
IPR2018-00047 
ASUS Computer EX1006 Page 1

' JEDEC

STANDARD

CONFGURATEONS FOR

SQLED STATE MEMORIES

  

JEDEC Stafidard No. ZIEC
Reieage 7

  

ELECTRONIC INDUSTRIES ASSOCIATION

? ENGINEERING DEPARTMENT

9 o

%-%M§

 
1 IPR2018-OOO47

ASUS Computer EX1006 Page 1



IPR2018-00047 
ASUS Computer EX1006 Page 2

NOTICE _ ,, j

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.

EIA/JEDEC 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 the proper product
.for his particular need. Existence of such standards shall not in any respect preclude any member or
'nonmernber of JEDEC from manufacturing or selling products not conforming to such standards, nor shall

the existence of such standards preclude their voluntary use by those other than EIA members, whether the
standard is to be used either domestically or internationally.

EIA/JEIDEC Standards and Publications are adopted without regard to whether their adoption may involve
patents or articles, materials, or processes. By such action, ElA/JEDEC does not assume any liability-to any
patent owner, nor does it assume any obligation whatever to parties adopting the EWJEDEC Standards or
Publications.

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

 Inquiries. comments, and suggestions relative to the content of this EIA/JEDEC Standard should be addressed

:to the JEDEC Executive Secretary at ElA Headquarters, 2500 Wilson Boulevard, Arlington, VA 22201.

Published by

©ELECTRONIC INDUSTRIES ASSOCIATION 1997

Engineering Department
2500 Wilson Boulevard

Arlington, VA 22201

"Copyright” does not apply to JEDEC member companies as they are free
to duplicate this document in accordance with the latest revision of the

JEDEC Publication 21 "Manual of Organization and Procedure".

PRICE: Please refer to the current

Catalog of EIA. JEDEC. and TIA STANDARDS and ENGINEERING PUBLICATIONS -

or call Global Engineering Documents, USA and Canada (1-800-854-71 79)
‘ International (303-397-7956)

Prim“ in USA. st,

All rights reserved
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21-C Release 7 Insertion Instructions

Page - 1

JESD 21—C, Release 7 Insertion Instructions

Instructions for adding Release 7 to JEDEC Standard 21—C.

Inclosed 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 bya "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 pastwhen an older sheet was replaced with a new one, either to
makea correction, or to revise the original sheet, the new release number simply replaced the old number, thus loosing the information ofthe

original release number. In this 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 407 or 6r7)

The following is a series ofsheet by sheet instructions to be used to print thepages forthis 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 cfthe 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 TOC, 8 sheets; Add replacement TOC, 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—9/10 Add replacement PP 2—9/10 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 3.5.2~9/10 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—9/10 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—15/1 6 Add replacement PP 3.7.7—15/1 6 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

27.

28. Remove P 3.9.1—15/1 6

29. Remove P 3.9.2—3/4

30. Remove PP 3.9.2—1 5/16

31. Remove PP 3.9.2—1 7/18

32.

33. Remove P 3.9.3—11/12

34. Remove P 3.9.4—3/4

35. Remove P 3.9.4—1 3/14

36.

37. Remove P 395—3

38. Remove P 3.9.5—15/1 6

39. Remove P 3.10.3—1/2

40. Remove P 3.10.3—5/6

42. Remove PP 3.10.4—3/4

43. Remove PP 3.10.4—17/18

Remove PP 3.10.4—19/20

46. Remove P 3.11.2-—1

47. Remove P 3.11.2—3/4

49. Remove P 3.11 .3—1

50. Remove P 3.11.3—3/4

52. Remove P 3.11.4—1

53. Remove P 3.11.4—3/4

54. Remove P 3.11.4—5/6

55. Remove P 3.11.4—7/8

Remove PP 3.11.5—7/8

58. Remove PP 3.11.5—9/10

Add replacement PP 3.7.8-9/10

Add new P 3.7.8—11

Add replacement PP 3.9.1-15/16

Add replacement PP 3.9.2~3/4

Add replacement PP 3.9.2—15/16

Add replacement PP 3.9.2—1 7/18

Add new PP 392—1 9

Add replacement P 3.9.3—11/12

Add replacement PP 3.9.4-3/4

Add replacement PP 3.9.4—1 3/14

Add replacement P 3.9.5—3

Add replacement PP 3.9.5—15/1 6

Add replacement PP 3.10.3—1/2

Add replacement PP 3.10.3—5/6

Add new PP 3.10.3—9

'Add replacement PP 3.10.4—3/4

Add replacement PP 3.10.4—1 7/18

Add replacement PP 3.10.4-1'9/20

Add new PP 3.10.4—21

Add replacement P 3.11.2—1

Add replacement PP 3.11.2—3/4

Add new PP 3.11.2—5

Add replacement P 3.11.3—1

Add replacement PP 3.11.3—3/4

Add new PP 3.11.3—5

Add replacement P 3.11.4-1/2

Add replacement PP 3.11.4—3/4

Add replacement PP 3.11.4—5/6

Add replacement PP 3.11.4—7/8

Add new PP 3.11.4—9

Add replacement PP 3.11.5-7/8

Add replacement PP 3.11.5—9/1 0

21—0 Release 7 insertion Instructions

Page -— 2

New device added.

New standards added

New standards added.

New standards added.

Modified drawing of existing standard.

Modified drawing of existing standard

New standard.

Standard modified.
New standards added.

New standards added.

New standards added.

New standard added.

New standards added.

Correct error.

New standards added.

New standards added

New standards added

New standards added

New standards added

New standard added.

Existing standard modified.

New standards added

New standard added.

Existing standard modified, new standard added.

New standards added

Standards revised.

Standards revised.

Standards revised.

Standards revised, correct error.

New standards added.

Correct error.

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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CGNFIGURA‘TIONS FOR SOLID STATE MEMORIES

 
Formulated under the cognizance of Committees JC—42.1 , PLD 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

Release 7 _a_

IPR2018-OOO47

ASUS Computer EX1006 Page 5



IPR2018-00047 
ASUS Computer EX1006 Page 6

JEDEC Standard No. 21-0

 

Contents

Section Release # Page #

,,,,, 1 BACKGROUND ...................................................... Release1 ....... Page1 —1

' 2 TERMS AND DEFINITIONS ............................................ Release1 ....... 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 — 10

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 ................................................ Release1 ..... Page 3 .1 —1

3.1.1 Bytewide ...................................................... Release1 ..... Page 3 .1 -1

3.1.1.1 -— 32K TO 256K BY 8 NA MX FAMILY IN DIP .................... Release 1 ..... Page 3 .1 —1

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

3.2 Read Only Memory (ROM) ......................................... Release1 ...... 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 8K 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 - 8K 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 ....................... Release1 . . . . 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 1M BY 8 ROM IN DIP, .............................. ReIease1 .. .. Page 3.2.1-1

3.2.1.7 —- 64K TO 512K BY 9 ROM IN DIP, ............................. Release1 .... Page 3.2.1—1

3.2.1.8 — 2 TO 64 X 16K BY 8 PAGE SELECT ROM IN DIP, .............. ReIease1 .... Page 3.2.1-—1

3.2.1.9 — 512K and 1M BY 8 ROM IN QFP, ............................ Release 2 .... Page 3.2.1-1

FIGURE 3.2.1—1, 2K TO 8K BY 8 ROM IN DIP, TYPES A & B .................... Release 1 ....... Page 3.2.1—2

FIGURE 3.2.1-2, 8K TO 128K BY 8 ROM IN DIP ............................. Release 1 ....... Page 3.2.1—3

FIGURE 3.2.1-3, 2K TO 32K BY 8 ROM IN CC ............................... ReIease 1 ....... Page 3.2.1—4

FIGURE 3.2.1—4, 32K TO 512K BY 8 ROM IN SOJ ............................ Release 1 ....... Page 3.2.1—5

FIGURE 3.2.1—5, 128K TO 1M BY 8 ROM IN DIP ............................. Release 1 ....... Page 3.2.1—6

FIGURE 3.2.1—6, 64K TO 512K BY 9 ROM IN DIP ............................ Release 1 ....... Page 3.2.1—7

FIGURE 3.2.1—7, 2 TO 64 X 16K BY 8 PAGE SELECT ......................... Release 1 ....... Page 3.2.1—8

FIGURE 3.2.1—8, 512K AND 1M BY 8 ROM IN QFP ........................... Release 2 ....... Page 3.2.1—9

3.2.2 ROM, Word Wide ............................................... Release1 . . . . Page 3.2.2—1

3.2.2.1 —- 32K TO 256K BY 16 ROM IN DIP ............................ Releasel . . . . Page 3.2.2—3

3.2.2.2 — 32K TO 256K BY 16 ROM IN 800 ........................... Release1 . . . . 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 QFP .......................... 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 1M BY 16 ROM IN 800 ........................... 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—s

Release 7
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Section Release # Page #

FIGURE 3.2.2—3, 16K TO 256K BY 16 A0 MX ROM IN DIP ...................... Release 1 ....... Page 3.2.2—7

FIGURE 3.2.2—4, 16K TO 256K BY 16 A0 MX ROM lN 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 SCC ............................. Release 3 ...... Page 3.2.2—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 & .5K BY 4 'ITL PROM IN DIP .......................... Release1 .... Page 3.3.1—3

3.3.1.2 -— .25K BY 4 ECL PROM IN DIP ............................... Release1 . . . . Page 3.3.1—3

3.3.1.3 — 1K & 2K BY 4 ‘I‘I'L PROM IN DIP ............................. Release 1 .. .. Page 3.3.1—3

3.3.1.4 —- 1K & 2K BY 4 ‘I‘I'L PROM IN SOP ............................ Release 1 .. .. Page 3.3.1—3

3.3.1.5 - 4K TO 8K BY 4 ‘ITL PROM IN DIP ........................... Release 2 . . . . Page 3.3.1-3

3.3.1.6 —~ .25K TO 2K BY 4 ‘ITL PROM FAMILY IN RCC ................. Release 1 . . . . Page 3.3.1—3

3.3.1.7 - 4K BY 4 'I‘I'L PROM, 4K BY 4 'ITL RPROM IN SCC ............ Release 1 . . . . Page 3.3.1—3

3.3.1.8 — 1K TO 8K 'I‘I'L BY 4 PROM FAMILY IN RCC ................... Release 1 . . . . Page 3.3.1—3

3.3.1.9 - 1K TO 8K 'I‘I'L BY 4 PROM FAMILY IN SCC ................... Release 1 ... . Page 3.3.1—3

3.3.1.10 — 1K TO 4K BY 4 DPROM FAMILIES IN DIP & SCC ............ 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 TI'L 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, 1K & 2K BY 4 TI'L PROM IN SOG ........................... Release 1 ....... Page 3.3.1—7

FIGURE 3.3.1—4, 4K AND 8K BY 4 TI'L PROM IN DIP ......................... Release 2 ....... Page 3.3.1—8

FIGURE 3.3.1—5, .25K TO 4K BY 4 TI'L PROM FAMILY IN CC .................... Release 1 ....... Page 3.3.1—8

FIGURE 3.3.1—6, 1K TO 8K BY 4 TI'L PROM IN RCC .......................... Release 1 ...... Page 3.3.1—1 0 ,

FIGURE 3.3.1—7, 1K TO 8K BY 4 TIL PROM IN 300 .......................... Release 1 . . .. . . Page 3.3.1-11

FIGURE 3.3.1—8, 1K TO 4K BY 4 TI'L DPROM IN DIP ......................... Release 1 ...... Page 3.3.1—12

FIGURE 3.3.1-9, 1K TO 4K BY 4 DPROM IN CC ............................. Release 1 ...... Page 3.3.1—13

FIGURE 3.3.1—10, 1K TO 16K BY 4 ECL PROM IN DIP ......................... Release 1 ...... Page 3.3.1—14

3.3.2 PROM, Bytewide ............................................... Release 1 . . . . Page 3.3.2—1

3.3.2.1 —- 32 BY 8 ‘ITL PROM IN DIP & SCC ........................... Release 1 . . . . Page 3.3.2—3

3.3.2.2 -— 32 BY 8 ECL PROM IN DIP & SCC ........................... Release 1 .. . . Page 3.3.2—3

3.3.2.3 — .25K & .5K BY 8 ‘ITL PROM IN DIP & SCC .................... Release 1 .. . . Page 3.3.2—3

3.3.2.4 — .25K TO 8K BY 8 'I‘I'L PROM FAMILY IN DIP .................. Release 1 . . . . Page 3.3.2—3

3.3.2.5 — .5K TO 4K BY 8 TI'L LPROM FAMILY IN DIP .................. Release 1 . . . . Page 3.3.2—3

3.3.2.6 —- .5K TO 4K BY 8 ‘ITL RPROM FAMILY IN DIP .................. Release 1 . . . . Page 3.3.2—3

3.3.2.7 — .5K TO 8K BY 8 'ITL PROM FAMILIES IN RCC & SCC ......... Release 1 . . . . Page 3.3.2—3

3.3.2.8 — .5K TO 2K BY 8 'ITL RPROM FAMILY lN SCC ................. Release 1 .. . . Page 3.3.2-4

3.3.2.9 —- 16K TO 64K BY 8 'I‘I'L PROM FAMILY IN DIP ................. Release 1 . . . . Page 3.3.2-4

3.3.2.10 —— 512 BY 8 ECL RPROM IN DIP & SCC ...................... Release 2 . . . . Page 3.3.2—4

FIGURE 3.3.2—1, 32 BY 8 TI'L & ECL PROM IN DIP ........................... Release 1 ....... Page 3.3.2—5

FIGURE 3.3.2—2, 32, 256, & 512 BY 8 'I'IL 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 'I'I'L PROM IN DIP .......................... Release 1 ....... Page 3.3.2—7

FIGURE 3.3.2—4, .25K TO 8K BY 8 TI'L PROM IN DIP ......................... Release 1 ....... Page 3.3.2—8

FIGURE 3.3.2—5, .5K TO 4K BY 8 TI'L LPROM IN DIP ......................... Release 1 ....... Page 3.3.2—9

FIGURE 3.3.2—6, .5K TO 4K BY 8 I'll RPROM IN DIP ......................... Release 1 ...... Page 3.3.2—1 0

FIGURE 3.3.2—7, .5K TO 8K BY 8 TI'L PROM IN SCC ......................... Release 1 ...... Page 3.3.2-11

FIGURE 3.3.2—8, .5K TO 8K BY 8 TI'L PROM IN RCC ......................... Release 1 ...... Page 3.3.2—12

FIGURE 3.3.2—9, .5K TO 2K BY 8 RPROM IN CC ............................. Release 1 ...... Page 3.3.2—1 3

FIGURE 3.3.2—10, 16K TO 64K BY 8 'I'IL PROM IN DIP ........................ Release 1 ...... Page 3.3.2—14

FIGURE 3.3.2—11, 512 BY 8 10K & 100K ECL RPROM IN DIP AND SCC ............ Release 2 ...... Page 3.3.2—15

Release 7
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Section Release # Page #

3.3.3 PROM, Word Wide ............................................. Release1 . . . . Page 3.3.3—1

3.3.3.1 - 32 AND 64 BY 16 PROM IN DIP AND SCC ................... 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 .................................... Release1 . . . . Page 3.3.4-1

3.3.4.1 — PROM DIP TO SO CONVERSION, 16, 18, 20, 24 DIP .......... ReIease1 .. .. Page 3.3.4—1

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

3.4 ErasableProgrammable Read Only Memory (EPROM) ............... Release1 ...... 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 ............................ ReIease1 . . . . Page 3.4.1——3

3.4.1.2 -— 4K AND 8K BY 8 EPROM IN DIP, ............................ Release1 . . . . Page 3.4.1-3

3.4.1.3 — 8K TO 64K BY 8 EPROM FAMILY IN DIP, ..................... ReIease1 .. . . Page 3.4.1-3

3.4.1.4 —— 2K TO 512K BY 8 EPROM FAMILY IN RCC ................... ReIease1 .... Page 3.4.1—3

3.4.1.5 - 32K TO 512K BY 8 EPROM FAMILY IN SOJ, .................. Release1 .. .. Page 3.4.1-3

3.4.1.6 —~ 128K TO 1M BY 8 EPROM FAMILY IN DIP, .................... Release1 . . . . Page 3.4.1—3

3.4.1.7— 64K TO 512K BY 9 EPROM FAMILY IN DIP, ................... ReIease1 .. . . Page 3.4.1—3

3.4.1.8 — 2 TO 64 X 16K BY 8 PAGE SELECT EPROM FAMILY IN DIP, . . . Release1 .... 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

FIGURE 3.4.1-3, 2K TO 512K BY 8 EPROM IN CC ........................... Release 1 ....... Page 3.4.1—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 1M BY 8 EPROM IN DIP ........................... Release 1 ....... Page 3.4.1—9

FIGURE 3.4.1—6, 64K TO 512K BY 9 EPROM IN DIP .......................... ReIease 1 ...... Page 3.4.1—1 0

FIGURE 3.4.1-7, 2 TO 64 X 16K BY 8 PAGE SELECT EPROM 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 ............................................ Release1 . . . . Page 3.4.2—1

3.4.2.1 — 32K TO 256K BY 16 EPROM IN DIP ......................... ReIease1 .... Page 3.4.2—3

3.4.2.2 — 32K TO 256K BY 16 EPROM IN 800 ......................... ReIease1 . . .. Page 3.4.2-3

3.4.2.3 ~16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP ...... Release1 . . .. Page 3.4.2—3

3.4.2.4 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN RCC ..... Release1 .... 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 1M BY 16 EPROM IN 800 ........................ 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 800 ......................... Release 1 ....... Page 3.4.2—6

FIGURE 3.4.2—3, 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP ......... ReIease 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 & 1M BY 16 EPROM IN CC ........................... Release 3 ...... Page 3.4.2—1 0

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 .................. ReIease 6 ...... Page 3.4.2—12

3.5 Electrically Erasable Programmable Read Only Memory (EEPROM) . . . Release1 ...... Page 3.5—1

3.5.1 EEPROM, Byte Wide ........................................... Release1 . . . . Page 3.5.1-1

3.5.1.1 -— .5K TO 2K BY 8 EEPROM FAMILY IN DIP ..................... ReIeaSe 1 .... Page 3.5.1—2

3.5.1.2 — 2K & 4K BY 8 EEPROM IN RCC ............................. ReIease1 .. . . Page 3.5.1-2

3513— 1K TO 32K BY 8 EEPROM FAMILY IN DIP .................... Release1 ... Page 3.5.1-2

3.5.1.4 ~ .5K TO 32K BY 8 EEPROM FAMILY IN RCC .................. ReIease1 .... Page 3.5.1—2

3.5.1.5 — 32K TO 256K BY 8 EEPROM FAMILY IN SOJ, ................. ReIease1 . . . . Page 3.5.1—2

3.5.1.6 — 32K TO 512K BY 8 EEPROM FAMILY IN DIP, ................. Release1 .... Page 3.5.1-2
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3.5.1.7 — 32K TO 256K BY 8 EEPFIOM FAMILY IN RCC, ................ Release 1 . . . .

3.5.1.8 — 32K TO 256K BY 9 EEPFIOM FAMILY IN DIP, ................. Release 1 . . ..

3.5.1.9 — 128K TO 1M BY 8 EEPROM FAMILY IN SCC, ................. Release1 ....

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 ......... ReIease2 . . . .
3.5.1.12— OPTIONAL COMMAND SET FOR DUAL—SUPPLY EEPROM . . Release 3 . . . .

3.5.1.13 — 512K BY 8 DUAL—SUPPLY EEPROM IN RCC ................ Release 5 . . . .

3.5.1.14— 128K to 512K BY 8 SINGLE—SUPPLY EEPFIOM FAMILY

IN DIP, RCC, & TSOP1 ................................... Release 5 . . . .

3.5.1.15 -— 256K, 512K, &1M BY 8 DUAL—SUPPLY EEPROM IN TSOP1 .. . Release 6 . . . .

3.5.1.16 —‘ 1M TO 8M BY 8 SINGLE—SUPPLY EEPROM FAMILY IN TSOP1 .......... Release 5 . . . .

3.5.1.17 —- 8K BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP2 ............ Release 6 . . . .

3.5.1.18 — 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP2 ........... Release 7 . . . .

FIGURE 3.5.1—1, .5K TO 2K BY 8 EEPROM IN DIP ........................... Release 1

FIGURE 3.5.1—2, 2K & 4K BY 8 EEPROM IN RCC ............................ Release 1

FIGURE 3.5.1~3, 1 K TO 32K BY 8 EEPROM FAMILY IN DIP ..................... Release 1

FIGURE 3.5.1—4, .5K TO 32K BY 8 EEPROM FAMILY IN RCC .................... Release 1

FIGURE 3.5.1-5, 32K TO 256K BY 8 EEPROM FAMILY IN SOJ ................... Release 1

FIGURE 3.5.1—6, 32K TO 512K BY 8 EEPROM FAMILY IN DIP ................... Release 1

FIGURE 3.5.1-7, 32K TO 256K BY 8 EEPROM FAMILY IN RCC .................. Release 1

FIGURE 3.5.1—8, 32K TO 256K BY 9 EEPROM FAMILY IN DIP ................... Release 1

FIGURE 3.5.1—9, 128K TO 1M BY 8 EEPROM FAMILY IN SCC ................... Release 1

FIGURE 3.5.1—10,32K TO 256K BY 8 EEPROM FAMILY IN TSOP1 ............... Release 2

ADDENDUM 1, 32K X 8 BIT EEPROM EXTENDED FEATURE STANDARD .......... Release 2

FIGURE 3.5.1—1 1, DUAL SUPPLY EEPROM COMMAND SET .................... Release 3

FIGURE 3.5.1—12, 512K BY 8 DUAL—SUPPLY EEPROM IN RCC ................. Release 5

FIGURE 3.5.1—13, 128K to 512K SINGLE—SUPPLY EEPROM FAMILY IN DIP ........ Release 5

FIGURE 3.5.1—14, 128K to 512K SINGLE—SUPPLY EEPROM FAMILY IN RCC ........ Release 5

FIGURE 3.5.1—15, 128K to 512K SINGLE—SUPPLY EEPROM FAMILY IN TSOP1 ...... Release 5

FIGURE 3.5.1-16, 1M BY 8 DUAL—SUPPLY EEPROM IN TSOP1 ................. Release 5
FIGURE 3.5.1—17. 1M TO 8M SINGLE—SUPPLY EEPROM FAMILY IN TSOP1 ........ Release 5

FIGURE 3.5.1—18,256K & 512K BY 8 DUAL—SUPPLY EEPROM IN TSOP1 .......... Release 6
FIGURE 3.5.1—19 A=C 8K BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP2 . . Release 6 . .

