 

AO-AN AO-AN: SDRAMS D0-D3 

RAS ► RAS: SDRAMS D0-D3 
SERIAL PD 

CAS CAS: SDRAMS D0-D3 

CKEO CKE: SDRAMS DO, D2 SCLQ-, SDA 
AO A1 A2 

CKE1 CKE: SDRAMS D1, D3 

SAO SA1 SA2 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 
VDD D0-D3 

Vss :::t ► D0-D3 

Clock Wiring 

Clock 
SDRAMS 

Input 

*CKO 2SDRAMS 
*CK1 2SDRAMS 

*Wire per Clock Loading Table/Wiring Diagrams 

Figure 4.4.8-Z 
100 Pin X40 ECC SD RAM DIMM, 2 Bank with XS & X32 SDRAMs 
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OE-----------------------------------. we -------------+------------------..... 
RASO---------, 
CASO --------, 

CAS1 

ffi FiAS WE OE 
DQ0 110 0 
DQ1 1101 02 
DQ2 1102 
DQ3 -'I/VI, ._11_0...,.3 __ -.----,---,---

ci:s RAS WE OE 
004 1100 
DQS 1101 01 
DQ6 1102 
DQ7 1103 

ffi RAS WE OE 
DQ8 1100 
DQ9 1101 03 

DQ10 1102 
DQ11 1103 

CAS RAS WE OE 
DQ12 1100 
DQ13 1101 D3 
DQ14 1102 
DQ15 1103 

AO-AN AO-AN: DRAMS D0-D7 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Vee 

Vss 

:C D0-D7 
__ '.I'_,_ ____ ➔► D0-D7 

RAS2 --------~ 
CAS2 --------, 

CAS3 

DQ16 
DQ17 
DQ18 
DQ19 

D20 
D21 
D22 
D23 

DQ24 
DQ25 
0026 
DQ27 

0028 
DQ29 
DQ30 
0031 

i5As Ris WE OE 
1100 
1101 
1102 
1103 

ci:s 
1100 
1101 
1102 
1103 

i5As 
1100 
1101 
1102 
1103 

i5As 
1100 
1101 
1102 
1103 

04 

RAS WE OE 
05 

RAS WE OE 

06 

RAS we OE 

D7 

SERIAL PD SCL-GSDA 
SAO SA1 SA2 

Figure 4.4.8-AA 
100 Pin X32 DRAM DIMM, 1 Bank with X4 DRAMs 
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OE 

WE 

RASO 
CASO 

CAS1 

ffi RAS WE OE 
oao 1/00 
D01 1/01 
D02 1/02 
D03 .....J\/1/1, 1/03 DO 
D04 1/04 
D05 1/05 
D06 1/06 
D07 1/07 

6AS RAS WE OE 
DQS 1/00 
D09 1/01 

DQ10 1/02 
DQ11 1/03 D1 
DQ12 1/04 
DQ13 1/05 
DQ14 1/06 
D015 1/07 

AO-AN AO-AN: DRAMS D0-03 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Vee 

Vss 

--:::r:....------+► D0-03 
__ 'T'..__ ____ ... 00-03 

RAS2 
CAS2 

CAS3 

JEDEC Standard No. 21-C 
Page 4.4.8-29 

CAS i'iAS WE oe 
DQ16 1/00 
D017 1/01 
DQ18 1/02 
DQ19 1/0 3 D2 
DQ20 1/04 
DQ21 1/05 
DQ22 1/06 
D023 1/07 

m RAS WE oe 
D024 1/0 0 
D025 1/01 
D026 1/02 
DQ27 1/03 D3 
0028 1/04 
D029 1/05 
D030 1/06 
D031 1/07 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

Figure 4.4.8-AB 
100 Pin X32 DRAM DIMM, 1 Bank with X8 DRAMs 
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OE 
WE 

RASii 

CASO LCAS RAS WE OE 
DQO 1100 
D01 L'01 
D02 L'02 
D03 -YV'v L'03 
D04 
D05 
D06 
D07 

CAS1 
DQS 
DQ9 

D010 
D011 
0012 
D013 
D014 
D015 

1104 
1105 
1106 
1107 DO 

iicAS 
L'OS 
1109 
L'O 10 
11011 
11012 
11013 
11014 
11015 

AO-AN AO-AN: DRAMS DO-D1 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Vee 

Vss 

--_c.,.....-----i.► DO-D1 
__ 'T'..,__ ____ _.► DO-D1 

RAS2 

CAS2 

CAS3 

Figure 4.4.8-AC 

D016 
D017 
DQ18 
DQ19 
D020 
DQ21 
D022 
D023 

D024 
D025 
D026 
D027 
D028 
D029 
D030 
D031 

i:cAS RAS WE OE 
L'OO 
L'01 
L'02 
L'03 
U04 
L'05 
L'06 
U07 D1 

uc'AS 
uos 
L'09 
11010 
L'011 
L'012 
L'013 
11014 
L'015 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

100 Pin X32 DRAM DIMM, 1 Bank with X16 DRAMs 
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.... OE 
"",·,,~ 

ltASO 
CASO 

5.s 
DOO 1/00 
D01 1/01 
D02 1/02 
D03 ---'\NI, 1/03 
DQ4 1/04 
DOS 1/05 
D06 1/06 
D07 1/07 

CAS1 

CAS 

DOB 1/00 
DQ9 1/01 

D010 1/02 
D011 1/03 
0012 1/04 
D013 1/05 
0014 1/06 
0015 1/07 

RAS WE OE 5.s RAS WE OE 
1/00 
1/01 
1/02 

DO 1/03 D4 
1/04 
1/05 
1/06 
1/07 

RAS WE OE CAS RAS WE OE 
1/00 
1/01 
1/02 

D1 1/03 D5 
1/04 
1/05 
1/06 
1/07 

AO-AN AO-AN: DRAMS DO-D7 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Vee 

Vss T 
D0-07 

D0-D7 

RAS3 
RAS2 
CAS2 

D016 
D017 
D01B 
D019 
0020 
0021 
D022 
0023 

CAS3 

0024 
0025 
0026 
0027 
D02B 
0029 
0030 
0031 

Figure 4.4.8-AD 

JEDEC Standard No. 21-C 
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CAS RAS WE OE CAS RAS WE 
1/00 1/00 
1/01 1/01 
1/02 1/02 
1/03 D2 1/03 D6 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

5.s RAS WE OE 5.s 
1/00 1/00 
1/01 1/01 
1/02 1/02 
1/03 D3 1/03 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

SERIAL PD 

SCL~SDA 
-~-

SAO SA1 SA2 

RAS we 

D7 

100 Pin X32 DRAM DIMM, 2 Bank with XS DRAMs 

Release7 
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OE 

WE 

RAS1 
RASO 

CASO i:cAS RAS WE 
DQO 1100 
D01 1101 
D02 1102 
D03-JVl/v 1103 
D04 1104 
D05 1105 
D06 1106 
D07 1107 DO 

CAS1 iicAs 
DOS 1108 
D09 1/09 

0010 11010 
0011 11011 
0012 11012 
0013 11013 
0014 11014 
0015 1/015 

RAS3 
RAS2 

CAS2 LCAS RAS WE 
0016 1100 
0017 1101 
0018 1102 
0019 1103 
0020 1104 
0021 1105 
0022 1/06 
0023 1107 D1 

CAS3 iicAs 
0024 VOS 
0025 1109 
0026 1/010 
0027 11011 
0028 11012 
0029 11013 
0030 11014 
0031 1/015 

AO-AN AO-AN: DRAMS O0-D1 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 

Vee 

Vss 

D0-D3 
__ '.I'..,_ ____ _., D0-D3 

OE i:cAS 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 

iicAS 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

OE LCAS 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 

iicAS 
1108 
1109 
11010 
11011 
11012 
11013 
11014 
11015 

RAS WE OE 

D2 

RAS WE OE 

D3 

SERIAL PD 

SCL~SDA 
·~·· 

SAO SA1 SA2 

Figure 4.4.8-AE 
100 Pin X32 DRAM DIMM, 2 Bank with X16 DRAMs 
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4.5 Eight Byte Memory Modules 

4.5.1 -168 PIN DRAM DIMM FAMILY 

4.5.2 - 200 PIN DRAM DIMM FAMILY 

4.5.3-168 PIN UNBUFFERED DRAM DIMM FAMILY 

4.5.4 - 168 PIN UNBUFFERED SDRAM DIMM FAMILY 

4.5.5-144 PIN DRAM S0-DIMM FAMILY 

4.5.6-144 PIN SDRAM S0-DIMM FAMILY 

Release? 
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4.5.1 -168 PIN DRAM DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.5.1-1 

CAPACITY-256K, 5121<, 1 M, 2M, 4M, BM, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS 
DATA CONFIGURATIONS-Four DATA Word configurations are defined: 

-64 BIT without PARITY 
-72 BIT for PARITY CODES 
-72 BIT & 80 BIT for ECC CODES 

CONFIGURATION--21 Different Configurations are defined using various combinationa of X1, X4, XS, X9, 
X16 and X18 memories including 2 bank configurations using X4 devices. 

LOGIC FEATURES-The modules contain "PRESENCE DETECT" and "IDENTITY" featurs that conist 
of output pins in the PDn and IDn fields which supply encoded values that define the storage capacity, 
configuration, data word configuration, refresh mode, and speed of the module. 

PACKAGE-168 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS AND PD TABLES-Figs. 4.5.1-A, 4.5.1-B, & 4.5.1-C 
CAPACITY / DEVICE CONFIGURATION TABLE-Fig. 4.5.1-D 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.5.1-E through 4.5.1-AB 

Release4-7 

XILINX EXHIBIT 1006 
Page 629



JEDEC Standard No. 21-C 
Page 4.5.1-2 

- VSS 

- DQO 

- DQ1 

D02 

DQ3 

VDD 
- DQ4 
-

DQ5 

DQ6 

DQ7 

- DOS RSVD 

- VSS 

DQ9 

DQ10 
- 0011 
- DQ12 
- ·0013 
- VDD 
- 0014 
-

D015 

D016 

D017 RSVD 

VSS 

D018 RSVD 

D019 RSVD 
-

VDD 
- WO 
. 

CEO 
!,,a- RSVD lea- CE2 

-
REO 

GO 
-

VSS 

AO 

A2 

A4 

A6 
-

AS 
-

A10 

A12 

VDD 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

XBO ECC MODE DIMM 

X72 ECC MODE DIMM 

X72 PARITY MODE DIMM 

X64DIMM 

s-v- 7f"'i:: 
6 FRONT REAR C 

SIDE SIDE C 
l=l C 
l=l C 
l=l C 
t:::J C 
::J C 
l::J C 
l::J C 

t:::J C 
t:::J C 
l::J C 
l=l C 
l=l C 
l=l C 
l=l C 
l=l C 
l=l C 
l::J C 
l::J C 
l::J C 
l::J C 
l::J C 
l::J C 
l=l C 
t:::J C 
l=l C 
l=l C 
l=l C 
l=l C 
t:::J C 
t:::J C 
t:::J C 
::J C 
::J c:: 
::J C 
::J C 
::J C 
::J C 
i----, 

Top Half 
Top View 

Figure 4.5.1-A 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

VSS 

DQ36 -
DQ37 

DQ38 

DQ39 

VDD 

DQ40 

DQ41 

DQ42 

D043 

RSVD D044 -vss 
DQ45 

0046 

0047 -
D048 

D049 

VDD 

DQ50 -
DQ51 -
DQ52 -
RSVD 0053 -vss 
RSVD -
RSVD 

. 
VDD 

RFU 

CE1 

CE3 - RSVD 

RE1 

RFU 

VSS 

A1 

P:3 

AS 

A7 

AS 

A11 

A13 

VDD 

168 PIN, 64, 72, or 80 BIT DIMM PINOUT, TOP HALF 

-
DQ40 

D041 

D042 

D043 
-

D044 

DQ45 

DQ46 

DQ47 

D048 

D049 

DQ50 

D051 

DQ52 

DQ53 -
D054 

DOSS 

DQ56 

DQ57 

D058 

DQ59 

-
-
-
-
-
-
-
-
-

-

Release4-7 

XILINX EXHIBIT 1006 
Page 630



- RFU 41 
- RFU 42 
- vss 43 

G2 44 

RE2 45 

CE4 46 

14-- RSVD lcl--- CE6 47 

- W2 48 

VDO 49 
-

D020 RSVD 50 

0021 RSVO 51 

0022 D018 52 

0023 0019 53 
- VSS 54 

0024 D020 55 
-

D025 0021 56 
-

0026 rvv,-:, 57 

D027 0023 58 

- VOO 59 

D028 0024 60 

- RFU 61 - RFU 62 

- RFU 63 

RFU 64 

D029 l'V'\25 ""' 
nt"l'.lQ - nl"l21S RC!VO "" 
0031 - rv-,,,7 "' - yr::.c, /SA 

nl"\<l".) l'V'\no "" 
n,vn r,,v,n 7n 

nrn.< - ""M 71 
nt"\<tC - =•1 n 
- """ .,,, 
nl"'l<lC - l'V'\M 74 

IY\<l7 - n""" 7C:. 

; l"\l"\<lQ - nl"\= 7/S 

I nl"\<lO IOI-- nf'l<>C RSVn 77 

- "'"' 7A 

Inn• 70 

I""• an 

I nne '" - I cn7 A◊ 

- I inn AO 

- lunn ..., 

xao ECG MODE DIMM 

X72 ECG MODE DIMM 

X72 PARITY MODE DIMM 

X64DIMM 

~ '---1: t::J 
t::J C: 
::::::1 C: 
l::J FRONT REAR C: l::J SIDE SIDE C: 

l::J C 
t:::J C 
t:::J C: 
t::J C: 
::::::1 C: 
::::::1 C: 
::::::1 C 
t::J C 
t::J C 
t::J C 
t:::J C: 
t:::J C: 
t:::J C: 
::::::1 C: 
::::::1 C: 
::::::1 C 
::::::1 C 
t::J C 
t::J C 
t:::J C: 
t:::J C: 
t::J C: 
t::I C: 
::::::1 C: 
::::::1 C: 
::::::1 C 
::::::1 C 
::::::1 C 
t::J C 
t:::J C 
t:::J C: 
t::I C: 
t::J C: 
t::I C: 
l::J C: 
l::J C: 
l::J C: 
l::J C: 
l::J C: 

Bottom Half 
Top View 

Figure 4.5.1-B 
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RFU 

BO 

vss 
RFU 

RE3 

CES 

CE7 

PDE 

VDO 

RSVD 

RSVD 

'""'54 

'""''5 
yc,c, 

D'''"' 
rv·.c7 

r,/"\co 

""""'9 

""'"' 
'""'"" 
CFI I 

RF" 

RF" 
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""~· 
r,N~ 

r,~rn 

Hnn 
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r,nur, 
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"nn 
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enc 
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JEDEC Standard No. 21-C 
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-
-
-
-
~ 

-- RSVD 
·~ 

~ 

~ 

,..,,.,,.n 

""""1 

D"""' 

D063 

~ Dl"\<>A 

~ nn,,c 

nn,,c 

. 

D"""' 

r,/"\co 

,..,~~ 

'""'M ........,;.g,, r,~~n 

l'V'\.,., 

l'V'\= 
I"\/"\.,.. 
n/"\.,.4 

n/"\-,.c 
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168 PIN, 64, 72, or 80 BIT DIMM PINOUT, BOTTOM HALF 
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JEDEC Standard No. 21-C 
P 4 51-4 a, e . 

DIMM DRAM DRAM Av. REFRESH INTERVAL 
CONFIGURATION # DRAM ROW COL. NORMAL SLOW 

PD PD PD PD (Parity, ECC) BANKS CONFIGURATION ADDA ADDR (µS) 
4 3 2 1 

0 0 0 0 256K X 64/72, 72 1 256KX 16/18 9 9 15.6 125 

0 0 0 1 512K X 64/72, 72 2 256KX 16/18 9 9 15.6 125 

0 0 1 0 512K X 64/72, 72/80 1 512KX8/9 10 9 15.6 125 

0 0 1 1 1 M X 64/72, 72/80 2 512KX 8/9 10 9 15.6 125 

0 1 0 0 1 M X 64/72, 72/80 1 1MX4/16/18 10 10# 15.6 125 

0 1 0 1 2M X 64/72, 72/80 2 1MX4/16/18 10 10# 15.6 125 

0 1 1 0 1 M X 64/72, 72 1 1M X 16/18 12 8 15.6 31.2 

1 0 0 0 2M X 64/72, 72 2 1MX16/18 12 8 15.6 31.2 

1 0 0 1 2M X 64/72, 72/80 1 2MX8 11 10 15.6 62.5 

1 0 1 0 4M X 64/72, 72/80 2 2MX8 11 10 15.6 62.5 

1 0 1 1 4MX72 1 4MX 1/4 12·· 11** 15.6 31.2 

1 0 1 1 4M X 64, 72/80 1 4MX4/16 12/11 10/11 15.6 31.2/62.5 

1 1 0 0 BM X 64/72, 72/80 2 4M X4/16 12/11 10/11 15.6 31.2/62.5 

1 1 0 1 BM X 64/72, 72/80 1 BMXB 12 11 15.6 31.2 

1 1 1 0 16M X 64/72, 72/80 2 BMXB 12 11 15.6 31.2 

1 1 1 1 16M X 64/72, 72/80 1 16MX4 13/12 11/12 15.6 TBD/31.2 

0 0 0 0 16M X 64/72, 72 1 16M X 16 13/12 11/12 15.6 TBD/31.2 

0 0 0 1 32M X 64/72, 72/80 2 16M X 4/16 13/12 11/12 15.6 TBD/31.2 

0 0 1 0 32M X 64/72, 72/80 1 32MX8 14/13 11/12 7.8/15.6 TBD* 

0 0 1 1 64M X 64/72, 72/80 2 32MX8 14/13 11/12 7.8/15.6 TBD* 

0 1 0 0 64M X 64/72, 72/80 1 64MX4 14/13 12/13 7.8/15.6 Tso· 

0 1 1 1 Expansion 

Note 1) • These modules using 256M devices are for reference only and will be further defined m the future. 
Note 2) 1 = Logic high ; 0 = Logic low; In Table Information. 
Note 3) ** This addressing includes a redundant address to allow mixing of 12/1 0(X4) and 11/11 (X1) DRAMs 
Note 4) # 1 M X 16/18 DRAMS with 10/10 addressing may dissipate excessive power in many applications. Care must be taken to 

ensure device thermal limits are not exceeded. 12/8 addressing is provided as a lower power option. 
PD Note: PD & ID terminals must each be pulled up through a resistor to VDD at the next higher level assembly. 

PDs will either be open or driven to VOH or driven to VOL via on-board buffer circuits. 
ID Note: IDs will either be open (NC) or connected directly to VSS without a buffer. 

PD7 PD6 PD8 100 ID1 

SPEED (tRAC) 82 165 CONFIGURATlON 166 83 REFRESH MODE 167 

80 ns 0 1 X64 1 0 NORMAL 0 

70 ns 1 0 X72 PARITY 1 1 3ELF-REFRESI- 1 

60 ns 1 1 X72 ECC 0 0 REFRESH MODE 
50 ns 0 0 X80 ECC 0 1 

40 ns 0 1 DATA CONFIGURATION DATA ACCESS PD5 

PD SPEED TABLE 
MODE 81 

FAST PAGE 0 

FPW/EDO 1 

Figure 4.5.1-C EDO DETECTION 
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64, 72, & 80 BIT DRAM DIMM CAPACITY IN M BYTE 

~ 
4MDRAM 16M DRAM 

256K 512K 1M 1M 2M 4M 
M 

e 

n X18 X16 X9 XS X4 X1S X16 X9 XS X4 

256KX 64 4 

256KX 72 4 

256K X 72 (ECC) 4 

256K X 80 (ECC) 

512X64 8 8 

512KX 72 8 8 

512K X 72 (ECC) 8 8 9 

512K X 80 (ECC) 10 

1MX64 16 16 4 

1MX72 16 18 4 

1M X72 (ECC) 16 18 18 4 

1M X 80 (ECC) 20 20 

2MX64 8 8 

2MX72 8 8 

2MX72 (ECC) 8 8 9 

2MX 80 (ECC) 10 

4MX~ 16 16 

4MX72 16 18 

4MX72 (ECC) 16 18 18 

4MX 80 (ECC) 20 20 

BM X 64 
8MX72 

BMX 72 (ECC) 

BMXB0 (ECC) 

16MX 64 

16M X72 

16M X 72 (ECC) 

16M X 80 (ECC) 

32MX64 

32MX72 

32M X 72 (ECC) 

32M X 80 (ECC) 

64MX64 

64MX72 

64M X 72 (ECC) 

64M X 80 (ECC) 

Figure 4.5.1-D 

X18 

4 

4 

8 

8 

JEDEC Standard No. 21-C 
Page 4.5.1-5 

64MDRAM 256MDRAM 

4M SM 16M 16M 32M 

X16 X9 XS X4 X18 X16 X9 XS 

4 

8 8 

8 

8 9 

10 

16 16 4 

16 18 4 

16 18 18 4 

20 20 

8 8 

8 8 

8 8 9 

10 

16 

16 

16 18 

20 

168 PIN, 64, 72, & 80 BIT DRAM DIMM Capacity Table 
Release 4-7 
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X4 

16 

18 

18 

20 
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D012 
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--

-

-

-
-
-
-

----
D013 
D014 
DQ1S 
DQ1S 

,-
-·-

ID 
D018 
D019 
D020 
DQ21 

D022 
DQ23 
D024 
DQ2S 

-

-
-
-
-

CE3 
D027 
D028 
DQ29 
DQ30 

-

D031 
DQ32 
D033 
DQ34 

-
-

-
-

AOO 
B01111 

A1-+-Ane 
VDDID 
VSSID 

.... 

.... 

DQO 
D01 
D02 
D03 

DQO 
D01 
D02 
DQ3 

DQO 
D01 
D02 
D03 

DQO 
D01 
D02 
D03 

DQO 
D01 
D02 
D03 

DQO 
D01 
DQ2 
D03 

DQO 
D01 
DQ2 
D03 

DQO 
D01 
DQ2 
D03 

~ 
t> 
::c 
::c 

RE2 --
CE4 -

I I I W2 ~.,. 
G2 

I ... 
DQ3S- DQO 
0037:: D01 DO DB DQ38- D02 
D039- D03 . 
D040- DQO 

D1 0041: D01 D9 0042: D02 
0043: DQ3 

I I CE5 
0045: DQO 
004s: DQ1 D2 0047: DQ2 D10 
D048: D03 

DQ49- DQO 
DQSO- DQ1 D3 D11 DQS1 D02 
DQS2 D03 

I I CE6 I I 

DQS4- DQO 

D4 
oass- DQ1 D12 oass- DQ2 
oasr DQ3 

oass- DQO 
oass- DQ1 D5 oaso- DQ2 D13 
oas1- DQ3 

I I CE? V I I 

oass- DQO 
D064- D01 D6 DOSS D02 D14 
DOSS DQ3 

DQS7 DQO 

D7 DOSS D01 D15 DQsg- D02 
D070 D03 

Ill AO: DO to D7 
Ill BO: DB to D1S 
1111 A1-+-An: DO to D1S 
Ill Doto 01s 
Ill DO to D1S 

Figure 4.5.1-E 
168 PIN, X64 DRAM DIMM, 1 bank with X4 DRAMs 
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REO 
CEO 
WO 
GO 

AO-An 

DQO DQO DQ36 
DQ1 DQ1 DQ37 
DQ2 DQ2 DO38 
DQ3 DQ3 DQ39 
DQ4 DQ4 DO DQ40 D4 DQ5 DQ5 DO41 
DQ6 DQ6 DQ42 
DQ7 DQ7 DQ43 

CE1 CE5 

DQ9 DQO DQ45 DQO 
DQ10 DQ1 DQ46 DQ1 
DQ11 DO2 DQ47 DQ2 
DQ12 DQ3 DQ48 DQ3 
DQ13 DQ4 D1 DQ49 DQ4 D5 DQ14 DQ5 DQ50 DOS 
DQ15 DQ6 DQ51 DO6 
DQ16 DQ7 DQ52 DQ7 

ffi CE6 

DQ18 DQO DQ54 DQO 
DQ19 DQ1 DQ55 DO1 
DQ20 DQ2 DQ56 DQ2 
DQ21 DQ3 DQ57 DO3 
DQ22 DO4 D2 DOSS DO4 D6 DQ23 DOS DQ59 DQ5 
DQ24 DQ6 DQ60 DO6 
DQ25 DQ7 DQ61 DO7 

CE3 CE7 

DQ27 DQO DQ63 DQO 
DQ28 DQ1 DQ64 DO1 
DQ29 DQ2 DQ65 DQ2 
DQ30 DQ3 DQ66 DQ3 
DQ31 DQ4 D3 DQ67 DQ4 D7 DQ32 DQ5 DO68 DOS 
DQ33 DQ6 DQ69 DQ6 
DQ34 DQ7 DQ70 DQ7 

AO• [>[> a,,, AO: DO to D3 
BOllil II! BO: D4to D7 

A1-An• I> ao A1-An: DO to D7 
VDD• ...L a,,, DO to D7 
vss• ...L II! DO to D7 

Figure 4.5.1-F 
168 PIN, X64 DRAM DIMM, 1 bank with XS DRAMs 
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DQ6 
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ffi 
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DO10 
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DO15 
DO16 

ffi 
DO1B 
DO19 
DQ20 
DO21 
DQ22 
DQ23 
DQ24 
DQ25 

ffi 
DQ27 
DQ2B 
DQ29 
DQ30 
DQ31 
DQ32 
DQ33 
DQ34 

AO• 
80111 
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DOB 
DO9 
DO10 
DO11 
DO12 
DO13 
DO14 
DO15 

[CE 
DOD 
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DO3 
DO4 
DOS 
DOS 
DQ7 

OCI: 
DQB 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

I>[> 
t> 
::c: ::c: 

RE2 
W2 
G2 

CE4 
DQ36 
DQ37 
DQ3B 
DQ39 
DQ40 
DQ41 
DQ42 
DQ43 

DO 
CE5 

D2 
OCE 

DO45 DOB 
DO46 DO9 
DO47 DO10 
DO48 DO11 
DO49 DO12 
DO50 DO13 
DO51 DO14 
DO52 DO15 

CE6 mE 
DO54 DOD 
DQ55 DO1 
DO56 DO2 
DQ57 DO3 
DO5B DO4 
DO59 DOS 
DQ60 DQ6 
DQ61 DO7 

D1 
CE7 

D3 
OCE 

DQ63 DOB 
DQ64 DQ9 
DQ65 DO10 
DQ66 DQ11 
DQ67 DO12 
DQ6B DO13 
DQ69 DO14 
DO70 DQ15 

., AO: DO& D1 

.., BO: D2& D3 
111 A1-1-An: DO to D3 
111 Doto D3 
.,. Doto D3 

Figure 4.5.1-G 
168 PIN, X64 DRAM DIMM, 1 bank with X16 DRAMs 
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REOo---------, 
RE1• -----------,,----------, 
Woe-----1;:,--■-..+-----, 

: _>--~,-•1~1,-+-■1---~, I I 
AO-An 

ooo----1 ooo 
001 - 001 
002 :; 002 
003 - 003 
004 - 004 
005 - 005 DO 
006 - 006 
007 - 007 

CE1 
009-=-■-1 000 
0010= 001 
0011:: 002 
0012:: 003 
0013- 004 

01 0014- 005 
0015- 006 
D016- 007 

ffi .,,_.i .... 

D018e-----t 000 
D019- 001 
D020= 002 
D021 = 003 
0022= 004 

02 D023= 005 
D024= 006 
D025- 007 

CE3 

D027 . .,_ ---1 000 
D028= 001 
D029= 002 
ooso= oos 
D031 = 004 
D032: 005 
D033- 006 

D3 

D034- 007 

- 000 
- 001 
-- 002 
-- 003 
- 004 
- 005 08 
- 006 
- 007 

.- D00 
-■ 001 
- D02 
- D03 
- 004 
,_ DOS D9 
,- D06 
- D07 

- D00 
- D01 
- D02 
- D03 
- D04 
- 005 

D10 
- 006 
- D07 

- D00 
- D01 
- 002 
- 003 
- D04 
- DOS D11 
- D06 
- D07 

I 

I 

AO•D----1[:? 11o AO: DO to 03, D8 to D11 
Bo• l>;;,■,---llo► BO: D4 to 07, D12 to D15 

A1-+An• (> 11o A1-+An: DO to D15 
VOOlil ::c 11o DO to 015 
VSSlil :r 11o DO to 015 
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RE2-=-------, 
RE3-=-------------. 
ID-=---, .... I>--~+------
W2 v 
G2 

D036e-■---t D00 
D037 D01 
D038- D02 
D039- D03 
D040- D04 
D041- DOS 
D04r D06 
D04S- D07 

CE5 
D04s-=--■1 D00 
DQ46= D01 
D047= D02 
D048:: D03 
D049- D04 
DQSO- DOS 
D051 D06 
D052 D07 

CE6 
D0540-----t D00 
D055 D01 
D056- D02 
oosr oos 
ooss- 004 
D059 DOS 
D060- D06 
D061 = D07 

CE? 
D063----1 D00 
D064= D01 
ooss- 002 
D066- D03 
D067 D04 
D068 DOS 
D069 D06 
D070 D07 

- T 
T I 

D4 

D5 

06 

07 

- D00 
.- D01 
-- 002 
- D03 
- D04 
- DOS 
.- D06 
.- D07 

- D00 
- D01 
- D02 
- D03 
.... D04 
.- DOS 
-- D06 
- D07 

- D00 
- D01 
- D02 
,_ D03 
,_ D04 
- 005 
- D06 
- D07 

- D00 
- D01 
- D02 
- D03 
- D04 
.- DOS 
,_ D06 
.- D07 

I 

D12 

• I 

D13 

I 

D14 

I 

D15 

Figure 4.5.1-H 
168 PIN, X64 DRAM DIMM, 2 banks with X8 DRAMs 
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REO 
RE1 
WO 
GO 

AO-An 

CEO 
DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DO? 

CE1 
DO D4 

CE5 
D2 D6 

UCE UCE UCE UCE 
DQ9 DOS DOS DO45 DO8 DOS 
DQ10 DQ9 DQ9 DQ46 DO9 DQ9 
DO11 DQ10 DO10 DQ47 DQ10 DQ10 
DQ12 DQ11 DQ11 DO48 DO11 DQ11 
DQ13 DQ12 DQ12 DQ49 DQ12 DQ12 
DQ14 DO13 DO13 DQ50 DO13 DQ13 
DQ15 DQ14. DO14 DQ51 DQ14 DQ14 
DQ16 DQ15 DQ15 DQ52 DQ15 DQ15 

CE2 ~ ~ CE6 ~ [C"E 
DQ18 DQO DQO DQ54 DQO DQO 
DQ19 DQ1 DQ1 DQ55 DQ1 DQ1 
DO20 DQ2 DO2 DQ56 DQ2 DQ2 -
DQ21 DQ3 DO3 DQ57 DO3 DQ3 
DQ22 DQ4 DQ4 DQ58 DQ4 DQ4 
DQ23 DO5 DQ5 DQ59 DQ5 DQ5 
DQ24 DQ6 DO6 DQ60 DQ6 DQ6 
DQ25 DQ? DO? DQ61 DQ7 DO? 

CE3 
D1 D5 

CE? 
D3 D7 

UCE UCE UCE UCE 
DQ27 DOS DOS DQ63 DQ8 DOS 
DQ28 DQ9 DO9 DO64 DQ9 DQ9 
DQ29 DQ10 DQ10 DO65 DQ10 DQ10 
DQ30 DQ11 DQ11 DQ66 DQ11 DQ11 
DQ31 DQ12 DO12 DQ67 DQ12 DQ12 
DQ32 DQ13 DQ13 DQ68 DQ13 DQ13 
DQ33 DQ14 DQ14 DQ69 DQ14 DQ14 
DQ34 DQ15 DQ15 DQ70 DQ15 DQ15 

AO@ [>[> .., AO: DO & D1, D4 & D5 
B01111 a, BO: D2 & D3, D6 & D7 

A1-+Anllll I> • A1-+An: DO to D7 
VDD• ::c ar DO to D? 
VSSIIII ::c • DO to D? 

Figure 4.5.1-1 
168 PIN, X64 DRAM DIMM, 2 banks with X16 DRAMs 
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DO33 
DO34 

AOe-£:?,-Ao: DO to D7, D16 
soo--:t:>--so: DB to 01s, 011 Doss 

A1-+Ane-{>-A1--+-An: DO to D17 
VDDllll _._ 111 DO to D17 
VSOllll ::C III DO to D17 

-
--

--------
-
---
-

-

DQO 
DO1 

DO DQ2 
DO3 . 
DQO 
DO1 D1 DO2 
DQ3 

DQ D16 I 
I 

DQO 
DQ1 D2 DO2 
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Figure 4.5.1-J 
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RE2 -
W2 - r-... 

m "" -
G2 

DO36- DQO 
DO37- DO1 D8 DO38- DO2 
DO39- DO3 

DO40- DQO 
DO41- DO1 D9 DO42- DO2 
0043- DO3 

DO44- DQ D20 
CE5 I 

0045.;. DQO 
DO46- DQ1 D10 DO47- DO2 
DO48- DO3 

DO49- DQO 
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DO52- DO3 
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CE6 I 
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0011 · I DQ D23 

168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X4 & X1 DRAMs 
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REO 
Wo 
CE'5 
GO 

AO-An 

DQO ---1 

DQ1 --
002 --
003--

004 ---i 000 
DOS 001 

01 006 DQ2 
007 003 

DOB ---1 DO D16/4 
CE1 
009 ---1 DQO 
0010 001 

02 0011 DQ2 
0012 003 

00139----1 000 
0014 001 

03 0015 DQ2 
0016 003 

0017---1 DO D1°6/4 
CE2 

0018----i 000 
0018 001 

04 0020 002 
DQ21 DQ3 

0022e---1 OQO 
0023 001 DS 
0024 002 
0025 003 

0025---1 oa D16/4 
CE3 
0027---i DQO 
002a 001 

06 DQ29 DQ2 
0030 DQ3 

0031---1 ooo 
0032 001 D? 
0033 DQ2 
0034 003 

Aoe-f:?- AO: DO to 07: 016 

D16/4 
BO~BO: 08 to 015, D17 

A1-+Ane--{:>--A1-+An: DO to 017 oo35---1 DQ 
VDD• :r: • DO to 017 .__ ___ ___. 

VSG• :r: ... DO to 017 Figure 4.5.1-K 
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0040---1 000 

D8 

0041 001 Dg 
0042 002 
0043 003 

DQ449-----1 DO 

CES 

0045----i 000 
0046 001 

010 0047 002 
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011 0051 002 
DQ52 003 

0053e----1 DO D17/4 
CE6 
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0055 001., 

012 0056 DQ2 
0057 003 
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0052-- oo D17/4 
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0063-- 000 
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0067----i 000 
0068 001 

015 0069 002 
0070 003 

0071----i DO D17/4 

168 PIN, X72 (Parity .mode) DRAM DIMM, 1 bank with X4 & X4 W/4 cE 
DRAMs 
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REO RE2 
CEO CE4 
WO W2 
GO G2 

AO-An 

DQO DQO DQ36 DQO 
DQ1 DQ1 DQ37 DQ1 
DQ2 DQ2 DQ38 DQ2 
DQ3 DQ3 DQ39 DQ3 
DQ4 DQ4 DO DQ40 DQ4 D4 DOS DOS DQ41 DOS 
DQ6 DQ6 DQ42 DQ6 
DQ7 DQ7 DQ43 DQ7 
DOB DOB DQ44 DOB 

CE1 CE5 
DQ9 DQO DQ45 DQO 
DQ10 DQ1 DQ46 DQ1 
D011 DQ2 DQ47 DQ2 
DQ12 DQ3 DQ48 DQ3 
DQ13 DQ4 D1 DQ49 DQ4 D5 DQ14 DOS DQSO DOS 
DQ15 DQ6 DQS1 DQ6 
DQ16 DQ7 DQS2 DQ7 
DQ17 DOB DQS3 DOB 

CE2 CE6 

DQ18 DQO DQ54 DQO 
DQ19 DQ1 DOSS DQ1 
DQ20 DQ2 DQ56 DQ2 
DQ21 DQ3 DQ57 DQ3 
DQ22 DQ4 D2 DQSB DQ4 D6 D023 DOS DQS9 DOS 
DQ24 DQ6 DQ60 DQ6 
DQ25 DQ7 DQ61 DQ7 
DQ26 DOB DQ62 DOB 

CE3 CE7 

DQ27 DQO DQ63 DQO 
DQ28 DQ1 DQ64 DQ1 
DQ29 DQ2 DQ65 D02 
0030 DQ3 0066 DQ3 
DQ31 DQ4 D3 0067 DQ4 D7 DQ32 DOS DQ68 D05 
DQ33 DQ6 DQ69 DQ6 
DQ34 DQ7 D070 DQ7 
DQ35 DOB DQ71 DOB 

AO• [>[> e, AO: DO to D3 
B0111 e, BO: D4to D7 

A1-+AnCII [> eo A1-+An: DO to D7 
V0DIII ::c: II" DO to D7 
VSSCII ::c: e, Doto D7 

Figure 4.5.1-L 
168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X9 DRAMs 
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DQ68 DQ14 
DQ69 DQ15 
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11= AO: DO & D1 
11= BO: D2& D3 
11= A 1-+An: DO to D3 
e= DO to D3 
11= DO to D3 

Figure 4.5.1-M 
168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X18 DRAMs 
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D022 
DQ23 
D024 
DQ25 
DQ26 

-----·------·-
CE3 

D027 
DQ2S 
DQ29 
D030 
DQ31 
D032 
DQ33 
DQ34 
D035 

-
-
-
-
-: ---
--

DQO 
DQ1 
D02 
D03 
DQ4 
D05 
D06 
D07 
DQS 

DQO 
DQ1 
DQ2 
D03 
DQ4 
DQ5 
D06 
D07 
DQS 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
DQS 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
D06 
DQ7 
DQS 

,__ DQO - DQ1 - DQ2 - DQ3 - DQ4 DO D8 - DQ5 - DQ6 - DQ7 
I- DQS 

~ ;311133:i 
.... DQO - DQ1 - DQ2 
,__ DQ3 - DQ4 D1 D9 - DQ5 - DQ6 - DQ7 - DOS 

~ 

- DQO 
- DQ1 - DQ2 
I- DQ3 
I- DQ4 

D2 D10 I- DQ5 - DQ6 
I- DQ7 - DQS 

-
- DQO - D01 - DQ2 - DQ3 

D04 
D3 - D11 - DQ5 

I- D06 - DQ7 - DOS 

. 

I 

I 

AO•• ---it:? Iii" AO: DO to D3, D8 to D11 
so• [>----Iii"► BO: D4 to D7, D12 to D15 

A1-+Anlll (:> a, A1-,.An: DO to D15 
VDDIII ::c: Iii" DO to D15 
VSSIII =r a, DOtoD15 

RE2 -
°REs -
CE4 -
W2 --
G2 

DQ36: 
0037: 
oass: 
0039: 
DQ4o: 
DQ41-
D042 
DQ4S-
0044-

CE5 

0045: 
DQ46: 
0047: 
DQ4s: 
D049-
DQ50-
D051 
DQ52 
DQ53 

CE6 

DQ54-
oass-
DQ56-
DQ57-
oass-
0059-
DQ60-
D061-
DQ62-

CE7 

DQ6S-
D064-
DQ65 
D066 
DQ67-
DQ6S-
DQ69 
D070-
0071-

Figure 4.5.1-N 

.... 
V 

DQO 
D01 
DQ2 
D03 
D04 
D05 
DQ6 
DQ7 
DQS 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
D07 
DQS 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
DQS 

DQO 
DQ1 
DQ2 
DQ3 
D04 
DQ5 
D06 
D07 
DQS 
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-
- T 
T I I . 

- DQO - DQ1 - D02 - DQ3 - DQ4 D4 D12 - DQ5 - DQ6 - D07 - DQS 

- . . 
,__ DQO - DQ1 - DQ2 - DQ3 - DQ4 

D5 D13 - DQ5 - DQ6 - D07 
I- DQS 

- ~I 

- DQO - D01 - DQ2 - DQ3 -DQ4 
D6 D14 -DQ5 -DQ6 -DQ7 

I- DQS 

- I 

- DQO - DQ1 - D02 - DQ3 
DQ4 D7 - D15 - D05 - D06 -DQ7 - DQS 

168 PIN, X72 (Parity mode) DRAM DIMM, 2 banks with X9 DRAMs 
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RED 
RE1 
Wo 
GO 

AO-An 

CEO [CE [CE [CE 
DQ0 DQ0 DQ0 DQ0 
DQ1 DQ1 DQ1 DQ1 
002 002 DQ2 DQ2 
DQ3 DQ3 DQ3 DQ3 
DQ4 DQ4 004 004 
005 DQ5 DQ5 DQ5 
006 DQ6 DQ6 DQ6 
DQ7 DQ7 DQ7 DQ7 
DOS 

DD 
DQB 

D4 
DOB 

02 DOB D6 
ffi OCE OCE CE5 UCE TICE 
009 009 009 DQ45 009 DQ9 
0010 0010 DQ10 0046 0010 DQ10 
0011 0011 DQ11 0047 DQ11 0011 
0012 DQ12 DQ12 0048 DQ12 DQ12 
DQ13 0013 0013 0049 0013 0013 
0014 0014 DQ14 DQ50 DQ14 DQ14 
0015 DQ15 DQ15 0051 DQ15 0015 
0016 DQ16 0016 0052 DQ16 DQ16 
0017 0017 0017 0053 0017 DQ17 

ffi [CE [CE CE6 [CE [C'E 
0018 DQ0 DQ0 0054 DQ0 DQ0 
0019 001 001 DQ55 001 001 
0020 DQ2 DQ2 0056 DQ2 DQ2 
0021 003 DQ3 0057 003 DQ3 
0022 DQ4 DQ4 0058 DQ4 DQ4 
0023 DQ5 005 DQ59 DQ5 DQ5 
0024 006 DQ6 DQ60 OQ6 DQ6 
0025 007 007 0061 007 007 
0026 DOB 

01 DOB OS DQ62 DOB 
D3 DOB D? 

CE3 OCE TICE CE? OCE TICE 
D027 DQ9 DQ9 DQ63 D09 DQ9 
D028 DQ10 DQ10 0064 0010 0010 
0029 DQ11 0011 0065 DQ11 0011 
0030 DQ12 DQ12 DQ66 DQ12 DQ12 
0031 0013 DQ13 DQ67 DQ13 0013 
D032 0014 0014 0068 OQ14 DQ14 
0033 DQ15 OQ15 DQ69 DQ15 DQ15 
0034 0016 DQ16 DQ70 DQ16 0016 
D035 0017 DQ17 0071 DQ17 DQ17 

AO• [>t> "" AO: DO & 01. D4& 05 
B0llil 11> BO: 02 & 03, D6 & 07 

A1-+-A11@ [> 11> A1--+An: DO to D7 
VDD• :::c: 11> DO to 07 
vss• ::c: 11> DO to 07 

Figure 4.5.1-0 
168 PIN, X72 (Parity mode) DRAM DIMM, 2 bank with X18 DRAMs 
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REO 
CEO 
WO 
GO 

AO-An 

DQO 
D01 
D02 
D03 

D04 
D05 
D06 
D07 

--
-

-
-
-
-
-
------

DOS 
D09 
D010 
D011 

-
-
--

D012 
D013 
D014 
D015 

D016 
D017 
D018 
D019 

D020 
D021 
D022 
D023 

-
-
-

----
-
-
---
---

-
,_ 

D024 
D025 
D026 
D027 

-,_ 
--

-,_ DQ28 
D029 
D030 
D031 

D032 
D033 
DQ34 
D035 

----
-

-

I I I 
. 

DQO 
D01 DO D02 
D03 . 
DQO 
D01 D1 D02 
DQ3 

DQO 
D01 D2 D02 
D03 

DQO 
D01 

D3 D02 
D03 

DQO 
D01 D4 D02 
D03 

DQO 
D01 D5 D02 
D03 

. 
DQO 
D01 D6 D02 
D03 

DOD 
D01 D7 D02 
D03 

DQO 
DQ1 

DB DQ2 
D03 

Ao,•• ---1[:? a,. AO: DO to D8 
so• t>>----11111"► BO: D9to D17 

A1-+An• I) 1111" A1-1-An: DO to D17 
VDDIII ::c 1111" DO to D17 
VSG& ::C 1111" DO to D17 

RE2 -
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- -CE4 - ,.,.. 
W2 --=--1) 
G2 

l 
D036- DQO 
D037- D01 

D9 D038- D02 
D039- D03 

D040- DQO 
0041: D01 

010 0042: D02 
0043: D03 . 
0044,;;. DQO 
0045,;;. D01 011 D046- D02 
D047- D03 

D048- DQO 
DQ49- D01 

012 D050- D02 
D051- D03 

D052- DQO 
0053: D01 013 0054.: D02 
005s.: D03 

D056.: DQO 
0057.: D01 

D14 oa5s.: D02 
0059.: D03 

DQ6Q.: DQO 
oas1.: D01 D15 DQ62- D02 
DQ63- D03 

D064- DQO 
DQ65- D01 D16 D066- D02 
DQ6T DQ3 

D068- DQO 
DQ69- D01 017 DQ70- D02 
0011.: DQ3 

Figure 4.5.1-P 
168 PIN, X 72 (ECC mode) DRAM DIMM, 1 bank with X:4 DRAMs 
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REO -------CEO o----1 >-----. 
WO 
GO 

AO-An 

DQO e---1 
D01 0---1 
D02 0---1 
D03 0---1 
D04 0---1 
D05 ---1 
D06 ---1 
D07 ---1 

DOB ---
D09 ---1 
00100---1 
0011---1 
oa12e---1 
D0130---1 
oa14e---1 
oa1s---1 

oa1s,---1 
0017'---1 
oa1a---1 
0019---1 

·oas2---i 
·0053.---1 
·0054.0---1 
·0055;0---1 

•---1 DQO 
---1 D01 , __ -1 OQ2 

·---1 D03 

DO 

D1 

D2 

D04 
03 ___ _, 005 

:--- DQ6 
·---i D07 

·002a---i 
·002a---t 
·ooso---1 
*OQ31---i 
*0032•---1 
·0033,---1 
·0034---1 
·0035---1 

D4 

AO• 
BOlil 

A1-+Alldl 
VDD• 
vsso 

*OQ36---i 
·0037·---1 
*OQ3B'---i 
*D039•---i 
*OQ4o---i 
*DQ41---1 
*0042---1 
·0043---1 

·0044---1 
*0045---1 
*0046•--i 
*OQ47'--i 
*0048--i 
*OQ4s--i 
·ooso----i 
*DQ51----i 

ooss--
OQ57'---i 
oosa--
ooss---1 
ooso---1 
oos1--
oos2--
OQ63:---I 

0054---1 
OQ65---i 
DQ66---1 
0067---i 
D068---i 
0069•--...i 
DQ?0•---1 
0011---1 

~ 
I) 
::c ::c 

D00 
D01 
D02 
D03 
D04 
D05 
D06 
D07 

D00 
D01 
DQ2 
DQ3 
D04 
D05 
D06 
DQ? 

DQO 
001 
D02 
D03 
004 
D05 
D06 
D07 

D5 

D6 

D7 

D8 

1111 AO: OOto D4 
1111 BO: D5to D8 

" A1 ..... An: DO to D8 
1111 DO to D8 
11111 DO to 08 

* Note: The location of data pins DQ-20 through DQ-55 have been changed in Release 7 

Figure 4.5.1-Q 
168 PIN, X72 (ECC mode) DRAM DIMM, 1 bank with xa DRAMS 
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RED RE2 
CEO CE4 
WO W2 
GO G2 

AO-An 

DQO DQO DQ36 
DQ1 DQ1 0037 
002 002 DQ38 
DQ3 DQ3 DQ39 
004 DQ4 DO 0040 D4 DQ5 DQ5 0041 
DQ6 DQ6 DQ42 
DQ7 DQ7 DQ43 
DQ8 DQ8 DQ44 

DQ9 DQO 0045 DQO 
0010 DQ1 0046 001 
DQ11 DQ2 0047 002 
0012 003 0048 DQ3 
0013 004 D1 0049 004 D5 DQ14 DQ5 DQ50 005 
DQ15 006 0051 006 
DQ16 DQ7 DQ52 007 
DQ17 DQ8 DQ53 008 

DQ18 DQO DQ54 DOD 
DQ19 001 DQ55 001 
DQ20 002 0056 DQ2 
DQ21 DQ3 0057 003 
0022 004 D2 DQ58 004 D6 0023 DQ5 DQ59 005 
DQ24 DQ6 DQ60 006 
0025 DQ7 0061 007 
0026 DOS 0062 008 

0027 DQO 0063 DOD 
DQ28 DQ1 0064 001 
0029 002 DQ65 002 
0030 DQ3 0066 003 
0031 004 D3 DQ67 004 D7 0032 DQ5 0068 005 
DQ33 DQ6 0069 006 
DQ34 DQ7 DQ70 007 
0035 DOS 0071 008 

AO• [>[> 111 AO: Doto 03 
BO• er BO: 04to 07 

A1-.An€1 I> 111> A1-.An: DO to 07 
VDD• ::::r:: Ill> DO to 07 
vss• :,:: Ill DO to 07 

Figure 4.5.1-R 
168 PIN, X72 {ECC mode) DRAM DIMM, 1 bank with X9 DRAMs 
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RED 
CEO 
WO 
GO 

~ - ·-~ - ,i.----i 
AO-An 

D00 
D01 
D02 
D03 
D04 
D05 
D06 
D07 
D08 

-
------------
---

-
0-

D09 
D01 
D01 
D012 
D01 
D014 
D015 
D01 
D017 

1 -
3: 
-

.::: ·-
5:. 
---

----
-: -.. 

D018 
D019 
D020 
D021 
D022 
D023 
D024 
D025 
D026 

-: 
: 
.. 
-: -
-

·-
D027 
D028 
D029 
D030 
D031 
D032 
D033 
D034 
D035 

-
-
-
,_ 

-
-
-

AO• 
BO• 

A1-1-An• 
vooe 
vsse 

,_ 
[CE 

D00 
D01 
D02 
D03 
D04 
D05 
D06 
D07 

D08 DO 
>- TICE 

D09 
D010 
D011 
0012 
D013 
D014 
D015 
D016 
D017 . 

'II- [CE 

D00 
D01 
D02 
D03 
D04 
D05 
D06 
D07 
D08 

D1 ,._ TICE 
009 
0010 
D011 
0012 
D013 
0014 
D015 
0016 
D017 

I>[> 
t> 
::c:: 
::c:: 

Bs.? ~ 

~·~ G2 

... [CE 
D036- D00 
0037: D01 
003a: D02 
D039- D03 
D040: D04 
0041: DQ5 
0042: D06 
0043: D07 
0044: DOB 

D2 ,._ UCE 
0045.; D09 
0046.; D010 
DQ47- D011 
D048- D012 
0049- D013 
ooso- D014 
D051 D015 
oos2- D016 
D053- D017 

.... [CE 
0054- D00 
ooss- D01 
ooss: D02 
oos7: D03 
oosa- D04 
D059- D05 
ooso- D06 
oos1: D07 
oosr D08 

D3 .... OCE 
D063;;. D09 
D064;; D010 
D065- D011 
D066- D012 
D067- D013 
D068- D014 
0069- D015 
D070- D016 
0071- D017 

1111 AO: DO& D1 
1111 BO: D2& D3 
1111 A 1-1-An: DO to 03 
Ill DO to D3 
Ill" DO to D3 

Figure 4.5.1-S 
168 PIN, X72 (ECC mode) DRAM DBMM, 1 bank with X18 DRAMs 
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RED RE2 
CEO CE4 
RE1 RE3 
CE1 CES 
WO W2 
GO G2 

AO-An 

DQ0 [> DQ40 
DQ1 DQ41 
DQ2 DQ42 
DQ3 DQ43 
DQ4 DO D19 DQ44 D5 D14 DQS DQ45 
DQ6 DQ46 
DQ7 DQ47 

DQS DO48 
DO9 DQ49 
DQ10 DQS0 
DQ11 DQ51 
DO12 D1 DO52 D6 D15 DQ13 DQ53 
DQ14 DQ54 
DQ15 DQ55 

DQ16 DQ0 DQ56 DQ0 
DQ17 DQ1 DQ57 DQ1 
DQ18 DQ2 DQ58 DO2 
DO19 DQ3 DQ59 DO3 
DO20 DQ4 D2 D11 DQ60 DQ4 D7 D16 DQ21 DQS DQ61 DQS 
DQ22 DQ6 DO62 DQ6 
DO23 DQ7 DQ63 DQ7 

DQ24 DQ0 DO64 DQ0 DOD 
DQ25 DQ1 DQ65 DO1 DQ1 
DO26 DQ2 DQ66 DQ2 DQ2 
DQ27 DQ3 DQ67 DQ3 DQ3 
DQ28 DQ4 D3 D12 DQ68 004 DQ4 D17 
DQ29 DOS DO69 DQS DB DQS 
DQ30 DQ6 DQ70 DO6 DQ6 
DQ31 DQ7 DQ71 DQ7 DQ7 

DQ32 ADIi [>[> e, AO: DO to D4, D9 to D13 
DQ33 B01!1 e, BO: D5 to D8, D14 to D17 

DQ34 A1-1-Anll t:> Ill A1-1-An: DO to D17 
DQ35 VDDl!I ...L Ill DO to D17 
DQ36 vsse ...L Ill DO to D17 
DQ37 D4 D13 
DQ38 
DQ39 

Figure 4.5.1-T 
168 PIN, X72 (ECC mode) DRAM DIMM, 2 banks with X8 DRAMs 
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REO •--------, 
CEb e---~ ... "">---. 
RE1e--------+-+------, 
CE1e------l >---f-1------, 
Woe--~~.... I 
GO ;::-.....-•1-tr-1--+----,, 1 

AO-An 

oao----i oao 
D01 - D01 
DQ2 - DQ2 
DQ3 - D03 
D04 - D04 DO 
DQ5 D05 
D06 - D06 
D07 - DQ7 
D08 - D08 

- DQO 
- DQ1 
.... DQ2 
,_ DQ3 

,_ D04 08 
i- DQ5 
... DQ6 
-- DQ7 
- DQ8 -....... ,,--.-..-, 

I I I I 

DQ99----1 DQO 
DQ10- DQ1 
D011- DQ2 
D012 D03 
DQ13- D04 

01 D014 DQ5 
DQ15- D06 
DQ16 D07 
D017- DQ8 

ai I I I I 

oa1a----1 oao 
DQ19- D01 
DQ20- D02 
D021- 0Q3 
D022- D04 

02 DQ23- DQ5 
D024- DQ6 
D025- DQ7 
D026- DQ8 

i- DQO 
1- DQ1 
... DQ2 
... DQ3 

- DQ4 D9 
- DQ5 
,_ DQ6 
- DQ7 
- DQ8 

DJ I I I I 

- DQO 
- DQ1 
- DQ2 
- DQ3 

- D04 010 
- DQ5 
- DQ6 
- DQ7 
.... DQ8 

......,11111111_..-,,,_,.l -,I~,--, I 11111\'D I I I I 

DQ27·•----i DQO 
D028- D01 
DQ29- D02 
DQ30- DQ3 
D031- D04 

03 DQ32- DQ5 
D033- DQ6 
D034- DQ7 
DQ35- DQ8 

- DQO 
,_ DQ1 
... D02 
- DQ3 
,_ D04 
,_ DQ5 
,_ DQ6 
,_ DQ7 
,_ DQ8 

011 

A0•111----1[:? 111> AO: DO to D3, D8 to D11 
BO& [)">---111- BO: D4 to D7, D12 to D15 

A1-1-A1,e (> 111- A1-1-An: DO to D15 
VDDII :::c 111- DO to D15 
VSSII :::C 111- DO to D15 

RE2 -------
CE4e-----1 :>---, 
RE3e-----"'----J.-1------..... 
rue--::---1 >----+--1-----........ W2 :: v~_ .... _-a--i..-1,... ___ _ 

G2 ~ - 1 
... ~, I 

oas5-:--ioao .... oao 
DQ37,;; D01 .._ D01 
D038,;; DQ2 .._ DQ2 
DQ39.;. DQ3 '- DQ3 
DQ40- D04 

04 
'- D04 

012 DQ41 DQ5 i- DQ5 
D042 DQ6 i- D06 
DQ43 DQ7 i- D07 
DQ44 D08 i- D08 --,,--,,..... ... ........ ,-..,.....1 
DQ4s---i DQO i- DQO 
D046- DQ1 i- DQ1 
DQ47:; DQ2 i- D02 
D048 DQ3 i- DQ3 
D049- DQ4 OS :.... DQ4 
oaso- oas - oas D13 
DQ51: D06 - DQ6 
oas2: 001 - 001 
oass: oaa - oaa 

......, ___ .,......11 ... ,_,.II-' ElillY I I I I 

0054-:--1 DQO - DQO 
DQ55,;; DQ1 - DQ1 
DQ56,;; DQ2 - DQ2 
D057;; DQ3 - D03 
oasa: D04 

06 
- D04 

014 DQ59: DQ5 - DQ5 
oaso: oas - oas 
DQ61 .: DQ7 .._ DQ7 
DQ62:. DQ8 .._ DQ8 

.....,,._.,....,.......11-1,........1-' 111111J I I 11 

D063•----i DQO 
D064- D01 
D065- D02 
DQ66- DQ3 
DQ6T D04 D? 
DQ68- DQ5 
DQ69- DQ6 
DQ70- D07 
D071- DQ8 

- DQO 
.... DQ1 
.... D02 
,_ D03 
i- D04 
,_ DQ5 
... D06 
... D07 
... D08 

D15 

Figure 4.5.1-U 
168 PIN, X72 (ECC mode) DRAM DIMM, 2 banks with X9 DRAMs 
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RED 
ffi 
RE1 
CE1 
Wo 
GO 

❖ 

AO-An 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
DQS 

-
-

-
-
----------
-

o-
DQ9 
DQ1 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 
DQ16 
DQ17 

-
·-
,_ 

''.:. 
-,_ 
--

,_ 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 
DQ24 
DQ25 
DQ26 

-
-
-
-
-
·-

-DQ27 
DQ28 
DQ29 
DQ30 
DQ31 
DQ32 
DQ33 
DQ34 
DQ35 

-,_ 
,_ 

-

,Ii>-

,i... 

I.,_ 

◄ I>-

-... T 
T I 

[CE 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 

DQS DO 
ucr-
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 
DQ16 
DO17 

[CE 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
DQS D1 ucr-
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 
DQ16 
DQ17 

I 

. :~1 
1, [CE 
~ DQ0 

DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
DQS DO ucr-
DQ9 
DQ10 
DQ11 

~ DQ12 
~ DQ13 

DQ14 
DQ15 
DQ16 
DQ17 . 

~ [CE 

DQ0 
DQ1 
DQ2 
DQ3 -~ DQ4 

- DQ5 
DQ6 
DQ7 

DQS D1 
1, ucr-.... DQ9 .... DQ10 .... DQ11 .... DQ12 .... DQ13 .... DQ14 .... DQ15 .... DQ16 .... DQ17 

AO• [:?!)·---".,. AO: DO & D1, D4 & D5 so•• ----1- 0,,- 111= BO: D2 & D3, D6 & D7 
A1-1-Anllll [> 1111 A1-rAn: DO to D7 

VDD• ::c 111= DO to D7 
vss• ::r 111= Do to D7 

RE2 :. 
CE4 e{> 
RE3 

CE5 
W2 
G2 -

'II-

DQ36-
DQ37 
DQ38 
DQ39 
DQ40-
DQ41-
0042: 
DQ43-
DQ44-

, ... 
0045: 
oa4s: 
0047: 
DQ48-
DQ49 
DQS0 
DQ51 
DQS2 
DQS3 

... 