FIGURE 3.5.1-20. 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP1 ..... Release 7

3.5.2 EEPROM, Word Wide ........................................... Release 1 . . . .
3.5.2.1 —— 4K TO 32K BY 16 EEPROM IN DIP .......................... Release1 ... .

3.5.2.2 - 4K TO 256K BY 16 EEPROM IN SCC ........................ Release 1 .. . .

3.5.2.3 — 256K TO 128M BY 16 EEPROM IN DIP AND SOG ............. Release 6 .. . .

3.5.2.4 -— 1M TO 4M BY 16 DS EEPROM IN SSOP ......... 4 ............ Release 6 .. . .

3.5.2.5 —~ 1M TO 4M DENSITY, BY 8 OR 16 FEEPROM IN PSOP ........ Release 7 . . . .

3.5.2.6 — 1M TO 32M DENSITY, BY 8 OR 16 FEEPROM IN TSOP1 ...... ReIease7 ....

FIGURE 3.5.2—1, 4K TO 32K BY 16 EEPROM FAMILY IN DIP .................... Release 1

FIGURE 3.5.2—2, 4K TO 256K BY 16 EEPROM FAMILY IN SCC .................. Release 1

FIGURE 3.5.2—3, 4M TO 128M BY 16 EEPROM FAMILY IN DIP AND SOG .......... Release 2

FIGURE 3.5.2—4, 256K TO 2M BY 16 EEPROM FAMILY IN DIP AND SOG ........... Release 6

FIGURE 3.5.2—5, 1M TO 4M BY 16 DS EEPROM IN SSOP ............... Release 6

FIGURE 3.5.2—6, 1M TO 4M DENSITY BY 8 OFI16 FEEPFIOM IN PSOP . . . Release 7

FIGURE 3.5.2—7, 1M TO 32M DEBSITY BY 8 OFI‘I 6 FEEPROM IN PSOP . . Release 7

3.5.3 EEPROM EXTENDED FEATURES ............................... Release 1 . . . .

3.5.3.1 —~ EXTENDED FEATUFIE SET FOFI 256Kb EEPROM ............ Release1 . . . .

3.5.3.2 — DUAL SUPPLY EEPROM COMMAND SET .................. Release 7 . . .

_iv_
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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 .......................... ReIease7 ... Page 3.5.3—15

3.6 Non volatile Random Access Memory (NVRAM) ..................... Release1 ...... 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 .............................. ReIease1 ...... Page 3.6-3

3.6.2 NVRAM, BYTE WIDE .................. - ......................... Release1 ...... Page 3.6—3

3.6.2.1 — .5K, 1K BY 8 NVRAM IN DIP ................................ Release1 ...... Page 3.6—3

3.6.2.2 — .5K & 1K BY 8 NVRAM IN RCC .............................. Release1 ...... Page 3.6—3

3.6.2.3 -— .5K TO 16K BY 8 NVRAM FAMILY IN DIP ..................... Release 1 ...... Page 3.6-3

3.6.2.4 - .5K TO 16K BY 8 NVRAM FAMILY IN RCC .................... Release1 ...... Page 3.6—3

3.6.2.5 — 32K TO 256K BY 8 NVRAM FAMILY IN SOJ, .................. Release1 ...... 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, ................... ReIease1 ...... Page 3.6-3

FIGURE 3.6—1, .25K & 1K BY 4 NVRAM IN DIP .............................. Release 1 ........ Page 3.6—5

FIGURE 3.6—2, .5K & 1K BY 8 NVRAM IN DIP ............................... Release 1 ........ Page 3.6—6

FIGURE 3.6—3, .5K & 1K 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—1O

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) ............................ Release1 ...... 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 Tl'L SRAM ............................................ Release1 . . . . Page 3.7.1-1

3.7.1.1 — .25K & 1K BY 1 TI'L SRAM lN DIP ........................... Release1 . . . . Page 3.7.1—3

3.7.1.2 — .25K & 1K BY 1 TI'L SRAM IN SCC .......................... Release1 . . .. Page 3.7.1—3

3.7.1.3 - 4K TO 2M BY 1 TI'L SRAM FAMILY IN DIP .................... Release1 . . .. Page 3.7.1—3

3.7.1.4 ~16K BY 1 TTL SRAM IN RCC ................................ Release1 . . . . Page 3.7.1-3

3.7.1.5 — 64K BY 1 "ITL SRAM IN RCC ................................ Release1 . . . . Page 3.7.1-3

3.7.1.6 -— 16K TO 2M BY 1 'I'I'L SRAM IN SOJ ......................... Release 5 . . . . Page 3.7.1—3
3.7.1.7 —- 256K TO 16M BY 1 TI'L SRAM AND 4M BY 1 SSRAM

IN DIP, SOJ, AND TSOP~2 ................................ Release 4 . . . . Page 3.7.1—3

3.7.1.8 — 256K BY 1 TI‘L SRAM IN RCC .............................. Release1 . . . . Page 3.7.1—3

3.7.1.9 — 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

IN DIP, SOJ, AND TSOP—2 ................................ Release 4 . . .. Page 3.7.1—3

FIGURE 3.7.1-1, 0.25K & 1K BY 1 TIL SRAM IN DIP .......................... Release 1 ....... Page 3.7.1—5

FIGURE 3.7.1—2, 0.25K & 1K BY 1 TI'L SRAM IN 800 ......................... Release 1 ....... Page 3.7.1—6

FIGURE 3.7.1—3, 4K TO 2M BY 1 TI'L SRAM FAMILY IN DIP .................... Release 1 ....... Page 3.7.1—7

FIGURE 3.7.1—4, 16K BY 1 'ITL SRAM IN RCC .............................. Release 1 ....... Page 3.7.1—8

FIGURE 3.7.1—5, 64K BY 1 'I'I'L SRAM IN RCC .............................. Release 1 ....... Page 3.7.1—9

FIGURE 3.7. 1—6, 16K TO 2M BY 1 TI'L SRAM IN SOJ AND TSOP~2 ............... Release 5 ...... Page 3.7.1—10

FIGURE 3.71-7, 256K TO16M BY 1 TI'L SRAM AND SSRAM FAMILY
IN DIP, TSOP2, AND SOJ ....................................... Release 4 ...... Page 3.7.1—11

FIGURE 3.7.1—8, 256K BY 1 TI'L SRAM IN RCC ............................. Release 1 ...... Page 3.7.1-12

FIGURE 3.7.1—9, 4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SOJ . . . . Release 4 ...... Page 3.7.1~13

3.7.2 Bit Wide ECL SRAM ............................................ Release1 . . . . Page 3.7.2-1

3.7.2.1 — 1K TO 256K BY 1 ECL SRAM FAMILY IN DIP ................. ReIease1 . . .. Page 3.7.2—3
3.7.2.2 — 256K TO 16M BY 1 ECL 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 ECL SRAM IN FLATPACK ................ Release 2 . . . . Page 3.7.2—3
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3.7.2.4 — 256K TO 16M BY 1 ECL SSRAM FAMILY

IN DIP, SOJ, AND TSOP—2 ................................ Release4 . . . Page 3.7.2—3

FIGURE 3.7.2—1, 1K TO 256K BY 1 ECL SRAM FAMILY IN DIP ................... Release 1 ....... Page 3.7.2—5
FIGURE 3.7.2—2, 256K TO 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 SRAM ......................................... Release1 . . . . Page 3.7.3—1

3.7.3.1 ~ 16 BY 4, INVERTING AND NON INVERTING 'I'I'L SRAM

IN DIP & SCC ............................................ Release1 . . . . Page 3.7.3—3

3.7.3.2 — .25K BY 4 'I'I'L SRAM IN DIP & RCC ......................... Release1 . . . . Page 3.7.3—3

3.7.3.3 —— 256 BY 4 TTL SRAM WITH G IN SCC ........................ Release 1 . . . . Page 3.7.3—3

3.7.3.4 — 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY IN DIP ....... Release 1 . . . . Page 3.7.3—3

3.7.3.5 ~ 4K BY 4 TIL SRAM IN RCC ................................. Release 1 . . . . Page 3.7.3—3

3.7.3.6 - 4K TO 1M BY 4 TTL SRAM WITH G FAMILY IN DIP ............ Release 1 .. . . Page 3.7.3—3
3.7.3.7 - 16K TO 256K BY 4 'I'I'L SRAM WITH AND WITHOUT G FAMILY

IN RCC ................................................. Release 1 . . . . Page 3.7.3—3

3.7.3.8 — 16K & 64K BY 4 TTL SRAM IN RCC .......................... Release 1 .. . . Page 3.7.3—3
3.7.3.9 — 4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

IN SOJ AND TSOP~2 ..................................... Release 5 . . . . Page 3.7.3—4

3.7.3.10 —— 64K TO 4M BY 4 'I'I'L SRAM IN DIP, SOJ, AND TSOP—2 ...... Release 4 . . . . Page 3.7.3—4
3.7.3.11 —- 64K TO 4M BY 4 'I'I'L SRAM WITH SEPARATE DATA I/O

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 SRAM, CONFIGURABLE TO X1 OR X4

IN DIP AND SOJ ......................................... Release1 .. . . Page 3.7.3—4

FIGURE 3.7.3—1, 16 BY 4 INVERTING AND NON~INVERTING ITL SRAM IN DIP . . . . . Release 1 ....... Page 3.7.3-5

FIGURE 3.7.3—2, 16 BY 4 INVERTING AND NON—INVERTING ITL SRAM IN SCC . . . . 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 TI'L SRAM IN RCC .............................. Release 1 ....... Page 3.7.3—8

FIGURE 3.7.3—5, 256 BY 4 ‘ITL SRAM IN 800 ............................... Release 1 ....... Page 3.7.3-9

FIGURE 3.7.3-6, 4K TO 64K BY 4 TTL SRAM FAMILY WITHOUT G IN DIP .......... Release 1 ...... Page 3.7.3-1O

FIGURE 3.7.3—7, 4K BY 4 'ITL SRAM IN RCC ............................... Release 1 ...... Page 3.7.3—1 1

FIGURE 3.7.3—8, 4K TO 256K BY 4 'ITL SRAM FAMILY WITH G IN DIP ............. Release 1 ...... Page 3.7.3-12

FIGURE 3.7.3—9, 16K TO 256K BY 4 ITL SRAM FAMILY IN RCC ................. Release 1 ...... Page 3.7.3—1 3

FIGURE 3.7.3—10, 16K & 64K BY 4 TI'L SRAM IN RCC ........................ Release 1 ...... Page 3.7.3-14

FIGURE 3.7.3—1 1, 4K TO 1M BY 4 TI'L SRAM WITH AND W/O G IN SOJ AND TSOP—2 . Release 1 ...... Page 3.7.3-15

FIGURE 3.7.3—12, 64K TO 4M BY 4 TIL SRAM FAMILY IN DIP, TSOP2, AND SOJ ..... Release 4 ...... Page 3.7.3-16

FIGURE 3.7.3—13, 64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATE DATA I/O
IN DIP, TSOP2, AND SOJ ....................................... Release 4 ...... Page 3.7.3-17

FIGURE 3.7.3—14, 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY
IN DIP,SOJ,AND TSOP—2 ....................................... Release 4 ...... Page 3.7.3-18

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 SRAM ........................................ Release1 . . . . Page 3.7.4—1

3.7.4.1 — .25K AND 1K BY 4, 100K ECL SRAM IN DIP AND SFP ......... Release1 .... Page 3.7.4—-3

3.7.4.2 — 1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP .............. Release 1 . . . . Page 3.7.4—3

3.7.4.3 -— .25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP ..... Release 1 . . . . Page 3.7.4—3

3.7.4.4 — 16K BY 4,10K & 100K ECL SSRAM IN DIP .................... Release 1 . . . . Page 3.7.4—3

3.7.4.5 — 64K TO 4M BY 4 ECL SRAM IN DIP, SOJ, AND TSOP~2 ....... Release 4 . . . . Page 37.4.3
3.7.4.6 — 64K TO 4M BY 4 ECL SRAM WITH SEPARATE DATA I/O

IN DIP, SOJ, AND TSOP—2 ................................ Release 4 . . . . Page 3.7.4—3

Release 7

__.vi._
IPR2018-OOO47

ASUS Computer EX1006 Page 11



IPR2018-00047 
ASUS Computer EX1006 Page 12

JEDEC Standard No. 21-0

 

Release 7

—vii—-

Section Release # Page #

, 3.7.4.7 — 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM)
IN DIP, SOJ, AND TSOP—2 ................................ Release4 . . . . Page 3.7.4—4

3.7.4.8 — 64K BY 4 ECL SRAM 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 SRAM 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, AND TSOP—2 ................................ Release 4 . . . . 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 ................................ Release4 . . . . Page 3.7.4—4
FIGURE 3.7.4-1, 256 BY 4, 100K ECL SRAM IN DIP,

1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP ...................... Release 1 ....... Page 3.7.4-5
FIGURE 314-2, 256 & 1K BY 4, 100K ECL SRAM IN SFP ...................... Release 1 ....... Page 3.7.4—6
FIGURE 3.7.4—4, 0.25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP ........ Release 1 ....... Page 3.7.4—7
FIGURE 3.7.4-5, 16K BY 4, 10K & 100K ECL SSRAM IN DIP .................... Release 1 ....... Page 3.7.4—8
FIGURE 3.7.4—6, 64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP—2 . . . . Release 4 ....... Page 3.7.4—9
FIGURE 3.7.4-7, 64K TO 4M BY 4 ECL SRAM WITH SEPARATE I/O FAMILY

lN DIP, SOJ, AND TSOP—2 ...................................... Release 4 ...... Page 3.7.4-10
FIGURE 3.7.4—8, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP—2 . . . Release 4 ...... Page 3.7.4—11
FIGURE 3.7.4-9, 64K BY 4 ECL SRAM IN FP ............................... Release 2 ...... Page 3.7.4—12
FIGURE 3.7.4-10, 256K BY 4 or 512K BY 2 CONFIGURABLE ECL SRAM

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

IN DIP, SOJ, AND TSOP—2 ................................... . . . Release 4 ...... Page 3.7.4-14
FIGURE 3.7.4-12, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP—2 . . Release 4 ...... Page 3.7.4-15
FIGURE 3.7.4-13, 64K TO 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 TI'L SRAM .......................................... Release1 . . . . Page 3.7.5-1
3.7.5.1 ~ 64 BY 9 TTL SRAM IN 800 ................................. Release 1 . . . . Page 3.7.5—3
3.7.5.2 —‘,,1K & 2K BY 8 TTL SRAM IN DIP ............................. Release 1 . . . . Page 3.7.5—3
3.7.5.3 —— 2K & 4K BY 8 TTL SRAM IN RCC ............................ Release 1 . . . . Page 3.7.5—3
3.7.5.4 - 2K TO 32K BY 8 'I'I'L SRAM FAMILY IN DIP & SOJ, ............ Release 1 . . . . Page 3.7.5—3
3.7.5.5 -— .5K TO 32K BY 8 'I'I'L SRAM FAMILY IN RCC ................. Release 1 . . . . Page 3.7.5—3
3.7.5.6 — 32K TO 512K BY 8 'I'I'L SRAM FAMILY IN SOJ or TSOP—2, ..... Release 4 . . . . Page 3.7.5—3
3.7.5.7 — 64K TO 512K BY 8 'I'I'L SRAM FAMILY IN DIP, ................ Release 1 . . . . Page 3.7.5—3
3.7.5.8 - 32K TO 256K BY 9 'I'I'L SRAM FAMILY IN DIP, ................ Release 1 . . . . Page 3.7.5—3
3.7.5.9 - 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SRAM

IN DIP, SOJ, AND TSOP—2 ................................ Release 4 . . . . Page 3.7.5—3
, 3.7.5.10 —- 32K and 128K BY 8 'I'I'L SSRAM IN DIP AND SOJ ........... Release 1 . . . . Page 3.7.5—3
, 3.7.5.11 — 2K TO 32K BY 9 DPSRAM FAMILY IN 68 SCC .............. Release 1 . . . . Page 3754
3.7.5.12 - 32K BY 9 CACHE SRAM IN 44 SCC ........................ Release 2 . . . . Page 3.7.5—4
3.7.5.13 —-128K BY 8 SRAM IN TSOP1 ............................... Release 2 . . . . Page 3754
3.7.5.14 —-128K BY 8 & 9 SSRAM IN SOJ ............................. Release 2 . . . . Page 3.7.5~4
3.7.5.15 — 1K AND 2K BY 8 DPSRAM FAMILY IN 48 DIP ................ Release 2 . . . . Page 3754
3.7.5.16 —128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO—N ........... Release 3 . . . . Page 3.7.5—4
3.7.5.17 —128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM

IN 33 DIP AND SOJ ...................................... ReIease3 . . . . Page 3754
3.7.5.18 — 128K TO 2M BY 8/9 BURST SRAM IN BGA .................. Release 5 . . . . Page 3754
3.7.5.19 -— 128K TO 2M BY 8/9 SSRAM IN BGA ........................ Release 5 . . . . Page 3754
3.7.5.20 —- 32K BY 8 SRAM IN TSOP1 ................................ Release 7 . . . . Page 3754

FIGURE 3.7.5—1, 64 BY 9 SRAM IN SCC ................................... Release 1 ....... Page 3.7.5—5
FIGURE 3.7.5—2, 1K & 2K BY 8 TTL SRAM IN DIP ............................ Release 1 ....... Page 3.7.5—6
FIGURE 3.7.5—3, 2K & 4K BY 8 TTL SRAM IN RCC ........................... Release 1 ....... Page 3.7.5—7
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FIGURE 3.7.5—4, 2K TO 32K BY 8 TIL SRAM FAMILY IN DIP & SOJ ............... Release 1 ....... Page 3.7.5—8

FIGURE 3.7.5—5, 0.5K TO 32K BY 8 TIL SRAM FAMILY IN RCC .................. Release 1 ....... Page 3.7.5—9

FIGURE 3.7.5—6, 32K TO 512K BY 8 TIL SRAM FAMILY IN SOJ .................. Release 4 ...... Page 3.7.5-10

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

FIGURE 3.7.5—8, 32K TO 256K BY 9 TIL SRAM FAMILY IN DIP .................. Release 1 ...... Page 3.7.5—1 2

FIGURE 3.7.5—9, 32K TO 2M BY 8 AND 9 'ITL SRAM FAMILY IN DIP, TSOP2, AND SOJ . . Release 4 ...... Page 375-1 3

FIGURE 3.7.5-1 0, 32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, AND SOJ ....... Release 4 ...... Page 3.7.5—14

FIGURE 3.7.5-11, 2K TO 32K BY 9 DPSRAM FAMILY IN SCC ................... Release 1 ...... Page 3.7.5—15

FIGURE 3.7.5—12, 32K BY 9 'ITL CACHE SRAM IN SCC ....................... Release 2 ...... Page 3.7.5—1 6

FIGURE 3.7.5—13, 128K BY 8 'ITL SRAM IN TSOP1 ........................... Release 2 ...... Page 3.7.5—17

FIGURE 3.7.5-14, 128K BY 8 & 9 TTL SSRAM IN SOJ ......................... Release 2 ...... Page 3.7.5-18
FIGURE 3.7.5—15A, 1K AND 2K BY 9 DPSRAM IN DIP ......................... Release 2 ...... Page 3.7.5—19
FIGURE 3.7.5—15B, 1K AND 2K BY 9 DPSRAM TRUTH TABLE .................. Release 2 ...... Page 3.7.5—20

FIGURE 3.7.5—16, 128K TO 512K BY 8 SRAM IN CDSO—N ...................... Release 3 ...... Page 3.7.5—21

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

FIGURE 3.7.5—1 8 - 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 SRAM .......................................... Release1 . . . . 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 SRAM .......................................... Release1 . . . . Page 3.7.7—1 ,,,,,,,,,, _

3.7.7.1 — 4K TO 64K BY 16 'I‘I'L SRAM IN DIP ......................... Release 1 . . . . Page 3.7.7—3

3.7.7.2 — 4K TO 256K BY 16 TI'L SRAM IN SCC ....................... Release 1 . . . . Page 3.7.7-3 """""

3.7.7.3 — 16K TO 256K BY 16 ADDRESS/DATA MX 'I'I‘L SRAM IN DIP . . . . Release1 . . . . Page 3.7.7—3

3.7.7.4 -— 16K TO 256K BY 16 ADDRESS/DATA MX 'I'I‘L SRAM IN RCC . . . Release1 . . . . Page 3.7.7—3

3.7.7.5 —- 16K AND 64K BY 18 SRAM IN SCC .......................... Release1 .. .. Page 3.7.7—3

3.7.7.6 — 64K BY 16 & 18 SRAM IN 44 SOJ ............................ Release 3 .... Page 3.7.7-3

3.7.7.7 — 32K AND 64K BY 16 & 18 SRAM AND SSRAM
IN 52 SCC 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 1M BY 16/18 BURST SRAM IN BGA ................. Release 5 . . . . Page 3.7.7—4

3.7.7—10 — 64K TO 1M BY 16/18 SSRAM IN BGA ...................... Release 5 . . . . Page 3.7.7—4

3.7.7—~11 — 64K TO 256K BY 16/18 BURST SRAM IN QFP/TQFP ......... Release 6 .. . . 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 SCC .......................... 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

FIGURE 3.7.7—8, 64K TO 256K BY 18 SRAM AND SSRAM IN TQFP ...... Release 5 ...... Page 3.7.7—13
FIGURE 3.7.7—9 - 64K TO 1M BY 16/18 BURST SRAM BGA PADOUT ..... Release 5 ...... Page 3.7.7—1 4

FIGURE 3.7.7—1 0 — 64K TO 1M BY 16/18 SSRAM BGA PADOUT ......... Release 5 ...... Page 3.7.7—1 5

FIGURE 3.7.7—11 ~ 64K TO 1M BY 16/18 SSRAM BGA
BOUNDRY SCAN ORDER ................................. Release 507 ..... Page 3.7.7-16
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FIGURE 3.7.7—12 - 64K TO 256K BY 16/18 BURST SRAM IN TQFP ...... Release 6 ...... Page 3.7.7—17
FIGURE 3.7.7—1 0 -— 256K AND 1M BY 16/18 SRAM IN TSOP2 ............ Release 6 ...... Page 3.7.7—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 SRAM & SSRAM IN TQFP ............... Release 5 . . . . Page 3.7.8-3
3.7.8.3 - 32K TO 512K BY 32/36 BURST SRAM 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

FIGURE 3.7.8-1, 32K TO 128K BY 36 SSRAM WITH BURST IN TQFP ..... Release 6 ....... Page 3.7.8—5
FIGURE 3.7.8-2, 32K TO 128K BY 36 SRAM AND SSRAM IN TQFP ...... Release 5 ....... Page 3.7.8—6
FIGURE 3.7.7-3 -— 32K TO 512K BY 32/36 BURST SRAM 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 ....... Page 3.7.8—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) .................... Release1 ...... 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 ....................... Release1 ...... 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 ............................................ Release1 ...... 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 800 .......................... Release 1 ...... Page 3.8—3
FIGURE 3.8-1, 2K TO 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 SCC ..................... Release 1 ........ Page 3.8—8

3.9 Dynamic Random Access Memory (DRAM) ......................... Release1 ...... Page 3.9—1

3.9.1 Bit Wide DRAM ................................................ Release1 . . . . Page 3.9.1-1

3.9.1.1 —-16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES .......... Release1 .. .. Page 3.9.1—3

3.9.1.2 — 16K TO 256K BY 1 DRAM FAMILY IN DIP ..................... Release1 .. .. Page 3.9.1—3
3.9.1.3 ~16K TO 256K BY 1 DRAM IN RCC ........................... Release 1 . . . . Page 3.9.1-3

3.9.1.4 —— 64K & 256K BY 1 DRAM IN ZIP .............................. Release 1 . . . . Page 3.9.1—3
3.9.1.5 — 1M AND 4M BY 1 DRAM FAMILY IN DIP ...................... Release1 .... Page 3.9.1-3

3.9.1.6 - 1M TO 16M BY 1 DRAM FAMILY IN SOJ OR TSOP2 ........... Release 4 . . . . Page 3.9.1—3

3.9.1.7 - 1M TO 16M BY 1 DRAM FAMILY IN ZIP ...................... Release4 . . . . Page 3.9.1—3
3.9.1.8 — 1M TO 16M BY1 NON—MUX DRAM FAMILY IN SOJ ........... Release1 .. .. Page 3.9.1—3

, 3.9.1.9 — 1M BY 1 DRAM IN TSOP1 ................................. Release1 . . . . Page 3.9.1—4
3.9.1.10 — 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ .......... Release 1 . . .. Page 3.9.1—4

3.9.1.11 - 64M BY 1 DRAM IN SOJ OR TSOP2 ........................ Releases .. .. Page 3.9.1—4
3.9.1.12 — 2 X 16M BY 1 DRAM lN TSOP2 ............................ Release 4 .... Page 3.9.1—4

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

' 16KTO 256K BY 1 DRAM FAMILY IN DIP ........................... Release 1 ....... Page 3.9.1-5

FIGURE 3.9.1-2, 16K TO 256K BY 1 DRAM IN RCC ........................... Release 1 ....... Page 3.9.1—6

FIGURE 3.9.1-—3, 64K & 256K BY 1 DRAM IN ZIP ............................. Release 1 ....... Page 3.9.1—7
FIGURE 3.9.1—4, 1M TO 64M BY 1 DRAM FAMILY IN DIP ....................... Release 1 ....... Page 3.9.1—8
FIGURE 3.9.1~5, 1M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP—2 ............ Release 4 ....... Page 3.9.1~9
FIGURE 3.9.1—6, 1M TO 16M BY 1 DRAM FAMILY IN ZIP ....................... Release 4 ...... Page 3.9.1—10
FIGURE 3.9.1—7, 1 M TO 16M BY 1 NON—MUX DRAM FAMILY IN SOJ ............. Release 2 ...... Page 3.9.1—11
FIGURE 3.9.1—8, 1M BY 1 DRAM iN TSOP1 ................................ Release 2 ...... Page 3.9.1—12
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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

FIGURE 3.9.1-11, 2 X 16M BY 1 DRAM IN TSOP2 ............................ Release 4 ...... Page 3.9.1—15

FIGURE 3.9.1—12, 64M BY 1 DRAM IN SOJ & TSOP2 ........................ Release 5r7 ..... Page 391—163

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 ..................................... Release1 . . . . 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 & 1M 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 & 1M 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 -— 1M, 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 C703 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 & 1M 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 & 1M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 ............. Release 6 ...... Page 3.9.2-1 0

FIGURE 3.9.2—7, 256K BY 4 DRAM IN TSOP1 ............................... Release 2 ...... Page 3.9.2-11

FIGURE 3.9.2—8, 4M BY 4/16M BY 1 CONFIGURABLE DRAM IN SOJ .............. Release 2 ...... Page 3.9.2—12

FIGURE 3.9.2—9, 256K TO 4M BY 4 NON—MUX DRAM IN SOJ ................... Release 2 ...... Page 3.9.2—13

FIGURE 3.9.2~1 0, 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, 1M, 2M, 4M BY 2 DRAM WITH 2 CE IN SOJ AND TSOP2 ........ Release 4r7 ..... Page 392—163

FIGURE 3.9:2—13, 16M BY 4 DRAM IN SOJ & TSOP2 ........................ Release 5r7 ..... Page 3.9.2-1 7

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 8 BY 9 DRAM IN SOJ, TSOP2, & ZIP .............. Release 2 .. . . Page 3.9.3—3

3.9.3.4 —- 512K BY 8 8 BY 9 NON-MUX DRAM IN SOJ .................. Release 2 .. . . Page 3.9.3—3

3.9.3.5 — 2M BY 8 8 9 DRAM IN SOJ & TSOP2 ........................ Release 5 .. . . Page 3.9.3—3

3.9.3.6 — 8M BY 8 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 & 9‘DRAM IN SOJ .............................. Release 2 ....... Page 3.9.3—7

FIGURE 3.9.8—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 393—1 0

FIGURE 3.9.3—7, 8M BY 8 & 9 DRAM IN SOJ & TSOP2 ....................... Release 4 a ..... Page 3.9.3—11

FIGURE 3.9.3—8, 8M 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 .............................................. Release1 . . . . Page 3.9.4—1

3.9.4.1 —— 64K BY 16 DRAM WITH 2 W IN SOJ & TSOP2 ................ ReIease1 .. . . Page 3.9.4—3
3.9.4.2 — 256K & 1M BY 16 & 18 DRAM WITH 2 CE IN SOJ & TSOP2 .... Release 5 .... 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 CAS 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 CAS IN TSOP2 ......... Release 6 . . . . Page 3.9.44
3.9.4.8 -— 512K AND 2M BY 32 & 36 DRAM WITH 4 OAS IN TSOP2 ...... Release 6 . . . . Page 3.9.4—4
3.9.4.9 — 8M BY 32 DRAM IN TSOP2 PIN ROTATION ................... Release 6 .. . . Page 3.9.44
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, 1M BY 16 & 18 DRAM WITH 2 CE IN SOJ ..................... Release 5 ....... Page 3.9.4—8
FIGURE 3.9.4—5, 1M 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 W IN TSOP—2 ...................... Release 3 ...... Page 394—1 0
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—7B, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION

TRUTH TABLE ............................................... Release 4 ...... Page 394—1 2
FIGURE 3.9.4—8, 2M BY 16, 4M BY 16 & 18 DRAM IN TSOP—2 .................. Release 6r7 ..... Page 3.9.4—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
FIGURE 3.9.4—12, 16M BY 16 DRAM IN TSOP2 PIN ROTATION .................. Release 6 ...... Page 3.9.4—17
FIGURE 3.9.4—13, 128K AND 256K BY 32 DRAM WITH 4 CR IN SSOP ............ Release 6 ...... Page 3.9.4—1 8
FIGURE 3.9.4—14, 512K AND 2M BY 32 & 36 DRAM IN SOJ AND TSOP2 ........... Release 6 ...... Page 3.9.4—19
FIGURE 3.9.4—15, 8M 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 ....................................... Release1 . . . . Page 3.9.5—1
3.9.5.1 — OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . ReIease1 .. .. Page 3.9.5—3
3.9.5.2 —— 1M DRAM BUILT IN TEST FUNCTION ....................... ReIease1 .... Page 3.9.5—3
3.9.5.3 — ON—CHIP REFRESH CONTROL FOR X8 DRAM .............. ReIease1 .. .. Page 3.9.5—3
3.9.5.4 — G BEFORE E REFRESH .................................... ReIease1 .... 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 .................... Release1 .. . . 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 .............. ReIease 3 ...... Page 3.9.5—11
NON—ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release 3 ...... Page 3.9.5—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) ............................... Release1 ..... Page 3.10—1
Release 7
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3.10.1 Nibble Wide MPDRAM ......................................... Release1 .. . Page 3.10.1—1

3.10.1.1 — 64K BY 4 MPDRAM IN DIP, SOJ, & ZIP ...................... ReIease1 ... Page 3.10.1—1

3.10.1.2 —- 256K BY 4 MPDRAM IN DIP, SOJ, TSOP2, & ZIP ............. Release 3 ... Page 3.10.1—1

3.10.1.3 — 256K BY 4 TPDRAM IN SOJ ............................... Release 2 .. . Page 3.10.1—1

FIGURE 3.10.1-1, 64K BY 4 MPDRAM IN DIP & SOJ .......................... Release 1 ...... Page 3.1 0.1—2

FIGURE 3.10.1~2, 64K BY 4 MPDRAM IN ZIP ............................... Release 1 ...... Page 3.10.1-3

FIGURE 3.10.1—3, 256K BY 4 MPDRAM IN DIP, SOJ, & TSOP2 .................. Release 3 ...... Page 3.10.1-4

FIGURE 3.10.1-4, 256K BY 4 MPDRAM IN ZIP .............................. Release 1 ...... Page 3.10.1—5

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

3.10.2 Byte Wide MPDRAM .......................................... Release1 . . . Page 3.1 0.2—1
3.10.2.1 — 128K AND 256K BY 8 MPDRAM IN DIP, SOJ, & TSOP2 ....... Release 3 .. . Page 3.10.2—-1

FIGURE 3.10.2—1, 128K AND 256K BY 8 MPDRAM IN DIP & SOJ ................. Release 2 . . . . Page 3.10.2—2

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

3.10.3 Word Wide MPDRAM .......................................... Release1 . . . 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 QFPfIQFP ............................... Release 6 . . . Page 3.10.3—1

3.10.3.5 - 256K BY 32 GRAM IN TSOP~2 .................................. ReIease 6 . . Page 3.10.3—1

3.1 0.3.6 ~256K BY 32 SMPDRAM IN TSOP—2 .............................. Release 6 . . . Page 3.10.3—2

3.10.3.7 -— 256K BY 32 SMPDRAM IN TSOP—2 .............................. Release 7 . . . Page 3.10.3—2

FIGURE 3.10.3—1, 128K & 256K BY 16 MPDRAM IN SOG with 2 W & 2 CE .......... Release 3 ...... Page 3.10.3—3

FIGURE 3.10.3—2, 128K & 256K BY 16 MPDRAM IN TSOP—2 with 2 W & 2 CE ....... Release 5 ...... Page 3.10.3—4

FIGURE 3.10.3—3, 256K BY 16 SGRAM IN TSOP—2 .......................... Release 6 ...... Page 3.10.3—5

FIGURE 3.10.3—«4, 256K BY 32 SGRAM IN QFPfIQFP ........................ 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 QFP/TQFP ................. Release 6 ...... Page 3.10.3—8

FIGURE 3.10.3—7, 256K BY 32 SYNCH. MPDRAM IN QFP/TQFP ................. Release 7 ...... Page 3.10.3—9

3.10.4 MPDRAM Optional Features ................................... Release1 . . . Page 3.10.4—1
3.10.4.1 —-256K X 4 MPDRAM MINIMUM FEATURE SEI' TRUTH TABLE . . Release1 .. . Page 3.10.4—3

3.10.4.2 —— 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 . . . Page 3.10.4—3

3.10.4.3 — MPDRAM BIT WRITE OPTIONAL FEATURE ................. Release 1 . . . Page 3.10.4—3

3.10.4.4 —128K X 8 MPDRAM MINIMUM FEATURE SEI' TRUTH TABLE . . . Release 1 . . . Page 3.10.4—3

3.10.4.5 — 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 . . . Page 3.10.4—3

3.10.4.6 -—128K X 16, 256K X 8, & 256K X 16 MPDRAM
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 . . ReIease 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 GRAM SPECIAL MODE SET PROCEDURE ........ Release 6 ... Page 3.10.4—4

3.10.4.13 —- SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE ..... Release 6 . . . Page 3.10.4—4

3.10.4.14 -— 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, 256K X 4 MPDRAM FEATURE SET TRUTH TABLE .............. Release 1 ...... Page 3.10.4—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, PlPELlNED FAST PAGE MODE .......................... Release 2 ..... Page 3104—1 0

FIGURE 3.10.4—38, PlPELlNED 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 & 5B, SAM LENGTH DEFINITION FOR 4M MPDRAM .. Release 5 . Page 3104—13, 14

FIGURE 3.10.4~6, SYNCH GRAM SPECIAL MODE SET PROCEDURE . . . Release 6 ..... Page 3.10.4—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 ....... Release 6r7 Page 3.10.4—17=>19

TABLE 3.10.4—5, 8Mb BURST MPDRAM 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 .............................................. Release 4 . . . Page 3.11.1-1

FIGURE 3.11.1—1 , ................................................... Release 4 ...... Page 3.11.1~5

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 — 64M BY 4 SDRAM IN TSOP2 PIN ROTATION ................ Release 7 . . . Page 3.11.2—1

FIGURE 3.11.2—1, 4M X 4 SDRAM IN TSOP2 ............................... Release 6r7 ..... Page 3.11.2—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 ........................... Release 6r7 . . Page 3.11.3—1

3.11.3.2 - 8M 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

FIGURE 3.11.3—2, 8M BY 8 SDRAM IN TSOP2 .............................. Release 6 ...... Page 3.11.3-4

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 — 256K BY 16 AND 1M BY 16/18 SDRAM IN TSOP—2 .................. Release 6r7 . . . Page 3.11.4—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 QFPfI'QFP ............................... 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 — 8M BY 32 SDRAM IN TSOP~2 PIN ROTATION ...................... Release 6 . . . . Page 3.11.4—1

3.11.4.7 -— 2M BY 32 & 36 SDRAM 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 lN 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/I’QFP ........................ Release 6r7 ..... Page 3.11.4—6

FIGURE 3.11.4—5, 2M BY 32 SDRAM IN TSOP—2 ............................ Release 6r7 ..... Page 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 ................. Release 4 . . . 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 ................ Release 4 . . . Page 3.11.5—3

3.11.5.4 —> 3.11.5.15 —— SDRAM OPERATIONAL CYCLES AND MODES . . Release 4 . .. Page 3.11.5—3
3.11.5.4 — POWER ON SEQUENCE (RECOMMENDED) ................ Release 4 . . . Page 3.11.5—3

3.11.5.5 —AUTO PRECHARGE ...................................... Release 6 . . . Page 3.11.5—3

3.11.5.6 —- 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 407 . . Page 3.11.5—3

3.11.5.10 —— DQM 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

TABLE 3.11.5—1, SDRAM FUNCTION TRUTH TABLE .......................... Release 5 . . . .. . Page 3.11.5—5

TABLE 3.11.5—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 A11 Banks ........................................ Release 407 . . Page 3.11.5 —9

3.11.5.7—Mode Register Write Timing .................................. Release 4 . . . Page 3.1 1.5~10

3.11.5.8-Auto Refresh ............................................... Release 4 . . . Page 3.11.5—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, (DOM Write Latency = 0) . . Release 4 . . . Page 3.11.5-—13

3.11.5.11—Precharge Timing for Reads ................................. Release 4 . . . Page 3.11.5—14

3.11.5.12—Column Address to Column Address Delay .................... Release 4 . . . Page 3.1 1.5-15

3.11.5.13~CKE Timing for Power Down ................................ Release 4 . . . Page 3.11.5 —16

3.11.5.14—Self—Refresh Entry and Exit ................................ Release 4 . . . Page 3.11.5—17

3.11.5.15-CKE Timing for Clock Suspend .............................. Release 4 . . . Page 3.11.5 —18

4. MULTl-CHIP MEMORY 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 SPD Appendix A ........................................... Release 7 . . Page 4.1.2.1—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 SlP/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 42—1

425— 23/25/26/28 PIN ZIP/SIMM 1 or 4 bit DRAM MODULE FAMILY ............... Release 1—7 ..... Page 42—2

4.26 — 60 PIN ZlP/SIMM 4 bit SRAM MODULE ......................... Release 1—7 ..... Page 4.2——2

4.2.7 — 70 PIN ZlP/SlMM 9 bit SRAM MODULE ......................... Release 1—7 ..... Page 4.22

FIGURE 42—1, 22, 24,& 30 PIN DRAM MODULES ........................... Release 4—7 ....... Page 4.2—3

FIGURE 42—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 1M BY 4, 60 PIN SRAM MODULE FAMILY ............ Release 1—7 ..... Page 4.2—6

FIGURE 4.2—5, 64K TO 1M BY 9, 70 PIN SRAM MODULE FAMILY ............... Release 1—7 ..... Page 4.24 \
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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 SRAM MODULE FAMILY ............ Release 1-7 ....... Page 4.3—3
FIGURE 43—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—3B, 60 PIN CARD FAMILY BLOCK DIAG RAMS .................... Release 27 ....... Page 4.3—6
FIGURE 4.3—4A, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY ............... Release 3—7 ....... Page 4.3—7
FIGURE 4.3—4B, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY

FUNCTION TRUTH TABLES .................................... Release 3—7 ....... Page 43—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, 16K TO 4M BY 32, 64 & 72 PIN SRAM MODULE FAMILY ......... Release 6—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 ECC MODULE FAMlLY ............. 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
FIGURE 4.4.2—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—1 4
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=>1 6

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 B, 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
FIGURE 4.4.3—1 D, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6—7 ...... Page 4.4.3—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 FIN, 40 bit DRAM CARD FAMILY ........................... Release 4—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 B, 256K TO 128M BY 40 DRAM CARD PD TRUTH TABLE ......... Release 4—7 ..... Page 4.4.3—1 0
FIGURE 4.4.3—2 C, 256K TO 64M BY 40 DRAM CARDUSING BY 4 DEVICES ....... Release 4—7 ..... Page 4.4.3—1 1
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, 1M 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 SO—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 ...... Page 4.4.4—1
FIGURE 4.4.4—B—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 PINOUT ................. Release 6—7 ...... Page 4.4.5—2
FIGURE 4.4.5—B, 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 ................... Release 5—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— B, C, 112 PIN 32 BIT MPDRAM DIMM

PD TRUTH TABLES AND BLOCK DIAGRAMS ....................... Release 6—7 . . . . Page 446—3, 4
4.4.7 — 80 PIN 32 bit EEPROM SIMM FAMILY ......................... Release 4—7 . . . Page 4.4.7—1

FIGURE 4.4.7—A, 128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES . . . . Release 4—7 ...... Page 4.4.7—3
Release 7
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Section Release # Page #

FIGURE 4.4.7-B, 128K TO 8M BY 32 EEPROM SIMM BLOCK DIAGRAM .......... Release 4—7 ...... Page 4474

4.4.8 ~ 100 PIN 32, 36, or 40 BIT DRAM, SDRAM, ROM DIMM FAMILY ... Release7 .... Page 4.4.8—1

FIGURE 4.4.8—B & C, 32, 36, or 40 bit 100 PIN MODULE PINOUT ................. Release 7 ..... Page 448—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 ................................... Release 7 ...... 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 PINOUI', TOP & BOTTOM HALVES ..... Release 4—7 . . . . Page 4.5.1—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, & 8O 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 PlN 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 SDRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES .................. Release 5—7 ..... Page 4.5.2—5

FIGURE 4.5.2—D, E, 8—BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . Release 5—7 ..... Page 4.5.2—6

FIGURE 4.5.2—F-M, 8—BYTE SDRAM DIMM BLOCK DIAGRAMS ................ Release 5—7 . . . Page 4.5.2—7,1 4

4.5.3 —- 168 PIN Unbutfered 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-D, 8—BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . . . Release 5—7 ..... Page 4.5.3—5

FIGURE 453— 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, or80 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 SDRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES .................. Release 5—7 ..... Page 4.5.4—4

FIGURE 4.5.4—E, 8—BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . . Release 5—7 ..... Page 4.5.4-6

FIGURE 4.5.4—I—Y, 8—BYTE SDRAM DIMM BLOCK DIAGRAMS ................. Release 5—7 . . Page 4.5.4—10,26

4.5.5 -— 144 PIN Unbufiered 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, 8—BYTE DRAM DIMM MECHANICAL KEY AND PIN DEINITIONS . . . . Release 5—7 ..... Page 4.5.5—4

FIGURE 455— 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 Unbufiered 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, 8—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 7— 278 PlN Buffered SDRAM, 144 Bit DIMM FAMILY ................. Release 7 .. . . Page 4.6.1——1
FIGURE 4.6.1—A,B,C, 144 BIT SIMM PINOUT, TOP, MIDDLE, & BOTTOM PARTS ..... Release 7 . . . Page 4.6.1 —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 DEFINITIONS . . 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 ......................... Release1 ........ Page 5-—1 ,

5.1 Pin Out Standards ................................................ Release 1 ........ Page 5—1 \
Release 7
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5.1.1 PIN—OUT STANDARDS FOR PLD DIP TO SCC CONVERSION ...... Release 4 ........ Page 5—1
5.1.1.1 — 20 PIN DIP to 20 TERMINAL SCC, 0.350“ BY 0.350”, Fig. 5—1 . . . Release 1 ........ Page 5—1
5.1.1.2 —- 24 PIN DIP to 28 TERMINAL SCC, 0.450“ BY 0.450”, Fig. 5—2 . . . Release1 ........ Page 5—1

5.1.1.3 — 28 PIN DIP to 28 TERMINAL SCC, 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 SCC, Fig. 5—9 ............... ReIease 1 ........ Page 5—1
5.1.1.5 — 20 PIN FUNCTIONS IN 28 TERMINAL SCC AND 24 PIN DIP

FOR HIGH SPEED OPERATION, Fig. 5—11 .................. Release 4 ........ Page 5—1

5.1.2 POWER PIN LOCATIONS FOR PLD and ASIC DEVICES .......... Release1 ........ Page 5—1

5.1.2.1 — POWER PIN LOCATIONS FOR ECL PLD IN DIP .............. Release1 ........ Page 5—1

5.1.2.2 -— POWER PIN LOCATIONS FOR TIL PLD IN DIP and CC ....... Release1 ........ Page 5—1
5.1.2.3 — POWER PIN LOCATIONS FOR TIL PROGRAMMABLE ASIC

IN DIP and CC ........................................... Release1 ........ Page 5—1
5.1.2.4 —— POWER PIN LOCATIONS FOR PLD IN 132 PIN QFP .......... Release1 ........ Page 5—1