V 

[CE 
DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ7 
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I -
l I 

I l 
~ [CE 

DQ0 
DQ1 

~~ DQ2 
~~ DQ3 

DQ4 
DQ5 
DQ6 

~ DQ7 

DQS D2 DQS D2 
ucr 1,t UC1: 
DQ9 DQ9 
DQ10 DQ10 
DQ11 DO11 
DQ12 DQ12 
DQ13 DO13 
DQ14 ~~ DO14 
DQ15 ~ DQ15 
DQ16 ~~ DO16 
DQ17 ~~ DO17 

--[CE ' [CE 
DQS4- DQ0 DQ0 
oass- DQ1 DO1 
oass: DQ2 DO2 
DQS7: DQ3 DQ3 
.oass: DQ4 DQ4 
oasg: DQ5 DQ5 
oaso- DQ6 DQ6 
DQ61- DQ7 DQ7 
DQ62- DQS D3 DQS D3 

◄ 1- ucr I'~ UC1: 
DQ6S- DQ9 .... DQ9 
DQ64 DQ10 .... DQ10 
DQ6S DQ11 .... DO11 
DQ66 DQ12 .... DQ12 
DQ67 DQ13 - DQ13 
oass- DQ14 -- DQ14 
DQ69- DQ15 - DQ15 
DQ70 DQ16 - DQ16 
DQ71 DQ17 .... DQ17 

Figure 4.5.1-V 
168 PIN, X72 (ECC mode) DRAM DIMM, 2 banks with X18 DRAMs 
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Figure 4.5.1-AA 
168 PIN, X72 ECC DRAM DIMM, 2 BANK, X4 DRAMs 
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Figure 4.5.1-AB 
168 PIN, X80 ECC DRAM DIMM, 2 BANK, X4 DRAMs 
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4.5.2 - 200 PIN DRAM DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.5.2-1 

CAPACITY-256K, 512K, 1 M, 2M, 4M, BM, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS 
DATA CONFIGURATIONS-Four DATA Word configurations are defined: 

-64 BIT without PARITY 
-72 BIT for PARITY CODES 
-72 BIT & 80 BIT for ECC CODES 

CONFIGURATION-21 Different Configurations are defined using various combinationa of X1, X4, XB, X9, 
X16 and X18 memory devices. 

LOGIC FEATURES-The modules contain "PRESENCE DETECT" and "IDENTITY" featurs that conist 
of output pins in the PDn and IDn fields which supply encoded values that define the storage capacity, 
configuration, data word configuration, refresh mode, and speed of the module. 

PACKAGE-168 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS AND PD TABLES-Figs. 4.5.2-A, 4.5.2-B, & 4.5.2-C 
MECHANICAL KEY DEFINITION-Fig. 4.5.2-D 
PIN DEFINITIONS-Fig. 4.5.2-E 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.5.2-F through 4.5.2-M 
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51 

52 

53 

54 

55 

56 

57 

~ 
~ 
60 

61 
lca--~---1--_v~:.:p.!29 E. 

63 

£ 
_ v~:.:p:29 .§!! 

------ .§g 

lca--~---1--_-_N..Q.,_'fil 
vss 

.z£ 

.l!. 
_zg 
.1!!. 
.1i 
l§. 

.1!!. 
I!. 
.1!!. 

XSO DIMM 

X72 DIMM 

X64DIMM 

Bottom Half 

Power Key 

Top View 

FRONT 
SIDE 

REAR 
SIDE 

Figure 4.5.2-B 

1sL 
167 _ 

1sL 
165L_ 
17Q.... Y!2P.:.1P.Q9_--1---1---P1 
17L 

17L 
17L 
17L 

17L 
17L 
1n_ 
17L 

175L_ 
18Q_ 

1sL 
1BL 
183_ 

184 

1sL 
1BL 
18L_ 

18L 
,sL 
19Q_ 

191.... 

19L 

19L 

19L 
19!j_ 

19L 
19!,_ 

19L 

~!29~
~!29~---1-----tlof 
YQP.YP.£9_--~--1----111>1 
QQ.12,_ __ 

19L ~Ul"--
200 NC VIT ---4----1----IIDI 

200 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, BOTTOM HALF 
Release6-7 
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PD BITS MODULE SDRAM RE CE 
4 3 2 1 CONFIGURATION ORGANIZATION ADDR. ADDR 

1 1 1 1 NO MODULE 

1 0 0 0 1 M X 64/72/80 1M X 16 12 8 
0 0 0 0 2M X 64/72/80 1M X 16 12 8 

1 0 0 1 2M X 64/72/80 2MX8 12 9 
0 0 0 1 4M X 64/72/80 2MX8 12 9 

1 0 1 0 4M X 64/72/80 4M X4/16 12 10 
0 0 1 0 BM X 64/72/80 4M X4/16 12 10 

1 0 1 1 BM X 64/72/80 8MX8 TBD TBD 
0 0 1 1 16M X 64/72/80 8MX8 TBD TBD 

1 1 0 0 16M X 64/72/80 16MX4 TBD TBD 
0 1 0 0 32M X 64/72/80 16MX4 TBD TBD 

1 1 0 1 RFU TBD TBD TBD 
0 1 0 1 RFU TBD TBD TBD 

1 1 1 0 RFU TBD TBD TBD 
0 1 1 0 RFU TBD TBD TBD 

0 1 1 1 Expansion 

Note 1 Presence Detect pins PD1-PD8 are buffered and enabled by 
l51'.5E. The "1" outputs are NC and the "O" outputs are driven low 
by orHT1odule drivers when PDE is asserted active low. 

Note 2 Buffered DIMMs (PD7=1) with PD8=0 (Byte-Write) shall be capa-
ble of both Word-Write and Byte-Write operations 

ID3 ID2 

POWER 107 RASTIMING 7 

NORMAL 0 NO EARLY RAS 0 

LOW-POWER 1 EARLY RAS 1 

POWER LEVEL DETECT READ PRECHARGE TIMING 

Figure 4.5.2-C 

JEDEC Standard No. 21-C 
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PDS PD5 

SPEED (tCYC) 195 194 

15 ns 1 1 

12 ns 1 0 

10 ns 0 1 

Bns 0 0 

PD SPEED TABLE 

PD? 

INTERFACE 196 

UNBUFFERED 0 

BUFFERED 1 

MODULE INTERFACE 

PD8 

WRITE MODE 197 

BYTE 0 

WORD 1 

WRITE MODE DETEC1 

ID1 

INTERVAL 6 

2 CLOCKS 0 

1 CLOCK 1 

COMMAND INTERVAL 

200 PIN, 64, 72, or 80 BIT SIMM PRESENCE DETECT & CONFIGURATION TABLES 
Release 5-7 
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~~ 
e 

RFU Lnl 
3.3 V Lnl 
RFU Lnl 

RFU LVTTL RFU 

4J q 4J ~ 4J 
p q p ~ p 
lrJ q lrJ ~ lrJ 

Figure 4.5.2-D 
200 PIN, 8 BYTE SDRAM DIMM MECHANICAL KEY DEFINITION 

Pin Name Number Function 
A0 .... A15 16 Address Input (multiplexed) 
DQ0 .... DQ79 80 Data lnout/Outout l common) 
CK0 .... CK3 4 Clock Input 
CKE0 .... CKE1 2 Clock Enable Input 
so .... "S3 4 Chip Select Input 
'RE 1 Row Enable (RAS) Input 
"CE 1 Column Enable (CAS) lnout 
w 1 Write Enable lnout 
DQM 1 Data Mask 
DQMB0 .... DQM87 8 Bvte Data Mask 
REGE 1 Buffer/Reoister Enable 
PUE 1 Presence Detect Enable 
PD1 .... PD8 8 Buffered Looic Presence Detect Output 
1D1 ... .ID3 3 Identification Outout 
IN.OUT 2 Unbuffered Physical Detect Input/Output 
VDD 9 Primarv Positive Power Suoolv 
VDDQ 20 Posivite Power for lnput/Outout 
VREF 2 Reference Power Suoolv 
vss 33 Ground 
VTT 11 Termination Power Suoolv 
Ct:'11 ? ~ l,.., I=, rt,"" I •~= 

Notes: 
1. Pin A14 is shared with S2, and pin Al5 is shared with pin S3. 
2 Pins DQMB0 ... DQJ\1B7 are shared with pins defined as NC for X64 and X72 configurations. 
3 REGE (Register Enable) operates similarly to the SAB pin on the 74AC11652 "Octal Bus Transceiver and Register with 3-State Outputs". 

When it is asserted, active high, the buffer-register operates in Register mode, as opposed to when it is de-asserted, inactive low, the buffer 
-register operates in "real-time" buffer mode. 

4. The unbuffered physical detect pins IN and OUT are shorted together on the DIMM. 

Figure 4.5.2-E 
8 BYTE SDRAM DIMM PIN DEFINITIONS 

Release5-7 
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CKEO 
DQM 

DQMB0---7 
RE 
CE 
w 
so 

AO-A16 

DQO 9"'1Nllr-l 
D01 
D02 e--4\M,-I 
D03 e--4\M,-I 

D04 .,..IUl.lr-1 

D05 .,..Nllr-1 

D06 .... 11111r-1 

D07 9-41nn,,-i 

D08 
D09 
0Q1Qe-"'INII-I 
DQ 11 9-"'INII-I 

DQ12G>-'IN\orl 
DQ13G>-'IN\o-l 
DQ14G>-'IN\o-l 
DQ15e-,8\N\o-l 

DQ169-81Nlo-l 
D0179-41nn,,-i 
DQ 1 a-nn,...i 
DQ 199-6\nn.r-l 

DQ2Qe-,8\N\o-l 
D021 e--4\Ma-l 
DQ22e--'\Ma-l 
0023.,.,l'U\,--! 

DQ24e-o4\IVla--! 
0025-11111,-i 
002s-"""...i 
0027-nn,,-i 

D028...,Nllr-l 
0029-nn.~ 
DQ30e-,8\N\o-l 
D031 e-,8\Ma-l 

CKO .,__-t PLL 
CLOCK 
BUFFER 

FEEDBACK 

DQ32~iNllr-l 
DQ33.,,Mrl 
DQ34...,IVll'"1 
0035.-...11111.; 

DQ36.,,Mrl 
DQ37 . .,.Mrl 
D038.,.Mrl 
DQ39111-"'1Nllr-l 

DQ4Qlll-'"IM,-I 
0041.,..MI-I 
DQ42G>-'IM-I 
D043.,,Mrl 

DQ44_,"""~ 
DQ45e-,8\M-I 
DQ46G>-'IM-I 
DQ47111-'"1Al\a--! 

D048.,.Mrl 
D049.,,Mrl 
D050 
DQ51 

D052.,.M-I 
DQ53 
D054 
DQ55...,""'-I 

D056.,.M-I 
DQ57.,,Mrl 
DQ58e-4iliN\,,-i 
D059..,.Mrl 

DQSO..,.Mrl 
DQ61.,,Mrl 
D062.,,M-I 
DQ63.,.M-I 

DQO 
DQ1 
DQ2 
DQ3 

DQO 
DQ1 
DQ2 
DQ3 

JEDEC Standard No. 21-C 
Page 4.5.2-7 

D8 

D9 

D10 

D12 

D13 

D14 

D15 

NOTE: This Configuration incoprporates WORD and BYTE Write 

Notes: 
1, A 10 Q ± 20% resistor shall be wired in series with all DQn lines near 
the card edge conector. 
2. All clock lines from the PLL Clock Buffer shall be of equal length. 

Figure 4.5.2-F 

200 PIN, X64 BUFFERED SCRAM DIMM, 1 bank with X4 SDRAMs 
Release5-7 
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CKE0 
so 

CKE1 
S1 

DOMB0-7 
DOM 

w 
CE 
RE 

AO-An 

DO0 ..,.IU'\l.-l 

DO1 
DO2 ..,.AAl.-l 

DO3 e-'IAAl.-l 
DO4 ~Ml~ 
DOS 
DOS ..,.IU'\l.-l 
DO? ..alN\s-1 

DOS 
DO9 
DO10 
DO11 
DO12 
DO13 
DO14 
DO1S 

DO16 
DO17 
DO1S 
DO19 
DO20 
DO21 
DO22 
DO23 

DO24 
DO2S 
DO26 
DO27 
DO2S 
DO29 
DO30 
DO31 

CK0 ---1 

D1 

D2 

D3 

DO40 
DO41 
DO42 
DO43 

D9 DO44 
DO4S 
DO46 
DO47 

DO4S 
DO49 
DOS0 
DOS1 

D10 DOS2 
DOS3 
DO54 
DOSS 

DOSS 
DOS? 
DOSS 
DOS9 

D11 
DOS0 
DO61 
DO62 
DO63 

NOTE: This Configuration incoprporates WORD and BYTE Write PLL 
CLOCK 

BUFFER __ ..., Notes: 
1 , A 10 Q ± 20% resistor shall be wired in series with all DOn lines near 
the card edge conector. 

FEEDBACK 2. All clock lines from the PLL Clock Buffer shall be of equal length. 

Figure 4.5.2-G 
200 PIN, X64 BUFFERED SDRAM DIMM, 2 BANKS with XS SDRAMs 
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~-
CKEO 
DQM 

_ bi;Jl 

DQMB0-7 
RE 
CE 
w 
so 

AO-A16 

DQ0 
DQ1 
DQ2 
DQ3 

DQ4 
DQS 
DQ6 
DQ7 

DQS 
DQ9 
DQ10 
DQ11 

DQ12 
DQ13 
DQ14 
DQ15 

-

- ' 
: ' 
- ' 
: ' -
- ' 

• : . - • -
' : ' -
' : ' -

- A 

: .. :. 
- ,.., 
-

• 
: ' -

' 

DQ16 
DQ17 
OQ18 
DQ19 =' -

-. 
- ' 
=' 

' 

DQ20 
DQ21 
DQ22 
DQ23 ·-

·- " DQ24 
DQ25 
DQ26 
DQ27 

- A 

·: ~ 
= .. -
- . -

' :: ' 
DQ28 
DQ29 
DQ30 
DQ31 = ' -

- ... 

" 
IJ 

/II 

" 

" IJ 

" 
" 

A 

Va'II 

fa'fl 

f/AV ,, 

ll' 

" 
" 
' 

"'·" 
" 
" UI 

.. .. 
V 

11 

a 

·" •• 
r.,v .. 

" 
" 
" ., 

DQ32 
DQ33 
DQ34 
DQ35 

- ' ... ., 
·:. "· " - . ~,. II' - ' " 

--

-
- T 
l I 

l I I 

DQ0 
DQ1 DO 002 
DO3 

DQ0 
001 D1 DQ2 
DQ3 

DQ0 
001 D2 DO2 
DQ3 

DQ0 
DQ1 D3 DQ2 
DQ3 

DQ0 
DQ1 D4 DQ2 
DO3 

DQ0 
DO1 D5 DO2 
DO3 

DQ0 
DO1 
DO2 D6 
DO3 

DQ0 
DO1 D7 002 
DQ3 

DQ0 
001 DB DQ2 
DO3 

PLL \ 

: 
~ 

-

-

-

JEDEC Standard No. 21-C 
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I 
DQ36,,:;' 

" 
OQO 

I.__ 
OQ37: J 

.'II 
001 D9 DQ38-' 002 ,II--

0039:' 
,'II 

DQ3 ,, 

DQ40-' OQO IJ ,.._ DO41-' DO1 1i.-" D10 0042-, 
" 

DO2 
0043-

" 
003 

DQ44 ' .VI OQ0 ..._ OQ45,;;' 
" 

DO1 D11 
,_ 

DQ46 ' 
,VI 

DQ2 
0047 .. ll' DO3 

= , 
DQ48 , " DQ0 ,_ OQ49 .. , 

" 001 D12 oaso;. DO2 ,II--
" DO51 II DQ3 -

DQ52- '. DOD ll' - oass; 
" DQ1 D13 DQ54 .. DO2 

DQSS;;;' 
II 4>--

!II DQ3 

DQ56,;; AAA DOD 
II-- D~~ DQ1 D14 DQ58 DO2 

,_ 
DQ59 DO3 

DQ60-' 
" DQD DO61;;' 

DQ62- '. " DO1 ,,__ 
·" DQ2 D15 II--

DQ63 
" DO3 

DQ64:" DOD ,..._ ~f/1 

DQ65 .. DQ1 \,I D16 

,_ 
DQ66;;' DQ2 .v 
DQ67 .. ., DQ3 

_ A A A 

DQ0 ..._ DQ61:i: ,.._ 
DQ69 DQ1 D17 0070 002 
DO71 .. vvY DQ3 

NOTE: This Configuration incoprporates WORD Write only. 
CKO CLOCK / NUlt:.::i: 1, A 1 0 Q ± ~uu;o resistor be w,red in senes with au D0n tin BUFFER the card edge conector. 

es near 

I I 2. All clock lines from the PLL Clock Buffer shall be of equal len gth. 
FEEDBACK 

Figure 4.5.2-H 
200 PIN, X72 BUFFERED SDRAM DIMM, 1 bank with X4 SDRAMs 
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DOD 
DO, 
D02 
D03 e-llM.-1 
D04 e-llM.-1 
DOS e-llMl.-l 
D06 
D07 e--'IMl.-l 

DOB 
D09 
D0"10 
D0"1"1 
D0"12 
D0"13 
D0"14 
D0"15 

D0"16 
D0"17 
D0"18 
D0"19 
D020 
D02"1 
D022 
D023 

D024 
D025 
D026 
D027 
D028 
DQ29 
D030 
D03"1 

CKO ---i 

Notes: 

D1 

02 

03 

FEEDBACK 

D9 

D10 

D11 

012 

"1 , A "1 O Q ± 20% resistor shall be wired in series with all 
DOn lines near the card edge conector. 

2. All clock lines from the PLL Clock Buffer shall be of 
equal length. 

D032&-II"""""" 
D033 e-llM.-1 
D034~M.-I 
D035e-'IM.-I 
D036 e-'IMl-1 
D037 &-lli11Aa...! 
D038 e-'IMl-1 
D039 e-'lillAa...! 

D040 
D04"1 
D042 
D043 
D044 
D045 
D046 
D047 

D048 
D049 
D050 
D05"1 
D052 
D053 
D054 
DOSS 

D056 
D057 
DOSS 
D059 
D060 
D06"1 
D062 
D063 

D064e-8'"""...! 
D065 e-"IMl-1 
D066e-lil!N\a.-l 
D067e-'IMI-I 
D06Be-'IMI-I 
D069 e-81i11Aa...! 
D070e-'IMI-I 
D07"1 e-'IM.-1 

Figure 4.5.2-1 

D13 

D5 D14 

D6 D15 

D7 D16 

DB D17 

200 PiN, X72 BUFFERED SDRAM DIMM, 2 BANKS with X8 SDRAMs 
Release5-7 
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CKEO 
DQM 

DQMB0-7 
"RE' 

""CE' 
-w 

-~ -

SU 

AO-A16 

DQO 
DQ1 
DQ2 
DQ3 

._...,,., .. 

DQ4 
DQS 
DQ6 
DQ7 

DQ8 
DQ9 
DQ10 
DQ11 

: . 
: . 
-

- ' 
: ' -
-
- A 

: ,I 

~ : ,.., 
- " 

' --
-

DQ12 
DQ13 
DQ14 
DQ15 ,-

:: . DQ16 
DQ17 
DQ18 
DQ19 

---. 
A 

- ,) 

: ,I 

- A. 

0020 
DQ21 
0022 
DQ23 ,- , 

- A 

.: &' DQ24 
DQ25 
0026 
DQ27 

DQ28 
DQ29 
0030 
DQ31 

DQ32 
DQ33 
DQ34 
DQ35 

- .. 
: .. , 

--
- .. 

la; 

- , 
' : 

-

I 

I 

" 'I' 

IT 

" r 
r 

'I' 

,. 
V 

,v 

" " 
" 

" 

" 
" 

" 
" 
" ., 

... ., 

., 

DQ36 
DQ37 
DQ38 
DQ39 

)I'. ... 

: ' .. /II 

~ V 

f/1 

CKO -
r 

JEDEC Standard No. 21-C 
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- l 
_ T I 
l I I I 

DQO 0040;;' DQO 
" DQ1 DO DQ41 _ 1/1 DQ1 D10 DQ2 

,_ 
DQ42- DQ2 

·--1/1 
DQ3 0043- Ill DQ3 

DQO 0044;;, DQO 
DQ1 D1 ;II-- 0045- ff DQ1 D11 ._ 
DQ2 0046;;' DQ2 
DQ3 0047 " DQ3 

DQO DQ48;;' 
" DQO 

DQ1 D2 ·-- 0049~ DQ1 D12 ,_ 
DQ2 DQSO- " DQ2 
DQ3 DQ51;; " DQ3 

0052-, DQO DQO 
DQ1 D3 

, __ DQ53-
" DQ1 D13 DQ2 0054;; • DQ2 ·--DQ3 DQ55 " DQ3 

DQO oas5.: • " DQO 
DQ1 D4 oasr DQ1 D14 DQ2 'I>-- DQ58- DQ2 ,,..._ 

" DQ3 DQ59- DQ3 

DQO 0060-. DQO 
DQ1 D5 Cl--

DQ61- "' DQ1 D15 DQ2 oas2::. DQ2 i.-Ill 
DQ3 DQ63- " DQ3 

DQO 
DQ64-' 

DQO 
DQ1 DQ65 " DQ1 D6 DQ66;;. D16 ii--DQ2 C ,___ DQ2 
DQ3 DQ67 " DQ3 . 
DQO DQ68.:, DQO 
DQ1 D7 II-- DQ69 1/1 DQ1 D17 ,11--

DQ70.: DQ2 DQ2 
DQ3 DQ71 "' DQ3 

DQO DQ72~, DQO 
DQ1 DB DQ73- V DQ1 D18 ,._ 
DQ2 ,i.- 0074.:, DQ2 
DQ3 DQ75 " DQ3 

DQO DQ76.: '. DQO 
DQ1 D9 ,i.- oan- ~ DQ1 D19 •I>--
DQ2 DQ78.:, ,'I/I DQ2 
DQ3 DQ79 V DQ3 

PLL \. Notes: 

CLOCK L _ 1, A 10 Q ± 20% resistor shall be wired in series with all DQn lines n BUFFER I conector. 
ear the card edge 

FEEDBACK 2. All clock lines from the PLL Clock Buffer shall be of equal length. 

Figure 4.5.2-J 

200 PIN, xao BUFFERED SDRAM DIMM, 1 bank with X4 SDRAMs 
Release 5-7 
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CKE0 
'SU 

CKE1 
m 

DQMB0-7 
DQM 

w 
'CE 
'RE 

AO-An 

DQ0 
DQ1 
DQ2 
DQ3 
DQ4 
DQS 
DQ6 
DQ7 

DQB 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 

DO24 
DO25 
DQ26 
DQ27 
DQ28 
DQ29 
DQ30 
DO31 

DO32 
DQ33 
DQ34 
DQ35 
DQ36 
DQ37 
DQ38 
DQ39 

CK0 ---1 

DO 

D1 

D2 

D3 

D4 

PLL 
CLOCK 

BUFFER 

FEEDBACK 

DQ0 
DQ1 
DQ2 
DQ3 
oa4 D10 
DQS 

D5 D15 
DQ6 
DQ7 

DQ48 
DQ49 
DQS0 
DQ51 

D11 DQ52 D6 D16 DQ53 
DQ54 
DQ55 

DQ56 
DQ57 
DQ58 
DQ59 

D12 DQ60 D7 D17 
DQ61 
DO62 
DQ63 

DQ64 
DQ65 
DQ66 
DQ67 

D13 DQ68 D8 D18 DQ69 
DQ70 
DO71 

DQ72 
DQ73 
DO74 
DQ75 

D14 DQ76 D9 D19 DQ77 
DQ78 
DO79 

Notes: 
1, A 10 Q ± 20% resistor shall be wired in series with all DQn lines near the card 
edge conector. 
2. All clock lines from the PLL Clock Buffer shall be of equal length. 

Figure 4.5.2-K 

200 PIN, X80 BUFFERED SDRAM DIMM, 2 BANKS with XS SDRAMs 
Release 5-7 
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o: CKE 
DOM 
so 
Wo 
c'Eo 
RED 

AO-An 

D00 
D01 
D02 
D03 
D04 
D05 
D06 
D07 

-
--
--
--
-

--
------

DOB 
D09 
D010 
D011 
D012 
D013 
D014 
D015 

-
--
-
-
----

-,-D016 
D017 
D018 
D019 
D020 
D021 
D022 
D023 

---·-
-
-
-

-
-
·-

D024 
D025 
D026 
D027 
D028 
D029 
D030 
D031 

D032 
D033 
D034 
D035 
D036 
D037 
D038 
D039 

CK1 
CK2 
CK3 

----
= -
-

-

-

-

-
-
-

-
T 

T I 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQS DO 
DQ6 
DQ7 

IRI 11 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQS D1 
DQ6 
DQ7 

11m1 I I I I II 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 D2 DQS 
DQ6 
DQ7 

111111 I I I I I I 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 D3 DQS 
DQ6 
D07 

lmillllll 

DQO 
D01 
DQ2 
DQ3 
DQ4 
DQS D4 
DQ6 
D07 

DQ40-
0041-·- DQ4r 
0043: 
0044: 
0045: 
DQ46: 
DQ47: 

DQ48-
DQ49-

•-1 oaso-
oas1: 
oasr 
0053: 
0054-
oass: 

DQ56: 
DQ57: ·~ oass: 
DQsg: 
DQ6o: 
DQ61: 
DQ62-
DQ63-

DQ64: 
DQ65: .... DQ66: 
DQ57: 
DQ68: 
DQ69-
DQ7o: 
0011: 

·~ 
~ DIMM ISOQ, 0.75 cm 

CONNt:v Iv• I 

NOTE: This Configuration 
incoprporates WORD 
Write only. 
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I 
DQO 
D01 
D02 
D03 
D04 
D05 D5 
D06 
D07 

lillll I I 

DOD 
D01 
D02 
D03 
D04 
DQS D6 
006 
D07 

raallllll 

DQO 
D01 
DQ2 
D03 
DQ4 D7 DQS 
DQ6 
D07 

lllllil I I I I I I 

DQO 
D01 
DQ2 
D03 
D04 

D8 DQS 
D06 
D07 

~ cm 
X 

400,3.0cm 
X 

Note: All clock trees shall be routed as equal-length "stars" from CK1, CK2, & CK3 inputs as shown in the diagram above. 

Figure 4.5.2-l 

200 PIN, X72 UNBUFFERED SDRAM DIMM, 1 bank with XS DRAMs 
Release5-7 
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CKEO 
so 
CKE1 
S1 
DOM 
w 
CE 
RE 

AO-An 

D00 
D01 
D02 
D03 
D04 
D05 
D06 
D07 

----------
-
-
-

-
-
----------
-

--o-

D08 
D09 
D01 
D01 
D01 
D01 
D014 
D015 

1 
2-
3:: 
----

-,-DQ16 
D017 
D018 
D019 
D020 
D021 
D022 
DQ23 

--
-
-----
--,-

D024 
D025 
D026 
D027 
D028 
D029 
D030 
D031 

-
--------
= ---

--
,_ 

DQ32 
DQ33 
DQ34 
DQ35 
DQ36 
DQ37 
DQ38 
DQ39 

CK1 
CK2 
CK3 

-------
= ---

-

_T 
Tl 

DQO 
D01 
D02 
D03 
D04 DO DQS 
D06 
D07 

RIii 11 I 

DQO 
D01 
D02 
D03 
D04 
DQS D1 
DQ6 
DQ7 

RI 1111 I I 

DQO 
D01 
D02 
D03 
D04 D2 DOS 
DQ6 
D07 

mm 1111 I I 

DQO 
D01 
D02 
D03 
D04 D3 DQS 
D06 
D07 

lllllll 1111 I I 

DQO 
D01 
D02 
D03 
D04 D4 DQS 
D06 
D07 

--
~ 

~ ----

~ 

-----
~ -
~ 

- -
_T T 

g&j, ~ I 
DQO 0040- D00 - DQO 
D01 D04r D01 - D01 
D02 DQ4r D02 - D02 
D03 DQ4S- D03 - D03 
D04 0044:: D04 - D04 D9 D5 D14 DQS 0045:: oas - DQS 
D06 D046'.: DQ6 - D06 
D07 0047'.: DQ7 - D07 

llllllll 11 . 
llllliil 11 I 

DQO DQ48'.: DQO - DQO 
DQ1 0049:: DQ1 - D01 
002 0050- DQ2 -D02 
D03 0051- DQ3 -DQ3 
DQ4 0052- DQ4 -DQ4 
DQS D10 0053 DQS D6 - DQS D15 
D06 DQ54 DQ6 - D06 
D07 oass- DQ7 - D07 

IEIIIII I I llllllll 11 I I IRIIIII I I 

DQO oass- DQO DQO 
D01 0057- DQ1 D01 
002 oasa- DQ2 D02 
DQ3 0059- DQ3 DQ3 
D04 oaso:: D04 DQ4 D11 D7 D16 DQS oas1:: DQS DOS 
D06 oasr DQ6 DQ6 
D07 D063'.: DQ7 DQ7 

1111111111 I I 1111111111 I I 

DQO D064- DQO DQO 
D01 oass- D01 DQ1 
D02 DQ66 D02 DQ2 
D03 DQ67 DQ3 003 
004 0068- D04 DQ4 D12 DB D17 DQS DQ69 DQS DQS 
D06 0070 DQ6 DQ6 
D07 0071- DQ7 DQ7 

mm 111 I I 

DQO 

~ 
D01 
D02 
D03 
D04 D13 D05 DIMM SQQ, 0.75 cm cm 

DQ6 CONNECTut1 
D07 

X 

NOTE: This Configuration 500,2.0cm 

incoprporates WORD 
Write only. X 

Figure 4.5.2-M 
200 PIN, X72 UNBUFFERED SDRAM DIMM, 2 banks with xa DRAMS 
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4.5.3 - 168 PIN UNBUFFERED DRAM DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.5.3-1 

CAPACITY-256K, 5121<, 1 M, 2M, 4M, SM, 16M, 32M, & 64M WORDS OF 64-, 72, OR 80 BITS 
DATA CONFIGURATIONS-Four DATA Word configurations are defined: 

-64 BIT without PARITY 
-72 BIT for PARITY CODES 
-72 BIT & 80 BIT for ECC CODES 

CONFIGURATION-13 Different Configurations are defined using various combinationa of X1, X4, XS, X16 
and X18 memories. 

LOGIC FEATURES-The modules contain "SERIAL PRESENCE DETECT' features using EEPROM 
stored information that profided a variety of encoded information regarding the mod
ule such as storage capacity, configuration, data word configuration, refresh mode, 
and speed of the module. 