5.1.3 Nomenclature for FPLD ........................................ Release1 ........ Page 5—1

5.1.4 PLD Data Transfer Format ...................................... Release1 ........ Page 5—1

5.1.5 PLD Standard OUTPUT LOADS ................................. Release 5 ........ Page 5—1

FIGURE 5-1, 20 PIN DIP TO 20 TERMINAL CC PLD CONVERSION ............... Release 1 ......... Page 5—3

FIGURE 5—2, 24 & 28 PIN DIP TO 27 TERMINAL CC CONVERSION ............... Reiease 2 ......... Page 5—4
FIGURE 5-3, POWER PIN PLACEMENT FOR ECL PLD ........................ Release 1 ......... Page 5—5

FIGURE 5—4, 40 PIN DIP PLD POWER PIN PLACEMENT ...................... Release 1 ......... Page 5—6

FIGURE 5-5, 44 TERMINAL CC POWER PIN PLACEMENT ..................... Release 1 ......... Page 5—7

FIGURE 5—6, 48 & 64 PIN DIP ASIC POWER PIN PLACEMENT .................. Release 1 ......... Page 5—8

FIGURE 5-7, 52, 68, & 84 TERMINAL CC ASIC POWER PIN PLACEMENT .......... Release 1 ......... Page 5—9

FIGURE 5—8A, PLD STANDARD LOADS, DEFINITIONS ........................ Reiease5 ......... Page 5—11

FIGURE 5—88, PLD STANDARD LOAD CIRCUIT ............................. Release 5 ........ Page 5—12

FIGURE 5—8C, PLD OUTPUT LOAD CALCULATIONS ......................... Release 5 ........ Page 5—13

FIGURE 5—8D, PLD AC LOAD LINES ..................................... Release 5 ........ Page 5—14

FIGURE 5-9, 24 PIN PLD FUNCTIONS IN 28 PIN DIP AND SCC ................. Release 3 ........ Page 5-15

FIGURE 5-10, 132 PIN PQFP POWER PIN LOCATIONS ....................... Release 3 ........ Page 5-16

FIGURE 5-11, HIGH SPEED PINOUT FOR 20 PIN PLD FUNCTIONS .............. Reiease 4 ........ Page 5—17

6 APPLICABLE OTHER DOCUMENTS ................................... Release1 ........ Page 6—1

6.1 —- Standard Manufacturers Identification Code.,

JEDEC Publication No. 106A .................................... Release1 ........ Page 6—1

6.2 — Interface Standard for Low Voltage TTL—Compatible Devices (LVTI'L),
JEDEC Standard No. 8 and Addendum No. 1 ..................... Release1 ........ Page 6—1

6.3 -— Package Outlines, JEDEC Publication 95 ......................... Release1 ........ Page 6—1

6.4 -— PLD Data Transfer Format, JEDEC Standard 3-B .................. Release 1 ........ Page 6—1

6.5 —— Nomenclature for FPLD, EIA Standard RS—428 .................... Release1 ........ Page 6—1

Release 7

“XV“ IPR2018-00047

ASUS Computer EX1006 Page 22



IPR2018-00047 
ASUS Computer EX1006 Page 23

IPR2018-OOO47

ASUS Computer EX1006 Page 23



IPR2018-00047 
ASUS Computer EX1006 Page 24

JEDEC Standard No. 21-C

Page 1-‘i

‘fi. BACKGROUND

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
originall published in JEDEC Publication 102, and JEDEC Standard 21 and its addenda 21-1, 21-2, and
21-3. ese 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 laterwith 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 accordingly. Advancements in semiconductor technol y and
computer design needs have changed the way in which the standards are used. In recognition 0 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
between BIPOLAR and MOS has been eliminated. They are then arranged by interface level (TI’L, ECL)
and word length. Footnotes are included to identify those standards which were adopted by the BIPOLAR
Committee JC-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. ese 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 roup. The Table in Figure 1 shows this group, an’anged
by capacity and device type. In general, the 24 pin, e 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 cspacity 24 pin devices to the hi her capacity 28 pin devices without
requiring that the system or circuit board be redesigned. The 32 pin evices 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 ofa 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" bemuse of the most common 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.

Release 1
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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 TI'L and ECL interfaces.

 

The standards developed by the BlPOLAR 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 111, 1OK-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
662/1981 which has been endorsed by the JEDEC Committee JC-42. This terminology rs also consrstent
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-B. The sections of the standard are as
follows:

. Terms and Definitions

. Single Memory Devices

. Multi-Chip Memory Modules

. Programmable Logic and Applimfion Specific Devices

. Other Applicable Documents

 0301-th
The standards given in section 3 are ordered using the following priorities:

1-Functionality (in order of decreasing data permanence)

2-Device word length (1, 4, 8, or 16 bits)

3-lnterface level (1TL, ECL)

4-Package configuration (DIP followed by Chip Carrier, SOJ and ZIP)

5-Package size

6-Device mpacity

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

1-Mcdule Functionality

2-Module pin count

3-Family relationship
4—Device word length (1 to 18 bits)

 

Release 1
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2 TERMS AND DEFINITIONS

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, h0wever, not in conflict with this standard which contains all JEDEC 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 similarfunc-

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—

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, 5% is preferred to CE

Following the list of PIN definitions, there are a series of othertenns 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

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 MPDFIAM, Memory Cards, and SRAM are included.

Release 6
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2.1 CONVENTIONAL DEVICE PIN NAMES

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 Chapter2 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 letterA or B is 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
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

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 0.
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 IetterA or B is 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 deviceto 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. -

2.1.1 0 — 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 thathave a CAS\ per output, the CAS\s are numbered beginning with O. In devices
that have a CAS\ per byte, the CAS\s are designated LCAS\ & UCAS\ for 2 byte devices. LCAS\ affects DQO=>DQ7,
and UCAS\ affects D08=>DQ1 5. For devices with a CAS\ per byte, and have more than 2 bytes, the CAS\s are num—
bered beginning with O. In modules that have a CAS\ per byte, the CAS\s are numbered beginning with 0. CASO\
affects DQO=>DQ7, CASt\ affects DQB=>DQ15, CAS2 affects DQ16=>DQ23, and CAS4\ affects DQ24=>DQB1.

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 it to fulfill its defined
function.

2.1.15 - CL, Clear 1
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
an alterable memory device. When the numbering ofthe 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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2.1.17 - DC, DIAGNOSTIC CLOCK
The input that, on some devices, invokes and controls any built—in diagnostic test features.

2.1.18 — DG(n)(x), DATA INPUT/OUTPUT
The pins that serve as data output(s) when in the read mode and 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 FIAM port data channels. The suffix (n) is a numeric value
indicating the number assignment of a particular pin with numbering starting at O. In some situations the letters U or L
are used to indicatethat the pins are assigned to the upper orlowerbyte of a 2byte data interface. In devices wherethe
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 — DOM, INPUT/OUPUT DATA MASK
A control signal used primarily on SDRAMs 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 ‘Y’ 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/orcutput 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 ECL 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 — I, 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 — lD(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 ofthese outputs are similar to those ofthe PD(n) terminals but they
often have different electrical interface chatacteristics.

2.1.26 -- IIO, 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 — IS, INITIALIZE INPUT (SYNCHRONOUS)
A control input that provides a preassigned Manufacturer or User defined code to be presented to the data registerfor
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 inputthat, 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 L 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 (eg. KW).

2.1.30 — LB, LOWER BYTE ENABLE
An input, on wordwide devices, that, when true, enables the lower byte data input/outputs, pins DQO 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 DQO
through DQ7, 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 altemative 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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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 & RC 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 M08 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 D or DQ pins to be written
into the addressed ce|l(s) ofthe device. The letterP 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 of output pins, normally used on modules orcards, 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 memorythat, when true, causes one ofthe 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 ofthe data outputs is significant
for device operation, the data outputs are numbered beginning with 0. ln devices where data bit groupings have inde-
pendent control, an additional suffex “x” is applied. 56’ 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 0
2.1.49 — RAS, (RE) ROW ENABLE INPUT
A chip enable signal that, on certain dynamic RAMs, actuates only row address oriented internal circuitry. ln 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=BV)

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 M08 and 'lTL devices and low (L)
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for ECL devrces), and the devrce becomes insensitive to a write command. In devices where data bit groupings have
independent control, an additional suffex "X” is applied. "x” takes the values of a, b, c, etc.

2.1.55 — 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 clockshould start with the letter S. For
example: SE = 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 forthe 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 D08 through D015.

2.1.60 — UW, UPPER BYTE WRITE ENABLE
An input, on wordwide devices, that, when true, causes the data present on the upperbyte input/output, terminals D08
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 D orthe DQ pin(s) to be written into the address cell(s) ofthe
device. In devices that have a WE per byte, the WEs are designated LWE & UWE for2 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 O.

2.2.2 — DT/6E(n), TR_G(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 ofthe
other control lines of the device, either enables an intemal 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 QSFs, the QSFs 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 orthe serial port is not selected or enabled, the output(s)
are in a floating (Z) state. When the numbering ofthe serial data input/outputs is significant for device operation, the
serial data input/outputs are numbered beginning with O. In devices where data bit groupings have independent con-
trol, an additional suffex “x" is applied. ‘7" 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 — SO(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 orthe serial port is not selected or enabled, the output(s) are in a floating (2) state. When the number
ing of the serial data outputs is significant for device operation, the serial data outputs are numbered beginning with 0.

2.2.9 -- TRT§(n), DT/5E(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 ofthe
other control lines ofthe device, either enables an internal datatransfer 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 orVSS in an NMOS or
CMOS part.

2.3.2 — VCC, LOGIC POWER VOLTAGE
The most positive potential ofthe two logic powersupply pins. This is used for the memory device powervoltage 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 powerto the output transistors ofthe device to supplythe 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. VDDQ/VCCQ may be specified to have the same or a different
potential from that feedingthe primarydevice power pins (VDDNCC) but is DC isolated on the chip from these and any
other chip power pins.

2.3.6 -— VEE, EMITI'ER 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 intemal th reshold 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 'l'l'L 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 (0) orinputjoutput (DQ) pins. Other, non—data, output pin transistors
may also be designated to be referenced to this ground pin. lntemal tothe device, this pin shall be DC isolated from the
primary ground reference (VSS) pin and any other ground reference pin. Extemal to the device it must be DC common
with the primary ground reference.
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2.4.1 —- ASIC, Programmable Application Specific Device
A complex array of logrc elements whocs interconnection pattem 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 ~ 8m, .

Device names that have the prefix ”B” are devices that have a ”Burst" 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

An EEPROM in which clean'ng can be performed only on blocks or the entire array.
Note: there are no restrictions on the block archetecture in the fefinition of FEEPROM. 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, similarto 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 ”8", it becomes 5
synchronous MPDRAM.

2.4.15 —- NVRAM, Non-Volatile Random-Access Memory
An SRAM 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 PSRAM operating characteris—
tics to closely resemble those of a SRAM.

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.
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2.4.21 — Sxxx

The prefix "S” on a device term can mean either ”Static” as in SRAM, ”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.

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 — SRAM, 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 SRAM that has input and/or output buffers (either register or latch), that are controlled by an externally supplied
clock (or clocks).

2.4.28 - VRAM, Video Flam
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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2.5 MISCELLANEOUS DEVICE RELATED TERMS

2.5.1 — Bit Plane .

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
Atenn 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 ADQ MX signifying ADDRESS, DATA lN, DATA OUT multiplex.
2.5.7 - Nibble Wide

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 mom

The following terms describe a series of special operational cycles for MPDRAM. They are presented in the order of their logical
relationships ratherthan alphabetically.

2.6.1 LOGIC SETUP. (LS)

A special non-memory cycle in which the logic state ofthe device is set up to actuate the desired mode of operation forfuture memory
cycles. The selected mode is normally persismnt until canceled by some aubaequentspecial control cycle.

2.6.2 ENTERNAL REFRESH, (CBR)
Defined in 3.92.3.

2.6.3 WRITE TRANSFER, (WT) .

An operation in whichthedatatobewritten isintroduwdthroughtheserialwtand isthen transferredintemallytothememoryanaydata bus forwriling into the cells. At the same time the llTap Pomter' is set. is is a counter that defines the starting point in the serial
register into which data is entered. Data rs entered serially from this poirrtwilh wrap around when the end of the register is reached.
The contents of the full serial mgisterare transferred in parallel. in addition to the nonral write transfer, there are numerous othertypa
of special write hamsters defined in the following paragraphs.

2.6.4 PSEUDO WRITE TRANSFER, (PWT)
This is a non-memory cycleinwhich the operational modeofthe serial portis changedfrom outputto input Atthe sametimethe'rap
Pointer‘ is set. This is a counter that defines the starting point in the serial data register into which data is entered. Data is entemd
seriallyfrom this point with wrap around when the end is reached.

2.6.5 MASKED WRITE TRANSFER, (MWT)
Awrite transter in which the transfer ofnewdata from the serial register into the memory anay is controlled bya "Write Mask' that is
supplied on the DQ(n) terminals. This mask allows the selective wrl ofnew data intoone or more of the data bitplanes of the storage
anay cor-res nding to the data bits of the parallel anay. In a nonna implementation, a high M value enables the writing of new data
while a low inhibits the writing and leaves the existing data unchanged. A new maskvalue must be supplied for each masked write
cycle.

2.6.6 FLASH WRITE WITH MASK, (FWM)
Awritecycle in whichthe oontentsofan entirerowofthememoryarr‘aycan baselectivelysettoastatedvalrre. The'rrrask”value
determines which bit planes are to be altered while the 'color register“ (qv) contains the data value to be written. The color register is

loaded in a previous “Load Color Register"l cycte with a persistent value. The mask value is aupgiied during the cysts on the DQ(n)terminals. A new mask value must be supplied for each cyde performed. A high mask bit normal enables the write function for that
bit. A low mask bit leaves the data unaltered.

2.6.7 SPECIAL WRITE TRANSFER

Awrite transferin a device that has variations in the architecture of the SAM data registerto allow improved performance in the intemalSAM to RAM data transfers. These variations are defined in the following paragrap s.

 

2.6.8 SPLIT WRITE TRANSFER, (SWT)

A write transfer in which the SAM data register is split into two halves and the data is transferred to the RAM data bus separately after
each half of the SAM registeris filled.

2.6.9 AUTO—LOAD WRITE TRANSFER, (AWT)

A split SAM data register transierin which the iransferfrom each half is automatically triggered by the state of the tap pointer counter
after each half of the SAM register is filled.

2.6.1 0 READ TRANSFER, (RT)

A road operation in which the contents of one row of the memory anay is transferred into the SAM data register in parallel.

2.6.1 1 SPECIAL READ TRANSFER

A read transfer in a device that has variations in the architecture of the SAM data registerto 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 haifofthe SAM registeras itis neededfortransfertothe SDQn terminals.

2.6.13 AUTO-LOAD READ TRANSFER, (ART)
A sprrt SAM data mgister transfer in which the transfer into each half is automatically triggered by the state of the tap pointer counter
afier each half of the SAM register is emptied. . "
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2.6.14 DOUBLE BUFFERED READ TRANSFER, (DRT)
A reed transferin an an-aythat contains twofull SAM data registers which are need alternately. Each one is loaded while the contents
ofthe other is being tansfened to the SDQ(n) port. The selection of the two SAM registers is automatic.

2.6.15 RAM WRITE WITH EQEW MASK, (RWfi)
ARAMwntecycleinwhich thedata bltsthataretobewfitienarecont'olledb awrflzemaskwhiohiseu 'edatthe beginningofthe
mmmeonmeDQn)munals. Ahighmaekbilnonnallyenablesflte tehmctionformetbit. A wmaskbitleavesmedatauna .

2.6.16 RAM WRITE WITH OLD MSK, (RWOEfi)
ARAerltecycleinwhlchthedatebitsMaretobewfittenareccnflolbdbyawfitemaskregisterwhidtwas loadedinaprevious
'loadwfitemsldcyde. Ahigh meskbitnorrnallyenableethewrltefuncfionforthatbit Abwmafibitleaveeflwdataunaltered.

2.6.17 RAM READIWRITE, NO MASK, (RR), (RW)
Anormal RAM readorwfiteameeecyclewith no SAM orepecialRAMfeathesorfuncfions actuated.

2.6.18 BLOCK WRITE. NO MASK, (me)

ARAMwfitecycleinwhichfour(4)bitsatewnttenintoeachbit laneasdefinedbyfliecontentsoftl-iecolorregister. 'l'hefour(4)bitsarethomlocafionsccntrolledbymetwoLSBofmecolunma mes.

2.6.19 BLOCK WRITE Wl‘n-l NEW MASK. (BWNPA)
A Block Write cycle in which the data written is also controlled by the write mask supplied on the DQ(n) term'nals in that cycle.

2.6.20 BLOCK WRITE WITH OLD MASK. (BWOM)
A Blockwnte cycle in which the date written is controlled bythe contents offltewrlte mask mgistzerwhich 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 registeris loaded with a new value for use in subsequent masked write cycles.

2.6.22 LOAD COLOR REGISTER, (LCR)
A non-memory cycle in which the color tegisteris loaded with a newvalue for use in subsequentWei cycles which utifize its contents.

2.6.23 READ WRITE MASK REGISTER, (RWR)

Anon-1:19DO )wcleinwhlchthecontzentsoftlwe'WriteMaskRegieter‘areintenogatedwimmereeuflsplacedonmeRAMda’catenhina. n.

2.6.24 READ COLOR REGISTER, (RCR)

A non-memmy cycle in which the contents of the “Odor Register" are inten'ogated with the results placed on the RAM data terminate.DQ(n .
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 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 JESDSO, "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 JESDSO 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.

2.7.1 — 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—ln—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 01" centers.

2.7.4 - LCC, Lateral Chip Carrier
Afamily of device packages that can be square (800) 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 10 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 — SCC, 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, fiat leads exiting, on 0.050 " centers, peripherally from fine center
plane of the four package sides.

2.7.11 — SIMM, Single-ln-line—Memory—liilodule
A multichip module in which the body has a SlP form and is made up primarily of memory devices. (see SlP/SIMM and
ZlP/SlMM).

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 SlP form, and fine 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 leadsformed into a "J” configura-
tion.

2.7.16 — TSOP, Types l 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. TSOPf 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 ln—line Package
A package whose body resembles that of a DlP. exceptthatthe external leads are all along one edge ofthe 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 - ZlP/SIMM, ZlP/SIMM Module
A muflichip memory module in which the body has a SlP form but the leads have been formed into a ZlP 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 Card described on pages 4-24 8. 4-25.
some of these terms, however, may be used on otherstandards to follow. The pin names used on the card but not given in this sectionare standard terms defined in Sec. 2.1.

2.8.1 BD(n), BatteryVoltage Detect
The signals, BD1 and BD2 are generated by the memory and, as an indication of the condition of the battery on the memory card.

Both signals are kept asserted when the battery is in good condition. When BDZ is negated while BD1 is still asserted, the battery is in
a warning condition and should be replaced, although data integrity on the card is still assured. if BD1 is negated with BD2 either
asserted or negated, the battery is no longer serviceable and data is lost

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

2.8.4 R6, Attribute Memory Select
The memory card defines two planes selected by the Register (RG\) pin. When this signal is active low, the registerorAttribute 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 nerd and is generally used to record card 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 Memory is accessed, only data signals DQO—DQ7 are valid and signals DQS—DQ15 shall be ignored. Signals E1 \ and E2\ and
A0 are still valid, but it is only possible to select even addresses, (a combination of E1VE2\/A0 that requests an odd byte will result ininvalid 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) DH 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 (and. If the memory card Write Protect
switch is present, this signal will be asserted by the card when the switch is enabled, and deass erted when the switch is disabled. If
the memory card has no Write Protect switch, the card will connect this line to ground or Vcc, depending on the condition of the card
memory. If the mrd an always be written, the pin will be connected to Vss. If the card is permanently Write Protected, the pin will beconnected to Vcc.
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2.9 SRAM & SSRAM SPECIAL PIN NAMES

'7 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 —fi‘, 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 -- LBS, Linear Burst Order
: A control input which when driven true causes the Burst counterto generate addresses in sequential order; when false

'5 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
I 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

7 values SAO thru SAn, where ”n" is the binary numeric order of the address or data bit.
1’ 2.9.5 — SE, Sync Byte ”x”Write Enable

A clocked control input that enables writes to byte ”x” in conjunction with the SW 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 — SS, Sync Output Enable
A clocked control input that enables output drivers

2.9.8 — SSW, Sync Global Write
, A clocked control input that writes all bytes regardless of status of Sync Byte Select (SS?) or Sync Byte Write Enable
i (SB?) inputs.

2.9.9 — SS7, SS, Sync Byte "x”SeIect
: 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 0 — STV, Sync Write
a A clocked control input that writes all bytes, or on devices with Sync Byte Select (SSE), or Sync Byte Write Enable
? (SB?) inputs, writes all selected or enabled bytes.

2.9.11 - SW2 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 2.9.12 - TCK, Test Port Clock
' Serial Scan Test Clock Input

2.9.13 — TDI, 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 forthe word or byte being accessed.

1' 2.9.18 - ZQ, Output Impedance Control
An analog signal input that sets output buffer impedance and operating mode. .

-, 2.9.19 — 22 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 packageconfigurations and dimenSIons for a series of memo_ devices. nly nommal voltages and
dimenSIons are covered b the standards. Spe c values and tolerances plus other
specification values are le to the manufacturers and users _of the parts. In some_ cases,
specral timin diagrams are included, where they are essential to the implementation and
use_ of the s ndards. _In the followmg paragraphs, only those elements uni ue to the
deVice(s) covered are listed in table form. A figure reference is also given. I devices,

except where Iggecrficall stated, are intended_to be used in an electrical enVIronment Withl IC parts whi use IIO signal levels. It is reqUiredthat the memory devices 0 rate
_ si nal_levels and ower sup lyvoltages that are compatible With this family. 1T uses

a sing e pnmary supp y voltage at is nominally 5.0 V. DeVices that are approved for use
in an ECL electrical enVIronment are presented in separate subsechons Within the
appropriate technology section. .

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

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 Tl'L & ECL with mulb'ple centered power pins

developed by the JC-42.3 Committee
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NOTE-IN THE ABOVE TABLE, SIX PACKAGES ARE REFERENCED. THEY ARE:
(1) 24D= 24 PIN DIP 0.6"WIDE,((2) 28D= 28 PIN DIP, 0.6" WIDE, (3) 32D= 32 PIN DIP. 0.6n WIDE, (4) 320-132 TERMINAL
RCC(5)28$=~28PlNSOJ, (6)328: 32PlNSOJ

Table 1, BYTE—Wide Device Standards developed by JC—42.3 Committee
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a 1K zoo/280:

2K -m zoo/r286
h ' 4K 24D/ZBCI3ZC u 20D/l280, ,

8K 24012801320 - 200/ [280 -
NOTE-«IN THE ABOVE TABLE, THE PACKAGES REFERENCED ARE.
(1)20 PIN DIP, 0.3'. (2)20 TERMINAL $00, (3) 24 PIN DIP, 0.6" (4)28 TERMINAL RCC & $00, (5) 32 TERMINAL RCC

Table 2, PROM Standards developed by JC-42.1 Committee
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STATIC DYNAEA-ICWORDS

_- m

E- 20D/2OC/24S 22D/220/2BC“ 16D/18C 18D/20D

g- 22DI220/24S 24D/ I28C 16D/1BC/162 18D/220/202

imK 28D/28S 32DI'32S 18D/208I202 20D/208l202
_ zen/28s ——-

*m-——m
NOTE-IN THE ABOVE TABLE THE PACKAGES REFERENCED ARE.

g1)16, 18, 20, 22, 8:24 PIN DIP, O.3", (2) 16&20 PIN ZIP, (3)20, 22, 28, &32TERMINAL R60, (4) 26/20 PIN SOJ, (5)24&28 PIN
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Table 3, SRAM and DRAM Standards developed by $642.3 Committee
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“- 16Dl200 24F/24D 24D 22D/280 %

.5 0')Ex     
NOTE—IN THE ABOVE TABLE THE PACKAGES REFERENCED ARE:
(1) 16, 18, 20, 24 PIN DIP, 03", (2)24, 28 PIN DIP, 0.4", (3) 24 PIN S FF (4) 20 TERMINAL $00, (5) 28 TERMINAL RCC

Table 4, SRAM Standards developed by JC—42.1 Committee
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#

I

      
Table 5, SRAM Standards for Tl'i. & ECL with multiple centered power pins

developed by JQ-42.3 Committee

WORDSu-“ x4
w, G

‘1 64K -----

2M -----
* 4M -—-—-—moms

 

  
 

 

Release 1

IPR2018-OOO47

ASUS Computer EX1006 Page 43



IPR2018-00047 
ASUS Computer EX1006 Page 44

\\\I ‘L..;_\

 

'JEDEC Standard No. 21-0
Page 3.1-1

3.1 Geneml Standards

The following standards are applicable to multiple technologies and funcfionalifiee but are presented as a
single families of devices.

3.1.1 Byte Vlfide

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

3.1.11 32K TO 256K BY 8 NA 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 generalized pin ass“ nmerrls fora fa of address mulhp‘taxed b wide memory devices Specificpinout variations for difiei'em technologies will defined at a buggy time. yte
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256K X 8 NA MX

128K X 8 NA MX

64K X 8 NA MX

  

 
32K X 8 NA MX

A7IA A7IA

# S. S. OR NO ' WRITEABLE MEMORIES ONLY

32K TO 256K BY 8 NA MULTIPLEXED FAMILY IN DIP

FIGURE 3.1-1
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3.11 Generai Standards

The following standards are applicable to multiple technologies and functionalities but are presented as a
single families of devices.

3.11 Byte \Mde

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

3.1.11 32% TO 256K BY 8 NA MULTIPLEXED FAMILY ltd DIP
CAPACITY-32K, 64K, 128K, 256K WORDS 0F 8 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE-24 PIN WP, 0.4" WIDE

PlN ASSIGNMENT—Fig. 3.1-‘1 _ _ .
This sandard defines lhegeneraiized pin a ‘ nmems fora fa ofaddress multi lexed b wide memory devioae Spampimut variations for different ted'lnobgles will defined at a benigfim. p lea
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 .255K X.‘:8f_A/A MX _.

128K): 8 A/AMX .

eéK‘x B-A/A Nix} I .

 
32K x 8 A/A M); ‘

7., use: nae:

I TOP VIEW. 12

32K T0 256K BY 8 NA MULTEPLEXED FAMILY EN DHP

HGURE 3.14
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3.2 Read Only Memory (Row)

The following ROM standards were developed by the MOS Committee and have been
implemented primarily using MOS technology.
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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, 8M, 16M, and 32M density Fast Address Mode Mask ROMS.

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 (A0) with a number
of bits required to implement the fast address mode design as follows:
4M & 8M - Minimum, 2 Fast Addresses. (AO & A1)

16M & 32M - Minimum 3 Fast Addresses. (A0, A1, & 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).
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3.2.1 ROM, Byte Wide
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3.2.1.1 2K TO 8K BY 8 ROM FAMILY IN DIP, TYPE A

CAPACITY—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
CAPACITY—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,

CAPACITY—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 BY8 ROM FAMILY IN RCC

CAPACITY—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,

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. 3.2.1—4

3.2.1.6 128K TO 1M BY 8 ROM IN DIP,

CAPACITY—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 BY 9 ROM IN DIP,

CAPACITY-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 BY 8 PAGE SELECT ROM 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. 3.2.1-7
This device contains multiple pages of 16K words which can be selected and the address for which is stored in an internal register.

3.2.1.9 512K and 1M BY 8 ROM IN QFP,

CAPACITY—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 (aIso 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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4K X 8 ROM TYPE 8

8K X 8 ROM TYPE A

4K X 8 ROM TYPE A

2K X 8 ROM TYPE A

24 PIN DIP

0.6”

TOP VIEW

FIGURE 3.2.1-1

2K TO 8K BY 8 ROM IN DIP, TYPES A 8: B
Release 1
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128K X 8 ROM

 
  
 

 

32K X 8 ROM

16K X 8 ROM

 

 
 

BKXB ROM

 

 
 

28 PIN DIP

0.6” 

 
 

TOP VIEW

‘ $2 orS—2.or NC "' S or?“ NC "' S1 or E or NC @Eorgor NC

FIGURE 3.2.1-2

8K TO 128K BY 8 ROM IN IIP
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32KX 8 ROM

16KX 8 ROM

BKX 8 ROM

4KX 8 ROM

2KX 8 ROM

A6
i-I

III""'=H nH--

A3
HI-

IIIIIIII a °“'P “Rm m IIEIIIII

JEDEC Standard No. 21-6

Page 3.2.1-7

-------
-------

-------
IIIIIIIIIIu-
II-IIIIII-l
IIIIIIIIIIfl-
”HEBREW

C 3 C

III...A8'3 I=III
I""IIIIII

 
 

 
IIIIIIII m ”5°” X ”5°" m IIIIIIII

' '.'---=fi '5 TOP VlEW---

m fl’r'\mqummm
nnnnnnn
I IIIIIIIIIIIII
IIIIIIIIIIIIII

IIIIIIIIIIIIII Mme

Release 1

 
 
 

In EI"""IIIII-

°7I""'="IIII.-

@=s, E, ORNC.

-=s,'§, ORNC

FIGURE 3.2.1-3

2K TO 32K IV 8 ROM IN CG
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NC1NC1NC1 l I 32 vcc 32 vcc 32 vcc

  
  

A 2 A 2 A 2 31 A

A 3 A 3 A 3 A 28VCCZ VCC3O -:

A4A4A4A2A2 91:2; .1:

A 5 A 5 A 5 A 3 0A, 28 .1:

ASZGA,” 2572} 7

A7A7A7A5 24.;2-6 .1:

A a A 3 A 3 A .1: 5 j:

A g A 9 A 9 A ‘g24 .5

A 10 A 10 A 10 A .1: :3 .1:

1:11 1.11 2°11 :9 9 I ‘ °@ 22 I;
1612-1219121-10 A .3 1 T:-

2-1351? 2’13 2' "32° .5

.0- 14 0.14 2.14 2.12 0 12 a; 1" .0

0150150150 2:; .0.

V5516 VSS16VSS16VSS14 VSS14 15 .5 .7 7 “Q

2KXBIN 28 PIN,0.400"

64K X 3 IN 28 PIN, 0.400"

128K X 8 IN 32 PIN, 0.400"

#:32 OR NC
256K X BIN 32 PIN, TBD .. ..

@ = SORE

512K X BIN 32 PIN, TBD

 

FIGURE 3.2.1-4

32K TO 512K BY 8 ROM IN SOJ
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512K X 8 ROM

255K X 8 ROM

128K X 8 ROM

32 PIN DIP

0.6” '

I

I

I

l

I

I
I

I

TOP VIEW I

. 5,3 ,

FIGURE 3.2.1-5

128K TO1M BY 8 ROM IN DIP
Release 1
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512K X 9 ROM

256K X 9 ROM

128K X 9 ROM

64K X 9 ROM

32 PIN DIP

0.6”

FIGURE 3.2.1-6

64K TO 512K BY 9 ROM IN DIP
Release 1

IPR2018-OOO47

ASUS Computer EX1006 Page 59

 



IPR2018-00047 
ASUS Computer EX1006 Page 60

JEDEG Standard No. 21-6

' Page 3.2.1 -1 1

 

 64X16KX8 ROM
 
  
 

32X16KX8 ROM

 
 

 

16X16KX8 ROM

8X16KX8ROM 
 

  
 

 

4X16KXB ROM

2X16KXBROM

 
28 PIN DIP

  
 

TOP VIEW 
 

 

 
 

 

 

 

FUNCTION TABLE

MEEEMMMMM
m--W
——— L x.
-—— '
_—-:-
——-:-
_—— L L
————-:-———-:-
——-:--——-:--:-
W—“num—
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——————-:--:--:-

I X

  

  
 

r'r- HI '-PIHx
‘—

f" i rlr‘irrxf"

ii ("PEI—f“.-I" '—

rr-
r. r. r.

 

 

FIGURE 3.2.1-=7

2 TO 64 X 16K BY 8 PAGE SELECT 99% IN DIP
Release 1
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nulmnnummn
mmmmmwmeenneeemnm

A13”

A...”

A15—

44 PIN ‘ “6-
QUAD FLATPACK ' ”B =
14mmX14mm ;‘ NC 7

V333-
PIN FETCH = 1.0 mm 3 = llllll

' In.

Q7 —
014::TOP VIEW

 
maeaeeeeaaa

#= Pin 26 is Q15 when U8 is true and afull 16 bitword is present on 00 through Q15. When BH isfalse, either
the upper or lower byte is present on pins 00 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 X16/1M X 8 ROM IN QFP
Release2
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JEDEC Standard No. 21—6

Page 3.2.2—3

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 SCC

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

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—444 PIN OFF, 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, 8M, 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 1M BY 16 ROM IN SCC

CAPACITY—512K & 1M WORDS OF 16 BITS

PACKAGE—~44TERMINAL SCC, 0.650“ X 0.650”

PIN ASSIGNMENTS—Fig. 3.2.2—7
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Page 3.2.2-5

  
  
  

 
  

256KX 16 ROM

128KX 16 ROM

64KX 16 ROM

32KX 16 ROM

TOP VIEW

FIGURE 3.2.2-1

32K TO 256K av 16 ROM IN mp
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WM IIIIIIIIIIIIIIIIIIII
WM lllllllIIIIIlIlIIIlll
WM llllllllllllllllIIll

mm IIIEEIIEEIIIII\
, -

  
 

44 TERMINAL

CHIP CARRIER 4

0.650” X 0.650”

  
 

 

TOP VIEW

FIGURE 3.2.2-2

32K T0 256K IV 16 ROM IN CC
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* NC or vss

Release 1

  

 
 

JEDEC Standard No. 21-6

Page 322-?

W,
-—-v__

H UPPER BYTE  

  

 

 
  
  

 

 
  

 

256K X 16 OR 512K X 8 ROM

128K X 16 OR 256K X 8 ROM

64K X 16 OR 123K X 3 ROM

32KX 16 OR S4KX 8 ROM .

16KX 16 OR 32K X 8. ROM

28 PIN DIP

TOP VIEW

* *NC. 31. or 5—1

FIGURE 3.2.2-3

16K TO 256K BY 16 AG MX ROM IN DIP
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256K x 15 or 512K x a ROM llllllllllll
128K x 15 or 256K x a ROM I'I'lllll'llll
64K x 15 or 128K x a ROM I'llllllllll'l
32K x 15 or 64K x a ROM llllllllllllll

fifilfififlfi
‘ ‘

 
_-= m AL === ,,,,,,,,,,,,
=a_=mH mfifln-a
=== m =m==

SEE A08 H CHIP CARRIER m m===E
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—-- 0.450 X 0.550 . --_
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====m mm ===
====m w-===

‘fi‘amwmmmm
flflflflflflfl

- ‘ *Nmems llllllllllllll
- IIIIIIIIIIIIII

llllllllllllll

FIGURE 3.2.2-4

16K TO 256K BY 16 AG REX ROM IN CC ‘8 00047
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Page 3.2.2—9

IIIIIIIIIIIIIIIIIIIIII
mmwmmmaaanmmaammm

44 PIN

QUAD FLATPACK

14 mm X M mm

PIN PITCFI = 1.0 mm

TOP VIEW
 

aamaammaama

#= Pin 26 is Q15 when U8 is true and afull16 bit word is present on 00 through Q15. When BH is false, either
the upper or lower byte is present on pins 00 to Q7as determined by the AH) address presented on pin 26

FIGURE 3.2.2—5

256K X 16/512K X 8 AND 512K X16/1M X 8 ROM IN QFP
Release 2
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EIEIBIEIEIEI
ElmllfiImIIal
Bum

123mx1saom

samx1snom ,

32mx1snom
16MX1GBOM

8MX16ROM

4MX1GBOM

D011 25 D011 « , TOP VIEW

FIGURE 3.2.2—6

4M TO 128% BY 16 ROWE IN DIP AND SOP
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Page 3.2.2—11

IIIIIIIIIIIIMIIIIIIII
NC

EEMEEEMM

44 TERMINAL

CHIP CARRIER

0,650” X 0.650”

TSP VEEW

“~EIMEHEMEEEE”r
nnnnnnnnnnn
Illllllllll
The device is x8]x16 programmable via BY (pin 34)

X8 configuration when BY = VlL
X16 configuration when BY = VIH

AB is the least significant address bit 'lor X8 operation

FIGURE 3.2.2—7

512K 8: 1M BY 16 ROM FAMILY EN CC
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Page 3.2.2—12

2M x 16 ROM in 50—6

1M x 16 ROM in 50—6 or DIP

512K 15 ROM in 50—6 or DIP

1M x 16 ROM in DIP

512K 16 ROM in DIP

  
 

  
 

  

 

 
  

 
  
 

 
 
 

  
 

  I TOPVIEW I
O r <OO0011 DQ11‘DO11 21 2VCC’ VC

NC 1 11—3 1 l l I
A13 2 A18 2 A18 a No 2 A19 5
A17 3 A17 3 A17 A17 2 A17!“ 1 A?!
A7 4A74 3A7H 5-0%):
A6 5 A6 5 4 Ely-1:109 A10:
15 6:5 5;! 42&44:1¢¢;181:_ ._ PIN _. _.

A4 7 A4 7 6 A4 a DIP =A12 7 A12:
A3 8A38 7A3' cccA136A13
12 9 Z 9 a {2] 44mm 57145 117
A1 1- A1- 1o A1 ' 9 AT! SO_G :25 c Ag:

-- '- 0.050” PlTCH - '—

A0 11 A0 11 A0 1- A0 E cA1s c A16:
E1HE1 11E'WIDTH==E‘2E‘

vss 1 v55 1 1 v55: 0_600” cvss c1 vssa
E 1'51 1 5E mié’ogg

000 1-0—0?) 1 1 D30: 5:7 -9 ;<
008 1.1333 = 1‘EDQB 5:143 01:5 014
D011 02:11 D01 110015—015 7 0:5;
D09 14;” 1 0.0;! 5-0-13 6 0:35-1:13
D02 1'D:21'D021‘ 7D; 525 5 05—5-33
0010 2- 031—0 2 0010 2-11.10 2- D01 1 0010: 5-0-12 4 0.12:;12
D03 21 D; 21 D03 2D03 21 D03 2 D; a; a Ora-=3

I I" ’3—  
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 SO—G
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JEDEC Standard No. 21-c
Page 3.3-1

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.

Release 1
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3.3.1 PROM, Nibble Wide
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JEDEC Standard No. 21-C

Page 3.3.1 -3

3.3.1.1 .25K 8: .5K BY 4 'I'I'L PROM IN DIP

CAPACITY--.25K, .5K WORDS OF 4 BITS
FAMILY--'I_I'L

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 ECL

PACKAGE-16 PIN DIP, 0.3" WIDE

PIN ASSIGNMENT--Fig. 3.3.1-2

3.3.1.3 1K 81 2K BY 4 TI'L PROM IN DIP

CAPACITY--1 K, 2K WORDS OF 4 BITS
FAMILY-TTL

PACKAGE-18 PIN DIP, O..3 WIDE

PIN ASSIGNMENT--Fig. 3.3.1-1

3.3.1.4 1K 8: 2K BY 4 'ITL PROM IN SOP

CAPACITY--1 K, 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 8K BY 4 'I'I'L PROM IN DIP

CAPACITY-4K, & 8K 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, 1K, 2K WORDS OF 4 BITS
FAMILY--TTL

PACKAGE-~20 PAD (PIN) 800, 0.35" BY 0.35“
PIN ASSIGN M ENT--Fig. 3.3.1 —5

3.3.1.7 4K BY 4 'I'I'L PROM, 4K BY 4 TI'L RPROM IN SCC

CAPACITY-4K WORDS OF 4 BITS, NON-REGISTERED
--4K WORDS OF 4 BITS, REGISTERED
FAMILY~TTL

PACKAGE-20 PAD (PIN) 800, 0.350" X 0.350“
PIN ASSIGNMENT--Fig. 3.3.1-5

3.3.1.8 1K TO 8K TTL BY 4 PROM FAMILY IN RCC

CAPACITY-4 K, 2K, 4K, 8K WORDS OF 4 BITS
FAMILY—TTL

PACKAG E-«28 PAD (PIN) RCC, 0.350” BY 0.550"
PIN ASSIG N M ENT—-Fig. 3.3.1 -6

3.3.1.9 1K TO 8K TTL BY 4 PROM FAMILY IN SCC

CAPACITY--1 K, 2K, 8K WORDS OF 4 BITS
FAMILY-«TTL

PACKAG E--28 PAD (PIN) 800, 0.450“ BY 0.450"
PIN ASSIGNMENT-~Fig. 3.3.1-7

 

Release 2
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JEDEC Standard No. 21-0

Page 3.3.1-4

3.3.1.10 1K TO 4K BY 4 DPROM FAMILIES IN DIP 8: SCC

CAPAC ITY-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 SCC.

PACKAGE-~24 PIN DIP, 0.300” WIDE

PIN ASSIG NM ENT—-Fig. 3.3.1 -8
PACKAGE-~28 PAD (PIN) 800, 0.450" BY 0.450"
PIN ASSIGNMENT--Fig. 3.3.1-9

3.3.1.11 1K TO 16K BY 4 ECL PROM FAMILY IN DIP

CAPACITY-4 K, 2K, 4K, 8K, 16K WORDS OF 4 BITS
FAMILY—~1OK ECL

PACKAGE-4 K, 2K, 4K IN 20 PIN DIP, 0.3" WIDE
«8K, 16K IN 24 PIN DIP, WIDTH UNDEFINED

PIN ASSIGNMENT--Fig. 3.3.1-1O
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Page 3.3.1-5

 
 

2K X 4 TTL PROM

1K X 4 TTL PROM 
 

 
 .5K X 4 TTL PROM

.25K X 4 TTL PROM

 

 ‘mgwgm'mgn‘

FIGURE 3.3.1-1

.25K TO 2K BY 4 TTL PROM IN IEP

Release 1 IPR2018-OOO47
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32 X 8 TTL PROM

.25K X 4 ECL PROM

FIGURE 3.3.1-2

256 BY 4 ECL PROM IN IIP
Release 1
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.2K X 4 FROM

1K X 4 FROM

17 

1s

1s '

14

13

12

' TOP VIEW

 
FIGURE 3.3.14

1m 2K svam PROM IN 503
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Page 3.3.1—8

 
 

  

 
.5K X 8 PROM 

.25K X 8 PROM

8K X 4 PROM

4K X 4 PROM

FIGURE 3.3.1—4

4K 8: 8K BY 4 TTL PROM IN IIP
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Page 3.3.1-9

4K x 4 REG PROM 'l'llllll
4K X 4 PROM I...
2K “PROM llllllllll
1“ ”ROM Illlllllll

mm IIIIIIIIII

256 x 4 FROM IIM.\
a

_ z

u- I

_ -

20 PAD CC

.350” X .350”

TOP VIEW 
FIGURE 3.3.1-5

.25K TO 4K BY 4 m PROM FAMILY IN cc

“dense 1 IPR2018-OOO47
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Page 3.3.1-10

8K x 4 PROM “IIIIIIH '
4K x 4 PROM ' “I'IIIIE .
“2K x 4 PROM null“.