-Check Bit locations are pre-assigned 
PACKAGE-168 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS-Figs. 4.5.3-A, & 4.5.3-B 
SPD TABLES-Figs. 4.5.3-C 
KEYING METHODOLOGY-Fig. 4.5.3-D 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.5.3-E through 4.5.3-S 
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VSS 

- DQ0 

- DQ1 

002 
- DQ3 
- VDD 
- DQ4 
- 005 
- DQ5 - DQ7 

- DQ8 
- VS$ 

DQ9 

- DO10 

- DQ11 

- DQ12 

0013 - VDD 

DQ14 
- DO15 - CB0 NC 

CB1 NC 

vss 
CBS - NC 

C89 - NC 

- VDD 

- WEIT 
m;:so 

- ~ 
l1l!(So 

m:o - VSS 

AO 

- A2 

- A4 

A6 

- AS 

A10 

A12 

VDD 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

xao ECG MODE DIMM 

X72 ECG MODE DIMM 

X72 PARITY MODE DIMM 

X64 DIMM 

o\J nrc: 
5 FRONT REAR C:: 

SIDE SIDE C:: 
::J c:: 
::J C: 
CJ C: 
CJ c:: 
CJ C: 
t=l c:: 
::J c:: 

CJ C: 
::J c:: 
l::J c:: 
CJ c:: 
0 c:: 
::J c:: 
::J c:: 
::J c:: 
::J c:: 
0 C: 
CJ C: 
0 C: 
CJ C: 
0 C: 
::J C: 
::J C: 
::J C 
::J C 
::J C 
::J C 
::J C 
CJ C: 
i:::i C 
i:::i C: 
i:::i C: 
::J C 
::J C 
i:::i C 
::J C 
::J C 
v--,. 

Top Half 
Top View 

FIGURE 4.5.3-A 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 
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103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

vss 
DO32 

DO33 

DQ34 

DQ35 

VDD 

DQ36 

DQ37 

DQ38 

DO39 

DQ40 

vss 
D041 

0042 

0043 
0044 
DO45 

VDD 

DO46 

DQ47 

NC CB4 

NC CBS 

vss 
NC 

NC 

VDD 

NU 

WiS4 
~ 

'RAST 
NU 

VSS 

A1 

A3 

A5 

A7 

A9 

A11 

A13 

VDD 

64, 72, or 80 BIT DIMM PINOUT, TOP HALF 

-
-

-

-
-

-
-
-

- CB12 - CB13 
-
-
-
-

-

-
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-

-

-
--
CB10 -
CB11 

-

----
-

--
-

-

,.; 

----
-
-
-
-
-

--

Release? 

VDD 41 

NU 42 

VSS 43 

OE2 44 

l'!7iS2 45 

~ 46 

CAS3 47 

WE2 48 

VD□ 49 

NC 50 

NC 51 

CB2 NC 52 

CB3 NC 53 

vss 54 

DQ16 55 

D017 56 

D018 57 

DQ19 58 

VDD 59 

D020 60 

NC 61 

NU 62 

NC 63 

vss 64 

D021 65 

0022 66 

0023 67 

vss 68 

DQ24 69 

DQ25 70 

DQ26 71 

DQ27 72 

VDD 73 

D028 74 

D029 75 

DQ30 76 

0031 n 
vss 78 

NC 79 

NC 80 

NC 81 

SDA 82 

SCL 83 

VDD B4 

xao ECC MODE DIMM 

X72 ECC MODE DIMM 

X72 PARITY MODE DIMM 

X64 DIMM 

f' 
~ l::J 

l::J C 
l::J C 
l:::J FRONT REAR C l:::J SIDE SIDE C 

t::::I C: 
:::::J C 
l::J C 
t::::I C 
1:::1 C 
1:::1 C 
l::J C 
l::J C 
l::J C 
l::J C 
t::::I C 
1:::1 C 
1:::1 C 
1:::1 C 
1:::1 C 
1:::1 C 
l::J C 
l::J C 
1:::1 C 
1:::1 C 
1:::1 C 
l::J C 
l::J C 
l::J C 
l::J C 
t::l C 
1:::1 C 
I=! C 
l::J C 
l::J C 
l::J C 
l::J C: 
t::::I C: 
:::::J C: 
l::J C: 
l::J C: 
t::::J C: 
:::::J C: 
:::::J C: 

Bottom Half 
Top View 

FIGURE 4.5.3-B 
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126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

NU 

NU 

vss 
NU 

~ 

'Cm 
7:JAS7 
NU 

VD□ 

RSVD 

RSVD 

NC 

NC 

vss 
DQ48 

DQ49 

DQ50 

DQ51 

VDD 

DQ52 

NC 

NU 

NC 

vss 
DQ53 

DQ54 

DQ55 

vss 
D056 

DQ57 

DQ58 

DQ59 

VDD 

0060 

D061 

D062 

D063 

vss 
NC 

NC 

SAO 

SA1 

SA2 

VDD 
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-----

CB14 

CB15 

CBS 
---

CB? 

-
-
-
-
-
-
-
-
--
-
--
-
--
-
------
-
-
-
-
--
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Buffered 

All signals except RAS and Data are buffered 

11 Pins are used for DIMM attributes (PDE, PD1-8, ID0-1) 

CAS Pin assignment sequence optimized for buffer placement 
0, 1 
2,3 
4,5 
6, 7 

ECC DIMMs use subset of CAS signals for word selection 
(CAS0/1 and CAS4/5) 

Address o to the DRAMs is sourced from separate pins {AO, BO) 
for 4 byte interleave 

Data pin assignment uses both X64/X72 and X80 
numbering schemes 

Non-Parity is subset of Parity with inter-mixed Parity bits uncon-
nected (PQ8, 17, 26, 35, 44, 53, 62, 71) 

32 Power/Gnd Pins 
Vee -16 
Vss -16 

Unused Pins - 18 

Left Key Definition 
SDRAM 
STD DRAM 
RFU 

Unbufffered 

No buffers, all DRAM signals are connected direcUy to DIMM tab 
pins 

5 pins are used for DIMM attributes (SDA, SCL, SA0-2) 

CAS Pin signals are re-assigned for optimal DRAM placement 
0,4 
1, 5 
2,6 
3, 7 

All DIMM types use byte selection (CAS0-7) 

Single address pin (AO) 

Data pin assignment is changed to single x80 numbering scheme 
with x64 and x72 as subsets 

All DIMM types use the same ~equential 64 data pins (DQ0-63). 

Eight center pins (CB0-7) are used as Parity/Check Bits for x72 
Parity/ECC DIMMs. 

An additional 8 center pins (CB8-15) are used for the x80 ECC 
DIMMs. 

35 Power/Gnd Pins 
Vcc-17 (1 additional pin) 
Vss - 18 (2 additional pins) 

Unused Pins - 14 

Left Key Definition modified 
RFU 
Buffered Assembly (DRAM/SDRAM) 
Unbuffered Assembly (DRAM/SDRAM) 

FIGURE 4.5.3-C 
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM 
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□ 

Key Positions 

Release 7 

left Key Position 
(DRAM) 

8 Byte DIMM 

Center Key Position 
(Voltage) 

JEDEC Standard No. 21-C 
Page 4.5.3-5 

•Right Key Position 
(Non-DRAM) 

□ 

Centerline 
Left Center 
Key Key 

*Right 
Key 

RFU 5V No Key 

BUFFERED 3.3V No Key 
ASSEMBLY 

UNBUFFERED x.xv No Key 
ASSEMBLY 

* For DRAM/SDRAM assemblies, this area is poplulated with pads. 

8 Byte Unbuffered DIMM: 3.3 Volt 

D 

8 Byte Unbuffered DIMM: X.X Volt 

D □ 

FIGURE 4.5.3-D 
168 Pin DRAM DIMM Keying Methodology 
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31 

42 

44 

45 

46 

47 

48 

62 

111 

112 

113 

114 

115 

125 

126 

128 

129 

130 

131 

132 

146 

Notes: 

t5Eo 

DU 

t5E2 
°RAS2 

CAS2 

CAS3 

WE2 

DU 

DU 

CAS4 
CASS 

RAS1 

DU 

DU 

DU 

DU 

RAS3 

CAS6 

rIAS7 

DU 

DU 

1. A 10 on DRAM DIMM is also AP on SDRAM DIMM 
2. A11 on DRAM DIMM is also BSO on SDRAM DIMM 

DU 

CKO 

DU 

S-2 

DQMB2 

DQMB3 

DU 

VREF (IF APPLICABLE) 

CAS" 
DQMB4 

DQMBS 

S-1 

~ 

CK1 

A14 

CKE 

S-3 

DQMB6 

DQMB7 

A15 

VReF (IF APPLICABLE) 

3. A12 on DRAM DIMM is also BS1 on SDRAM DIMM (for 4 Bank SDRAMs) 

FIGURE 4.5.3-E 
Pinout Comparison, 168 Pin DRAM & SDRAM DIMM 
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8 Byte Presence Detect Information 

9 Serial PD Interface Protocol: IIC (Synchronous 2-Wire Bus) 

JEDEC Standard No. 21-C 
Page 4.5.3-7 

@ The following information is to be written into EEPROM device during module production: 

a. Module Configurations, Addressing: (Bytes 3-7) 

Module DRAM 
Option 1 Option 2 Option3 

Configuration Organization J:Ui:S 'CAS" J:Ui:S 'CAS RAB" 'CAS 
Addr. Addr. Addr. Addr. Addr. Addr. 

256K x 64/72/80 256K x 16 9 9 

512K x 64/72/80 256K x 16 9 9 

512K x 64/72/80 512Kx 8 10 9 

1 M X 64/72/80 512Kx 8 10 9 

1 M X 64/72/80 1M x4/16 10 10 12 8 

2M X 64/72/80 1M x4/16 10 10 12 8 

2M X 64/72/80 2Mx8 11 10 12 9 

4M X 64/72/80 2Mx8 11 10 12 9 

4M X 64/72/80 4M x4/16 11 11 12 10 *13 9 

SM x 64/72/80 4M X 4/16 11 11 12 10 *13 9 

SM x 64/72/80 8Mx8 12 11 13 10 

16M X 64/72/80 8Mx8 12 11 13 10 

16M x 64/72/80 16M X 4/16 12 12 13 11 *14 10 

32M X 64/72/80 16M X 4/16 12 12 13 11 *14 10 

32M x 64/72/80 32Mx8 TBD TBD 
64M X 64/72/80 32Mx8 TBD TBD 
64M X 64/72/80 64Mx4 TBD TBD 

(Note: All options possible with DRAM standards are shown) 
* This addressing option applies to x16 DRAM configuration 

b. Allowable configurations: (Byte 11) 
- x64 (Non-parity, Byte controls) 
- x72 (Parity, Byte controls) 
- x72 (ECG-optimized, Byte controls) 
- x80 (ECG-optimized, Byte controls) 

c. Functional Attributes: 
- Power Supply Voltage/Interface levels (Byte 8) 
- FiAS access (Byte 9) 
- CAS access (Byte 10) 
- Refresh rate/type (Byte 12) 

Figure 4.5.3-F 
168 Pin UNBUFFERED DRAM DIMM SPD ASSIGNMENTS 
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OE2 
WE2 

RAS~------, 

OQO 
001 
002 
003 

004 
005 
006 
007 

RAS WE 

DO 

D1 

RAS WE 0 

D16 

RAS WE 0 

D17 

CAS4 

RAS WE 

D8 

RAS WE 0 

D9 

CAS1----.--+---+--+----. CASS----------, 

001 
001 
0014 
001 

CAS2 

CAS3 

RAS WE 0 

D18 

D19 

RAS WE 0 

D4 D20 

RAS WE RAS WE 0 

D5 D21 

RAS WE 0 

D6 D22 

RAS WE RAS WE 0 

D7 D23 

AO-AN - AO-AN: DRAMS DO - D31 

VCC 

vss 

:t • 00-D31 

T _, 00-D31 

CAS6 

GAS? 

RAS WE 0 

D10 

RAS WE 0 

D11 

RAS WE 

D12 

D13 

RAS WE 0 

D14 

RAS WE 0 

D15 

CAS 
1/00 
1/01 
1/02 
1/03 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

Figure 4.5.3-G 
X64 DRAM DIMM, 2 Banks with X4 DRAMs 

RAS WE 0 

D24 

RAS WE 0 

D25 

RAS WE 0 

D26 

RAS WE 0 

D27 

RAS WE 0 

D28 

RAS WE 0 

D29 
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Release 7 

DOD 
001 
002 
003 
DQ4 
DQ5 
006 
DQ7 

001 
001 
DQ1 
001 

RAS WE 0 

DB 

D9 

JEDEC Standard No. 21-C 
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RAS3 
OE2 --------.--------. 
WE2 ------,-+----+---. 

CAS4 ---.---+-1--1-----. 

D4 

CAS RAS WE 0 
1/00 
liO 1 D12 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

CAS5 ---.--+-of-of-----. .----------
DS D13 

CAS2 ---.--i---t--t--.-, 
______ ......, 

CAS6 ---.--+--f--f--.-, ----------CAS 
1/00 
1/01 D2 D10 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

CAS 
1/00 
1/01 D3 

RAS WE 0 

D11 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

AO-AN - AO-AN: DRAMS DO· D15 

VCC --1...,...-• DO-D15 

vss __ T ___ DO - D15 

Figure 4.5.3-H 

CAS 
1/00 

DS D14 

CAS RAS WE 0 
1/00 

1101 D7 1/O 1 D15 
1/02 1/02 
1/03 1/03 
1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

SERIAL PD 

SCL--r7- SDA 

~ 
SAO SA1 SA2 

X64 DRAM DIMM, 2 Banks with X8 DRAMs 
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RAS1 ----------, RAS3---------. 
OE0 
WE0 ------.,...---t------1----, 

OE2-------------+-----, 
WE2 --,,=.,,,....----,--+----+---. 

CASO 

CAS1 

CAS2 

RASr1----

LCAS 

LCAS LCAS 

D1 

AO-AN 

RAS WE OE 

D4 

RAS 

D5 

RAS::..----, 

LCAS 

D2 

CAS5 UCAS 

CAS6 LCAS 

D3 

CAS7 UCAS 

SERIAL PD 

SCL~SDA 

~ 
AO-AN: DRAMS DO - D7 SAO SA 1 SA2 SERIAL PD 

LCAS 

uoo 
1/01 

1/03 

UCAS 
voe 
V09 
1/010 
vo11 
1/012 
VO 13 
1/014 
1/015 

LCAS 

UCAS 

RAS WE OE 

DS 

RAS WE OE 

D7 

vcc 

vss 

SCL-0-SDA l •OO-W M M A2 

--I--~-► .J.•D7 '-ti SAO SA1 SA2 

Figure 4.5.3-1 
X64 DRAM DIMM, 2 Banks with X16 DRAMs 
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OEO--------, 
WEo-------, 

RASO 
CASO---. 

DQO 
DQ1 
DQ2 
DQ3 

DQ4 
DQS 
DQS 
DQ7 

DQB 
DQ9 
DQ10 
DQ11 

0016 
DQ17 
DQ18 
DQ19 

0020 
DQ21 
0022 
DQ23 

DQ28 
0029 
DQ30 
DQ31 

CB3 

CAS RAS WE OE 
voo 
V01 DO 
V02 
1/03 

RAS WE OE 

D1 

CAS RAS WE 

D16 

RAS WE OE 

D2 

RAS WE OE 

D3 

CAS RAS WE 
D17 

RAS WE OE 

D4 

RAS WE OE 

OS 

CAS RAS WE 

D18 

RAS WE OE 

D6 

RAS WE OE 

D7 

CAS RAS WE 

D19 

OE2-------. 
WE2 __ 

RAS2 
CAS4 

RAS WE OE 

D8 

RAS WE OE 

D9 

RAS WE 

D2O 

RAS WE OE 

D10 

RAS WE OE 

D11 

RAS WE 
D21 

RAS WE OE 

D12 

RAS WE OE 

D13 

RAS WE 
D22 
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SERIAL PD 

SCL~SDA 

t+-HJ 
SAO SA1 SA2 

RAS WE OE AO-AN 

D14 

---.. AO· AN: DRAMS DO - D23 

RAS WE OE 

D15 

RAS WE 

D23 
CB7 ~-.....~------' 

Figure 4.5.3-J 

vcc 

vss 

--:c.------i~P.DO·D23 

--I------1►► DO- D23 

X64 DRAM DIMM, 2 Banks with X4/X1 DRAMs 
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OEo--------, 
WED-

RASO 
CASO----

DOS 
D09 
D010 
D011 

DQ24 
DQ25 
D026 
DQ27 

0028 
0029 
D030 
0031 

RAS WE 0 

DO 

D7 

CB3 

CAS RAS WE OE 

D16 (4/4) 

OE2 -------, 
WE2-

CAS4 RAS2 

RAS WE 0 

DB 

RAS WE 0 

D9 

RAS WE 0 

D14 

RAS WE 0 

D15 

RAS WE OE 

D17 (4/4) 

figure 4.5.3-K 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

AO-AN __ ...,_ AO· AN: DRAMS DO· D17 

VCC 

VSS 

--1 ...... ----ao-P DO· D17 

_....,T.._ ____ ..,► DO· D17 

:X72 Parity DRAM DIMM, 2 Banks with :X4 & X4 W/4 CAS DRAMs 
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OE0 _______ ..., 

WE0 --------. 
RAS 

LCAS 

CAS2 LCAS 

RAS WE 0 

DO 

RAS WE 0 

D1 

AO-AN 

vcc 

vss 
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OE2--------, 
WE2-------. 

RAS~-... 

RAS WE 0 
CAS4 

D2 

RAS WE 0 
CAS6 LCAS 

D3 

AO-AN: DRAMS DO - D3 SERIAL PD 

SCL--r7- SDA --_r-.----•► DO-D3 

__ T..__ __ •► DO-D3 

Figure 4.5.3-l 

LH4 
SAO SA1 SA2 

X72 Parity DRAM DIMM, 2 Banks with X16 DRAMs 
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OE0 OE2 
WE0 WE2 

RAS 

RAS WE OE 
CASO LCAS CAS4 

1/00 
1/01 DO 
1/02 
1/03 
1104 
1/05 

CAS1 UCAS CAS5 

CASO CAS1 RAS WE OE 
CB0 1/00 CB4 
CB1 VO1 

D4 
CBS 

CB2 f/O2 CB6 
CB3 VO3 CB7 

CAS2 CAS3 

RAS WE OE 
CAS2 CAS6 

D1 

CAS7 

AO-AN AO-AN: DRAMS DO· D5 

vcc 

VSS 

--x..---• DO·D5 

__ T.._ __ •► DO-D5 

RAS 

RAS WE OE 

LCAS 

1/00 
1/01 D2 
1/02 
VO3 

UCAS 

CASO CAS1 RAS WE OE 
VOO 
VO1 
VO2 D5 

CAS2 CAS3 

RAS WE OE 

LCAS 

D3 

UCAS 

SERIAL PD 

SCL~SDA 

LH1---T1 
SAO SA1 SA2 

Figure 4.5.3-M 
X72 Parity DRAM DIMM, 2 Banks with X16 & X4 W/4 CAS DRAMs 
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RAS1 
OEo------~---+---~ 
WEo------.--+-----+---. 
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RAS3 o~------...... ---+--~ 
WE2------,--1------1--, 

CAS4---.---t-+--+----, 

CAS?----.--1--+-+--~ 

GAS 
voo 
1/01 
V02 
1/03 

SERIAL PD 

SCL-r7-SDA 

~ 
SAO SA1 SA2 

D27 

RAS WE 

D28 

RAS WE 

D29 

RAS WE 0 

D30 

RAS WE 0 

D31 

RAS WE 

D32 

RAS WE 0 

D33 

Figure 4.5.3-N 
X72 ECC DRAM DIMM, 2 Banks with X4 DRAMs 
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RAS1 

OEO --------,.------+---, 
WEO RASO 

CASO 
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D01 
D02 
D03 
DQ4 
DQ5 
DQ6 
D07 

DOS 
D09 
DQ1 
D011 
D01 
oo, 
DQ14 
D01 

CBC 
cs, 
CB2 
CB3 
CB4 
CBS 
CBS 
CB? 

D1 

RAS WE 

D2 

RAS WE 0 

D3 

RAS WE 

D4 

RAS WE 0 

D9 

RAS WE 

D10 

RAS WE 0 

D11 

CAS RAS WE 0 
voe 
1/0l D12 
1/02 
V03 
V04 
1/05 
UOS 
1/07 

CAS RAS WE 0 
voe 
VO 1 D13 
V02 
V03 
U04 
VOS 
VOS 
1/07 

AO-AN - AO-AN: DRAMS DO· D17 

vcc 

vss 
:C • DO-D17 

I • DO-D17 

RAS3 

OE2 -------.------+----. 
WE2-==----.e-it-----1-, 

RAS2 
CAS4---.--------. 

RAS WE 

DS 

CAS RAS WE 0 
uoo 
UO 1 D14 
U02 
1/03 
V04 
VOS 
VOS 
VO? 

CAS5 ----------..... ...__....__.___..., 
RAS WE 

D6 D15 

CASs--....-------. ..... ..__...__._ ..... .., 
RAS WE 0 

D7 

RAS WE 0 

DB 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

RAS WE 0 

D16 

RAS WE 

D17 

Figure 4.5.3-0 
X72 ECC DRAM DIMM, 2 Banks with XB DRAMs 
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RAS1-----------, 
OE0 
WEo------..---1------1---, 

RAS1 i----. 

CASO 

CAS1 

CB0 
cs, 
CB2 
CB3 

CAS2 

LCAS 

voo 
vo, 
VO2 
VO3 
VO4 
VOS 

VOS 
VO7 
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voe 
VO9 
vo,o 
vo,, 
VO 12 
VO13 
VO 14 
VO 15 

RAS WE OE 

DO 

CAS1 RAS WE OE 
voo 
vo, 
VO2 
1/03 

LCAS 

1100 
vo, 
1102 
1/03 
1104 
1/05 
1/06 
1107 

UCAS 

VOS 
1109 
1/010 
1/011 
11012 
1/013 
11014 
1/015 

DB 

RAS WE OE 

D1 

RAS WE OE 

LCAS 

D4 

CAS1 RAS WE OE 
voo 
vo, 
VO2 
1/03 

LCAS 

voo 
V01 
VO2 
1/03 
VO4 
VOS 
VOS 
1/07 

UCAS 

voa 
VOS 
VO10 
vo,, 
VO12 
VO 13 
VO 14 
vo,s 

D9 

RAS WE OE 

DS 
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RAS3--------. 
OE2--------.-----+-----. 
WE2------.---+-----1--. 

CAS4 

CAS5 

CB4 
CBS 
CBS 
CB7 

CAS6 

CAS7 

RAS:.---. 

LCAS 

1/0 0 
1/01 
VO2 
VO3 
VO4 
VOS 

VOS 
VO7 

UCAS 

1/08 
VOS 
VO 10 
1/011 
vo,2 
VO 13 
VO14 
vo,s 

RAS WE OE 

D2 

CASS RAS WE OE 
voo 
1/01 
1/02 
1/03 

LCAS 

1/00 
1/01 
1/02 
VO3 
1/04 
1/05 
VOS 
1/07 

UCAS 

VOS 
1/09 
1/010 
1/0 11 

1/012 
1/013 
VO14 
VO1S 

D1O 

D3 

LCAS 

1100 
vo, 
VO2 
VO3 
VO4 
VOS 
1/06 
VO7 

UCAS 

voe 
1/09 
11010 
1/011 
VO12 
VO13 
1/014 
1/015 

RAS WE OE 

DS 

CASS RAS WE OE 
1100 
1/01 
VO2 
VO3 

LCAS 

VOD 
VO1 
1/02 
VO3 
1/04 
1/05 
1/06 
VO7 

UCAS 

VOS 
VOS 
VO10 
1/011 
VO12 
VO13 
VO 14 
VO 15 

D11 

RAS WE OE 

D7 

AO-AN AO•AN: DRAMS DO • D11 
SERIAL PD 

SCL--r7-... SDA 

Release 7 

vcc 

vss 

--:i-r---• DO - D11 

__ T _____ DO· D11 ~ SAO SA1 SA2 

Figure 4.5.3-P 
X72 ECC DRAM DIMM, 2 Banks with X16 & X4 DRAMs 
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OE0 
WED 

CASO 
D00 
D01 
002 
D03 
DQ4 
DQ5 
DQ6 
DQ7 
CBO 

CAS1 
cs, 
DQ8 
DQ9 

DQ11 
DQ12 
DQ13 
D014 
0015 

CAS2 
DQ16 
DQ17 
0018 
DQ19 
0020 
D021 
D022 
0023 
CB2 

CASS 
C83 
0024 
0025 
D026 
DQ27 
0028 
0029 
0030 
D031 

RAS1 

RAS 

DO 

UCAS 

LCAS 
1/00 

D1 

UCAS 

1/09 

11012 

AO-AN 

vcc 

vss 

RAS3 
OE2 
WE2 

RAS 

RAS WE OE RAS WE 0 

CAS4 LCAS LCAS 
1/00 1/00 

D4 1/01 D2 1/01 
1102 
1/03 

0037 
DQ38 
0039 

A C84 

CASS UCAS UCAS 

CBS 
DQ40 
DQ41 
DQ42 
DQ43 
DQ44 
DQ45 
DQ46 
DQ47 

RAS 
CAS6 LCAS 

0048 1/00 

DS D049 D3 
DQ50 
DQ51 
DQ52 
DQ53 
DQ54 
DQ55 
CBS 

UCAS CAS7 UCAS UCAS 

C87 
DQ56 
DQ57 
DQ58 
DQ59 
0060 
0061 
0062 
DQ63 

AO-AN: DRAMS DO • D7 

--:c...---•► DD-D7 

SERIAL PD 

SCL-r7--. SDA 
__ T_.__ ___ DD-D7 

~ 
SAO SA1 SA2 

Figure 4.5.3-Q 

RAS WE OE 

D6 

RAS WE OE 

D7 

X72 ECC DRAM DIMM, 2 Banks with X18 DRAMs 
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RAS1 OEo--------,.-----1----, 
WEO------,--i-----+---. 

RASO 
CASO-----+--i--+----. 

DQO 
DQ1 
DQ2 
DQ3 

DQ4 
DQS 
DQ6 
D07 

RAS WE 0 

D20 

D21 

RAS WE 

D22 

RAS WE 

D23 

RAS WE 0 

D24 

RAS WE 

D25 

RAS WE 0 

D26 

RAS WE 0 

D27 

RAS WE 

D28 

RAS WE 0 

D29 

AO-AN - AO- AN: DRAMS DO - D39 

VCC :C ., DO-D39 

vss T • DO-D39 

JEDEC Standard No. 21-C 
Page 4.5.3-19 

RAS3 
QE2 --------,.-------. 
WE2------.--i-----+--. 

CAS4----,--+-i--i---~ 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

RAS WE 0 

D30 

RAS WE 0 

D31 

D33 

RAS WE 0 

D34 

RAS WE 

D35 

RAS WE 0 

D36 

RAS WE 0 

D37 

D39 

Figure 4.5.3-R 
XBO DRAM DIMM, 2 Banks with X4 □RAMs 
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OED 
WED 

CASO 

000 
001 
002 
003 
004 
005 
006 
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CAS1 

CB0 
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CB4 
CBS 
CB2 
CB3 
CB6 
CB7 

RASO 

RAS WE 

DO 

RAS WE 

01 

RAS WE 

02 

CAS RAS WE 0 
1/00 
1/01 03 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

RAS WE 0 

04 

RAS1 

RAS WE 0 

010 

RAS WE 

011 

RAS WE 0 

012 

CAS RAS WE 0 
1/00 
11o, 013 
1/02 
1/03 
1/04 
1/05 
1/06. 
1/07 

CAS RAS WE 0 
1/00 
1/0l 014 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

AO-AN- AO-AN: DRAMS DO - 019 

vcc 

vss 

1 • 00-019 

__ T...__. 00-019 

OE2 
WE2 

CAS4 

CAS5 

RAS2 

RAS WE 

05 

06 

CAS RAS WE 
1/00 
110, 07 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

RAS3 

CAS 
1/00 

RAS WE 0 

015 

RAS WE 

016 

RAS WE 0 

017 

1/0 1 018 

CAS RAS WE 
1/00 
1/01 09 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

RAS WE 

019 

SERIAL PD 

SCL~SDA 

4Y--r1 
SAO SA1 SA2 

Figure 4.5.3-S 
X80 ECC DRAM DIMM, 2 Banks with XS DRAMs 
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4.5.4-168 PIN UNBUFFERED SCRAM DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.5.4-1 

CAPACITY-2561<, 5121<, 1M, 2M, 4M, BM, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS 
DATA CONFIGURATIONS-Four DATA Word configurations are defined: 

-64 BIT without PARITY 
-72 BIT for PARITY CODES 
-72 BIT & 80 BIT for ECC CODES 

CONFIGURATION-21 Different Configurations are defined using various combinationa of X1, X4, XS, X9, 
X16 and X18 memories including 2 bank configurations using X4 devices. 

LOGIC FEATURES-The modules contain "PRESENCE DETECT' and "IDENTITY" featurs that conist 
of output pins in the PDn and IDn fields which supply encoded values that define the storage capacity, 
configuration, data word configuration, refresh mode, and speed of the module. 

PACKAGE-168 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS-Figs. 4.5.4-A, & 4.5.4-8, 
SPD TABLE & INFORMATION-Fig. 4.5.4-C 
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM-Fig. 4.5.4-D 
KEYING METHODOLOGY-Fig. 4.5.4-E 
PINOUT COMPARISON DRAM & SDRAM DIMM-Fig. 4.5.4-F 
SDRAM CLOCK LOADING-Fig. 4.5.4-G 
SDRAM CLOCK WIRING-Fig. 4.5.4-H 
CONFIGURATION BLOCK DIAGRAM-Figs. 4.5.4-1 through 4.5.4-Y 
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FIGURE 4.5.4-A 
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FIGURE 4.5.4-B 
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JEDEC Standard No. 21-C 
P 454-4 age .. 

Module SDRAM 
Option 1 Option2 

Configuration Organization #Bank RAS ~ # Bank "RAS ~ 
acer. acer. acer. acer. acer. acer. 

1 M X 64/72/80 1Mx 16 1 11 8 

2M X 64/72/80 1Mx 16 1 11 8 

2Mx64 2Mx32 2 11 8 

2M X 64/72/80 2Mx8 1 11 9 

4M X 64/72/80 2Mx8 1 11 9 

4Mx64 2Mx32 2 11 8 

4M X 64/72/80 4Mx4 1 11 10 

4M x 64/72/80 4Mx16 2 12 8 1 13 8 

SM x 64/72/80 4Mx16 2 12 8 1 13 8 

8Mx64 8Mx32 2 13 8 2 12 9 

SM x 64/72/80 8Mx8 2 12 9 1 13 9 

16M X 64/72/80 8Mx8 2 12 9 1 13 9 

16M x64 8Mx32 2 13 8 2 12 9 

16M X 64/72/80 16Mx4 2 12 10 1 13 10 

16M x 64/72/80 16M X 16 2 13 9 

32M X 64/72/80 16M X 16 2 13 9 

32M X 64/72/80 32Mx8 2 13 10 

64M X 64/72/80 32Mx8 2 13 10 

64M X 64/72/80 64Mx4 2 13 11 

(Note: All options possible with SDRAM standards are shown) 

b. Allowable configurations: (Byte 11) 
- x64 (Non-parity, Byte controls) 
- x72 (ECG-optimized, Byte controls) 
- x80 (ECG-optimized, Byte controls) 

c. Functional Attributes: 
- Power Supply Voltage/Interface levels (Byte 8) 

SDRAM cycle time (Byte 9) 
- SD RAM access from Clock (Byte 10) 

Refresh rate/type (Byte 12) 
SDRAM module attributes (Byte 13) 
SDRAM device attributes (Bytes 14- 20) 
Primary/Secondary DRAM (Bytes 21 - 22) 

figure 4.5.4-C 

Option3 

#Bank RAS CAS" 
acer. acer. acer. 

168 Pin UNBUFFERED DRAM DIMM SPD ASSIGNMENTS 
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Buffered 

All si,inals exceot RAS and Data are buffered 

11 Pins are used for DIMM attributes /POE, PD1·8, ID0-1l 

CAS Pin assignment sequence optimized for buffer placement 
0, 1 
2,3 
4,5 
6, 7 

ECC OlMMs use subset of CAS signals for word selection (CAS0/1 and 
CAS4/5) 

Address Oto the DRAMs is sourced from separate pins (AO, BO) for 4 byte 
interleave 

Data pin assignment uses both X64/X72 and XBO 
numbering schemes 

Non-Parity is subset of Parity with inter-mixed Parity btts unconnected (PQB, 17, 
26,35,44,53,62,71) 

32 Power/Gnd Pins 
Vee-16 
VSS-16 

. Unused Pins • 18 

Left Key Definttion 
SDRAM 
STD DRAM 

""" 

JEDEC Standard No. 21-C 
Page 4.5.4-5 

Unbufffered 

No buffers, all DRAM sianals are connected directlv to DIMM tab pins 

5 pins are used for DIMM attributes /SOA, SCL. SA0-2) 

CAS Pin signals are re-assigned for optimal DRAM placement 
0,4 
1,5 
2,6 
3,7 

All OlMM types use byte selection (CAS0-7) 

Single address pin (AO) 

Data pin assignment is changed to single x80 numbering scheme with x64 and 
x72 as subsets 

All DlMM types use the same sequential 64 data pins (DQ0-63). 

Eight center pins (CB0-7) are used as Parity/Check Btts for x72 Parity/ECC 
DIMMs. 

An addttional 8 center pins (CBS-15) are used for the x80 ECC DlMMs. 

35 Power/Gnd Pins 
Vee - 17 (1 addttional pin) 
VSS • 18 (2 addttional pins) 

Unused Pins - 14 

Left Key Definttion modified 
RFU 
Buffered Assembly (DRAM/SDRAM) 
Unh, .., ___ .., •----'-'• 1ni:," """" • \1\ 

FIGURE 4.5.4-D 
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM 
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□ 

Key Positions 

Left Key Posttion 
{DRAM) 

Centerline 

8 ByteDIMM 

Center Key Position 
{Voltage) 

Left 
Key 

RFU 

BUFFERED 
ASSEMBLY 

"Right Key Posttion 
{Non-DRAM) 

Center 
Key 

5V 

3.3V 

UNBUFFERED x.xv 
ASSEMBLY 

□ 

*Right 
Key 

No Key 

No Key 

No Key 

* For DRAM/SD RAM assemblies, this area is poplulated with pads. 

8 Byte Unbuffered DIMM: 3.3 Volt 

D D 

8 Byte Unbuffered DIMM: X.X Volt 

D 

FIGURE 4.5.4-E 
168 Pin DRAM DIMM Keying Methodology 
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Pin number DRAMDIMM SDRAM DIMM 

39 A12 BA1 

42 DU CKO 

44 'OE2 DU 

45 'FiA"S°2 'S"2 

46 'CA'S"2 DQMB2 

47 'CA'S"3 DQM83 

48 WE2 DU 

62 DU VREF, NC 

63 NC CKE1 

79 NC CK2 

111 DU 'CA'S" 

112 'CA'S"4 DQMB4 

113 'CA'S"5 DQMB5 

114 'FiA"S°1 S-1 

115 DU 'FiA"S" 

122 A11 BAO 

123 A13 A11 

125 DU CK1 

126 DU A12 

128 DU CKEO 

129 'FiA"S°3 S-3 

130 'CA'S"6 DQM86 

131 'CA'S"? DQMB7 

132 DU A13 

146 DU VREF, NC 

163 NC CK3 

Notes: 
1. A 10 on DRAM DIMM is also AP on SDRAM DIMM 

FIGURE 4.5.4-F 
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JEDEC Standard No. 21-C 
P 454-8 age . . 
X 64 (Non-parity) 

CLKLoadinQ 

SDRAM Data Width # of Banks on DIMM Total# SDRAMs CK0 CK1 CK2 CK3 

x4 1 16 4 4 4 4 

xB 1 8 4 4 . . 
x16 1 4 4 . . . 
x32 1 2 *2 . . . 
xB 2 16 4 4 4 4 

x16 2 8 4 4 . . 
x32 2 4 4 . . . 

X72 (ECC) 

CLKLoadinc 

SDRAM Data Width # of Banks on DIMM Total# SDRAMs CK0 CK1 CK2 CK3 

x4 1 18 .. 4 ors •• 4 ors •• 4 ors -4orS 

x8 1 9 •• 4 ors •• 4 or S . . 
x16/x4 1 6 41MAX1 4(MAX) . . 
x32/x8 1 3 •3 . . . 

xa 2 18 •• 4 or S .. 4 ors ·• 4 ors -4orS 

x16/x4 2 12 4 4 4 

x32/x8 2 6 4(MAX) 4(MAX) . . 

X 80 (ECC) 

CLK Loading 

SDRAM Data Width # of Banks on DIMM Total# SDRAMs CK0 CK1 CK2 CK3 

x4 1 20 s s s s 

xB 1 10 s s . . 
x16 1 s s . . . 

x32/x8 1 4 4 . . . 
xB 2 20 s s s s 

x16 2 10 s s . . 
x32/x8 2 8 4 4 . . 

Notes: 

* add padding capacitance per clock wiring detail. 

** CKO + CK2 must total 9 SDRAMs, CK1 + CK3 must total 9 SDRAMs (to allow clock "dotting" at 
system). 

Figure 4.5.4-G 
168 Pin UNBUFFERED SDRAM DIMM CLOCK LOADING 
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0LOADNETS: 

2LOADNETS· 

3LOADNETS: 

4LOADNETS: 

SLOADNETS: 

JEDEC Standard No. 21-C 
Page 4.5.4-9 

TARGET CLOCK (CK) SPECIFICATION: 

10Ohm 

CK =~~SDRAM 1 

• ~ 1 ""'SD RAM 2 

-=E 

10 Ohm SDRAM 1 

CK--...At--L.. SDRAM2 • •. 1 ""'SDRAM 3 

-=E 

10Ohm 

SDRAM 1 

SDRAM2 
SDRAM3 

SDRAM4 

1. THE CK INPlJTS SHOULD HAVE A 
NOMINAL DELAY OF .6ns MEASURED 
FROM THE CK INPlJT AT THE DIMM TAB 
TO THE CK INPlJT OF THE SD RAM (OR 
PacclNG CAPACITOR). (EG: THIS IS 
EQUIVALENT TO APPROXIMATELY 3" OF 
PCB WIRE AND 2.5pf OF INPUT 
CAP A CIT ANGE). 

2. THE VARIATION OF CK INPUT DELAY 
WILL BE+/- .1 ns FOR ALL FOUR CK INPUTS. 
(EG: IF THE WIRE IMPEDANCE IS APPROX. 
65 ohms, THIS CORRESPONDS TO A 
CAPAC IT ANGE VARIATION OF+/- 3pf IN 
TOTAL CK INPUT CAPACITANCE). 

CK----1 

SDRAM 1 

'---<'--- SDRAM 2 

SDRAM3 
SDRAM4 

• add padding capacitance to approximately 4 loads (total) 

SDRAM5 

Figure 4.5.4-H 
168 Pin UNBUFFERED DRAM DIMM CLOCK WIRING 
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P~e 4.5.4-10 
so--------,-------------, 

S2 

DQMBO---, 
# 

DQ0 
DQ1 
DQ2 
DQ3 

DQ4 
DOS 
DQ6 
DQ7 

DQMB1 

DQB 
D09 
DQ1 
DQ11 

DQM82 

0016 
D017 
0018 
0019 

0020 
D021 
0022 
0023 

~-'----'---~ 
DOM s 

1/00 
1/01 DO 
1/02 
1/03 

D1 

D2 

D3 

DOM s 
1/00 
1/01 D4 
1/02 
1/03 

DOM s 
1/00 
1/01 D5 
1/02 
1/03 

DQMB4---, 

0032 
0033 
0034 
0035 

0036 
0037 
0038 
0039 

DQM85 

0040 
0041 
D042 
0043 

DQ44 
DQ45 
0046 
0047 

DQM86 

0048 
0049 
0050 
DQ51 

DQ52 
DQ53 
D054 
DOSS 

DOM s 
1/00 
1/01 D8 
1/02 
1/03 

D9 

DOM s 
1/00 
1/01 D10 
1/02 
1/03 

DOM s 
1/00 
1/01 D11 
1/02 
1/03 

DOM s 
1/00 
1/01 D12 
1/02 
1/03 

DOM s 
1/00 
1/01 D13 
1/02 
1/03 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

• CLOCK WIRING 

DQM83 DQM87 CLOCK SDRAMS 
DOM s DOM s INPUT 

0024 1/00 DQ56 1/00 ·cKo 4SDRAMS 
0025 1/0 1 D6 DQ57 1/01 D14 •cK1 4SDRAMS 
D026 1/02 0058 1/02 
D027 1/03 D059 1/03 

·cK2 4SDRAMS 
·cKs 4SDRAMS 

s DOM s • Wire per Clock Loading Table/Wiring Diagrams 
DQ28 D060 1/00 
D029 D7 D061 1/01 D15 
D030 D062 1/02 VDD 
D031 D063 1/03 

BAO - BAN ---t> BAO-BAN: SDRAMS DO - D15 

t 1nK 

CKE1 ~ CKE: SD RAMS D8 - D15 

AO-AN - AO - AN: SDRAMS DO - D15 
RAS ----<> RAS: SDRAMS DO- D15 SERIAL PD. 

VDD --------!> DO- D15 

VSS --~----- DO - D15 

CAS CAS: SDRAMS DO - D15 

CKEO CKE: SDRAMS DO - 07 

WE WE: SDRAMS DO - D15 

SCL~SDA 

~ 
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. SAO SA1 SA2 

Figure 4.5.4-1 
X64 SDRAM DIMM, 1 Bank with X4 SDRAMs 
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so 

S2 

BAO-BAN __ _,,_ 

AO-AN 

VDD 

vss 

DQMBO DQMB4 

# DQM s 
DOD 1/00 DQ32 
001 1/01 DO DQ33 
002 1/02 DQ34 
003 1/03 DQ35 
DQ4 1/04 DQ36 
OQS 1/05 0037 
DQ6 0038 
007 0039 

DQMB1 DQMB5 
DQM s 

DQB 1/00 DQ40 
009 V01 D1 DQ41 
0010 1/02 DQ42 
DQ11 V03 DQ43 
0012 1/04 DQ44 
0013 VOS DQ45 
0014 0046 
DQ15 DQ47 

DQM82 DQMB6 
DQM s 

0016 voo DQ48 
DQ17 1/01 02 DQ49 
DQ18 V02 DQ50 
0019 V03 DQ51 
0020 1/04 0052 
DQ21 VOS 0053 
0022 1/06 DQ54 
0023 1/07 DOSS 

DQMB3 DQMB7 
DQM s 

0024 1/00 0056 
0025 f/01 03 0057 
0026 1/02 DQSB 
0027 0059 
0028 0060 
0029 DQ61 
DQ30 

0062 
DQ31 

DQ63 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

BAO-BAN: SDRAMS DO • 07 

AO-AN: SDRAMS DO - D7 

00-07 

00-07 

DQM s 
1/00 
1/01 04 

DQM s 
1/0 D 

05 

DQM s 
1/00 
V01 06 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DQM s 
1/00 

D7 
1/02 
1/03 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

*CK0 4SDRAMS 
"CK1 4SDRAMS 
"CK2 
*CK3 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD 

SCL~SDA 

~ # NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

RAS ----ii> RAS: SDRAMS DO· D7 

GAS ----i> GAS: SDRAMS DO· D7 

CKEQ----i> CKE: SDRAMS DO • D7 

WE . <> WE: SDRAMS DO - 07 SAO SA1 SA2 

Figure 4.5.4-J 
X64 SDRAM DIMM, 1 Bank with X8 SDRAMs 
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so--------,-----------------, 

DQMB0 
# 

D00 

DOMB1 

LOOM 

DO 

UDOM 

DQMB4 LOOM 

D2 

DQMB5 UDOM 

s2--------,------------------, ~------
DQMB2 

DQM83 

BAO-BAN 

AO-AN 

VDD 

VSS 

LOOM 

D1 

UDOM 

LOOM 

DQMB7 UDOM 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

D3 

BAO-BAN: SDRAMS DO• D3 

AO-AN: SDRAMS DO• D3 RAS ----<> RAS: SDRAMS DO - D3 

DO- D3 CAS ----<> CAS: SD RAMS DO· D3 

DO• D3 CKEO ---<> CKE: SD RAMS DO· 03 

WE WE: SD RAMS DO - D3 
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

Figure 4.5.4-K 

• CLOCK WIRING 

CLOCK SDRAMS INPUT 

•cKO 4SDRAMS 
•cK1 
·cK2 
•CK3 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

X64 SDRAM DIMM, 1 Bank with X16 SD RAMs 
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s2-----------------------, so--------, 

DQMBO 

DQM81 

DQMB5 
0040 

DOMO 

1/00 

DOM3 

DQ41 1/025 
DQ42 --IV'- 110 26 
DQ43 --IV'- 1/0 27 
DQ44 1/028 
DQ45 --IV'- 1/0 29 
DQ46 
DQ47~1/031 

DO 

DQMB2 DQMO 

01 

DQM2 

DQM87 DQM3 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

BAO-BAN BAO-BAN: SDRAMS DO· 01 

AO-AN AO-AN: SDRAMS DO· 01 RAS ---<> RAS: SDRAMS DO - 01 

VDD DO· 01 CAS ---<> CAS: SDRAMS DO - 01 

I o DO -01 CKEO 
VSS 

WE 

---<> CKE: SDRAMS DO• D1 

---<> WE: SDRAMS DO - D1 # NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

Figure 4.5.4-l 

JEDEC Standard No. 21-C 
Page 4.5.4-13 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO 2SDRAMS 
"CK1 
•CK2 
•CK3 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

X64 SDRAM DIMM, 1 Bank with X:32 SDRAMs 
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so -----r------------------
81-~--------------l-------

DQMBO --.......---+---- DQM84 

# 
DQO 
D01 
D02 
D03 
DQ4 
D05 
D06 
D07 

DOS 
DOS 
D010 
D011 
D012 
D013 
D014 
D015 

DOM s 
1/00 
1/01 DO 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 D1 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 DS 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 D9 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DQ32 
DQ33 
DQ34 
DQ35 
DQ36 
D037 
DQ38 
D039 

DQ40 
0041 
0042 
DQ43 
D044 
DQ45 
DQ46 
DQ47 

DOM s 
1/00 
1/01 D4 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DQM s 
1/00 
1/01 DS 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/0l D12 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/0 1 D13 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

82 ----,-------------------
DQM82 --~--i------831-----□-Q-M_B_6 __ -_-_-_-_-_-_-_-1.-I----_-_-_-...::-_-_-...::;--

D016 
D017 
D018 
D019 
DQ20 
D021 
D022 
D023 

D024 
DQ25 
D026 
D027 
D028 
D029 
D030 
D031 

DOM s 
1/00 
1/01 D2 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 D3 
1/02 
1/03 
1/04 
1/05 
1/06 
1107 

• CLOCK WIRING 

CLOCK SDRAMS INPUT 

·cKo 4SDRAMS 
•cK1 4SDRAMS 
*CK2 4SDRAMS 
·cKs 4SDRAMS 

DOM s 
1/00 
1/01 D10 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1101 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

D11 

D048 
D049 
D050 
D051 
D052 
DQ53 
DQ54 
D055 

0056 
0057 
DQ58 
DQ59 
DQ60 
DQ61 
D062 
DQ63 

DOM s 
1/00 
1/01 DS 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 D7 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DQM s 
1/00 
I/O 1 D14 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/0 0 
1/0 1 D15 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 

VDD relationships must be maintained as shown. 

CKE1 
} 10K

0 ~ CKE: SDRAMS DS • D15 
• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN BAO-BAN: SDRAMS DO· D15 

AO-AN AO-AN: SDRAMS DO • D15 

VDD DO· D15 

vss DO· D15 

RAS 

CAS 

CKEO 

WE 

RAS: SDRAMS DO• D15 

CAS: SDRAMS DO - D15 

CKE: SD RAMS DO· D7 

WE: SDRAMS DO· D15 

SERIAL PD 

SCL~SDA 

~ 
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. • Wire per Clock Loading Table/Wiring Diagrams SAO SA 1 SA2 

VDD 

I 1nK 

CKE1 ~ CKE: SDRAMS 04 • D7, D9, D11 

Figure 4.5.4-M 
X64 SDRAM DIMM, 2 Banks with X8 SDRAMs 
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so 
S1 

DQMBO 
s s 

DQM84 
s s 

# 
LOOM LOOM LOOM LOOM 

DQO VO0 1/00 DQ32 voo 1/00 
D01 DO 1/01 D4 DQ33 1/01 D2 V01 D6 
D02 1/02 DQ34 VO2 VO2 
D03 1/03 DQ35 1/03 V03 
D04 1/04 DQ38 V04 V04 
DOS VOS DQ37 1/05 VOS 
DOS VOS DQ38 VOS 
007 VO? DQ39 1/07 

DQMB1 UDQM UDOM DQM85 UDOM UDOM 
DOB VOS D040 VOB 
D09 1/09 D041 V09 
0010 1/010 0042 V010 
D011 1/011 0043 V011 
D012 V012 0044 V012 
0013 DQ45 V013 
0014 0046 V014 
0015 0047 V015 

S2 
S3 

DQMB2 
s s 

DQMB6 
s s 

LOOM LOOM LOOM LOOM 

voo D048 1/00 voo 
D1 V01 DS D049 D3 V01 D7 

VO2 DQ50 VO2 
V03 D051 
V04 DQ52 
VOS D053 
VOS D054 
1/07 DOSS 

DQMB3 UDQM UDOM DQM87 UDOM UDOM 

DQ56 1/08 
DQ57 1/09 
D058 1/010 

1/011 D059 1/011 
1/012 D060 1/012 
1/013 DQ61 1/013 

0062 1/014 
0063 1/015 

RAS ---c, · RAS: SD RAMS DO - D7 
• CLOCK WIRING 

CAS CAS: SDRAMS DO - D7 

CKE0 CKE: SDRAMS DO - D3 

VDD 

~ 10K 
CKE1 -~-e CKE: SDRAMS D4 - D7 

WE "'" WE: SD RAMS DO - D7 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

CLOCK 
INPUT 

·cKo 
•CK1 
·cK2 
•CK3 

SDRAMS 

4SDRAMS 
4SDRAMS 

NOTE: DO wiring may differ than described in 
this drawing, however DO/DQMB/CKE/S 
relationships must be maintained as shown. 

• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN 

AO-AN 

VDD 

vss 

BAO-BAN: SDRAMS DO - D7 SERIAL PD 

A0-AN:SDRAMSDO-D7 SCL~SDA 

____ _,,.Do- D7 ~ 

---'---- DO - D7 SAO SA 1 SA2 

Figure 4.5.4-N 
X64 SD RAM DIMM, 2 Banks with X16 SD RAMs 
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S2 

so S1 

DQMBO # DOM0 
s 

DQ0 
DO1 DO 
DO2 
DO3 
DO4 
DOS 
DOS 
DO7 

DQMB1 DQM1 
DQ8 
DO9 
DO10 
DO11 

DQMB4 
DQM2 

DO32 
DO33 
DO34 
DO35 
DO36 
DO37 
DQ38 
DO39 

DQMB5 DOM3 
DO40 
DO41 
DQ42 
DO43 
DO44 
DO45 
DO46 
DQ47 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO 4SDRAMS 
"CK1 
"CK2 
"CK3 

s 
DOM0 

1/00 

D2 
VO2 

DQM1 

DQM2 

VO16 
1/017 
VO18 
1/019 
VO20 
VO21 
1/022 
1/023 

DOM3 

VO24 
VO2S 
1/0.26 
1/027 
1/0.28 
VO.29 
1/030 
VO31 

.. • Wire per Clock Loading Table/Wmng Diagrams 

BAO-BAN BAO-BAN: SDRAMS DO - D3 
RAS 

AO-AN AO-AN: SDRAMS DO - D3 
GAS 

VDD DO-D3 CKEO 

vss T ~ DO-D3 WE 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

DQMB2 

DQMB3 

D031 

DQMB6 

DQ48 
0049 
DQ50 
DO51 
DO52 
DQ53 
DQ54 
DOSS 

DQMB7 
DOSS 
DQ57 
DOSS 
DQ59 
DO60 
0061 
DQ62 
DQ63 

DOM0 

1/00 
1/01 
1/02 
1/03 
1/04 
VOS 

1/06 
1/07 

DOM2 

1/016 

DOM3 

s 

D1 

DOM0 

voo 
1/01 
1/02 
1/03 
1/04 
VOS 
1/06 
VO7 

DQM1 

1/08 
VO9 
VO10 
von 
1/012 
1/013 
1/014 
1/015 

DOM2 

1/016 
VO 17 
1/018 
1/019 
1/020 
1/021 

1/022 
1/023 

DOM3 

1/024 
1/025 
1/026 
VO27 
1/028 
1/029 
1/030 
1/031 

s 

D3 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

VDD 

~ 1nK 

CKE1 ~ CKE: SDRAMS D2 - D3 

---c:,• RAS: SDRAMS DO - D3 

---r:,,- GAS: SDRAMS DO - D3 

---c:,• CKE: SDRAMS DO - D1 

---E> WE: SDRAMS DO - D3 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

Figure 4.5.4-0 
X64 SDRAM DIMM, 2 Banks with X32 SDRAMs 
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80-------.------------~ 
DQMBO---

# 
DOO 
D01 
D02 
D03 

D04 
DOS 
DQ6 
D07 

DQMB1 

DOB 
D09 
D010 
D011 

D012 
D013 
D014 
D015 

CBO 
CB1 
CB2 
CB3 

~-'---'----
DOM s 

voo 
VO 1 DO 
1/02 
1/03 

DOM s , 
1/00 
1/01 D1 
1/02 
1/03 

D2 

D3 

D4 

DQMB4---

D036 
DQ37 
DQ38 
DQ39 

DOM s 
1/00 
1/01 D9 
1/02 
1/03 

D10 

DQMB5--=::,._ __ L__~ 

D040 
DQ41 
DQ42 
D043 

DQ44 
D045 
D046 
D047 

CB4 
CBS 
CBS 
CB7 

D11 

D12 

D13 

S2-----------------~ 
DQMB2 --=::,._----~ 

D016 
D017 
D01B 
D019 

DQ20 
D021 
D022 
DQ23 

DOM s 
1/00 
1/01 D5 
1/02 
1/03 

D6 

DQMB3 --;::::::l-__JL-_ _, 

DQ24 
D025 
DQ26 
DQ27 

DQ28 
DQ29 
D030 
D031 

DOM s 
voo 
VO 1 D7 
1/02 
1/03 

DB 

DQM86 

DQ48 
DQ49 
DQ50 
DQ51 

D052 
D053 
D054 
DQ55 

DOM s 
1/00 
1/01 
1/02 
1/03 

D14 

D15 

DQMB7 --=::)__i__ __ 

DQ56 
DQ57 
DQ58 
DQ59 

DOSO 
DQ61 
DQ62 
DQ63 

DOM s 
voo 
1/01 D16 
1/02 
1/03 

DOM 
voo 
1/01 
1/02 
1/03 

D17 

JEDEC Standard No. 21-C 
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NOTE: DQ wiring may differ than d esclibed in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO .. 4 or 5 SDRAMS 
"CK1 .. 4 or 5 SD RAMS 
"CK2 .. 4 or 5 SDRAMS 
"CK3 .. 4 or 5 SDRAMS 

• Wire per Clock Loading Table/Wiring Diagrams 

.. CKO + CK2 must total 9 SDRAMs, 
CK1 + CK3 must total 9 SDRAMs 

VDD 

11nK 
CKE1 ~ CKE: SDRAMS D9 - D17 

RAS __ __,,,.. RAS: SDRAMS DO - D17 

CAS CAS: SDRAMS DO - D17 

CKEO CKE: SDRAMS DO - DB 

BAO-BAN 

AO-AN 

BAO-BAN: SDRAMS DO - D17 

AO-AN: SDRAMS DO - D17 

_____ DO-D17 

WE 
SERIAL PD 

WE: SDRAMS DO - D17 

VDD 

vss ---'----<> DO - D17 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

SCL~SDA 

~ 
SAO SA1 SA2 

Figure 4.5.4-P 
X72 ECC SDRAM DIMM, 1 Banks with X4 SDRAMs 
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"So 
OQMB0 

# DOM s 
DOO 1/00 
D01 V01 DO 
D02 1/02 
D03 1/03 
D04 1/04 
DQ5 
DQ6 
DQ7 

OQMB1 
DOM 

008 1/00 
DQ9 D1 
0010 
D011 
DQ12 
0013 
DQ14 
D015 

DOM s 
CBO VOO 
CB1 D2 
CB2 V02 
C83 
C84 
CBS 
CBS 
CB7 

DQM84 

D032 
DQ33 
DQ34 
D035 
DQ36 
DQ37 
D038 
D039 

DQM85 

0040 
D041 
D042 
DQ43 
D044 
D045 
D046 
D047 

DQM86 

D048 
D049 
D050 
DQ51 
D052 
D053 
DQ54 
D055 

DOM s 
1/00 
1/01 DS 
1/02 
1/03 
1/04 
1/05 

DOM s 
VOO 
1/01 D6 
1/02 
V03 
V04 

DOM s 
VOO 
1/01 D7 
1/02 
1/03 
1/04 
1/05 
VOS 
1/07 

S2 -----.-----' DQM87 ---
NOTE: DQ wiring may differ than described in OQMB2 

D016 
D017 
D018 
D019 
0020 
0021 
0022 
DQ23 

OQMB3 

DQ24 
0025 
DQ26 
D027 
DQ28 
DQ29 
D030 
DQ31 

VDD 

vss 

DOM s 
VOO 

D3 
V02 

DOM s 
VOO 
V01 D4 
V02 
V03 
V04 
VOS 
1/06 
1/07 

__ .,.... _ _,.DO-DB 

__ ..._ __ Do-DB 

DQ56 
D057 
D058 
D059 
D060 
0061 
0062 
0063 

DOM 
1/00 

DB 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CK0 4or5SDRAMS 
"CK1 4or5SDRAMS 
"CK2 
*CK3 

BAO-BAN 

AO-AN 

• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN: SDRAMS DO - DB 

AO-AN: SDRAMS DO - DB 

ti:-· RAS: SDRAMS DO • DB RAS --
CAS ----<> 

CKEo----,> 

CAS: SDRAMS DO • DB 

CKE: SDRAMS DO· DB 

WE WE: SDRAMS DO • DB 

SCL 

SERIAL PD 

SDA 
AO A1 A2 

SAO SA1 SA2 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

Figure 4.5.4-Q 
X72 ECC SDRAM DIMM, 1 Banks with X8 SDRAMs 

Release 7 

XILINX EXHIBIT 1006 
Page 709



S0-----,-----------------, 

DQMB0 # 
DOO 

DQM81 

CB0 
CB1 
CB2 
CB3 

S2 

DQMB2 

DQMB3 

BAO-BAN 

AO-AN 

LDOM 

1/00 

UDOM 

DO 

DOM 
1/00 
1/01 
1/02 
1/03 

LDOM 

D1 

UDQM 

s 

D4 

BAO-BAN: SDRAMS DO - D5 

AO-AN: SDRAMS DO - D5 

VDD 

VSS 

---..---DO-D5 

__ _,_ __ Do-Ds 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

DQMB4 

DOMB5 

CB4 
CBS 
CB6 
CB7 

DOMB6 

DOMB7 

LOOM 

1/00 
1/01 D2 
1/02 
1/03 

UDOM 

DOM 5 

1100 
1/01 

05 1/02 
1/03 

LDOM 

1/01 D3 

UDOM 

RAS ---e> RAS: SDRAMS DO - D5 

CAS <> CAS: SDRAMS DO - D5 

CKEO <> CKE: SD RAMS DO - D5 

WE ,,,_ WE: SDRAMS DO - D5 

Figure 4.5.4-R 

JEDEC Standard No. 21-C 
Page 4.5.4-19 

"CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO 4 SDRAMS (Max) 
"CK1 4 SDRAMS (Max) 
"CK2 
"CK3 

• Wire per Clock Loading 
Table/Wiring Diagrams 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