1m FROM fi-IM\
REEEMI
mammal 
 

III-fl 28 ”D CC in "final
Imam“ I: 0.350” x 0.550” a! .===

a===
REME-

IIIéfi

IIIIIIIE

FIGURE 3.3.1-6

1K TO 8K BY 4TTL PROM IN FICC
Release 1
IPR2018-00047

ASUS Computer EX1006 Page 84



IPR2018-00047 
ASUS Computer EX1006 Page 85

JEDEC Standard No. 21-6

Page 3.3.1-11

ax x 4 llllllllllllll
llllllllllllll ‘

null-l m\

 
Release 1

FIGURE 3.3.1-7

1K T0 8K BY 4TH. PROM IN SCC
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Page 3.3.1-12

 
 

 

  
4K X 4 DPROM

2K X 4 DPROM

1K X 4 DPROM

11 14 ' 

‘ 12TOPVIEW13 ‘

FIGURE 3.3.1-8

1K TO 4K BY 4 T'TL DPROM IN DIP
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Page 3.3.1 -1 3

«xanmoM IIIIIIIIIIIIII
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III-

=.=;- 28 TERMINAL 2 EEH:=
== CHIP CARRIER =—

IIIII- A1 0.450" x 0.450” “-5..
I ==m --
I =- TOP VIEW

 
 

FIGURE 3.3.1-9

1K TO 4K BY ‘4 IPROM IN QC
Release 1
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16K X 4 ECL PROM. TED

8K X 4 ECL PROM, TBD
 
  
 

4K X 4 ECL PROM, 0.3"

 

 

2K X 4 ECL PROM, 0.3”

1K X 4 ECL PROM, 0.3" 

 

 
 

0 CCD CC-‘r4VCCdVCC

9 ‘01 9 01 "3 01 3 01

8 00 8 00 ’2 00 2 00

  

     
CC¢1 CCI1 CC1 CC1

2022022022

3

 

  

 

  
02

 
 

   
Du u Du u Du u

    

   
  
 

  
 

A04Ao4Ao4Ao4 7617516115

A1 EA: 5‘ A1 5 A1 5 662 6161117 <32 0 6-2
A-Z-S-AZSAZSAZS 5A1DSG:390-3 91$

A37A37A37A37 4A94A98C38A13

A4 EVA-481614 3 A4 a 3:8: A8 7A127A12

A: EA: 9 Ais f: TOPVIEW 21:7 2117 3A: 3A: 

  
 

 
 
 
 
 

 ‘AS 10 A5 10 VEE 1O VEE 1O VEE 10

A7 11 A7 11

VEE 12 V55 12

20 PIN 1A51A6 5A105A10  

   
 

 

 4A9 4A9

    22pm 3 AB 3 AB

NOTE: THESE STANDARDS ARE APPROVED FOR 10K ECL ONLY

 

FIGURE 3.3.1 -1 0

1K TO 16K BY 4 ECL PROM IN DIP Re 1
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3.3.2 PROM, Bytewide

Release 1

JEDEC Standard No. 21-6

Page 3.3.2-1
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Page 3.3.2—2

Release 1
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3.3.2.1

JEDEC Standard No. 21-0

Page 3.3.2-3

32 BY 8TI'L PROM IN DIP 8: SCC

CAPACITY-~32 WORDS OF 8 BITS
FAMILY-o'I'I'L

There are two versions of this part: one in DIP and the other In SCC

PACKAGE-46 PIN DIP, 0.300" WIDE

PIN ASSIGNMENT-Fig. 3.3.2—1
PACKAGE-20 PAD (PIN) SCC, 0.350" BY 0.350"

PIN ASSIGNMENT--Fig. 3.3.2-2

3.3.2.2 32 BY 8 ECL PROM IN DIP 8: SCC

3.3.2.3

3.3.2.4

3.3.2.5

3.3.2.6

3.3.2.7

CAPACITY-32 WORDS OF 8 BITS
FAMILY—ECL

There are two versions of this part: one in DIP and the other In SCC

PACKAGE-48 PIN DIP, 0.300" WIDE

PIN ASSIGNMENT—Fug. 3.3.2-1
PACKAGE-~20 PAD (PIN) SCC, 0.350" BY 0.350"

PIN ASSIGNMENT--Fig. 3.3.2—2

.25K 8: .5K BY 8 TTL PROM IN DIP 81 SCC

CAPACITY--.25K, .5K WORDS OF 8 BITS
FAMILYuTTL

There are two versIons of these pans: one In DIP and the other In SCC

PACKAGE-16 PIN DIP, 0.300“ WIDE

PIN ASSIGNMENT-Fug. 3.3.2-3
PACKAGE-20 PAD (PIN) SCC, 0.350" BY 0.350"
PIN ASSIGNMENT—$19. 3.3.2—2

.25K TO 8K BY 8 'ITL PROIIR FAMILY IN DIP

CAPACITY-«.25K. .5K, 1K, 2K, 4K, 8K WORDS OF 8 BITS
FAMILY—TIL

PACKAGE-24 PIN DIP, 0.3" or 0.6" WIDE

PIN ASSIGNMENT-Fig. 3.3.2-4

.5K TO 4K BY 8 TTL LPROM FAMILY IN DIP

CAPACITY-~.5K, 1K, 2K, 4K WORDS OF 8 BITS
FAMILY—TIL

PACKAGE-‘24 PIN DIP, 0.6" WIDE

PIN ASSIGNMENT--Fig. 3.3.2-5

.5K TO 4K BY 8 TTL RPROM FAMILY IN DIP

CAPACITY».5K, 1K, 2K, 4K WORDS OF 8 BITS
FAMILY—TI’L

PACKAGE-24 PIN DIP, 0.3 OR 0.6" WIDE

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

.5K TO 8K BY 8 'ITL PROM FAMILIES IN RCC 8: SCC

CAPACITY-.5K, 1K, 2K, 4K, 8K WORDS OF 8 BITS
FAMILY—TIL

There are two versions of these parts: one In SCC and the other In RCC

PACKAGE-28 PAD (PIN) SCC, 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

Release 1 IPR2018-00047
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JEDEC Standard No. 21-!)

Page 3.3.2-4

3.3.2.8 .5K TO 2K BY 8 “ITL FIPFIDM FAMILY IN SCC

CAPACI‘I’Y—-.5K, 1K, 2K WORDS OF 8 BITS

LOGIC FEATURES-The data out is stored In an output register
PACKAGE-~28 PAD (PIN) 800, 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, 64K WORDS 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 8: SCC

CAPACITY-612 WORDS OF 8 BITS

FAMILY-1 OK and 100K ECL
There are two versions of this part: one in DIP and the other in SCC

PACKAGE-~24 PIN DIP, 0.300" WIDE

PIN ASSIGNMENT--Fig. 3.3.2-11
PACKAGE-28 TERMINAL 800, 0.450" BY 0.450"

PIN ASSIGNMENT--Fig. 3.3.2-11
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fib

Release 1

32 X 8 ECL PROM

32 X 8 TTL PROM

.25K X 4 ECL PROM

FIGURE 3.3.2-1

32 IV 8 TTL PROM IN IIP

32 BY 8 ECL PROM IN IIP

JEDEC Standard No. 21-0

Page 3.3.2-5
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JEDEC Standard No. 21-c

Page 3.3.2-6

32 X 8 ECL PROM

512 X 8 FROM

256 X 8 FROM

32 X 8 FROM

 
 

WEE”
IIIII

FIGURE 332-2

32, 256, 8: 512 BY 8 'i'TL PROM IN CC
32 BY 8 ECL PROM IN CC

'TP'flfil‘s-OOOM
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Page 3.3.2-7

 
 

  
.5K X 8 FROM 

.25K X 8 FROM

8K X 4 FROM

4K X 4 FROM

 

FIGURE 3.3.2=-3

.25K & .5K BY 8 TTL PROM IN DIP

Release 2
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JEDEC Standard No. 21-0

Page 3.3.2-8

 
  
  
  

  

 
 
  

 

8K X 8 TTL PROM

4K X 8 TTL PROM

2K X 8 TTL PROM

1K X 8 TTL PROM

512 X 8 TTL PROM I

256 X 8 TTL PROM

 

24 PIN DIP

0.3”

&

TOP VIEW

,, ('3'or G CAN BE SUBSTITUTED FOR E or E ON PARTS WITHOUT POWER DOWN

 

FIGURE 3.3.24

.25K TO 3K BY 8 TTL PROM IN IIP Wh8-00047
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Release 1

JEDEC Standard No. 21-C

Page 3.3.2-9

 
  
  
  

 
 

4K X 8 TTL LPROM

2K X 8 TTL LPROM

1K X 8 TTL LPROM

512 X 8 TTL LPROM

24 PIN IIP

TOP VIEW

1 5'CAN BE SUBSTITUTED FOR ETDN DEVICES WITHOUT POWER DOWN

FIGURE 3.3.2-5

.SK TO 4K BY 8 TTL LPROM IN DIP

IPR2018-OOO47
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Page 3.3.2-10

 
  

  

 

 

4K X 8 'l'l'L RPROM

2K X 8 TTL RPROM

& 1K X 8 TTL RPROM

& 512 X 8 TTL HPROM

24 PEN DEF

FIGURE 3.3.2-6

.5K TO 4K IY 8 TTL RPROM IN IIP

Ifififig-OOOM
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n---A,
—---

—--- A0
_---

_---fiil---E—---E

VRRRRRRR/

JEDEC Standard No. 21-0

Page 3.3.2-11

8K X 8 PROM Illlllllllllll ‘
4K X 8 PROM IIIIIIIIIIIIII
2K X 8 FROM IIIIIIIIIIIIII
1K X 8 PROM IIIIIIIIIIIII

.5K x 8 PROM MEIR
—--- A4 a A10 -
====M “Eli: 

 
E CHIP CARRIER . E==II

0.450” X 0.450”

TOP VIEW

FIGURE 3.3.2-7

.5K TO 8K BY 8 “m. PfiOM IN SCC

IPR2018-OOO47

ASUS Computer EX1006 Page 99



IPR2018-00047 
ASUS Computer EX1006 Page 100

JEDEC Standard No. 21-c
Page 3.3.2-12

8K X 8 PROM

4K X 8 PROM

2K X 8 PROM

1K X 8 PROM

.SK X 8 PROM

 !--: =I:--IIIlll=== A5 a E “‘9 I:
Ills-.5H-a znfififlfialll
 
 

---:l =="’IllIll=== A3 ‘ Ill.
Illi--=E [a 35 EQEIIIII
 p]. u CHIP CARRIER m . .

.I- .

 
 
 

E1 I====III
!--:R l=---IIIIII... [E _ TOP VIEW Q III

I'll-l- ’ ‘5
 

 

\RRRRRRRV
IIIIIIIIIIIIII
IIIIIIIIIIIIII
[IIII‘IIIIEIE’IEI
III-III # = Me or sun
-------
III-II-

FIGURE 3.3.2—8

.5K TO 8K IY 8 ‘iTL PROM IN RCC

Ffi’fifii‘s-OOOM
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Page 3.3.2-13

1K X 8 RPROM

Elllllllllllfl .
Illllllllllll
Ill-ma

-= ,7 A4II:-
, A3II==

  

II==E CHIP CARRIER E=HII
, -, , A1

, 7, A0
0.450” X 0.450” ==-.

-m TOP VlEW fi--.-.-=- “I m -l-

#:Eores

 
“~Rfififififinr"

I1 = ASYNCHRONOUS CLEAR lNPUT

$2 = ASYNCHRONOUS PRESEI’ INPUT

@ = I or IS, ASYNCHRONOUS or SYNCHRONOUS INITIALIZE PROGRAMMABLE INPUT

Release 1

FIGURE 3.3.2=9

.5K TO 2K BY 8 RPROM IN CC

IPR2018-OOO47
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Page 3.3.2-14

 

  
  

 
 

64K X 8 FROM

32K X 8 FROM

16K X 8 FROM

28 PEN DEF

TOP VIEW

FIGURE 3.3.2-10

16K TO 64K BY 8 TT'L PROM IN DIP
Release 1
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Release 2

TOP VIEW 13 I12  

Jedec Standard No. 21—0

Page 3.3.2—15

  

 
0.450” X 0.450”

T39 VEEW

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

FIGURE 3.3.2—1'fi

512 BY 810K &100K ECL RPRQM

IPR2018-OOO47
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3.3.3 PROM, Word Wide

Release 1

JEDEC Standard No. 21-C

Page 3.3.3-1

IPR2018-OOO47

ASUS Computer EX1006 Page 104



IPR2018-00047 
ASUS Computer EX1006 Page 105

qvk

JEDEC Standard No. 21-c

Page 3.3.3-2

i‘fiifiefil‘s-ooom

ASUS Computer EX1006 Page 105



IPR2018-00047 
ASUS Computer EX1006 Page 106

JEDEC Standard No. 21-6

Page 3.3.3-3

3.3.3.1 32 AND 64 BY 16 PROPu‘i IN DIP AND SCC

CAPACITY-£2 AND 64 WORDS OF 16 BITS
FAMILY—TFL

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

PACKAGE-~24 PIN DIP, 0.300" WIDE

PlN ASSIGNMENTS-Fig. 3.3.3-1
PACKAGE-~28 PAD (PIN) 800, 0.450" X 0.450"
PIN ASSIGNMENTS-Fig. 3.3.3-2

 

Release 1
IPR2018-OOO47
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Page 3.3.34

Release 1
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Release 1

JEDEC Standard No. 21-0

Page 3.3.3-5

 

 
64 X 16 FROM

32 X 16 FROM

' FIGURE 3.3.34
32 ANI 64 BY 15 TTL. PROM IN IIP

IPR2018-OOO47
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JEDEC Standard No. 21-0

Page 3.3.3—6

  64 X 16 PROM

  Iflfiflfl
 

 32 X 16 PROM

 
  

 

28 TERMINAL

CHIP CARRIER

» 0.450” X 0.450”

TOP VIEW

 

  

FIGURE 3.3.3—2

32 AN. 64 BY 16 TH. PROM IN (SQ
R I

fifialf'zeoils-ooom
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JEDEC Standard No. 21-0

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

This standard defines the pin-out conventions for converting a PROM in DIP to an 80 pack-
age. Conversions are given for four different DIP package sizes.
18 PIN DIP to 20 PIN SO, follow Fig. 333-3

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.

 

new“ IPR2018-00047
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Page 3.3.4-2

Release 1
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Page 3.3.4—3

2K X 4 FROM

1K X 4 FROM

 
FIGURE 3.3.44

1K ANI 2K TTL PRQIVI 18 IIP TO 20 $0 CONVERSION
Release 1
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JEDEC Standard No. 21-0
Page 3.4—?

3.4 Erasable Programmable Read Only Memory (EPROM)

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

 

Release 1
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3.4.1 EPROM, Byte Wide

Release 1

JEDEC Standard No. 21-0

Page 3.4.1-1
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JEDEC Standard No. 21 —C

Page 3.4.1—3
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 8K 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 -— 8K TO 64K BY 8 EPROM FAMILY IN DIP,

CAPACITY—8K, 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

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 — 128K TO 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.

  

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=O.5 mm

PIN ASSIGNMENT—Fig. 3.4.1—8

Release 4

IPR2018-OOO47
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JEDEC Standard No. 21-0

Page 3.4.1.5

 
  
 

 
 
 

’ BK X 8 EPROM, TYPE B

4K X 8 EPROM, TYPE B

4K X 8 EPROM, TYPE A

 

24 PIN DIP

TOP VIEW

 

# E/P orE/P ## EIVPP ###-E/VPP

FIGURE 3.4.1-1

4K AND 8K BY 8 EPROM IN DIP, TYPES A 8:Release 1

IPR2018-OOO47
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JEDEC Standard No. 21-C

Page 3.4.1-6

* Sfor For NC

 
  
  

  

 
  

64K X 8 EPROM

32K X 8 EPROM

16K X 8 EPROM

8K X 8 EPROM

 

28 PIN DIP

TOP VIEW

 

*‘ STor For NC "'31. or NC @Eor 8-or NC # CTor 57VPP ## NC or VPP

 

FIGURE 3.4.1-2

8K TO 64K BY 8 EPROM IN DIP
Release 1
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JEDEC Standard No. 21-C

Page 3.4.1-7

s12KxaEP'ROM ' ' Illlllil-llIII

emxemoM IIIIIIIIIIuII
emexeeeoM III-III:
mmoM quIeIImu
mxemoM IIIIuIIIIIII ~

moM Illl IIIIIueo
exemoM IIeeIIIIInu

moM IIuII IIIIII

eexeeeeoM IIIIIIII\
I ._==IIIII 33 a
 

 
    
 
   
 

  
 
 

 

 
 

  
 

 
 

 

!-.!---=A5 m IIII. I!!!H. H--- ---I .-

::ee::::: Ile::::::
::Ie::::: a ea :~::::e::
3-3g---=. a CHIP CARRIER a: ala=g%fl-!,,,, .1- .i--- ,3 ,3 I -: Ii

::Ie::::: no X m : ::::-::
::I:::: e m a::::: -::
::I:::: Me no on I::::: ::
I.fi!lll:fi m TOP “5‘” m fi=IIIIDQIH

H- H-I- [II-I 7 .-IIIIIIII /
IIIIIIII
IIIIIIIII NOTE
II‘IIIIIII #:NU on PLASTIC cc

mam-mm , “5° ”£52?” CC

Illllllllll

FIGURE 3.4.1-3

2K TO 512K IY 8 EPROM IN CC

Release 1 IPR2018-OOO47
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Page 3.4.1 -8  

 
 

l 32 vcc 32 vcc 32 vcc:

31P31P31A

VCC 30 VPP 30 A

VPP 1 VPP 1 VPP 1 I

AzAzAz

A3A3A3A

 

 
 

 
 
 
 
 

 

 

 
 

 
   

 

A4A1'1A4A2 7 A129A29A29A

71' :5 2’5 2’3 1 71:175- 28°;
:6 :6 752-4 - 25'; 372.7 1.1";

If, 2-72-73} 1 1117;11:55 7,:

7871'; :1 2° 217 12-5-1;- '5 ”X
:9 T; 2-9 A 7 TEE"; '1?

76110 A10 A10 A .1: 2.3.1:; .1:

:1 761-11 :1. 11-:- 9 . . 1:; 2-2 _@. 1:2 .6;
1° 11' 12 71-11. 2°11 A 10 ' 322.132.1330 33

3513 3512 5513 5511 no 11 7 I121 ‘13; 711311 BE.
5514 SS 1: 5514 5512 no 12 '11; "932.- - B;
0515 Inc-1.15 DO 15 DO 13 DO 13 Ina-s DQ - DQ

v.3;1s V’s; 1; vss 1s ‘vss 14 vss 14 TOP VIEW 15 B; .7 1;; ‘7 1.30 7 I);

2Kx 8 IN 28 PIN, 0.400"

64K x BIN 23 PIN, 0.400"

128KX 8 IN 32 PIN, 0.400"

assts IN 32 PIN, TBD _ ._
# = G or G/VPP

512sz IN 32 PIN, TBD . @ = gong

FIGURE 3.4.1-4

32K TO 512K BY 8 EPROM IN SOJ e SE1
R115eI€2018-00047
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Page 3.a.1-9

 

  
 

1M X 8 EPROM

512K X 8 EPROM

 
  
 

255K X 8 EPROM

128K X 8 EPROM 

   

  
_- _. fl: “,5: ~ 32 PIN DIP :

,, As

‘“ “ :51; W “
== 2;; --

1:51:22 “
-- -- an ~-

'"' " =5 3;; ’°
-- --==~~;;o
“ “E: 3;, -=
" " =5“ 35; “
.. -- E! ..- Q's-s TOP VIEW --

128K ToilggfiYEaaéqéé-gm IN DIP
REIGM1 IPR2018-00047
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Page 3.4.1-10

 

 
  

512K X 9 EPROM I

256K X 9 EPROM

128K X 9 EPROM

64K X 9 EPFIOM

32 PIN DIP

TOP VIEW

FIGURE 3.4.1v6

64K TO 512K BY 9 EPROM IN IIP
Release 1
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Page 3.4.1-11

  
  
  
  
  

 
 

 
  

 

 

64 x 16K x a sword

32 x 16K x a EPROM

15 x 16K x a EPROM

a x 16K x a EPROM

4 X16KX a EPROM

2 X 16K X 8 EPROM

28 PIN DIP

0.6” 
 

TOP VIEW

 

 

 

mum-—

H H H
OUTPUTS = n (BINARY) ACTIVE HIGH

  

FIGURE 3.4.1-7

2 TO 64 X 16K BY 8 PAGE SELECT EPROM IN DIP
Release 1
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JEDEC Standard No. 21~C

Page 3.4.1-12

512K X 8 EPROM llllflllflllllllmnfllfllfll
256K X 8 EPROM IIIIIIIIIIIIIIIIIIWIIIIIIIIII
128KX8EPROM A4 A5 A6 A7 A12 A15 A16 PP c T5 NC A14A13 A8 A9 A11

TSOP‘fi

8 mm X 20 mm ,,,,,,,

PIN PITCH = 0.5mm VVVVVVV

TOP VIEW
 
A3 A2 A1 A0 DQODQ1DQ vssoo DQDQ 00.00 '5' A10 E5

FIGURE 3.4.1—8

128K TC 512K BY 8 EPROM IN TSOP—1
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Page 3.4.2—3
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 SCC

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,

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-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. 3.4.2—4

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

CAPACITY—~512K, 1M, 2M, 4M, 8M, 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 ASSIGNMENTS—4M TO 128M, Fig. 3.4.2—5

3.4.2.6 - 512K and 1M BY 16 EPROM IN SCC

CAPACITY—-512K & 1M WORDS OF 16 BITS

PACKAG E—44TERMINAL SCC, 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

CAPACITY—64K, 128K & 256K WORDS OF 16 BITS

PACKAGE—~48 PIN TSOP—1 12 mm X 20 mm, PP=0.5 mm

PIN ASSIGNMENTS—Fig. 3.4.2—7

Release 6
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255K X 15 EPROM

128K X 16 EPROM

64K X 15 EPROM,

32K X 16 EPROM

40 PIN DIP

0.6”

TOP VIEW

FIGURE 3.4.2-1

32K TO 256K BY 16 EPROM IN DIP
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16K X 15 OR 32K X 8 EPROM

 28 PIN DIP
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TOP VIEW

* NC or vss

FIGURE 3.4.2-3
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16K TO 256K BY 16 ADDRESS/DATA Nix EPROM IN RCC
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12831 X 16 EPROM orOTP
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8M X 16 EPROM MW
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FIGURE 3.4.2—7

64K BY 256K BY 16 EPROM IN TSOP—1
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M X 16 EPROM or PROM in D

1M X 16 EPROM in DIP

12K 16 EPROM in DI
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3.5 Electrically Erasable ngrammable Read Only Memory (EEPROM)

The following EEPROM standards were developed by the MOS Committee and have been
implemented using MOS technology.
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3.5.1.1 — .5K TO 2K BY 8 EEPROM FAMILY IN DIP

CAPACITY—.5K, 1K, 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 — 1K TO 32K BY 8 EEPROM FAMILY IN DIP

CAPACITY—4 K, 2K, 4K, 8K, 16K, 32K WORDS OF 8 BITS

PACKAGE—28 PIN DIP, 0.6“ WIDE

PIN ASSIGNMENT—Fig. 3.5.1—3

3.5.1.4 —— .5K TO 32K BY 8 EEPROM FAMILY IN RCC

CAPACITY—.5K, 1K, 2K, 4K, 8K, 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 1M BY 8 EEPROM FAMILY IN SCC,

CAPACITY-4 28K, 256K, 512K, & 1M WORDS OF 8 BITS,

PACKAGE—44 PIN SCC, 0.650“ X 0.650”

PIN ASSIGNMENT—Fig. 3.5.1—9
Release 5
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3.5.1.10 - 32K TO 256K BY 8 EEPROIVi FAMILY IN TSOP1

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 EEPROIVI

This standard Specifies features beyond the existing pinout standards that need to be standardized

for 32KX 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 0 and 5 Volts.