X72 ECC SDRAM DIMM, 1 Bank with X16 & X4 SDRAMs 

Release 7 
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m---,----------------~ 
so---,-------.----------~ 

DQMBQ---,--+----~ DQM84 --.....--+-----~ 
# 

DOC 
DQ1 
002 
DQ3 
DO4 
DOS 
DQ6 
DQ7 

DOB 
DQ9 
DQ,O 
oa11 
DQ12 
DQ13 
DQ14 
DQ15 

DOM s 
1/00 
1/01 DO 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 D1 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 

DOM s 
1/00 
1/01 D9 
1/02 
1/03 
1/04 
1/05 
1/06 
1107 

DOM s 
1/00 
II0 1 D10 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 

DO32 
DO33 
DO34 
DO35 
DQ36 
DQ37 
DO38 
DO39 

0040 
DQ41 
D042 
DO43 
DQ44 
DO45 
DQ46 
DQ47 

DOM s 
1/00 
1/01 DS 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1101 D6 
1/0.2 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 D14 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/Oi D15 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

CB0 
cs, 
CB2 
CB3 
CB4 
CBS 
CBS 
CB7 

1/01 D2 
1/02 
1/03 

I/O 1 D11 
1/02 
1/03 

DQMB6--..---+----~:::'..,____..,____~ 

S2 

1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

S3 --------------J 
DQMB2 -----,----+-----~-:._'"J._ _ __._ __ 

DQ16 
0017 
DO1B 
DO19 
DO20 
DQ21 
D02.2 
0023 

DOM 
.1/00 

1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

s 

D3 

DOM s 
1/00 
1/01 D12 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s DOM s 
DO24 1/0 o 1/0 O 

DO25 1/01 D4 1/01 D13 
DO26 1/0 2 1/0 2 
DQ27 1/0 3 1/0 3 
DQ28 1/0 4 1/0 4 
0029 1/0 5 1/0 5 
DQ30 1/0 6 1/0 6 

DQ48 
DQ49 
DQ50 
DO51 
DQ52 
DO53 
0054 
0055 

DOSS 
DQ57 
DQ58 
0059 
DQ60 
DQ61 
DO62 
DO63 

DOM s 
1/00 
1/01 D7 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/01 DS 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
1/Oi D16 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
1/00 
II0 1 D17 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

• CLOCK WIRING 
CLOCK 
INPUT 

*CKO 
*CK1 
*CK2 
*CK3 

SDRAMS 

**4 or 5 SDRAMS 
**4 or 5 SDRAMS 
** 4 or 5 SD RAMS 
**4 or 5 SDRAMS 

DQ31 1/07 1/0 7 
NOTE: DQ wiring may differ than described in VDD 

relationships must be maintained as shown. 1 OK 
this drawing, however DQ/DQMB/CKE/S ~ 

• Wire per Clock Loading Table/Wiring Diagrams 

•• CKO + CK2 must total 9 SDRAMs, 

BAO· BAN __ _,. BAO-BAN: SDRAMS DO· D17 CKE1 CKE: SDRAMS D9. D17 

AO-AN __ _,_ AO-AN:SDRAMSDO-D17 RAS---= RAS:SDRAMSDO·D17 

VDD 
_____ DO-D17 

CAS ---<> CAS: SDRAMS DO· D17 

VSS __ .._ _ __,.DO· D17 CKEO CKE: SDRAMS DO • DB 

WE: SDRAMS DO· D17 # NOTE: ALL RESISTOR VALUES ARE 10 OHMS. WE ---<> 

Figure 4.5.4-S 

CK1 + CK3 must total 9 SD RAMs 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

X72 ECC SDRAM DIMM, 2 Banks with X8 SDRAMs 

Belease7 
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S"1 -----,-------------------
so-----,---------+------------

OQMB0 

DQ1 
002 
DQ3 
DQ4 
DQS 
006 
DQ7 

DQMB1 
DOB 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

CB0 
CB1 
CB2 
CB3 

LDQM 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UDQM 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

DO 

DQM s 
1/00 
1/01 
1/02 
1/03 

DB 

LOOM 

1/00 
1/01 
1/02 

1/07 

UDQM 

D4 

DQM s 
1/00 
1/0 1 
1/02 
1/03 

D9 

DQMB4 

DQ33 
DQ34 
DQ35 
OQ36 
DQ37 
DQ38 
DQ39 

DQMB5 
DQ40 
0041 
0042 
DQ43 
0044 
0045 
0046 
0047 

CB4 
CBS 
CBS 
CB7 

LOOM 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UDQM 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

D2 

OQM s 
1/00 
1/01 
1/02 
l/0 3 

D10 

s 82---:::::====:r:=====:-;::=========::::-----===:::::i 
DQMB2 

DQ16 
DQ17 
DQ18 
0019 
0020 
DQ21 
0022 
0023 

DQMB3 
0024 
0025 
0026 
DQ27 
0028 
0029 
DQ30 
DQ31 

LDQM 

1/00 
1/01 D1 
1/02 
1/03 
l/04 
1/05 
1/06 
1/07 

UDQM 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

LOOM 

1/00 

1/01 D5 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UDQM 

1/0 B 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

DQMB6 

0048 
0049 
0050 
oas1 
oas2 
OQ53 
DQ54 
DOSS 

OQMB7 
DQ56 
DQ57 
DQ58 
DQ59 
DQ60 
DQ61 
DQ62 
DQ63 

LDQM 

1/00 
1/01 D3 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UDQM 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

LDQM 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

UDQM 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

D6 

DOM s 
1/00 
1/01 
1/02 
1/03 

LOOM 

1/00 

UOQM 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 

D11 

D7 

VDD RAS ---t> RAS: SDRAMS DO. D11 NOTE: DQ wiring may d'lffer than described in 
this drawing, however DQ/DQMB/CKE/S 

~ 10K CAS t> CAS: SDRAMS DO. D11 relationships must be maintained as shown. 

CKE1 t> CKE: SDRAMS D4 • D7, D9, D11 CKEO t> CKE: SDRAMS DO • D3, DB, D1 0 

WE ,... WE: SDRAMS DO· D11 

BAO· BAN 

AO-AN 

VDD 

vss 

BAO-BAN: SDRAMS DO • D11 

AO·AN: SDRAMS DO• D11 

_____ DO· D11 

__ ..._ _ _,,..DO· D11 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

SERIAL PD 

SCL~SDA 

~ 
SAO SA1 SA2 

Figure 4.5.4-T 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO 4SDRAMS 
"CK1 4SDRAMS 
"CK2 4 SDRAMS 
"CK3 

• Wire per Clock Loading Table/Wiring Diagrams 

X72 ECC SD RAM DIMM, 2 Banks with X16 & X4 SD RAMs 

Release 7 
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so---.------------, 
DQMBO---, 

# 
DOD 
D01 
D02 
DQ3 

D04 
DOS 
DOS 
DQ7 

,--~-~---, 
DOM s 

VOD 
vo, DO 
1/02 
1/03 

DOM s 
1/00 
1/01 D1 
1/02 
1/03 

DQMB1---;=:::i...__i__--, 

DOB 
D09 
0010 
D011 

CB0 
cs, 
CB2 
C83 

D2 

DS 

D4 

DQMB4--_, 

0044 
DQ45 
D046 
DQ47 

CB4 
CBS 
CBS 
C87 

DOM s 
1/00 

VO1 D10 
1/02 
1/03 

DOM s 
1/00 

V01 D11 
1/02 
1/03 

s 

D12 

D13 

D14 

S2---...-----------~ 
DQMB2 --~---:::..-~--~ 

CBS 
C89 
C810 
cs,, 

DQ28 
0029 
D030 
D031 

DOM s 
voo 
1/01 
1/02 
1/03 

DS 

D6 

DOM s 
1100 
1/01 D7 
1/02 
1/03 

DOM s 
voo 
VO1 DB 
V02 
V03 

D9 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

DQMB6 -;::-::::~~--__, 

CB12 
C813 
C814 
C815 

DQ48 
DQ49 
DQSO 
DO51 

DQ52 
D053 
DQ54 
DOSS 

DQMB? 

0056 
D057 
DOSS 
D059 

DQ60 
DQ61 
D062 
DQ63 

DOM s 
voo 
VO1 D15 
V02 
1/03 

s 

D16 

D17 

DOM s 
1/00 
vo, 018 
1/02 
1/03 

s 

019 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

VDD 

CKE1 z CKE: SDRAMS D10 - 019 

RAS ---<> RAS: SDRAMS DO - 019 

CAS ---1> CAS: SD RAMS DO - 019 

CKEO t> CKE: SDRAMS DO - 09 

WE t=. · WE: SDRAMS DO· D19 

* CLOCK WIRING 
CLOCK SDRAMS INPUT 

*CKO SSDRAMS 
*CK1 SSDRAMS 
"CK2 SSDRAMS 
*CKS SSDRAMS 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD 

BAO-BAN --

AO-AN AO - AN: SDRAMS DO - D19 SCL SDA 
AO A1 A2 

VDD 

VSS 

BAO-BAN:SDRAMSDO-D19 ~ 

--,-------1> DO - D19 
SAO SA1 SA2 

--~-----,::,. DO - D19 

Figure 4.5.4-U 
XBO SDRAM DIMM, 1 Bank with X4 SDRAMs 
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s5 
DQMBO 

DOD 
001 
002 
OQ3 
OQ4 
DQS 
DQS 
007 

DQMB1 

DOS 
009 
0010 
oa,, 
0012 
OQ13 
0014 
DQ15 

CBO 
cs, 
CB2 
CB3 
CB4 
CBS 
CBS 
CB7 

# DOM 
1/00 
1/01 
1/02 
1/03 
1/04 
1/05 

DOM 
1100 

1101 
1/02 
1/03 
1104 
1/05 
1/06 

DOM 
1/00 
1/01 

DQMB4 

s 
0032 

DD 0033 
0034 
0035 
0036 
0037 
0038 
0039 

DQMB5 
s 

0040 

01 0041 
0042 
DQ43 
0044 
0045 
0046 
DQ47 

s 

CBS 
D2 CB9 

CB10 
cs,, 
CB12 
CB13 
CB14 
CB15 

s2----.----~ 
DQMB2 

0016 
0017 
oa,s 
0019 
0020 
0021 
0022 
0023 

DQMB3 

0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 

BAD-BAN 

AD-AN 

VDD 

vss 

DQMB6 
OQM s 

1100 0048 
1/01 D3 0049 
1/02 0050 
1/03 0051 
1/04 DQ52 
1105 0053 
1/06 0054 

DQ55 

DQMB7 
DOM s 

1/00 

D4 

BAD-BAN: SCRAMS DD - D9 

AD-AN: SDRAMS DO - D9 

-----~D0-D9 

__ _.__ __ oo-os 

0056 
0057 
DQ58 
DQ59 
0060 
0061 
0062 
0063 

RAS 

CAS 

CKEO 

WE 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

DOM 
1/00 
1/01 
1102 

DQM 
1100 
1101 
1/02 
1103 
1104 
1/05 
1/06 

DOM 
1/00 
1101 
1/02 
1/03 
1/04 
1/05 

DOM 
1100 
1/01 
1/02 
1/03 
1/04 
1/05 
1106 
1/07 

DOM 
1100 

JEDEC Standard No. 21-C 
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s 

D5 

s 

D6 

s 

D7 

s 

DB 
NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

s 
"CKD 5SDRAMS 
"CK1 5SDRAMS 

D9 "CK2 
"CK3 

• Wire per Clock Loading Table/Wiring Diagrams 

RAS: SCRAMS DO - D9 

CAS: SCRAMS DO • D9 

CKE: SD RAMS DO - D9 

WE: SD RAMS DD - D9 

SERIAL PD 

SCL~SDA 

~ 
SAD SA1 SA2 

Figure 4.5.4-V 
XSO ECC SDRAM DIMM, 1 Bank with XS SDRAMs 
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so-----,----------------------, 

DQMB2 

DQM83 

cs, 
CB1 
CB1 
CB1 

S2 

0021 
D022 
DQ23 

0024 
DQ25 
DQ26 
0027 
DQ28 
0029 
0030 
0031 

LOOM 

1/00 
1/01 
1/02 

LOOM 

UDQM 

LDOM 

UOQM 

1/010 

DO 

s 

01 

s 

02 

s 
DQMB4 -----1 LOOM 

DQ43 
DQ44 

,-------------' 0045 
0046 
0047 

DQMB6 
DQ48 
0049 
0050 
0051 
0052 
0053 
0054 
0055 

DQMB7 
0056 
0057 
DQ58 
0059 
oaso 
0061 
0062 
0063 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

RAS ----<1> RAS; SDRAMS DO - 04 

CAS 1> CAS: SDRAMS DO - 04 

CKEO 1> CKE: SDRAMS DO - 04 

WE WE: SDRAMS DO - 04 

D3 

s 

LOOM 

D4 

UDQM 

• CLOCK WIRING 
CLOCK 
INPUT 

"CKO 
*CK1 
"CK2 
*CK3 

SDRAMS 

SSDRAMS 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD BAO - BAN 

AO-AN 
SCL SDA 

M M ~ WD 

SAO SA 1 S~ VSS 

BAO-BAN: SDRAMS DO - 04 

AO-AN: SDRAMS DO - 04 

---r--- □0-04 
__ _,_ __ oo- □4 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

Figure 4.5.4-W 
X80 ECC SDRAM DIMM, 1 Bank with X16 SDRAMs 
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S1 ---.--------------------, 
so----,-------,------------, 

DQMBO ----+-----~ 

# 
DQ0 
001 
002 
003 
004 
DOS 
DOS 
007 

DQM81 

DOB 
009 
D010 
D011 
0012 
DQ13 
0014 
0015 

CBO 
CB1 
CB2 
CB3 
CB4 
CBS 
CBS 
CB7 

DOM s 
1/00 
1/01 DO 
1/02 
1/03 
1/04 
1/05 
1/06 
V07 

DOM s 
1/00 
V01 D1 
1/02 
1/03 
V04 
VOS 
VOS 
V07 

DQM s 
1/00 
V01 D2 
V02 
V03 
V04 
VOS 
VOS 
V07 

DOM s 
1/00 
1/01 D10 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM s 
VOO 
VO 1 Dn 
1/02 
1/03 
1/04 
VOS 
1/06 
V07 

DOM s 
VOO 
V01 D12 
V02 
V03 
V04 
VOS 
1/06 
V07 

DQMB4 

0032 
0033 
D034 
D035 
0036 
0037 
D038 
D039 

0040 
D041 
0042 
0043 
0044 
0045 
0046 
0047 

S3---........-----' 

CBS 
CB9 
CB10 
CB11 
CB12 
CB13 
CB14 
CB15 

S2----.--------+------' 
DQMB2 ---,-----;-----;._-_--:.__~----, 

DQ16 
DQ17 
D018 
DQ19 
0020 
0021 
0022 
0023 

DOM s 
voo 
V01 D3 
V02 
V03 
V04 
VOS 
1/06 
1/07 

DOM s 
0024 voo 
0025 1/01 D4 
0026 V02 
0027 V03 
0028 VO 4 
0029 VOS 

VDD 0030 VOS 

CKE1 ~D::E: SD::~S D10 • D19 

DOM s 
VOO 
V01 D13 
1/02 
1/03 
1/04 
1105 
VOS 
V07 

DOM s 
VOO 
1/01 D14 
V02 
1/03 
V04 
1/05 
1/06 
1/07 

D048 
D049 
DQS0 
D051 
DQ52 
D053 
D054 
DQ55 

0056 
0057 
0058 
0059 
0060 
DQ61 
0062 
D063 

BAO· BAN BAO-BAN: SDRAMS DO· D19 • CLOCK WIRING 

AO· AN AO-AN: SD RAMS DO· D19 

RAS RAS: SDRAMS DO• D19 

CAS ---<> CAS: SDRAMS DO• D19 

CKEo---<> CKE: SDRAMS DO• D9 

WE WE: SDRAMS DD· D19 

CLOCK 
INPUT 

·cKo 
•cK1 
·cK2 
•CK3 

SDRAMS 

SSDRAMS 
5SDRAMS 
5SDRAMS 

5SDRAMS 

DOM s 
voo 
V01 DS 
V02 
V03 
V04 
VOS 
VOS 
V07 

DOM s 
VOO 
V01 DS 
V02 
V03 
1/04 
VOS 
VOS 
V07 

DOM s 
VOO 
V01 D7 
V02 
V03 
V04 
VOS 
1/06 
V07 

DOM s 
VOO 
V01 DS 
1/02 
1/03 
1/04 
VOS 
VOS 
V07 

DOM s 
voo 
V01 D9 
VO 2 
1/03 
V04 
VOS 
1/06 
1/07 
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# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. • Wire per Clock Loading Table/Wiring Diagrams ~ SAO SA1 SA2 

Figure 4.5.4-X 
XBO ECC SDRAM DIMM, 2 Banks with XS SDRAMs 
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• Wire per Clock Loading Table/Wiring Diagrams 

DQ28 VDD 
DO29 
0030 ~ 1nK 

VDD 
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--~--~DO-D9 

__ ....... __ Do-D9 oa3
i i.;;.;;;...=.-----'CKE1 ~ CKE: SDRAMS D5 • D9 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

BAO - BAN __ __,.. BAO-BAN: SDRAMS DO - D9 
AO - AN ---<>- AO-AN: SD RAMS DO· D9 

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. 

RAS ---e>- RAS: SD RAMS DO. D9 SERIAL PD 

CAS CAS:SDRAMS DO- D9 SCL~SDA 

CKEO---<> CKE: SDRAMS DO- D4 ~ 
WE WE: SDRAMS DO - D9 SAO SA 1 SA2 

Figure 4.5.4-Y 
XBO ECC SD RAM DIMM, 2 Banks with X16 SD RAMs 
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4.5.5 -144 PIN DRAM S0-DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.5.5-1 

NOTE: It is recommended that this module be used primarily for main memory applications. At the time 
this standard was published, the Committee was working on a standard for a Graphics 144 Pin Module 
to be published in the near future. 

CAPACITY-up to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40 bits. 
DATA CONFIGURATIONS-Two DATA Word configurations are defined: 

-64 BIT DRAM without PARITY 
-72 BIT DRAM for ECC CODES 

CONFIGURATION-1 O Different Configurations are defined using various combinationa of X4, XS, and X16 
DRAM memories induding 2 bank configurations, 5 for 64 bit and 5 for 72 bit 

LOGIC FEATURES-The modules contain the Serial Presence Detect (SPD) feature that consist of a 
built in serial access EEPROM that stores infom1ation on mutiple parameters and attributes of the 
module such as technology, storage capacity, configuration, data word configuration, refresh mode, 
and speed of the module. 

PACKAGE-144 PIN JEDEC SO-DIMM MEMORY MODULE 
PIN ASSIGNMENTS -Figs. 4.5.5-A & 4.5.5-B 
MODULE PIN NUMBERING AND KEYING METHODOLOGY - Fig. 4.5.5-C 
TECHNOLOGY COMPARISON TABLE - Fig. 4.5.5-D 
DRAM SPD INFORMATOION - Fig. 4.5.5-E 
X64 DRAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.5.5-F through 4.5.5-J 
X72 DRAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.5.5-K through 4.5.5-0 
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Figure 4.5.5-A 
144 Pin X64 & X72 DRAM SO-DIMM, PIN ASSIGNMENTS 
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144 Pin X64 & X72 DRAM S0-DIMM, PIN ASSIGNMENTS 
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The diagram below shows the keying methodology employed on 8-byte SO DIMMs. The voltage key pro
vides a positive interlock so that SO DIMMs can only be plugged into a system with the proper supply 
voltage, reducing potential damage to the module DRAM chips. Unless the designer chooses the ap
propriate connector, the system will not work. 

8 Byte SO DIMM 

D Vottage Key Pqsttion 

144 Pin SO-DIMM 
Pin assignments 

Pin 

Pin 

D 

D 

D 

D 

D 

Centerline 

o Key Positions 

~ 

8 Byte SO DIMM: 5 Volt 

D 

8 Byte SO DIMM: 3.3 Volt 

D 

8 Byte SO DIMM: X.X Volt 

D 

144 Pin SO-DIMM, Front side 

D 

D 

144 Pin SO-DIMM, Back Side 

Figure 4.5.5-C 
144 Pin SO-DRAM DIMM Keying Methodology 

Voltage 
Key 

5V 

3.3V 

x.xv 
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Pin# 
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OE DU 
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DU CKEO 

DU CAS 

NC CKEI 

NC A12 

NC A13,DSF 

NC CKI 

All BAO 

A12 BAI 

Al3 All 

CAS6 DQMB6 

CAS7 DQMB7 

Figure 4.5.5-D 
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IPinout Comparison, 144 Pin DRAM & SDRAM S0-DIMM 
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8 Byte DRAM S0-DIMM PD Information 
• Serial PD Interface Protocol: I2C (Synchronous 2-Wire Bus) 
• The following information is to be written into EEPROM device during module production: 

a. Module Configurations, Addressing: (Bytes 3-7) 

Module DRMI Option 1 Option 2 Option3 

Configuration Organization RAS CAS RAS CAS RAS CAS 
Addr. Addr. Addr. Addr. Addr. Addr. 

512Kx64f72 512Kx 8 10 9 

1M x64f72 512Kx 8 10 9 

1M x64f72 IM x4/16 10 10 12 8 

2M x64f72 lMx 16 10 10 12 8 

2M x64/72 2Mx8 11 10 12 9 

4M x64f72 2Mx8 11 10 12 9 

4M x64f72 4Mx4/16 11 11 12 10 "13 9 

8M x64f72 4Mx 16 11 11 12 10 "13 9 

8M x64f72 8Mx8 12 11 13 10 

16Mx64/72 8Mx8 12 11 13 10 

16M x64f72 16Mx4/16 12 12 13 11 "14 10 

32M x64f72 16Mx 16 12 12 13 11 "14 10 

32M x64f72 32Mx8 13 12 14 11 

64M x64f72 32Mx8 13 12 14 11 

64M x64f72 64Mx4 13 13 14 12 

(Note: All options possible with DRAM standards are shown) 
• This addressing option applies to x16 DRAM configuration 

b. Allowable configurations: (Byte 11) 
- x64 (Non-parity, Byte controls) 
- x72 (ECG-optimized, Byte controls) 

c. Functional Attributes: 
- Power Supply Voltage/Interface levels (Byte 8) 
- RAS access (Byte 9) 
- CAS" access (Byte 10) 
- Refresh rate/type (Byte 12) 

For Detailed Serial PD Byte data see section 4-?-?, DRAM Serial Presence Detect Definitions. 

1. Serial PD interface is standard I2C architecture 

2. Pull-up resistors (4.?K typical value) are required on all open drain/open collector bus devices (SCL 
and SDA). 

3. Current sink capability on SCL and SDA source (loL max) must be at least 3ma to maintain a valid 
"low level". 

4. I2c Bus specification: 

Figure 4.5.5-E 
144 Pin X64 DRAM SO-DIMM, SPD TABLE AND ~NFORMAT;QN 
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144 Pin X64 DRAM SO-DIMM, 1 Bank with X4 DRAMs 
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Figure 4.5.5-l 
144 Pin X72 ECC DRAM S0-DIMM, 1 Bank with XS DRAMs 
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RAS1--r-----------------~ 

OED -------.-----+----,------------,-------1--
W'Eo------.--+----+---l-------------1-------1--

-CA_S_O RASO 

DQO 
DO1 
DO2 
DO3 
DO4 
DQ5 
DQ6 
DQ7 

CAS RAS WE 
1100 
1/01 DO 
1/02 
1/03 
1/04 
VOS 
1/06 
1/07 

CAS RAS WE 0 
voo 
vo, D9 
VO2 
1/03 
VO4 
1/05 
VOS 
VO7 

CAS RAS WE 
voo 
1/01 DS 
VO2 
1/03 
VO4 
VOS 
VOS 
VO7 

CAS RAS WE 0 
voo 
VO1 D14 
1/02 
1/03 
VO4 
VOS 
VOS 
VO7 

CASS ----,---+---+---+----, 
..---'---'----'----J'-

CB0 
CB1 
CB2 
C83 
C84 
CBS 
CBS 
CB7 

CAS 
1100 
VO1 D1 
1/02 
VO3 
VO4 
1/05 
1/06 
1107 

RAS WE 

D2 

CAS RAS WE 
voo 
VO1 D3 
1102 
VO3 
VO4 
VOS 
VOS 
1107 

RAS WE 

D4 

RAS WE 

D1O 

RAS WE 0 

D11 

CAS RAS WE 0 
voo 
1/01 D12 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

CAS RAS WE 
voo 
1/01 D13 
1/02 
1/03 
VO4 
VOS 
VOS 
VO7 

AO-AN - AO-AN: DRAMS DO - D17 

vcc 

VSS 

--:c--.--• DO - D17 

__ I~-- DO-D17 

Figure 4.5.5-M 

CAS 
voo 
VO1 D6 
1/02 
VO3 
VO4 
VOS 
VOS 
VO7 

CAS RAS WE 
1100 
1/01 D7 
1/02 
1/0 3 
1/04 
1/05 
1/06 
1/07 

CAS RAS WE 
1/00 
VO1 DB 
VO2 
VO3 
1/04 
1/05 
1/06 
1107 

SERIAL PD 

AO A1 A2 

VS 

RAS WE 

D15 

RAS WE 

D16 

CAS RAS WE 
1/00 
II0 1 D17 
1/02 
1/03 
VO4 
VOS 
VOS 
1/07 

SDA 

144 Pin X72 ECC DRAM S0-DIMM, 2 Bank with XS DRAMs 
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~---------+-------------RASO -----1--+-------------
RAS WE OE 

CAS4 
RAS WE 0 

LCAS LCAS 
1/00 1/00 
1/01 DO 1/01 D2 
1/02 1/02 
1/03 DQ35- 1/03 
1/04 DQ36 1/04 
1/05 1/05 

1/06 
1/07 

CAS1 UCAS CASS UCAS 

RAS WE OE RAS WE OE 
LCAS CAS6 LCAS 

D1 D3 

SERIAL PD 
RAS WE 0 

CAS3 LCAS SCI.: 

AO A1 A2 D1 

VSS 

UCAS 
AO-AN AO-AN: DRAMS DO - D5 

vcc 

vss 

_____ DO-D5 

--..L..----c-DO-D5 

Figure 4.5.5-N 
144 Pin X72 ECC DRAM SO-DI MM, 1 Bank with X16 DRAMs 
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""'C5E'.i 
WEo 

RASO 
RAS1 

CASO 
RAS WE 0 RAS WE OE __ 

RAS WE OE 
LCAS LCAS CAS4 LCAS LCAS 

1/00 1/00 1/00 1/00 
1/01 DO 1/01 05 1/01 03 1/01 08 
1/02 1/02 1/02 
1/03 1/03 1/03 
1/04 1/04 1/04 
1/05 1/05 1/05 
1/06 1/06 1/06 
1/07 1/07 1/07 

CAS1 UCAS UCAS CASS UCAS UCAS 
1/08 1/08 

1/09 
1/010 1/010 

RAS WE 0 RAS WE 0 RAS WE OE 
LCAS CAS6 LCAS LCAS 

06 04 09 

CAS2 UCAS UCAS 

RAS WE OE CASS LCAS LCAS 

SERIAL PD 
02 07 

SCI.; SDA 

AO A1 A2 

V S 

UCAS UCAS 
AO-AN AO-AN: DRAMS DO • 05 

vcc DO· 05 

vss T ., f)0-05 

Figure 4.5.5-0 
144 Pin X72 ECC DRAM S0-DIMM, 2 Bank with X16 DRAMs 
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4.5.6-144 PIN SDRAM S0-DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.5.6-1 

CAPACITY-up to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40 bits. 
DATA CONFIGURATIONS-Two DATA Word configurations are defined: 

-64 BIT SDRAM without PARITY 
-72 BIT SDRAM for ECG CODES 

CONFIGURATION-10 Different Configurations are defined using various combinationa of X4, XS, and X16 
SDRAM memories inducting 2 bank configurations, 5 for 64 bit and 5 for 72 bit. 

LOGIC FEATURES-The modules contain the Serial Presence Detect (SPD) feature that conist of a built 
in serial access EEPROM that stores information on mutiple parameters and attributes of the module 
such as technology, storage capacity, configuration, data word configuration, refresh mode, and 
speed of the module. 

PACKAGE-144 PIN JEDEC SO-DIMM MEMORY MODULE 
PIN ASSIGNMENTS -Figs. 4.5.6-A & 4.5.6-B 
SDRAM SPD INFORMATOION - Fig. 4.5.6-C 
MODULE PIN NUMBERING AND KEYING METHODOLOGY - Rg. 4.5.6-D 
TECHNOLOGY COMPARISON TABLE - Fig. 4.5.6-E 
SDRAM CLOCK LOADING & WIRING-Figs. 4.5.6-F 
X64 SDRAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.5.6-G through 4.5.6-L 
X72 SD RAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.5.6-M through 4.5.6-P 
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5 
7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 
31 

33 

35 

37 

39 

41 

43 

45 

47 

49 

51 

53 

55 
57 

59 

61 

63 

65 

67 

69 

71 

X72 ECC MODE DIMM 

X64DIMM 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 
38 

40 

42 

44 

46 
48 

50 

52 

54 

56 

58 

62 

64 

66 

68 

70 

72 

Figure 4.5.6-A 
144 Pin X64 & X72 SDRAM SO-DIMM, PIN ASSIGNMENTS 

UPPER HALF 
0 
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X72 ECC MODE DIMM 

X64DIMM 

74 

76 
77 78 
79 80 
81 82 
83 84 
85 86 
87 88 
89 90 
91 92 
93 94 
95 96 
97 98 
99 100 

101 102 
103 104 
105 106 
107 108 
109 110 
111 112 
113 114 
115 116 
117 118 
119 120 
121 122 
123 124 
125 126 
127 128 
129 130 
131 132 
133 134 

136 

138 

140 
141 142 
143 144 

Figure 4.5.6-B 

CK1 
VSS 
NC 
NC 

vss 

0055 

voo 
A7 

BAO 

vss 
BA1 

A11 

voo 

vss 

vss 
SCL 
voo 

JEDEC Standard No. 21-C 
Page 4.5.6-3 

144 Pin X64 & X72 SDRAM SO-DIMM, PIN ASSIGNMENTS 
LOWER HALF 
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P 456-4 a~e .. 

Module SDRAM 
Option 1 Option2 

Configuration Organization #Bank 'RAS' CA'S #Bank AAS "CAS #Bank 
acer. acer. acer. acer. acer. acer. acer. 

1M x64/72 1Mx 16 1 11 s 
2M x64/72 1Mx 16 1 11 s 

2Mx64 2Mx32 2 11 s 
2M x64/72 2Mx8 1 11 9 

4M x64/72 2Mx8 1 11 9 

4Mx64 2Mx32 2 11 s 
4M x64/72 4Mx16 2 12 s 1 13 s 
SM x64/72 4Mx16 2 12 s 1 13 s 

SMx64 8Mx32 2 13 s 2 12 9 

SM x64/72 8Mx8 2 12 9 1 13 9 

16M x64/72 8Mx8 2 12 9 1 13 9 

16M x64 8Mx32 2 13 s 2 12 9 

16M X 64/72 16M x 16 2 13 9 

32M x64/72 16M x 16 2 13 9 

32M x64/72 32Mx8 2 13 10 

64M x64/72 32Mx8 2 13 10 

(Note: All options possible with SDRAM standards are shown) 

b. Allowable configurations: (Byte 11) 
- x64 (Non-parity, Byte controls) 
- x72 (ECG-optimized, Byte controls) 

c. Functional Attributes: 
Power Supply Voltage/Interface levels (Byte 8) 
SDRAM cycle time (Byte 9) 
SD RAM access from Clock (Byte 1 0) 
Refresh rate/type (Byte 12) 
SDRAM module attributes (Byte 13) 
SDRAM device attributes (Bytes 14- 20) 
Primary/Secondary SDRAM (Bytes 21 - 22) 

Figure 4.5.6-C 

Option3 

'RAS' 
acer. 

144 Pin SDRAM S0-DIMM, PD INFORMATION 

CAS" 
acer. 
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The diagram below shows the keying methodology employed on 8-byte SO DIMMs. 
The voltage key provides a positive interlock so that SO DIMMs can only be plugged 
into a system with the proper supply voltage, reducing potential damage to the module 
DRAM chips. Unless the designer chooses the appropriate connector, the system will 
not work. 

8 Byte SO DIMM 

□ 
Voltage Key Posnion 

144 Pin SO-DIMM 
Pin assignments 

Pin 

Pin 

D 

D 

D 

D 

D 

Centerline 

□ Key Positions ------. 
8 Byte SO DIMM: 5 Volt 

D 

8 Byte SO DIMM: 3.3 Volt 

D 

8 Byte SO DIMM: X.X Volt 

D 

144 Pin SO-DIMM, Front side 

D 

D 

144 Pin SO-DIMM, Back Side 

Figure 4.5.6-D 
144 Pin SDRAM DIMM Keying Methodology 

Release 7 

Voltage 
Key 

sv 

3.3V 

x.x:v 
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Pin# 

23 

25 

61 

65 

69 

71 

73 

111 

115 

117 

24 

26 

62 

66 

68 

70 

72 

74 

106 

110 

112 

116 

118 

DRAMSODIMM SDRAM SODIMM 
"CASo DQMBO 

'CAS1 DQMB1 

DU CKO 

DU 'RAS 

FlASo so 
'RAS1 "S'f 

OE DU 

A10 A10/AP 

'CAS2 DQMB2 

'CASS DQMB3 

'CAS4 DQMB4 

'CASS DQMB5 

DU CKEO 

DU 'CAS 

NC CKE1 

NC A12 

NC A13, DSF 

NC CK1 

A11 BAO 

A12 BA1 

A13 A11 

"CAS6 DQMB6 

~ DQMB7 

FIGURE 4.5.6-E 
Pinout Comparison, 144 Pin DRAM & SDRAM S0-DIMM 

Release 7 

XILINX EXHIBIT 1006 
Page 739



JEDEC Standard No. 21-C 
Page 4.5.6-7 

Confiauration CK0 CK1 

x8 (1 bank) 4 4 

x16 r1 bank) 4 . 
x8 (2 bank) •1 (PLU . 

..-1R (? h;mk) A. 4 

Confiauration CK0 CK1 

x8 (1 bank) •4QRS .. 4OR5 

x16/x4 (1 bank) .. 4 <MAX\ *4fMAXl 

x8 (2 bank\ .. 1 (PLU * 

Y1 i=:1..-a 12 bank) *1 (Pl I\ . 

o add padding capacitance per clock wiring diagram. 

0LOADNETS: 

2LOADNETS: 

3LOAD NETS: 

4LQADNETS· 

5LOADNETS: 

• add padding capacitance to approximate 4 loads (total). 

10Ohm 

CK::JSDRAM1 

V ~ 1 ""SDRAM 2 

-=E-

TARGET CLOCK (CK) SPECIFICATION: 

1. THE CK INPUTS SHOULD HAVE A 
NOMINAL DELAY OF .4ns MEASURED 
FROM THE CK INPUT AT THE DIMM TAB 
TO THE CK INPUT OF THE SDRAM (OR 
PacclNG CAPACITOR). (EG: THIS IS 
EQUIVALENT TO APPROXIMATELY 2" OF 
PCB WIRE AND 2.Spf OF INPUT 
CAPACITANCE). 

CK SDRAM2 

1
¥.D Ohm SDRAM 1 

2. THE VARIATION OF CK INPUT DELAY 
WILL BE +/- .1 ns FOR BOTH CK IN PUTS. 
(EG: IF THE WIRE IMPEDANCE IS APPROX 
65 ohms, THIS CORRESPONDS TO A 
CAPACITANCE VARIATION OF+/- 3pf IN 
TOTAL CK INPUT CAPACITANCE). 

• SDRAM3 

-=E-

CK-----, 

10Ohm 

SDRAM1 

SDRAM2 
SDRAM3 

SDRAM4 

SDRAM 1 

----.--SDRAM2 

SDRAM3 
SDRAM4 

SDRAMS 

Figure 4.5.6-F 
144 Pin SDRAM S0-DIMM, CLOCK LOADING AND WIRING 
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BAO-BAN 

AO-AN 

VDD 

vss 

~ so 
DQMB0 

DOM S WE 
000 voo 
oa, DO 
D02 
DQ3 
D04 
D05 
D06 
D07 

OQMB1 

DOM S WE 
DOB voo 
DQ9 1/01 D1 
D010 1/02 
oa,, V03 
D012 
DQ13 
D014 
oa,s 

DQMB2 
DQM s WE 

D016 1/00 
D017 110, D2 
oa,a 1/02 
D019 1/03 
D020 1/04 
002, 1/05 
0022 
D023 

DQMB3 

DOM cs WE 
D024 1/00 
D025 s 
D026 
D027 
0028 
D029 
D030 
D031 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

DOMB4 

DOM s WE 
DQ32 voo 
DQ33 vo, D4 
DQ34 V02 
DQ35 V03 
DQ36 1/04 
DQ37 1/05 
DQ38 
D039 

OQMB5 

DQM s WE 
0040 voo 
DQ41 vo, DS 
0042 V02 
DQ43 V03 
DQ44 V04 
DQ45 
D046 
D047 

OQMB6 

DOM s WE 
DQ48 voo 
DQ49 vo, D6 
D050 V02 
DQ51 V03 
D052 V04 
DQ53 
DQ54 
D055 

OQMB7 

DOM s WE 
D056 voo 
D057 D7 
D058 
D059 
DQ60 
DQ61 
DQ62 
D063 V07 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO 4SDRAMS 
"CK1 4SDRAMS 

• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN: SDRAMS DO - D7 

AO-AN: SDRAMS DO - D7 

DO-D7 

DO-D7 

RAS RAS: SDRAMS DO - D7 SCL.: 

CAS ---t> CAS: SDRAMS DO - D7 

CKEO CKE: SDRAMS DO - D7 

Figure 4.5.6-G 

SERIAL PD 

SDA 

AO A1 A2 

144 Pin X64 SDRAM S0-DIMM, 1 Bank with X8 SDRAMs 

Release 7 
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DQMBO 

DQMB1 

DQMB3 

BAO-BAN 

AO-AN 

VDD 

vss 

so --....---,i----------------, 

LOOM 

s WE 

DQMB4 

DO 

DQMB5 

s WE 

D1 

DQMB7 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

LOOM 

uoo 
uo, 

UDQM 

LOOM 

UDOM 

S WE 

D2 

S WE 

D3 

JEDEC Standard No. 21-C 
Page 4.5.6-9 

• CLOCK WIRING 

CLOCK SDRAMS INPUT 

·cKo 4SDRAMS 
•CK1 

• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN: SD RAMS DO - D3 

AO-AN: SD RAMS DO - D3 

----◄ DO-D3 

---'--◄ DO-D3 

RAS ---<> RAS: SDRAMS DO - D3 

CAS t>-• CAS: SDRAMS DO - D3 

CKEO t> CKE: SDRAMS DO • D3 

Figure 4.5.6-H 

SERIAL PD 

SCI.: SDA 

AO A1 A2 

144 Pin X64 SDRAM SO-DIMM, 1 Bank with X16 SDRAMs 
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so 

DQMBO 
* DQO 

001 
002 
DO3 
DO4 
DOS 
D06 

DQMB1 

0010 
D011 

D014 
D015 

DQMB4--

0032 
0033 

DQMB5 

0042 
0043 
0044 
0045 
0046 
0047 

BAO-BAN 

AO-AN 

VDD 

VSS 

s 
OQM0 

voo 
1/01 DO 
1/02 
1/03 
1104 
VOS 
l/06 
1107 

OQM1 

OQM2 

1/022 
1/023 

OOM3 

1/028 

DQMB2 OQM0 

0016 voo 
0017 1/01 
0018 1/02 
0019 1/03 
0020 V04 
0021 VOS 
0022 1/06 

1/07 

0024 
0025. 
0026 
0027 
0028 
0029 
0030 
0031 

OQM2 

1/016 
1/017 
1/018 

DQMB7 OQM3 

NOTE: DO wiring may ditter than described in 
this drawing, however DO/DQMB/CKE/S 
relationships must be maintained as shown. 

s 

D1 

BAO-BAN: SDRAMS DO • D1 

AO-AN: SDRAMS DO - D1 

DO· D1 

I a DO· D1 

RAS 

CAS 

CKEO 

WE 

__ ....,,.. RAS: SDRAMS DO· D1 

__ __,> CAS: SD RAMS DO· D1 

__ __,,.. CKE: SD RAMS DO• D1 

WE: SD RAMS DO· D1 

Figure 4.5.6-1 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

"CKO 2SDRAMS 
"CK1 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD 

SCL: SDA 

AO A1 A2 

144 Pin X64 SDRAM S0-DIMM, 1 Bank with X32 SDRAMs 

Release 7 

XILINX EXHIBIT 1006 
Page 743



WE 

DQMBO 

DOD 
D01 
002 
D03 
DO4 
DOS 
DQ6 
D07 

DQMB1 

DOB 
DO9 
D010 
DO11 
DO12 
DO13 
D014 
D015 

DQMB2 

DQMB3 

S1 

so 
DQMB4 

DOM s WE DOM s WE 
1/00 1/00 
1/01 DO 1/01 D8 
1/02 1/02 
1/03 1/03 
1/04 1/04 
VOS 1/05 
1/06 1/06 
1/07 1/07 

DQMB5 
s WE DOM s WE 

1/00 

D1 1/01 
1/02 

D9 

1/03 
1/04 
1/05 
1/06 
1/07 

DQMB6 
DOM s WE DOM s WE 

1/00 1/00 
1/01 D2 1/01 D10 
1/02 1/02 
1/03 1/03 
1/04 1/04 
VOS VOS 
1/06 1/06 
1/07 1/07 

DQMB7 
DOM S WE DOM S WE 

1/00 
1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

1/00 

D3 1/01 D11 
1/02 
1/03 
1/04 
1/05 
1/06 
1107 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 
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s WE DOM S WE 
1/00 

D4 1/01 
1/02 

D12 

1/03 
1/04 
VOS 
1/06 
1/07 

s WE DOM S WE 
1/00 

D5 1/01 D13 
1/02 
1/03 
1/04 
VOS 
1/06 
1/07 

DOM s WE DOM s WE 
1/00 1/00 
1/01 D6 1/01 D14 
1/02 1/02 
1/03 1/03 
1/04 1/04 
VOS VOS 
1/06 1/06 
1107 1107 

s WE DOM s WE 
1/00 

D7 1/01 D15 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

* CLOCK WIRING 
CLOCK SDRAMS INPUT 

*CKO VIA PLL TO All SDRAMS 
*CK1 

• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN 

AO-AN 

VDD 

vss 

BAO-BAN: SDRAMS DO- D15 RAS ---1> RAS: SDRAMS DO- D15 

CAS ---t> CAS: SDRAMS DO-D15 AO-AN: SD RAMS DO - D15 

---.---DO• D15 

--~--cDO-D15 

CKEO <> CKE: SDRAMS DO- D7 

CKE1 t> CKE: SDRAMS DS- D15 

Figure 4.5.6-J 

SERIAL PD 

SCI.: 

AO A1 A2 

144 Pin X64 SDRAM SO-DIMM, 2 Bank with XS SDRAMs 

Release7 
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S1 

WE 
so 

s WE 
DQMBO LOOM 

voo 
VO1 DO 
VO2 
VOS 

DQM81 

s WE 

LOOM 

voo 
VO1 D1 
VO2 

DQM83 UDQM 

s WE 

LOOM DQMB4 

1/00 
VO1 D4 
1/02 
1/03 
V04 
VOS 
1/06 
V07 

UDOM DQMB5 
1/08 
1/09 

s WE 

LOOM 

D5 

UDOM DQMB7 
VOS 
VO9 
vo,o 
vo11 
VO 12 
VO13 
VO14 
VO15 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

s WE s WE 

LOOM LOOM 

voo 1/00 
1/01 D2 1/01 D6 

VO2 
1/03 
1/04 
VOS 
VOS 
1/07 

UDOM UDOM 

VOS 1/08 
VO9 
VO10 
von 
vo12 
VO13 
1/014 
1/015 

s WE s WE 

LOOM LOOM 

voo voo 
vo1 D3 VO1 D7 
1/02 1/02 
1/03 VOS 

V04 
1/05 

UDQM 

VOS 
VO9 
VO ,0 

vo11 
vo12 
1/013 
1/014 
VO15 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

'CKO 4SDRAMS 
"CK1 4SDRAMS 

• Wire per Clock Loading Table/Wiring Diagrams 

BAO-BAN BAO-BAN: SDRAMS DO - D7 
SERIAL PD 

AO-AN AO-AN: SDRAMS DO - D7 
RAS ---<> RAS: SDRAMS DO - D7 

CAS 
VDD DO-D7 

CKEO 

---0> CAS: SDRAMS DO - D7 

---= CKE: SDRAMS DO - D3 

SCI.: 

AO A1 A2 

SDA 

VSS DO-D7 CKE1 ___ ..,.. CKE: SDRAMS D4 - D7 

Figure 4.5.6-K 
144 Pin X64 SDRAM S0-DIMM, 2 Bank with X16 SDRAMs 
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so 

DQMBO 

DOD 
DO1 
DO2 
DQ3 
D04 
DOS 
DQ6 
DO7 

DQMB1 
DOB 
DO9 
DQ10 
DO11 
DO12 
DQ13 
DQ14 
DQ15 

DOM84 

DO32 
DO33 
DO34 
DO35 
DQ36 
DO37 
DO38 
DQ39 

DQM85 
DO40 
DO41 
DO42 
DO43 
DO44 
DQ45 
DQ46 
DO47 

BAO-BAN 

AO-AN 

S2 

VDD 

vss 
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s s 
DQMB2 

s s 
DOM0 DOM0 DOM0 DOM0 

voo voo DO16 voo voo 
1/01 DO 1/01 D2 DO17 1/01 D1 1/01 D3 

DOM1 

DOM2 

1/016 

1/019 
1/020 
1/021 
1/022 
1/023 

DQM3 

1/024 

1/026 
1/027 
1/028 
1/029 
1/030 

1/02 DO18 
1/03 DO19 

DOM1 DQMB3 

DO30 
DO31 

DOM2 DQMB6 

1/016 DQ48 
1/017 DO49 
1/018 DOS0 
1/019 DQ51 
1/020 DO52 
1/021 DO53 

DO54 
DOSS 

DOM3 DQMB7 
DQ56 
DO57 
DOSS 
DO59 
DO60 
DQ61 
DQ62 
DO63 

NOTE: DO wiring maydifferthan described in 
this drawing, however DO/DQMB/CKE/S 
relationships must be maintained as shown. 

1/02 

DOM1 

DOM2 

1/016 
1/017 
1/018 
1/019 
1/020 
1/021 
1/022 
1/023 

DOM3 

BAO-BAN: SDRAMS DO• D3 

AO-AN: SD RAMS DO· D3 
RAS ----1>- RAS: SDRAMS DO· D3 

GAS --~1>- GAS: SDRAMS DO· D3 
---r--__,DO-D3 CKEO CKE: SDRAMS DO· D1 
__ _,__ _ __,DO-D3 CKE1 CKE: SD RAMS D2 • D3 

WE WE: SDRAMS DO· D3 

Figure 4.5.6-l . 

1/02 
1/03 
1/04 
VOS 
1/06 
1/07 

DQM1 

1/08 
1/09 
1/010 
1/011 
1/012 
1/013 
1/014 
1/015 

DQM2 

1/016 
1/017 
1/018 
1/019 
1/020 
1/021 
1/022 
1/023 

DOM3 

• CLOCK WIRING 
CLOCK SDRAMS INPUT 

•cKO 4SDRAMS 
•cK1 

• Wire per Clock Loading Table/Wiring Diagrams 

SERIAL PD 

SCl: SDA 

AO A1 A2 

144 Pin X64 SDRAM S0-DIMM, 2 Bank with X32 SDRAMs 

Release 7 
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~ so 

DQMBO 

DOM s WE 
000 l/O0 
oo, 1/01 DO 
002 1/02 
003 1/03 
DQ4 1/04 
DOS l/O5 
DQ6 1/06 
DO? 

DQMB1 
DOM s WE 

DOB 1/00 
009 1/01 01 
DO10 1/02 
DO11 1/03 
00,2 1/04 
0013 1/05 
DQ14 1/06 
0015 1/07 

DOM s WE 
CB0 1/00 
cs, 1/01 D2 
CB2 
C83 
CB4 
CBS 
CB6 
CB? 

DQMB2 

DOM s WE 
DO16 1/00 
DO17 1/01 03 
DQ18 f/02 
0019 f/03 
DO20 1/04 
D021 VOS 
0022 1/06 
DO23 1/07 

DQM83 
DOM s WE 

0024 1/00 
0025 f/01 04 
DQ26 f/O2 
0027 f/03 
D028 
DO29 
DQ30 
DO31 

RAS RAS: SDRAMS DO• D8 

GAS ___ .,,. GAS: SDRAMS DO - 08 

CKEO CKE: SDRAMS DO - D8 

DQMB4 

DOM s WE 
DQ32 l/O0 
DO33 1/01 D5 
0034 1/02 
DQ35 f/O3 
0036 1/04 
DQ37 1/05 
0038 1/06 
0039 1/07 

DQMB5 
DOM s WE 

DQ40 1/00 
DQ41 1/01 D6 
DQ42 
DO43 
0044 1/04 
DQ45 
0046 
0047 

DQM86 
DOM s WE 

D048 1/00 
DO49 1/01 D7 
DQ50 f/O2 
DQ51 f/O3 
DO52 
DO53 
DO54 
DOSS 

DQM87 
DOM s WE 

DO56 1/00 
DOS? 08 
0058 
DQ59 
DQ60 
DQ61 
0062 
DQ63 

• CLOCK WIRING 

CLOCK SDRAMS INPUT 

·cKo 40R5SDRAMS 
"CK1 40R5SDRAMS 

• Wire per Clock Loading Table/Wiring Diagrams 

NOTE: DQ wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. SCI:: 

BAO· BAN __ __, 

AO-AN 

BAO-BAN: SDRAMS DO • D8 

AO-AN: SDRAMS DO• D8 

____ _,00-08 VDD 

VSS __ ,.._ _ _,D0-O8 

Figure 4.5.6-M 

SERIAL PD 

SDA 

AO A1 A2 

144 Pin X72 ECC SDRAM SO-DIMM, 1 Bank with X8 SDRAMs 
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WE 

DQMBO 

DQM81 

CBO 
CB1 
CB2 
CB3 

DQM82 

DQM83 

so 
s WE 

LOOM 

1/00 
1/01 DO 
1/02 
1/03 

UDOM 

DOM S WE 

1/00 
1/01 
1/02 
1/03 

LOOM 

1/00 
1/01 

UDOM 

D4 

S WE 

D1 

DQMB4 

DQMB5 

CB4 
CBS 
CBS 
CB7 

DQM86 

DQMB7 

s WE 

LOOM 

1/00 
1/01 D2 
1/02 
1/03 
1/04 
1/05 

UOQM 

DOM S WE 
1/00 
1/01 
1/02 
1/03 

LOOM 

UOQM 

DS 

S WE 

D3 

JEDEC Standard No. 21-C 
Page 4.5.6-15 

SERIAL PD 

SCI.: SDA 

AO A1 A2 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. BAO • BAN --~ BAO-BAN: SD RAMS DO· D5 

AO-AN: SDRAMS DO• DS 

____ _,DO-DS 

• CLOCK WIRING 

RAS RAS: SDRAMS DO· DS 

CAS -----<> CAS: SD RAMS DO· DS 

CKEO CKE: SDRAMS DO· DS 

AO-AN 

VDD 

VSS __ .___ ... Do-Ds 

Figure 4.5.6-N 

CLOCK SDRAMS INPUT 

"CKO 4 SDRAMS (MAX) 
"CK1 4 SDRAMS (MAX) 

• Wire per Clock Loading Table/Wiring Diagrams 

144 Pin X72 ECC SDRAM S0-DIMM, 1 Bank with X16 & X4 SDRAMs 

Release 7 
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s-i 

WE 
so-.---t-----t-+--ooMso -----.---+-----. 

DOM S WE 
OQO 1/00 
DQ1 1/01 DO 
002 1/02 
DQ3 1/03 
DQ4 1/04 
DQ5 1/05 
DQ6 1/06 
DQ7 1/07 

DQB 
OQ9 
0010 
0011 
0012 
0013 
0014 
0015 

CBO 
CB1 
CB2 
C83 
C84 
CB5 
CBS 
C87 

0028 
002 
003 
0031 

'---------' 

DOM S WE 
1/00 
1/01 D1 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM S WE 
1/00 
1/01 D2 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM S WE 
1/00 
1101 D3 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DOM S WE 
1/00 
1101 D4 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 

DQM84 

DOM S WE DOM S WE DOM S WE 
1/00 1/00 1/00 
1/01 D9 1/01 DS 1/01 D14 
1/02 1/02 1/02 
1/03 1/03 1/03 
1/04 1/04 1/04 
1/05 1/05 1/05 
1/06 1/06 1/06 
1/07 1/07 1107 

DQMB5 
DOM S WE DOM S WE DOM S WE 

1/00 1/00 1/00 
1/01 D10 1/01 D6 1/01 D15 
1/02 1/02 1/02 
1/03 1/03 1/03 
1/04 1/04 1/04 
1/05 1/05 1/05 
1/06 1/06 1/06 
1/07 1/07 1/07 

DOM S WE DQMB6 1/00 
1/01 D11 DOM S WE DOM S WE 
1/02 1/0 0 1/00 
1/03 1/01 D7 1/01 D16 
1/04 1/02 1/02 
1/05 1/03 1/03 
1/06 1/04 1/04 
1/07 1/05 1/05 

1/06 1/06 
1/07 1/07 

DOM S WE 
1/00 
1/01 D12 DQMB7 
1/02 

DOM S WE DOM S WE 1/03 1/00 1/00 
1/04 1/01 DB 1/01 D17 1/05 1/02 1/02 
1/0 6 1/03 1/03 
1/07 

1/04 1/04 
1/05 1/05 
1/06 1/06 
1/07 1/07 

DOM S WE 
1/00 • CLOCK WIRING 
1/01 D13 
1/02 
1/03 

CLOCK 
SDRAMS INPUT 

1/04 ·cKo VIA PLL TO ALL SDRAMS 
1/05 ·CK1 
1/06 
1/07 • Wire per Clock Loading Table/Wiring Diagrams 

NOTE: DQ wiring may differ than described in 
this drawing, however DQJDQMB/CKE/S 
relationships must be maintained as shown. 

BAO - BAN ---

AO - AN 

BAO-BAN: SDRAMS DO - D17 SERIAL PD 

VDD 

VSS 

AO-AN: SDRAMS DO-D17 

DO - D17 

DO-D17 

RAS c, RAS: SDRAMS DO- D17 

GAS GAS: SDRAMS DO - D17 

CKEO "' CKE: SD RAMS DO - DB 

CKE1 CKE: SDRAMS D9 • D17 

Figure 4.5.6-0 

SC!: 

AO A1 A2 

144 Pin X72 ECC SDRAM SO-DIMM, 2 Bank with XS SDRAMs 

SDA 
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"'"S"i ----------,------------------~ 

WE so-----+------+---+---------~ 

DQMBO 

DQM81 

LOOM 

voo 
VO1 
V02 
V03 
J/O4 
VOS 

VOS 
VO? 

UDQM 

voa 
VOS 
vo,o 
VO11 
VO12 
VO 13 
VO14 
VO15 

S WE 

DO 

LOOM 

voo 
VO1 
V02 
V03 

VOS 
VO? 

UDQM 

S WE 

D4 

OOM S WE DOM S WE 
CB0 
CB1 
CB2 
CB3 

DQM82 

DQM83 

voo 
1/01 
1/02 
1/03 

LOOM 

voo 
VO1 
1/02 
1/03 
1/04 
VOS 

1/06 
1/07 

UOOM 

voa 
VOS 
1/010 
1/011 
1/012 
1/013 
1/014 
VO15 

DB 

S WE 

D1 

1/00 
1/01 
V02 
V03 

LOOM 

voo 
VO1 
V02 
V03 
V04 
VOS . 

VOS 
VO? 

UDQM 

voa 
VOS 
VO10 
VO11 
VO12 
VO13 
VO 14 
VO15 

NOTE: DO wiring may differ than described in 
this drawing, however DQ/DQMB/CKE/S 
relationships must be maintained as shown. 

SERIAL PD 

SCl: SDA 

D9 

S WE 

D5 

VDD 

vss 

RAS 

S WE 
DQM84 

DQM85 

CB4 
CBS 
CBS 
CB? 

LOOM 

voo 
J/O1 
1/02 
1/03 
1/04 
1/05 
1/06 
VO? 

UOOM 

J/O8 
VOS 
1/010 
J/O11 
1/012 
J/O13 
1/014 
J/O15 

D2 

DQM S 
1/00 
1/01 
V02 
V03 

D10 

WE 

S WE 
DQM86 

DQMB7 

LOOM 

1/00 
1/01 
J/O2 
1/03 
1/04 
1/05 
1/06 
1/07 

UOOM 

voa 
1/09 
J/O10 
1/011 
1/012 
1/013 
J/O14 
1/015 

---.---< DO - D11 

____ ___, DO - D11 

D3 

RAS: SDRAMS DO - D11 

LOOM 

1/00 
VO1 

UDQM 

voa 
1/09 
VO10 
VO11 
1/012 
VO13 
1/014 
1/015 

S WE 

D6 

DQM S WE 
1/00 
1/01 
1/02 
J/O3 

LOOM 

1/00 
VO1 

UDQM 

VOS 
1/09 
VO10 
1/011 
1/012 
1/013 
1/014 
J/O15 

D11 

S WE 

D7 

• CLOCK WIRING 
CLOCK 
INPUT 

"CKO 
"CK1 

SDRAMS 

VIA PLL TO ALL SDRAMS 

AO A1 A2 
CAS CAS: SD RAMS DO_ 011 • Wire per Clock Loading Table/Wiring Diagrams 

CKEo----1> CKE: SDRAMS DO - D3, DS, D10 

BAO-BAN BAO-BAN: SDRAMS DO - D11 CKE1 CKE: SDRAMS D4 -D7, D9, D11 
AO - AN AO-AN: SDRAMS DO - D11 

BAO - BAN BAO-BAN: SDRAMS DO - D7 

Figure 4.5.6-P 
144 Pin X72 ECC SDRAM SO-DIMM, 2 Bank with X16 & X4 DRAMs 
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4.6 Sixteen Byte Memory Modules 

4.6.1 - 278 PIN BUFFERED SDRAM DIMM FAMILY 

Release 7 
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4.6.1 - 278 PIN BUFFERED SDRAM DIMM FAMILY 

JEDEC Standard No. 21-C 
Page 4.6.1-1 

CAPACITY-up to 'the addressing capacity of 16 bits, address multiplexed with words of 16 bytes (144 bits). 
DATA CONFIGURATIONS-Only one DATA Word configurations is defined in the initial release: 

-144 BIT SDRAM with the location of CHECKBITS undefined 
CONFIGURATION-2 Different Configurations are defined using X16 SDRAM memories with 1 and 2 banks 
LOGIC FEATURES-The modules contain the Serial Presence Detect (SPD) feature that conist of a built 

in serial access EEPROM that stores information on mutiple parameters and attributes of the module 
such as technology, storage capacity, configuration, data word configuration, refresh mode, and 
speed of the module. 

PACKAGE-278 PIN JEDEC DIMM MEMORY MODULE 
PIN ASSIGNMENTS-Figs. 4.6.1-A, 4.6.1-8, & 4.6.1-C 
DRAM SPD INFORMATOION - Fig. 4.6.1-D 
MODULE KEYING DEFINITION - Fig. 4.6.1-E 
MODULE PIN DEFINITIONS- Fig. 4.6.1-F 
X144 SDRAM CONFIGURATION BLOCK DIAGRAMS -Figs. 4.6.1-G and 4.6.1-H 
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DQ4 4 --vooo 5 ----D07 6 

DQ12 ----VSSQ 12 ----DQ14 13 

0016 14 ----- _E.,01!, 15 
VDDQ 16 ----D020 17 ----0022 18 ----__ _!!9!:!2 19 

vss 20 ----
--~ 21 

--~~ 22 __ _!!9~ 23 
D028 24 ----

X144 SD RAM DIMM 

Figure 4.6.1-A 

140 

141 

142 

143 

144 
145 

003--
005--
006-
vs'so--

149 0011 
150 vooo------151 D013 ----152 0015 
153 oov--
154 vs'so--
155 

156 

157 

158 

159 

160 

DQ19 ----0021 ----D023 ----VDD ----DQMB3 ----VDDQ 

0025 

0027 

0029 ----VSSQ 

0031 ----0032 

D034 ----VDDQ ----0036 ----0038 ----OOMB4 

VDD 

D040 ----VSSQ ----0042 ----0044 ----0046 ----VDDQ ----0048 ----

278 Pif\:J X144 SJ;)R~M. [?IM~ plNQ~T _(TO_P THIRD) 
Release 7 
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Release 7 

X144 SDRAM DIMM 

--~L 
--~L __ !iEY _ 
__ '@Q. 