3.5.1.11.2 - OPTIONAL FEATURES

The followin 9 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
-—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 EEPROIVI

This Standard prOVideS an optional command set for DUAL~SUPPLY EEPROM 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 SEI' TRUTH TABLE is shown in Figure 3.5.2—4

3.5.1.13 — 512K BY 8 DUAL—SUPPLY EEPROM IN RCC

CAPACITY-—512K WORDS 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 T0 512K BY8 SINGLE-SUPPLY EEPROM FAMILY IN DIP, RCC, & TSOP-1

CAPACITY—-32K, 64K, 128K, & 256K WORDS OF 8 BITS,
THESE DEVICES ARE APPROVED IN THREE PACKAGES:

DIP PACKAGE-32 LEAD DIP, 15.24 mm (0.6”) WIDE WITH 2.54 mm (0.1”) PP
PIN ASSIGNMENT——Fig. 3.5.1—13

FICC PACKAGE-~32 LEAD FICC, 11.43 mm X 13.97 mm (0.450” X 0550”)
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

Release 5
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3.5.1.15 — 256K, 512K, 8: 1M BY 8 DUAL—SUPPLY EEPROM IN TSOP—1

CAPACITY—256K, 512K, 1 M WORDS OF 8 BITS,
PACKAGE—4O LEAD TSOP—1, 10 mm X 20 mm WITH 0.5 mm PP

PIN ASSIGNMENT—256K, 512K, Fig. 3.5.1—18
PIN ASSIGNMENT—1M, Fig. 3.5.1-16

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

3.5.1.16 - 1M TO 8M BY 8 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 — 8K BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP—2

CAPACITY—8K WORDS OF 256 OR 264 BYTES, SERIALLY ACCESSED

PACKAGE—~44/4O 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

3.5.1.18 - 1M & 2M BY 8 SINGLE OR DUAL SUPPLY EEPROM FAMILY IN PSOP

CAPACITY—1M & 2M WORDS OF 8 BITS,

PACKAGE—44 LEAD PSOP 16 mm wide WITH 1.27 mm PP

PIN ASSIGNMENT—Fig. 3.5.1-20

Release 7
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 .5K X 8 NVRAM
 
  

 

2K x a EEPROM'

1K X 8 EEPROM

    

.5K x a EEPROM

D 355:}!A8

A9 A9 A9 ASIASI=W===
EAW

 

 
 

 
 24 PIN DIP 
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FIGURE 3.5.1-1 .

.5K TO 2K BY 8 EEPROM IN DIP
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FIGURE 3.5.1-2

2K & 4K BY 8 EEPROM IN RCC
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32K X 8 EEPFIOM

16K X 8 EEPROM

8K X B EEPFIOM

4K X 8 EEPFIOM

2K X B EEPFIOM

1K X B EEPROM

 

28 PIN DIP

0.6”

TOP VIEW

FIGURE 3.5.1-3

‘IK T0 32K BY 8 EEPROM FAMILY IN DIP
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.5K TO 32K BY 8 EEPROM FAMILY IN RCC
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FIGURE 3.5.1-5

32K T0 256K BY 8 EEPROM FAMILY IN SOJ
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TOP VIEW
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FIGURE 3.5.1-6

32K TO 512K BY 8 EEPROM FAMILY IN DIP
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256K X 8 EEPROM

128KX 8 EEPROM

64K X 8 EEPROM

32K X 8 EEPROM  
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======A2 0.450” x 0.550” ===Illl

 # = NU ON PLASTIC CC
NC ON CERAMIC CC

‘ PIN 1 CAN BE VPP. NC, OR OTHER LOGIC SIGNAL

FIGURE 3.5.1 -7

32K TO 256K BY 8 EEPROM FAMILY IN RCGRelease 1
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32K TO 256K BY 9 EEPROM FAMILY IN IIP
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1M X B EEPROM

512K X a EEPROM

256K X 8 EEPROM

128K X a EEPROM
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FIGURE 3.5.1-9

11st TO 1M BY 8 EEPROM FAMILY IN SOCRelease 1
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We IIIIIIIIII IIIIIIIIIIIIIIIII
msemom IIIIIIII W IIIIIIIIIIIIIIIIIII
32KX 8 EEPROM I A4 I A5 I A6 IA7 |A12| NC I NC NPPNCG W INC IA14IA13

TSOP1

8 mm X 18.4 mm

PIN PITCH = 1.0 mm

TOP VIEW 
IA3 IA2IA1 IAO DQODQIDQEIVSSDQW? E IA10| G I

NOTE— This 32k X 8 part is for 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 designamrfor the TSOP1 package is PDSO—G

FIGURE 3.5.1-10

32K TO 256K BY 8 EEPROM IN TSOP1

Release 2
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32K X 8 BIT EEPROM EXTENDED FEA! uRE §TANDARD
This standard specifies features. beyond the existing JEDEC pinout standards, that need to be standardized for32K x 8 bytewide
EEPROMS. Two categories of features are definedin this standard: 1) Mandatory features, 2), Optional features

The mandatory features, which are the minimum set necessary to achieve funcfional compatability for 256K EEPROMS, must be
mplemented tobe‘In cornpliancs with lhisstandard. Any.all ornone ofthe optional features may be implemented attire manufacturers

discretion. However, if an optional feature defined in this standard'[8 implemented it must operate as specifiedIn this standard to be
in compliance with the standard.

Other features not described'In the standardmay be incorporated and the device sttll beIn compliance as long as they are compatiblewith the required and optional features“In thismaystandard.

256K BIT BYTEWIDE EEPROM REQUIRED §TANDARD FEATURES

1. VCC SUPPLY IS 5 VOLTS NOMINAL

2. STANDARD LOGIC TRUTH TABLE (FIG. A1-1)
3._—STANDARD“READ‘CYCEE"|1MlNG”(FlG. A’1-2)
4. STANDARD BYTE WRITE CYCLE FEATURES

-TlMlNG (FIG. A1-3)
—DATA AND ADDRESS LATCHEs
-SELF—TIMED WRITE CYCLES

-ALL INPUT LEVELS IN RANGE BETWEEN o v AND 5 v.

 

OPTIONAL FEATURES

 
1. PAGE WRITE MODE (FIG. A1-4)

-STANDARD PAGE WRITE CYCLE TIMING

-16 BYTE MINIMUM PAGE SIZE (A0 - A3)
DATA POLLING (FIG. A1-5)

-MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING

SOFTWARE DATA PROTECT OPTION (FIGS. A1-6 & A1-7)
HARDWARE MASS ERASE (ALL 1’S) (FIG. A1-8)
SOFTWARE MASS ERASE (ALL 1’S) (FIG. A1-9)

.0leN
H 32 BY 8 BITPOEEM TRUTH ABLE

a__w. I
I H A; N 7 T ACTIVE fl WI_fi—_m I
,n—-——'
L— WRITE lNHIBlT HlGHZ ACTIVE l
L - WRITE INHIBIT HlGHZ

*NOTE: Gfunctions as both an outputControland a writeinhibit controlIn this EEPROM Standard

FIGURE A1-1

      
 
 

 

Release 1
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256K BIT EEPROM READ CYCLE TIEING

TAVAX

A -—
TELQV Tnvav

E

E

 

 
  

 

no “or. _ z “was”-QXG'O“Hwy?”

SYMBL N DESCRIPTION 7 h S - M - --

a 7 I 7 ADDRESS VALID TOADDRESSCHANGE (READ CYCLE TIME)

I 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 5 Low TO ACTIVE OUTPUT .
m

tGHQZ '6‘ HIGH TO HIGH.z OUTPUT

tAXQX ADDRESS INVALID TO DATA OUT INVALID :

    
FIGURE A1—2

Release 1
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255K BIT EEPROM STANDARD BYTE WRITE CYCLE TIMING

A C-OXOX”my:fix
a 1' In.“

a or E - W” ‘U’
(see nD'te 1) TGLVL

D OXOXOXO Input 91Wm
TDVWH , TVHDX

HIGH-Z

aW“

 
NOTEh1: lYIN/rite Cycle Tuning[3 mferenoed to the W orE inputs. whicheverIs last going low, and the W orE inputs thOhever'Is first.gomg I9

        
SYMBOL (NOTE 1) 7 V 7 7 . DESCRIPTION 7 . 7 H...“ 7 A E

WW ‘7 W OR ELOVv TO W OR E OW CYCLE TIME RITE CYCLE TIME) 7’ V:

I tAVWL, tAVEL ADDRESS VALID T0 W OR E LOW TIME (ADDRESS SET-UP TIME)

I tWLAX, tELAx W OR E LOW TO ADDRESS INVALID (ADDRESS HOLD TIME) I
; tGHWL, tGHEL G' HIGH TO W OR E LOW TIME :

tWHGL, tEHGL 6 HIGH HOLD TIME FROM W OR E HIGH

tWLWH, tELEH W OR E LOW TO W OR E HIGH (WRITE PULSE DURATION)

I tDVWH, tDVEH DATA INPUT VALID TO W OR E HIGH (DATA SET-UP TIME)

. tWHDX, tEHDX W OR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME) ' I

FIGURE A1-3

Release 1
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256K BIT EEPROM PAGE EIAODE WRITE CYCLE TIMING

(III f
'I'VHG.

TVLULIB.) ’

THLVLGV)

I'BVUH '
TVI'EIX

BYTE n BYTE nI-l I BYTE n-I-E
BYTE D BYTE 1 BYTE E

 

Note 2 Page Load TImings are referenced to the W orE inputs, whichever is lastwhen going low. and to the W orE inputs, whichever
is first whengoing high.

Note 3: Bytes may be loaded and re-toaded at random within a page load cycle. The page address must remain the same throughout
the page load cycle.

       
I BEBSPME 2”

W OR E LOW TO W OR E Low PAGE WRITE CYCLE TIME I

. mva, tAVEL ADDRESS VALID TO W OR E LOW TTME (ADDRESS SET-UP TIME

f tWLAX, tELAX W OR E Low TO ADDRESS INVALID (ADDRESS HOLD TIME)
tGHWL, tGHEL ‘G HIGH TO W OR E LOW TIME

I tWHGL, tEHGL ’G' HIGH HOLD TIME FROM W OR E HIGH

i_W OR E Low TO W OR E HIGH TIME (WRITE PULSE DURATION)
., tWHWL, tEHEL W OR E HIGH TO W OR E LOW TIME (WRITE HIGH RECOVERY) i

tDVWH, tDVEH DATA INPUT VALID TO W OR E HIGH (DATA SET-UP TIME)

W OR E HIGH TO DATA INPUT VALID (DATA HOLD TIME) i

tWLWL, (BL) W OR E Low TO W OR E LOW BYTE LOAD CYCLE TIME

FIGURE A14

Release 1
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255K BIT EEPRORE DATA 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'll 
l

G

9'09"."m' “m"

  

D V

~max . VALID DATA DU

X01919 WM Mic/”Liam 4.mm

FIGURE A1-5

Release 1
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256K BIT EEPROM OPTIONAL SOFTWARE DATA PROTECTION

-SOF'IWARE DATA PROTECTION IS A DIFFERENT METHOD OF PREVENTING INAD-

VERTANT WRITE OPERATIONS IN A_NONVOLATILE MEMORY COMPARED TO THE
"HARDWARE" 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: D7ID6/D5/D4/D3IDZID1/DO

—ADDRESS FORMAT: A14/A13/A12/A11/A10/A9/A8/A7/A6/A5/A4/A3/A2/A1IAO

 
 
 

"ACCESS WRITE" MEI-—

£_ "ACCESS WRITE" "I
:I- "ACCESS WRITE -_l
i- “E'PAG WRTEI": .,“I

-—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, THE
SOFTWARE SEQUENCE MUST BE USED TO WRITE TO THE PART.

—-THE SOFTWARE PROTECTION CAN BE DISABLED AND THE PART RECONFIGURED

TO HARDWARE-ONLY PROTECTION, BY APPLYING THE SIX STEP SOFTWARE SE-
QUENCE BELOW:

 

 
fin——-l
i__m_mI-i
t-___I
in———i
I“——-§

 
 

 
 

  

 

 
 
  

   

FIGURE A1—6

Release ‘I
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256K BIT EEPROM SOFTWARE DATA PROTECTION TlfiélNG

 

L7H
L LVL(a)

TVLV TVHVL

H TDW

1397-1300 E E-E-m-M
L 1 a 3 4 5 ——

E or Q
L

TAVVL
(see note 57 H

NOTE 5: Software DaIa Protection TImings are referenced to mowor'E Inputs. whichever

is last going LOW. and the W orE Inputs, whichever is first. going HIGH. 

, SYMBOL (NOTE 5) DESCRIPTION

tWLWL(BL), tELEL(BL) W OR E LOW TO W OR E LOW BYTE LOW CYCLE TIME»

‘ tWLWH, tELEH W OR E LOw TO W OR E HIGH (WRITE PULSE DURATION)
i _. _ __ ._ E

tWHWL, tEHEL w OR E HIGH TO w OR E LOW TIME (WRITE HIGH RECOVERY) .

' tAVWL, tAVEL ADDRESS VALID TO W OR E LOW TIME (ADDRESS SET-UP TIME) g

  

    tWLAX, tELAX W OR E LOW TO ADDRESS INVALID TIME (ADDRESS HOLD TIME)

tDVWH, tDVEH DATA INPUT VALID TO W OR E HIGH (DATA SEr-UP TIME)

tWHDX, tEHDX ' W OR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME)

FIGURE A1—7

Reluse 1
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255K BIT EEPROM OPTIONAL HARDWARE MASS ERASE (ALL 1'3) 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)

— A0 - A14 = DON’T CARE (EITHER HIGH OR LOW LOGIC LEVELS)

FIGURE A1-8

256K BIT EEPROM OPTIONAL SOFTWARE MASS ERASE ALL 1’S FEAT RE

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.

{VG—STEP-m_ ”07m“rrrrr
%- "Access" WRITE -I

I- "ACCESS" WRITE -—

 

 
 
 

  

  ——-§E_.El-l
"—W—

[—n—m-ll—-.—-EI-i
-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.

 

 
 

  

FIGURE A1-9

Release 1

IPR2018-OOO47

ASUS Computer EX1006 Page 157



IPR2018-00047 
ASUS Computer EX1006 Page 158

 

JEDEC Standard No. 21—0

Page 3.5.1—23

DUAL POWER SUPPLY EEPROM COMMAND SET

COMMAND CODES

  
CYCLE CYCLE CECCniPnoN
IE.-

7-—o—-
iéfl-fil—.

“-0-—
“——

v-——i

VIM-—

,U-UV

—IE_-
-_-_

EE-——'g

NOTE: All operands are in HEX.

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
This Standard provides an optional command set for use withdual supply voltage EEPROM devices.
Thes 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.

Release 3

FEGURE 3.5.i-11

DUAL POWER SUPPLY EEPROM COMMAND SET
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CHIP CARREER

0.450” X 0.550”

TOP VEEW

FIGURE 3.5.1-12

512K BY 8 DUAL—SUPPLY EEPROM IN RCC

Release 5
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Release 5
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Page 3.5.1 -25

512K X 8 EEPROM

256K X 8 EEPROM

128K X 8 EEPROM

 
FIGURE 3.5.1—13

128K TO 512K BY 8 SINGLE—SUPPLY EEPROM FAMILY IN DIP
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512K X 8 EEPROM | "I'M“
256K X 8 EEPROM I IA17 I

 
128KX8EEPROM lA12'A15'A16I NC IVDDI W INC I

EEEIEEE

32 PAD

CHEF CARREER

0.459” X 0.550”

TOP VIEW

—L—LHEEHHEHEE IBEBEBRBB
MEEIEEEZ

FIGURE 3.5.1-14

128K TO 512K BY 8 SINGLE—SUPPLY EEPROM FAMILY IN RCC

Release 5
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llllllllflllllflllllflllfll
llllllllllllllllllllllllllllll

128KX8 EEPROMIA4 'AS 1A61A7IA12|A151A161NC IVDDIVV INC|A14IA131A8 |A91A11

32 PIN

TSOP‘E

3 mm X 2@ mm

PEN FETCH = 9.5mm

TOP VIEW 
IAS 1A2 I A1 le lDQolDQ1IDQzlvssiDQalDQ4lDQsiDQsIDQ7I E |A1ol 'G' I

FIGURE 3.5.1—15

128K TO 512K BY 8 SINGLE—SUPPLY EEPROM FAMILY IN TSOP—1
Release 5
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1024KX8EEPROM A4 A5 A6 A7 A8 A9 A10 A11 13W VPP van ‘1: A12 A13 A14 A15 A16..-

40 PIN

TSDP1

10 mm X 20 mm

PIN PITCH = 0.5 mm

TOP VIEW
 

A3 A2 A1AODQODO1D02DmVSSVSSVDDDQ-1D05DQGDQYRY E W NC NC

* 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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8M xs EEPROMI flflflflflflflflflfllflflflflflflflfllfllfll
4MX8EEPR°MI lllllllllllllllllllllllllllllllllllllllllllllll
2MX855pRomIIIIIIIIIIIIIIIIIIIIIIII

1M X 8 EEPROM INC I NC I A4 I A5 I A6 I A7 I As I A9 IAwIAn I r53 I NC IVDDI E IA12IA13IA14IA15IA16IA17IA18IA19I NC I NC

48 PIN

TSOPI

20 mm X12 mm

PIN PITCH = 0.5 mm

TOP VIEW 
NC I NC I A3 I A2 I A1 I An IDQOIDQ1IDQZIDQSIVSSIVSSIVDDIDQ4|DQ5IDQSIDQ7I RYI E I 7v I NC] NC I NC I NC

IIIIIIIIIIII‘IIIIIIIIIAzoIll

FIGURE 3.5.1—17

1M TO 8M BY 8 SINGLE—SUPPLY EEPROM FAMILY IN TSOP—1
Release 5
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512“ 8 EEPROM llllflllllflllllllllllll‘llllllll‘llll’lll
256KX8EEPROM A1 A2 A3 A4 A5 A6 A17 NC RFU VPPRFU “W A8 A9 A11 A12 A13..-

40 PIN

TSOP1

10 mm X 20 mm

PIN PITCH = 0.5 mm

TOP VlEW

 
A0 E VSS G DQO DQl DQ2 DQ3 NC VSS ID DQ4 DQ5 DQ6 DQ7 A10 N—C N-C VSS A17

FIGURE 3.5.1—18 ‘

256K 8: 512K BY 8 DUAL SUPPLY EEPROM IN TSOP1
Release 6
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Eh2H

2zOIOI
z
IoI
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8K X 2568/8K X 2643

44/40

TSOP2 7

35 PIN PITCH 9

0.8 mm

35 10 V

 
TSOP2

38

  
 

  
REVERSE BEND

  
21 7

TOP VIEW TOP VIEW
;VDD

The JEDEC Std. No 30 designator
for the TSOP2 package is PDSO—G

 

FIGURE 3.5.1—19 A

8K BY 256B or 8K 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

MCycle when not ready

——-—-—
-—-—
-—
Suspend during None
Auto Multi—Block Erase

Ssatstattsas --—
-n—-
SSeat -—-
tSttsss

Operation Mode luring Read State

---I:nfl at
-----—-

—-----—-

—-----—-

   
  
  

  

  
  

 

  

 

 

 

  

 

  
 

  

FIGURE 3.5.1—19 B

8K BY 2563 or 8K BY 264B SERIAL ACCESS EEPROM COMMAND

TABLE

Release 6
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Logic Table

Address Output

Serial Read & Output

During Auto Program

During Auto Erase 
-ADQO ADQ1 ADQZ ADQ3 ADQ4 ADQS ADQB ADQ7

 

 
A0 2 A7 : Column Address

A8 2 A11 : NAND Address

A12 2 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 WE: Write Protect

RYz‘ Ready ADQn: Address/Data/Command Multiplex

FIGURE 3.5.1—19 C

8K BY 2563 or 8K BY 264B SERIAL ACCESS EEPROM LOGIC TABLE

Release 6
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2M X 8 EEPROM

1M X 8 EEPROM

PIN PITCH

PP=1.27 mm

TOP VIEW

 
FIGURE FIGURE 3.5.1—20

1M & 2M BY 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP
Release 7
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3.5.2 EEPHOM, 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 EEPROIVI IN 300

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

CAPACITY—~256K, 512K,1M,2M,4M,8M, 16M, 32M, 64M, and 128M 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—~1M, 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, 8: 4M DENSITY, BY 8 8: 16 FEEPROM IN PSOP

CAPACITY~1 M, 2M, & 4M, BITS WITH X8 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 - 1M TO 32M DENSITY, BY 8 a 16 FEEPROII/I IN TSOP1

CAPACITY—1 M, 2M, 4M, 8M, 16M, & 32M BITS WITH x8 0R x16 DATA INTERFACE.

-—128K, 256K, 512K, 1M, 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

 
Release 7
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Release 1

 
JEDEC Standard No. 21-0

Page 3.5.2-5

40 PIN DIP

7 TOP VIEW

FIGURE 3.5.24

4K TO 32K BY 16 EEPROM FAMILY IN DIP
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x 16 666661 66 66661611 IIIIIIIIIIIIIIIIIIIIII
16616 x 16 6666M 66 66661611 IIIIIIIIIIIIIIIIIIIIII
611< x 16 666611 66 6666611 IIIIIIIIIIIIIIIIIIIIII
nKXWPfiuMorammM lllllllllllllllllllllfl
161< x 16 666611 66 6666611 IIIIIIIIIIIIIIIIIIIII
8K x 15 PSRAM or EEPROM """Illll'llllllll.