--~- SL 

--~- 5§_ 

--~- SL 
__ '{§§_ 5§_ 
__ If!__ SL 
_ _AL_ SQ_ 

--~- SL __ '@_ 
SL 

_ _A~- 63_ 
_ _A..!§_ 64_ 
__ @_ SL 
__ '{§§_ 6§_ 
__ li\L_ SL 

------~- 68_ 
__ '@_ 

SL 
__ i:m.,_ 7Q_ 
__ VJ__ 7L 

--'1EY- 72 _ 
__ '{§§_ 7L 

--'1EY- 7L 
__ 'a2.,_DQ.. 7§_ 
__ Q.9.6,L 7§_ 
__ Q.9.61,_ Tl,_ 
__ Q.9.6.L __ w2.. 
__ QQ.7l.. 

__ 'ifill_ 
__ QQ.7.L 

__ 'a2PQ.. 
__ QQ.7.L 
__ QQ.7L 

__ QQ..71,_ 
__ 'lfil,g_ 

__ W.Q... 

__ Wl.. 
__ WL 

__ 'il2P.Q... 
__ WL 
__ WL 
__ QQM!ll 

__ 'il2I)_ 

__ w.a.. 
--~Q_ 
__ QQll,L 
__ QQllL 
__ 'lm:L 

Figure 4.6.1-B 

194_ 

19§.._ 

196_ 

19L 

19L 
199 _ 

200_ 

JEDEC Standard No. 21-C 
Page 4.6.1-3 

£9~--,!LFU_ __ 

~~--~---~---fil. ___ 

YEL--~---fil.O ___ 

~---~L--fil.2 ___ 
fil.4 ___ 
2,lL_ __ 

YEL--£!5 ___ 

~---
20L Y§.L __ 
208_ fil. __ _ 
209_ g __ _ 

!29§!. __ 
!2Qll§.. __ 
!2Qll§.. __ 
.l!Q12Q. __ 
QQUL, __ 
QQM[S __ 

!2Q~9 __ 
.l!QQ.... __ 

!l.9~-
Y§.~-
QQZ§.. __ 

.!29~-
!29~-.l!Q12Q. __ 

.!2Q§g_ __ 
oaa __ 
!29~-
~s_g_ __ 
QQ~1.Q... _ 
~s __ _ 
.Q.g§!L __ 
QQ!JQ.. __ 
.Q.g[L __ 

~s_g_ __ 
.QQ~-
.Q.g~--

278 PIN X144 SD RAM DIMM PINO UT (MIDDLE THIRD) 
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--0097 

--0098 ----
--vsso 
--00101 
--00102 

--ooMBi2 

--vo□-
--00104 

--vooo 
--ooi01 
--ooiiia 
--001iii ----VSSQ 
--00113 

--001"'i4 
--00116 ----VDDQ --ooi,s ----VDD 
--ooMBis ----DQ120 
--00122 ----vssa ----DO125 ----DQ126 
--00128 ----VDDQ ----DQ131 ----DQ132 ----DQ134 ----VDD ----DQM817 ----vssa ----
--~1£. 

DQ138 ----DQ140 ----VDDQ ----DQ143 ----

X144 SDRAM DIMM 

240 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

138 

139 

Figure 4.6.1-C 

DQ109 ----DO111 ----DQ112 ----VDDQ 

DQ115 

DO117 

DO118 ----vssa ----DQM814 ----vss 
DQ121 ----DQ123 ----~~--VDDQ 

~~--DQ129 ----~~--vssa ----DO133 

~~-
~~1.§__ 
vss ----

278 PIN X144 SD RAM DIMM PINO UT (BOTTOM THIRD) 
Release 7 
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This page is reserved for the future addition of serial presence detect tables. 

Figure 4.6.1-D 
278 PIN X144 SDRAM DIMM PD AND CONFIGURATION TABLES 

Release 7 
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~e 
e RFU 

RFU ~1 
3.3V ~1 

'LVTTL 

nl Id A 
I 

1 
I 

Al q 

RFU 

nl A 1~1 AJ 

1 ITn 1 Al I A 
I I 

RFU enl luJ q luJ ITn luJ 
Figure 4.6.1-E 

278 PIN 144 BIT SDRAM DIMM MECHANICAL KEY DEFINITION 

Pin Name Number Function 
A0 .... A15 16 Address lnout (multiolexed) 
DQ0 .... DQ143 144 Data Input/Output (common) 
CK,'CK 2 Clock lnout 
CKE 1 Clock Enable Input 
'So"S'f 2 Chio Select lnout 
RE' 1 Row Enable (RAS) Input 
CE' 1 Column Enable (CAS) lnout 
w 1 Write Enable Input 
DOM 1 Data Mask 
DQMBO .... DQMB17 18 Bvte Data Mask inout 
VDD 14 Primarv Positive Power Suoolv 
VDDQ 27 Posivite Power for lnout/Output 
VREF 2 Reference Power Sunnlv 
vss 14 Ground 
VSSQ 27 Ground for data lnout/Output 
NU 1 Reserved for board test of PLL 
Al=! I 7 ..... fnr i::, rt,,.,.. I 1~= 

Notes: 
l. NU pin is reserved for board test control of PLL, Make no connection at system level. 
2 RFU pins are available for future standardization of serial Presence Detect and VIT. 

Figure 4.6.1-F 
278 PIN 144 BIT SDRAM DIMM PIN DEFINITIONS 
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CKE 
so 
S1 

w 
CE 
RE 

AO-An 

DOD 

007 
DOMBO 
008 

0015 
DOMB1 

0016 

0023 
DOMB2 
0024 

0031 
DOMB3 

0032 

0039 
DOMB4 
0040 

0047 
DOMBS 

0048 

0055 
DOMB6 
0056 

0063 
DOMB7 

CK---1 

Notes: 

PLL 
CLOCK 
BUFFER 

D2 

FEEDBACK 

1, A 1 o Q ± 20% resistor shall be wired in series with all 
DOn lines near the card edge conector. 

2. AIi clock lines from the PLL Clock Buffer shall be of 
equal length. 

Figure 4.6.1-G 

0064 

0071 
DOMBS 
0072 

0079 
DOM89 

0080 

0087 
DOMB10 
0088 

0095 
DOMB11 

0096 

00103 
DOMB12 
00104 

00111 
DQMB13 

00112 

00119 
DOMB14 
DQ120 

00127 
DQMB15 

00128 

00135 
DQMB16 
DQ136 

00143 
DQMB17 

.... 

JEDEC Standard No. 21-C 
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D4 

D5 

278 PIN X144 BUFFERED SD RAM DIMM 1 BANK with X16 SD RAM 
Release 7 
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w 
CE 
RE 

AO-An 

DQO 

DQ7 
DQMBO 
DQ8 

DQ15 
DQMB1 

D016 

DQ23 
DQMB2 
DQ24 

DQ31 
DQMB3 

DQ32 

DQ39 
DQMB4 
DQ40 

DQ47 
DQMB5 

DQ48 

DQ55 
DQMB6 
DQ56 

DQ63 
DQMB7 

CKO ---1 

Notes: 

PLL 
CLOCK 

DO 

D1 

D3 

BUFFER ,----, 

FEEDBACK 

D9 

D10 

D11 

D12 

1, A 1 O Q ± 20% resistor shall be wired in series with all 
DQn lines near the card edge conector. 

2. All clock lines from the PLL Clock Buffer shall be of 
equal length. 

D064 

D071 
DQMB8 
D072 

D079 
DQMB9 

DQ80 

D087 
DQMB10 
D088 

DQ95 
DQMB11 

DQ96 

DQ103 
DQMB12 
D0104 

D0111 
DQMB13 

D0112 

D0119 
DQMB14 
D0120 

DQ127 
DQMB15 

D0128 

D0135 
DQMB16 
D0136 

DQ143 
DQMB17 

Figure 4.6.1-H 

D4 D13 

D5 D14 

278 PIN X144 BUFFERED SDRAM DIMM 2 BANKS with X16 SD RAM 
Release7 
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5 PROGRAMMABLE LOGIC AND ASIC DEVICES 

JEDEC Standard No. 21-C 
Page5-1 

The following standards define pinouts for Programmable Logic Devices (PLO) and Programmable Applica
tion Specific Devices (ASIC). These standards were all developed by the BIPOLAR Committee. 

5.1 Pin Out Standards 

5.1.1 PIN-OUT STANDARDS FOR PLO DIP T.O sec CONVERSION 

This standard defines the pin-out conventions for converting a PLO in DIP to an SCC. Conversions are given 
for five different packages: · 

5.1.1.1 -20 PIN DIP to 20 TERMINAL sec, 0.350" BY 0.350", Fig. 5-1 

5.1.1.2 - 24 PIN DIP to 28 TERMINAL sec, 0.450" BY 0.450", Fig. 5-2 

5.1.1.3-28 PIN DIP to 28 TERMINAL sec, 0.450" BY 0.450", Fig. 5-2 

5.1.1.4 - 24 PIN FUNCTIONS IN 28 PIN DIP & 28 TERMINAL sec, Fig. 5-9 

5.1.1.5 - 20 PIN FUNCTIONS IN 28 TERMINAL sec AND 24 PIN DIP FOR HIGH SPEED OPERATION, 
Fig. 5-11 

5.1.2 POWER PIN LOCATIONS FOR PLO and ASIC DEVICES 

The following standards defin.e the power pin locations for PLO and ASIC devices in a variety of packages. 

5.1.2.1 -POWER PIN LOCATIONS FOR ECLPLD IN DIP 

This standard defines the location of the power pins for ECL PLO devices in 24 PIN DIP. It is applicable to all 
currently available ECL families. The power pin locations are defined in Fig. 5-3. 

5.1.2.2 - POWER PIN LOCATIONS FOR TTL PLO IN DIP and CC 

This standard defines the location of the power pins for TTL PLO devices in 40 PIN DIP and 44 TERMINAL 
CC. It is applicable to all currently available TTL compatible families. The power pin locations are defined in 
Figures 5-4 & 5-5. 

5.1.2.3 - POWER PIN LOCATIONS FOR TTL PROGRAMMABLE ASIC IN DIP and CC 
This standard defines the location of the power pins for TTL compatible PROGRAMMABLE ASIC devices in 
48 & 64 PIN DIP and 52, 64, & 84 TERMINAL CC. It is applicable to all currently available TTL compatible 
families. The power pin locations are defined in Figures 5--6 & 5-7. 

5.1.2.4- POWER PIN LOCATIONS FOR PLO IN 132 PIN QFP 

This standard defines the POWER and GROUND connections for PLD devices in 132 Pin Quad Flat Pack 
packages. This standard is compatible with other standards for JEDEC Standards on packages with 40 
through 84 pins. The power pin locations are defined in Figure 5-1 o. 
5.1.3 Nomenclature for FPLD 

This standard defines a compact nomenclature to be used to describe Field Programmable Logic Devices. 
The standard is applicable to all current and future devices, regardless of technology, density, and package. 
The details of the standard will be published as an addendum to EIA standard RS-428. 

5.1.4 PLO Data Transfer Format 

This standard defines a data transmission format to be used for transmitting data between a data preparation 
system and a device programmer that is used to program a PLO device. 

The details of this standard are contained in JEDEC STANDARD #3-B published Nov. 1989. 

5.1.5 PLO Standard OUTPUT LOADS 

This standard defines a set of output loads providing various drive capabilities for PLO devices operating at 
I either TTL, CMOS, and 3.3 V interface levels. A method is given whereby loads for other combinations of 

drive capabilities may be established. The details of this standard are shown in Figures 5-BA, 8, C, & D. 
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20 PIN DIP 

04 4 

05 5 

06 6 

07 7 

08 8 

03 02 01 020 

2 1 20 

20 TERMINAL CC 

.350" X .350u 

TOP VIEW 

10 11 12 

010 011 012 

FIGURE 5-1 

18 

17 

16 

15 
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018 

017 

016 

015 

20 PIN DIP TO 20 TERMINAL CC PLO CONVERSION 
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28 PIN DIP TO 28 TERMINAL CC D4 D3 D2 D1 028 027 026 

<il!4 PIN DIP TO 28 TERMINAL CC D3 D2 

D5 

D6 
28 TERMINAL 

D7 
CHIP CARRIER 

DB 
0.450" X 0.450" 

D9 

D10 
TOP VIEW 

Dnn • DIP PIN NUMBER 

@ • THIS STANDARD IS APPLICABLE TO TTL DEVICES ONLY 

FIGURE 5--2 

024 

023 

022 

021 

020 

24 & 28 PIN DIP TO 28 PAD CC CONVERSION 
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ECL PLO 

1 24 

2 23 

3 22 

4 24 21 

5 PIN 20 

cco 6 DIP 19 

7 Oa3" 18 

8 17 

9 16 

10 15 

11 14 

TOP VIEW 
VEE 12 13 

FIGURE 5-3 

VCC 

cco 
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NOTES: 

HH1 
J!Q_ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

PLD POWER 

40 PIN 
DIP 

TOP VIEW 

39 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

HH2 
J/Q_ 
VPP2 
J/Q_ 

VCC3 

VCC1 

VSS2 

/ 

1, VCC, VHH, VPP, and GND numbers are recommended sequence only and do not imply connectivity 2, Recommended order for adding power and ground is to maintain symmetry. However, other considerations (e.g. high drive output cluster) may dictate a difference sequence. 
3, Unused VCC, VHH, VPP, and GND become 1/0 (for maximum compatibility, a manufacturer may restrict to Input-only) 

FIGURE 5-4 
40 PIN DIP PLD POWER PIN PLACEMENT 
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PLO POWER CONNECTIONS VHH2 VPP2 
1/0 1/0 

Release 1 

GND4 8 

GND1 9 

10 

11 

12 

13 

14 

VCC2 15 

VCC4 16 

5 4 3 2 44 43 42 41 

44 PIN or PAD 

CHIP CARRIER 

0.500" X 0.500" 

TOP VIEW 

19 20 21 22 23 24 25 26 27 

VPP1 VHH1 
1/0 , 1/0 

36 

35 

34 

33 

32 

1, VCC, VHH, VPP, and GND numbers are recommended sequence only and do not Imply connectivity 
2, Recommended order for adding poWE;lr and around Is to maintain symmetry. However, other considerations (e.g. high drive output cluster) may dictate~ difference sequence. 
3, Unused VCC, VHH, VPP, and GND become 1/0 (for maximum compatibility, a manufacturer may restrict to Input-only) 

FIGURE 5-5 
44 TERMINAL CC POWER PIN PLACEMENT 
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1 

2 

VCC3 3 

4 -
5 1 

6 2 

7 VCC3 3 

8 4 

9 5 

10 6 

11 7 

12 8 
GND5 13 GND5 9 
GND1 14 GND1 10 

15 11 

16 12 --
17 13 

18 14 
VCC2 19 VCC2 15 -- -
VCC6 20 VCC6 16 

21 17 

22 18 

23 VPPl 19 
....1/0.. 

24 VHHl 20 ....1/0.. -
25 21 -- GND3 -VPPl 26 22 !LO_ -- -

VHH1 27 23 
I.LO-

28 24 

29 

GND3 30 

31 

32 
NOTES: 

I 

ASIC IN 64 PIN DIP 

ASIC IN 48 PIN DIP 

------64 PIN 

48/64 
PIN 
DIP 

TOP VIEW 

48 PIN 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 
32 

31 

30 

29 

28 

27 

26 

25 

GND4 

VHH2 
...;1/0.. 
VPP2 

....1/.C.. 

VCC5 

VCC1 

GND2 

GND6 

VCC4 

64 

63 

62 GND4 

61 

60 

59 VHl-!2 
J.£0_ 

58 VPP2 
J.£0_ 

57 

56 

55 

54 

53 

52 vccs 
51 VCC1 

50 

49 

48 

47 

46 GND2 

45 GND6 

44 

43 -
42 

41 

40 

39 

38 

37 

36 

35 VCC4 

34 

33 

1, VCC, VHH, VPP, and GND numbers are recommended sequence only and do not Imply connectivity 2, Recommended order for adding powE;!r and ground Is to maintain symmetry. However, other considerations (e.g. high drive output cluster) may dictate a difference sequence. 3, Unused VCC, VHH, VPP, and GND become 1/0 (for maximum compatlblllty, a manufacturer may restrict to input-only) 

FIGURE 5-6 
48 & 64 PIN DIP ASIC POWER PIN PLACEMENT 
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84 
68 
52 

PIN CC ASIC ,G~,110 1/01110 110 1/0 1/0 VCC 
3 

110 1/0 110 1/0 l/0 GND 
4 

1/0 1/0 1/0 110 I 110 ITl'!'I ----, 
I 
I 
I 
I 
I 
I 
I 
I 

PIN CC ASIC I ' l/01110 1/0 110 110 VCC llO l/0 1/0 110 1/0 GNO 1/0 1/0 VPPIVPPI . I 1/0 ,f;., ,?;., I ' 3 4 
' ..1 

-----, 
-----1 I ' PIN CC ASIC I 

I ' 1/0 1/0 110 VCC 1/0 l/0 l/0 GND VPP VPP I I ' I 

' lip 1/0 1/0 ,¥,., ,?;., I ' I I ' 3 4 . I I 

-
1/0 -
1/0 

110 

l/0 

1/0 

l/0 

GND 
5 

GND 

1/0 

1/0 

1/0 

1/0 

1/0 

vcc 
2 

VCC 
6 

1/0 

1/0 

1/0 

1/0 

1/0 
>---
GND 
,-!Q.. 

----
- --- -

--
1/0 

---
l/0 

1/0 J/0 

110 1/0 

-
GND GND 

5 5 . 
GND GND 

1/0 1/0 . 
1/0 J/0 

. 
1/0 1/.0 

1/0 1/0 

1/0 1/0 . 
VCC vcc 

2 2 . 
vcc vcc 

6 6 . 
1/0 110 

1/0 1/0 -
1/0 

- • l 
1/0 I 

- J 
I 

- J_ - I 
I I - .J - -, 

I I ' . ' . . . . -..--,---+--,---, 
I 

I I 
-lalirL:..:l.'i""-='-'--i.;;..r,...,.;.....,_,=.,..i.;:;.J..,-1~..1.;;Jy.;::.i.,.J...:.1..,...c.:i.,.=.,..i::::J..,-Jc::.:.t.,..c:::L,-J:c:i..,=ic...i:.-"+=...i.:.;:i+' •••• l --I 

I I 
I I 
I I 
I- - -

52, 68, AND 84 TERMINAL 

sec 

TOP VIEW 

1/0 GNC 
3 

1/0 1/0 lip 1/0 1/0 VCC 
4 

1/0 110 

1/0 GNC 
3 

1/0 1/0 lip 1/0 1/0 vcc 1/0 110 
4 

110 GND 
3 

1/0 1/0 1/0 1/0 1/0 vcc l/0 1/0 
4 

1/0 

1/0 

1/0 

I GND 
I - ·J- - _a.. 

I I 1/0 
1----
I 110 1/0 

1. - - >---

I l/0 1/0 

1/0 1/0 1/0 

1/0 1/0 1/0 

VCC vcc vcc 
5 5 5 . 

vcc vcc VCC 
1 1 1 

1/0 1/0 1/0 

1/0 110 1/0 

1/0 1/0 1/0 
. 

1/0 110 1/0 

1/0 1/0 1/0 

GND GND GND 
. 2. 2 2 

GND GN0 GND 
6 6 6 

1/0 1/0 1/0 . 
110 1/0 1/0 -

J .• 
1/0 1/0 

i--

I 1/0 1/0 
i.. - >---
I I 1/0 t. _,_ - -I I 1/0 --- --

NOTES: 
1, VCC, VHH, VPP, and GND numbers are recommended sequence only and do not Imply connectivity 
2, Recommended order for adding power and ground ls to maintain symmetry. However. other considerations 

(e.g. high-drive output cluster) may dictate a difference sequence. 
3, Unused VCC, VHH. VPP, and GND become 1/0 (for maximum compatlblllty, a manufacturer may restrict to Input-only) 
4, 1/0 can be any slgnal Input and/or output. 
• Recommended no-connect pins when going from DIP to larger CC. 

FIGURE 5-7 
52, 64, & 84 TERMINAL CC ASIC POWER PIN PLACEMENT 
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INTRODUCTION 
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This standard establishes a set of standardized output loads to be used for testing 
PLDs. It defines the loads to be used for some of the most commonly encountered 
output loads for TTL and CMOS devices. In addition, it gives a method for defining 
the load circuit for other values of output loading. 

TTL INTERFACE LEVELS 

Output logic levels which meet TTL logic levels defined in JEDEC Standard 17. 
They can typically be identified by VOH(min) specified at 2.4 Volts. 

CMOS INTERFACE LEVELS 

Output logic levels which meet CMOS logic levels defined in JEDEC Standard 17. 
They can typically be identified by VOH(min) at 3.8 Volts. 

13.3 V INTERFACE LEVELS (WIDE AND NARROW RANGES) 

Output logic levels which meet the 3.3 V logic levels defined in JED EC Standard 8. 

TEST CIRCUITS 

Test conditions and loads are data sheet limits. While the limits are guaranteed un
der these specific conditions, this test circuit does not necessarily represent the way 
devices are physically tested. 

FIGURES-SA 

PLD STANDARD LOADS, DEFINITIONS 
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STANDARD LOAD CIRCUIT 

The circuit configuration and tables of circuit component values define standard 

loads for commonly encountered output loads for TTL, CMOS, and 3.3 V devices. 

For load values that are different, the equations shown on the next page should be 
used. 

V 

SEE NOTE A 

R1 

FROM OUTPUT 
UNDER TEST 

TEST POINT 

R2 
SEE NOTEB 

NOTE A: S IS OPEN FOR HIGH IMPEDENCE TO "1" 
TEST AND CLOSED FOR HIGH IMPEDENCE 
TO "O" TEST. 

NOTE B: CL INCLUDES PROBE AND JIG 
CAPACITANCE 

IOL R1 
(mA) (ohms) 

6 820 
4 1300 
20 µA 250 k 

R2 V 
(ohms) (volts) 

820 
1300 
250k 

5.0 
5.0 
5.0 

CL* 
(pF) 

30 
30 
30 

* FOR TPHZ AND TPLZ, CL= 5 pF 

CMOS INTERFACE LEVELS 

IOL R1 . R2 V CL* 
(mA)(ohms) (ohms) (volts) (pF) 

24 200 200 5.0 50 
16 300 300 5.0 50 
8 620 620 5.0 50 
4 1200 1200 5.0 50 

* FOR TPHZ AND TPLZ, CL = 5 pF 

TTL INTERFACE LEVELS 

IOL R1 R2 V CL* 
(mA) (ohms) (ohms) (volts) (pF) 

2 1600 1600 3.3 30 
4 800 800 3.3 30 
8 400 400 3.3 30 

I* FOR TPHZ AND TPLZ, CL = 5 pF 

3.3 V INTERFACE LEVELS 

FIGURE 5-88 

PLD STANDARD LOAD CIRCUIT 
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The following equations give the resistance values to be used for loads which differ 
from those given in the tables on the prrevious page. 

TTL EQUATIONS (SEE NOTE A) 

R1 = 5.0 V/IOL; R2 = (2.5/2.5) X R1 = R1 
EXAMPLE FOR IOL = 24 ma; R1 = 5.0V/25 mA = 208 Q = R2 

ROUND TO STANDARD VALUE (200 Q) 

CMOS EQUATIONS (SEE NOTE A) 

R1 = 5.0V/IOL; R2 = 2.5/2.5) X R1 = R1 
EXAMPLE FOR IOL = 6 mA; R1 = 5.0V/6 mA = 833 Q = R2 

ROUND TO STANDARD VALUE (820 Q). 

3.3 V EQUATIONS (SEE NOTE A) 

R1 = 3.3 V/IOL; R2 = 1.65/1.65) X R1 = R1 
EXAMPLE FOR IOL = 2 mA; R1 = 3.3 V/2 mA = 1.65 kQ = R2 

ROUND TO STANDARD VALUE (1.6 kQ). 

NOTE A: ROUND OFF RESISTOR TO THE NEAREST VALUE IN TABLE BELOW. 

STANDARD RESISTOR VALUES 
The resist~rs used shall be from the EIA approved 5% tolerance values and shall have a 
resistance between the value of 22 Q to 680K Q. The 5% values are as follows: 

1.0 1.6 2.7 4.3 9.1 
1.1 1.8 3.0 4.7 6.8 
1.2 2.0 3.3 5.1 7.5 
1.3 2.2 3.6 5.6 8.2 
1.5 2.4 3.9 6.0 9.1 

These values are multiplied by 10, 100, 1 K, 1 OK, or 1 00K to achieve the resistance de
sired. 

FIGURE 5-SC 

PLO OUTPUT LOAD CALCULATIONS 
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FIGURE 5-8D 

PLO AC LOAD LINES 

4.5 

-
,_ 
~ 

-
5. 0 

5. 0 

Release 5 

XILINX EXHIBIT 1006 
Page 772



Release 4 

JEDEC Standard No. 21-C 
PageS-15 

20 PIN PLO FUNCTION IN 28SCC GND I I UCK I 

3 2 

GND 6 
28 TERMINAL 

24 GND 

uo 7 
CHIP CARRIER 

23 uo 

vcc 8 
0.450" X 0.450" 

22 vcc 

uo 9 
TOP VIEW 

21 uo 

GND 10 20 GND 

---
UCK 1 24 

2 23 --- ---
3 22 uo 

I= INPUT --- 1/0 = INPUT or OUTPUT uo 4 24 21 GND CK= ANY CLOCK INPUT 
G = OUTPUT ENABLE 

GND 5 PIN 20 uo 

uo 6 DIP 19 vcc ---
vcc 7 0.300"

18 uo 

uo 8 17 GND ---
GND 9 16 uo 

uo 10 15 

11 14 

TOP VIEW 

UG 12 13 

FIGURE 5-11 
HIGH SPEED PINOUT FOR 20 PIN PLD FUNCTIONS 
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NOTES 

132 130 128 126 124 122 120 118 116 114 112 110 108 106 104 102 100 

131 129 127 125 123 121 119 117 115 113 111 109 107 105 103 101 

132 PIN QFP 
TOP VIEW 

Nominal Dimensions 

1.100X1.100 

PIN PITCH = 0.025" 

1. Vee and GND numbers are recommended sequence only and do not imply connectivity. 

2. Recommended order for adding power and ground to maintain symmetry. However other considerations 

(e.g. high driver output cluster) may dictate a different sequence. 
3. Unused Vee and GND = 1/0 (for maximum compatibility, a manufacturer may restrict to input-only). 

4. This Standard is compatible with other JE□Ee standards for related packages .. 

FIGURE 5-10 
POWER PIN PLACEMENT FOR PLD IN 132 PIN QFP 
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20 PIN PLO FUNCTION IN 28SCC GND I I UCK I 

3 2 

28 TERMINAL 
24 GND 

1/0 7 
CHIP CARRIER 

23 1/0 

vcc 8 
0.450" X 0.450" 

22 vcc 

1/0 9 
TOP VIEW 

21 1/0 

GND 10 20 GND 

I/CK 1 24 --- --
I· 2 23 --- --

3 22 VO I= INPUT --- -- 1/0 = INPUT or OUTPUT 
1/0 4 24 21 GND CK= ANY CLOCK INPUT --- -- 'G = OUTPUT ENABLE 

GND 5 PIN 20 1/0 --- --
1/0 6 DIP 19 VCC --- --

vcc 7 0.300"1
8 1/0 --- ....... 

VO 8 17 GND --- --
GND 9 16 1/0 

--- --
1/0 10 15 

--- --
11 14 

--- --TOPVIEW 
VG 12 13 

FIGURE 5-11 

HIGH SPEED PINOUT FOR 20 PIN PLO FUNCTIONS 
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6 APPLICABLE OTHER DOCUMENTS 
The following documents are publications which are related to the work of Committee JC--42 and may be 
obtained from the Electronic Industries Association, Standards Sales Department. 

6.1 Standard Manufacturers Identification Code. 
JEDEC Publication No. 106A 

JEDEC Committee JC--42 maintains a Vendor identification code list for memory device 
manufacturers. This code number which can be used as a unique numerical identification 
for a Vendor in documentation, software, or encoded in ROM on a memory device. The list 
is updated periodically and published as JEDEC publication 106A. 

6.2 Interface Standard for Low Voltage TTL-Compatible Devices (LVTTL) 
JEDEC Standard No. 8 and Addendum No. 1 

A series of standards have been developed which define the power supply and signal inter
face limits for devices which operate with a power voltage of three (3.0) volts nominal. It in
cludes tolerances for both battery and regulated power supply operation. The input and 
output signal limits when operating with 5.0 V nominal TTL circuits are defined. These stand
ards are intended to define the electrical environment for the device families which will utilize 
the 3.0 V power supply voltage which, it is expected, will replace the current 5.0 V standard. 
These standards have been published as JEDEC Standard 8 with Addendum 1. 

6.3 Package Outlines, JEDEC Publication 95 
This document contains dimensional drawings of all component packages which have been 
registered or approved as standards by JEDEC. It is issued in loose leaf binder form into 
which periodic updates may be added. 

6.4 PLD Data Transfer Format, JEDEC Standard 3-B 
This standard defines the format used to communicate the device programming information 
to a programmer for a field programmable memory device. In addition, it gives a simple 
transmission protocol to be used for the transmission .. 

6.5 Nomenclature for FPLD, EIA Standard RS-428 
. This standard defines a compact nomenclature to be used to describe Field Programmable Logic 
Devices. The standard is applicable to all current and future devices, regardless of technology, density, 
and package. The details of the standard will be published as an addendum to EIA Standard RS-428. 
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