4K x 15 PSRAM or EEPROM EEEEEME-“E\\
—---- '7 35 “NC A“ ---a
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Release 1

IPR2018-OOO47

ASUS Computer EX1006 Page 174



IPR2018-00047 
ASUS Computer EX1006 Page 175

 

 

4M TC 128M BY 16 EEPROM AND FEEPROM IN DIP

Release 2
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128M X 16 EEPROM or FEEPROM

645“ X 15 EEPROM or FEEPROM
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8M X 16 EEPHOM or FEEPHOM

4M X 16 EEPHOM or FEEPROM
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 2M x1e EEPROM in DIP

1M x1e EEPROM in DIP or SO—G

512K x1e EEPROM in DIP or SO—G

256K x1e EEPROM in DIP or SO—G

‘ZM x1e? EPMEFIOin

1M x 16 EEPROM in 50—6

-2Kx1e EEPFIOM in s- x
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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 SO—G  
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 41111 X 16 DS EEPROM

2M X 16 DS EEPROM

1M X 16 DS EEPROM

 

  

  
 

56 PIN

ssop

11 13.5 mm 46

12 Pin Pitch 45
; 13 0.8 mm 44

43

42

 

 

 TOP VIEW

 
 

 

FIGURE 3.5.2—5
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256K X 16, 512K X 8 FEEPROM

128K X 16, 256K X 8 FEEPROM 
 . ‘ KX16,128KX 8 FEEPRO 

 
 
 PIN PITCH

PP=1.27 mm  
 

 ?- DQ15/
31 A;1

  
  

TOP VIEW

FIGURE 3.5.2—6

1M, 2M, & 4M DENSITY BY 8 & 16 SINGLE OR DUAL SUPPLY

FEEPROM IN PSOP, 128K TO 512K BY 8 0R 64K TO 256K BY 16
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unnuuununummnuuum:
. uuufluuuuuunuumllununuum

am . llllllllllllllllllllllllllflllllllllllllllll
4MDENSITYIIIIIIIIA17|IIIIIIIIIIIIIII

1,2M DENSITY I A1 I A2 I A3 I A4 I A5 I A6 I A7 INC I NC I SEIEIKPCPI'S—y W INC I NCIAS I A9 IA‘IOIA11 IA12IA13IA14IA15

TSOP1

20 mm X 12 mm

PIN PITCH = 0.5 mmFLASHEEPFIOMDEVICEDENSIT
TOP VIEW
 

.. .. "15 BT,
1M DENSITY AOI E Ivss] G [00010081001|Doglnozpo1qDoapomvaolDQ4po1qooslno1qDoepmqu7 M vssl New:

2MDENSITY|IIIIIIIIIIIIIIIIIIIIIIImsI

m ennunnunnnnnnnmmmnn .
ORGANIZATION VS. DENSITY TABLE
DENSITY X16 X8
1Mb 64KX16, 128KX8
2Mb 128K X 16 256K X 8
4Mb 256KX16 512KX8
8Mb 512KX16 1MX8
16Mb 1MX16 2MX8
32Mb 2MX16 4MX8

FIGURE 3.5.2—7

1M TO 32M DENSITY BY 8 81 16 SINGLE OR DUAL SUPPLY

FEEPRQM IN TSOP1, 64K TO 2M BY 16 OR 128K TO 4M BY 8
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3.5.3 EEPROM EXTENDED FEATURES

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:

- 32K X 8 BIT EEPROM EXTENDED FEATURE STANDARDS. PP 3.5.1—15 to 22

—- 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 EEPROMs 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 0 and 5 Volts.

-DATA\ Polling

3.5.3.1.2 — OPTIONAL FEATURES

The following features are optional and are not required forthe 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 greaterthan 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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EEPRQM EXTENDED FEATURE STANIIAR (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 optlonal features may be implemented at the manufacturers discretlon.
However, if an optional feature deflned ln thls 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 optlonal 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 O V AND 5 V.

6. DATA POLLING (FIG. A1~—5)

MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING

OPTIONAL FEATURES

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. A1—9)

4. SOFTWARE MASS ERASE (ALL 1’S) (FIG. A1—10)

W

III-“-

~NOTE: G functions as both an output control and a write Inhibit control in this EEPROM Standard.

FIGURE A1—1
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SENGLE—SUPPLY EEPROM COMMAND SET

Bus Command Table

Wnte Cycle Wnte Cycle Wnte Cycle Read/Wme Cycle Wnte Cycle Wn'te Cycle

-m-m lea-WWW
-----------------W-fl----
_-W---W------
—--------W----
-H-----------
--fl---M-----
Sector Erase Suspend - Erase can be suspended dun'ng sector erase with Addr (don~t rare),)Data ()BOH
Sector Erase Resume - Erase can be resumed after suspend with Addr (don~t care), Data (30H)

Note: A0IS always LSB regardless of data width.

  

 

 

 
Command Sequence ,
Read/Reset

 

  
  
  

   
   

FIGURE A1—2
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SINGLE SUPPLY EEPROM READ CYCLE TIMING

IAVAX, tAVAV

 
  

 
 

 SYMBOL DESCRIPTION

IAVAX, IAVAV ADDFIESS VALID TO ADDRESS CHANGE (READ CYCLE TIME)

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

ADDFIESS VALID TO OUTPUT VALID (ADDFIESS ACCESS TIME) lGLQV
E LOW TO ACTIVE OUTPUT

G LOW TO ACTIVE OUTPUT

E HIGH TO HIGH—Z OUTPUT

IGHQZ G HIGH To HIGH-Z OUTPUT

ADDFIESS INVALID TO DATA OUT INVALID

FIGURE A1—3
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SINGLE SUPPLY EEPROIVI READ CYCLE TIMING

 
A .922212

"G //I' ‘\\\\"

W
W or E GLWL

9222- XXX?
gm H'GH—Z tDVWH ' WHDX

SYMBOL (NOTE 1) DESCRIPTION

IWLWL, IELEL , W OFI E LOW TO W OFI E LOW CYCLE TIME (WRIITE CYCLE TIME)

tAVWL, tAVEL ADDRESS VALID TO W 0R E LOW TIME (ADDRESS SETUP TIME)

WOR E LOWTO ADDRESS INVALID (ADDRESS HOLD TIME) .

IDVWH, IDVEH DATA INPUT VALID TO W OR E HIGH (DATA SET—UP TIME) _

IWHDX, IEHDX WOR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME)

FIGURE A1—4
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SINGLE SUPPLY EEPROM IATA IAR PDLLING

ANI AUTOMATIC WRITE OPERATION STATUS

”an“
NPROGRESSmun-In
mull--

EXCEEDED AUTOPROGRAMMING---nnR“ME -W-fl-
L'M'TS E_SINGIN AUTO—ERASE—E----

FIGURE A1—5

   
 

 

 
 

 
 
 

 

  
  

Definition of Automatic Algorithm

Automated Write

Data Command = 10h/ Byte Address and Data (1 st/2nd bus cycle)

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

pulses required for complete programming.

A data polling status bit (output pin DQ7) and a toggle bit status (output pin D06) provide

feedback to the system as to the status of the programming operation. Either D07 or DOB
can be used.

 

Data Polling— DQ?

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

DQ7. 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 Iit— DQG

While the automated algorithms are in progress, successive attempts to read data (ad-
dress = don’t care) from the device will result in DQB toggling between the logic levels ”1”

and ”0”. Once the automated operation is complete, DQB 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 afterthe rising edge of the second W pulse. This
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IPR2018-OOO47

ASUS Computer EX1006 Page 186



IPR2018-00047 
ASUS Computer EX1006 Page 187

JEDEC Standard No. 21-C

Page 3.5.3—8

feature allows the user to determine if the device is partially through the two write pulse
sequence.

Exceeded Timing Limits -— D05

D05 will indicate if the program or erase pulse counts have exceeded the specified limits.

Under this condition, D05 will provide a logic ”1 ” output.

Hardware Sequence Flash — D04

If the device has exceeded the specified erase or program time and D05 is at logic level ”1”, '

then D04 will indicate which step in the algorithm the device exceeded limits. A logic level

”0” in D04 indicates that the programming limits were exceeded. A logic level ”1” indicates
erase limits were exceeded.

Sector Erase Timer— D03

Afterthe compietion of the initial sector erase command sequence, the sector erase time—

out of 100us will begin. If another sector erase command is written within the 100115 time—

out window, the timer is reset.

lf Data Polling or the Toggle bit (D06) indicates that the device has been written with a valid

erase command, D03 may be used to determine if the sector erase timer window is still

open. If D03 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 D03 is at logic level

”0”, the device will accept additional sector erase
commands.

D00—I02 are reserved for future use.
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SINGLE SUPPLY EEPROIVI PAGE MODE WRITE CYCLE TIMING
 

tWHGL

tWLWL(Pd\‘ 
 

 

 
 

 DESCRIPTION

W OR E LOW TO W OR E LOW CYCLE TIME (PAGE WRIITE CYCLE TIME)

ADDRESS VALID TO W OR E Low TIME (ADDRESS SETUP TIME)

WOR E LOW To ADDRESS INVALID (ADDRESS HOLD TIME)
I; HIGH TO WOR E LOW TIME

-S HIGH HOLD TIME FROM W OR E HIGH
W OR E LOW To W OR E HIGH (WRITE PULSE DURATION)

DATA INPUT VALID TO W OR E HIGH (DATA SET-UP TIME)

IWHDX, IEHDX W OR E HIGH T0 DATA INPUT INVALID (DATA HOLD TIME)

IWLWL, IELEL W OR E LOW TO W OR E LOW (BYTE LOAD CYCLE TIME)

FIGURE A'I—G
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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/DO

—-ADDRESS FORMAT: A1 4/A1 3/A12/A11/A1 O/A9/A8/A7/A6/A5/A4/A3/A2/A1/AO

STEP MODE A14—AO DQ7—DQO

”ACCESS WRITE” 5555H

”PAGEWRITE”

~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 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—AO DQ7—DQO

”ACCESS” WRITE 5555H '-
WSWRITE

_—-—

FIGURE A1—7
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SINGLE SUPPLY EEPROM SOFTWARE DATA PROTECTION TIMING

 

ml

tWLWL(BL)

WLW WHW ,

 
NOTE 5: Software Data Protection Tunings are referenced to W or E Inputs, whichever is last going LOW, and the W

or E Inputs, whlchever is first going HIGH.

     YMBOL    
 

S (NOTE 5) DESCRIPTION

tWLWL(BL), tELEL(BL) W OR E LOW TO W OR E LOW BYTE LOW CYCLE TIME   
 tWLWH, tELEH W OR E LOW TO W OR E HIGH (WRITE PULSE DURATION)

W OR E HIGH TO W OR E LOW TIME (WRITE HIGH RECOVERY)

tAVWL tAVEL ADDRESS VALID TO W OR E LOW TIME (ADDRESS SET—UP TIME)

 

   

  
  

 

tWLAX, ELAX W OR E LOW TO ADDRESS INVALID TIME (ADDRESS HOLD TIME)

tDVWH, tDVEH DATA INPUT VALID TO W OR E 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 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 MANUFAC-
TURERI

— DQO - DQ7 = ALL HIGH LOGIC LEVEL (FFH)

—— A0 -—A14 = DON’T CARE (EITHER HIGH OR LOW LOGIC LEVELS)

FIGURE A1—9

SINGLE SUPPLY BIT EEPROM OPTIONAL SOFTWARE MASS ERASE

(ALL 1’5) 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—AO DQ7~DQO

”ACCESS” WRITE 5555H

”ACCESSWRTE

”ACCESS” WRITE 5555H

- ”ACCESS" WRITE 5555H
”ACCEssvmeE

”ACCESS” WRITE 5555H

——ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLE TIMING SPECI-

FIED FOR THE PART,

—NO DATA IS ACTUALLY WRITI'EN TO THE EEPROM DURING THE ”ACCESS” WRITES. ONCE THE 6
STEP SEQUENCE IS COMPLETED, THE PART AUTOMATICALLY COMPLETES A MASS ERASE
CYCLE INTERNALLY.

 

 
  

  
 
l!

 
 

4:.

  

  HI

FIGURE A1 —1 0
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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.

 
CODES

ist 2nd OPERATION DESCRIPTION

CYCLE CYCLE  
 

 
 

 

-RESERVED

-
€--—
;-m—
i-I-I_
:--—-
:--—
rum—
l-l-_§
.m-

--—:

-- 

--—:

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 SlNGLE

SUPPLY EEPROMs with capacities greater than 256 Kb.

Three cycle Command Codes

—_----m

—f--—-—-Note: All operands are in HEX.

   
Command

 

 
 
 

  
    

Six Cycle Command Codes

------m----
-----m----
 —Note All operands are in HEX

 

  
   
  
 

 

   
All timings are per the EEPROM Software Data Protect Timing shown in Fig. A1—-7

The address space required is encompassed by AO-A14; other address lines, e.g., A15, A16, can

be at any level between VSS minimum and VCC maximum. The data space required is

encompassed by DQO—DQ7; other l/O lines, D08, 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 greaterthan 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. ,altemate between high and low, on altemate read cycles. Any address can be used
when reading to get the Toggle Bit output. Typically, the first toggle outIs 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 forthe toggle bit cycle.
tWHGL (tEHWL)Is the minimum time the system must wait from the last rising edge of W
(WE) or E until the Toggle Bit read cycleIS initiated by the falling edge of G (6E).

-—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.
if this occurs, the system will possibly get an erroneous result, i. e. ,valid data may appear
to conflict with DQB. 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, othenivise
the reject is valid.
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JEDEC Standard No. 21-8
Page 3.6-.1

3.6 Nowolafile Random Access Memory (NVRAEE)

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, Nibee Wide

3.6.1.1 .25K 8: 1K BY 4 NVRAM IN DIP

CAPACITY-256, 1K WORDS OF 4 BITS
PACKAGE-18, 20 PIN DIP, 0.3“ WIDE

PIN ASSIGNMENT--Fig. 3.6-1

3.6.2 NVRAM, Byte VIfide

3.6.2.1 .5K, 1K BY 8 NVRAM IN DIP
CAPACITY-*~.5K & 1K WORDS OF 8 BITS

PACKAGE-24 PIN DIP, 0.6“ WIDE

PIN ASSIGNMENT-—Fig. 3.6—2

3.6.2.2 .5K & 1 K BY 8 NVRAM IN RCC

CAPACI‘I’Y—-.5K, 1K WORDS OF 8 BITS

PACKAGE-32 PAD (PIN) FICC

PIN ASSIGNMENT-fig. 3.6—3
These devices are CC equivalents of 24 pin DIP devices

3.6.2.3 .5K TO 16K BY 8 NVRAM FAMILY IN DIP

CAPACR'Y--.5K, 1K, 2K, 4K, 8K, 16K WORDS OF 8 BITS
PACKAGE-28 PIN DIP, 0.6" WIDE

PIN ASSIGNMENTuFig. 3.6-4

3.6.2.4 .5K TO 16K BY 8 NVRAM FAMILY IN RCC

CAPACFFY--.5K, 1K, 2K, 4K, 8K, 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, 256K WORDS 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,

CAPACFFY--16K, 32K, 64K, 128K WORDS OF 9 BITS,
PACKAGE-~32 PIN DIP, 0.6" WIDE

PIN ASSIGNMENT—-Fig. 3.6-8

Release 1

JEDEC Standard No. 21-6

Page 3.6—3

IPR2018-OOO47

ASUS Computer EX1006 Page 197



IPR2018-00047 
ASUS Computer EX1006 Page 198

'\. L1.

JEDEC Standard No. 21-0

Page 3.6-4

Release 1

IPR2018-OOO47

ASUS Computer EX1006 Page 198



IPR2018-00047 
ASUS Computer EX1006 Page 199

1"

JEDEC Standard No. 21-C

' Page 3.6-5

  
 
 

.25K BY 4 NVRAM

1K X 4 NVRAM

.25K 8: 1K BY 4 NVRAM IN DIP

FIGURE 3.6-1

Release 1
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JEDEC Standard No. 21-C

Page 3.6-6

 
 

2K X 8 SRAM

 
 

1KX8 SRAM

 
 

1K X 8 NVRAM

 
 

.5K X 8 NVRAM

2K X 8 EEPROM
 
  

 

1K X 8 EEPROM ‘

 

 

 

.5K X 8 EEPROM

 

 

   

 
   
 

  

”33::
33:3:

EEEEE -"*a~-:
:Ell: 24‘ PIN DIP "EEK

gag: .5335;
===== IIHEH

EEEEE EE§==
===== TOP VIEW EEEEE

    

.5K 8: 1K BY 8 NVRAM IN DIP

FIGURE 3.6-2
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JEDEC Standard P40. Z‘i—C

Page 3.6-7

1K X 8 NVRAM

I 512 x a NVRAM

4K x a EEPROM

- W 2K x a EEPFIOM
4K x a SRAM

2K x a SFiAM

II=====I a
II:--- EI.-

II=--- II.-
II-* A3.'=--- '3

 
 

 

 
 

 

II:.-.==:I a m a=====II
II-===:I m m IIIIIII

IIIEI' A0 11

“fi: '
" ' NCII=III= '5

“n“ I M
@ = E

\I-I-I-I -ggm
.SK 8: 1K BY 8 NVRAM IN RCO

FIGURE 3.6-3
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16K X 8 NVFIAM

8K X 8 NVFIAM

4K X 8 NVRAM

2K X 8 NVFIAM

 
  

 
 

 
 

1K X 8 NVRAM.

.5K X 8 NVRAM

28 PIN DIP

0.6”

TOP VIEW

 
.5K To 16K BY 8 NVRAM FAMILY IN DIP '

FIGURE 3.6-4

Release 1
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15K X 8 NVRAM

8K X 8 NVRAM

4K X 8 NVRAM -

2K X 8 NVRAM

1K X 8 NVRAM

512 X 8 NVRAM

JEDEc Standard No. 21-c

Page 3.6-9
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.5K TO 16K BY 8 NVRAM FAMILY IN RCC

FIGURE 3.6-5
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Page 3.6-10

 
  

32 VCC 32 VCC 32 VCC

ID- - -—

  
 

 

A3A3A3 30NcsoNcaoA

A 4 A 4 A 4 I -- 29 .5

A 5 A 5 A 5 I -- 28 .1:

A 6 A 5 A 6 I -- 27 .A-

A 7 'A 7 A 7 I "- 7;

A a A 3 A a I -- .1:

A 9 A 9 A 9 I .5.

7:10 A 10 A 10 I -- .2:
1.11 1—11 A.” I .. “C;

2.12 A.1-2. :- 12 I .. T);
Sc: 13 1:31; 1:513 I .. B;

1:514 5&1: 1;; 14 I -- B;
[2:515 1:015 DQ-15 I -- B;

$3.515 v-s; 16 v2; 15 TOP VIEW I .. 7 DO 7 B;

32KX s [N 32 PIN, 0.400"

128KX 3 IN 32 PIN, 0.400" @ = gm.
256K x 3 IN 32 PIN, TBD

32K TO 256K BY 8 NVRAM FAMILY IN SOJ

FIGURE 3.6-6
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256K X 8 NVRAM

128K X 8 NVRAM

64K X 8 NVRAM

32K X 8 NVRAM

32 PIN iDIP

0.6”

TOP VIEW

 

Release 1

32K TO 256K NY 8 NVRAM FAMILY IN DIP

FIGURE 3.6-7
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Page 3.6-12

 
  
  
  

 
  

128K x 9 NVRAM

64K x 9 NVRAM I

32K x 9 NVRAM

16K X 9 NVRAM

32 PIN DIP

TOP VIEW

 
16K TO 128K BY 9 NVRAM FAMILY IN DIP

FIGURE 3.6-8
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JEDEC Standard No. 21-6

. Page 3.7—1
3.7 Static Random Access Memory (SRAM)

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 forthethree families in
use are as follows:

TI'L, VCC = 5.0 V

10K ECL, VEE = 5.2 V

100K 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

lEEE 1149.1 Boundary Scan feature (JTAG) to a device with a pinout that follows the JEDEC SRAM

Revolutionary pinout (RPO, devices with redundant centered power pins). The convention shown if

Fig. 3.7—1 shows the convention forthis addition. This convention applies to all existing and future

RPO SRAM devices in DIP, SOJ, TSOP2, and any othertwo—sided packages that might be used in
the future.
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JEDEC Standard No. 21—c

Page 3.7—3

Add IEEE 1149.1 Boundary—Scan (JTAG), as an option, to any existing orfuture two—sided JEDEC
Revolutionary SRAM pinouts by increasing package pin count by 4 as shown. Scan all of the origi-
nal signal pins clockwise starting from TDl.

Scan order }

 
l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
I
I
I
I
I
I
I
l
|
I
I
I
I
I
I
l
I
|
I

I

- JTAG ENHANCEDPACKAGE

TOP VIEW

# -— 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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JEDEC Standard No. 21-C

Page 3.7.1 -1

3.7.1 Bit Wide 1TL SRAM

All of the following standards are for devices which operate with TTL interface levels and power voltages.
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‘ JEDEC Standard No. 21-C

3.7.1.1 — .25K & 1K BY 1 TrL SRAM IN DIP Page 3'7'1'3
CAPACITY——.25K & 1K WORDS OF 1 BIT

PACKAGE—16 PIN DIP, 0.3“ WIDE

PIN ASSIGNMENT—Fig. 3.7.1—1

This standard was developed by Committee 42.1.

3.7.1.2 -- .25K & 1 K BY 1 TI'L SRAM IN SCC

CAPACITY—.25K & 1K WORDS OF 1 BIT

PACKAGE—20 PIN (PAD) SCC, 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 TI'L SRAM FAMILY IN DIP

CAPACITY—4K, 16K, 64K, 256K, 1M, 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 'I'TL 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 'ITL 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 'I'TL SRAM 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

E 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 'I'TL SRAM AND 4M BY1 SSRAM IN DIP, SOJ, AND TSOP—Z

CAPACITY—-—256K, 1M, 4M, AND 16M WORDS OF 1 BIT

LOGIC FEATURES—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES——-SEPARATE DATA INPUT & OUTPUT PINS

—4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM

. 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. 3.7.1—7
3.7.1.8 -— 256K BY 1 TI'L SRAM IN RCC

CAPACITY-256K WORDS OF 1 BIT

PACKAGE—28 PAD (PIN) R00, 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—4M, 16M WORDS OF 1 BITOR 1M, 4M WORDS OF 4 BITS
LOGIC FEATURES—-~THE DATA INTERFACE CONFIGURATION MAY BE SET TO X1 OR
X4 UNDER CONTROL OF THE SIGNAL LEVEL TO A CONFIGURATION INPUT

PACKAGE—4M DENSITY, 32 PIN DIP, 0.6“ with PP=0.07”; 32 PIN SOJ and TSOP—2, 0.4”
———1 6M DENSITY; 36 PIN SOJ AND TSOP—2, 0.5”

PIN ASSIGNMENT—Fig. 3.7.1—9
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Release 1

JEDEC Standard No. 21 -C

Page 3.7.1 -5

  

  

1K X 1 TTL RAM

256 X 1 TTL RAM

16 X 4 TTL RAM, NON-INVERTING

16 X 4 TTL RAM, INVERTING

I 8 TOPVIEW9 I

FIGURE 3.7.1-1

.25K 8: 1K BY 1 TTL SRAM IN DIP
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JEDEC Standard No. 21-C

Page 3.7.1 —6

mmmw manna

25mm fillllfl\

 
FIGURE 3.7.1-2

.25K 8: 1K BY 1 TTL SRAM IN SCC
Release 1
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Release 1

I>I>I>I>I)I)
Z O

IEIIDI>I>I>|>I
V55 4 V83 14 VSSI

N

w

:>'>:>:>|>|>|> Nim‘mla
._. o > m

12 Q1.

13 W11

  

X IN 13 PIN, 0.30!"

16K X1 IN 20 PIN, 0.300"

64K X1 IN 22 PIN, 0.300"

256K X1 IN 24 PIN, 0.300"

1M X1 IN 28 PIN, TBD

2M X1 IN 28 PIN, TBD

FIGURE 3.7.1-3

4K TO 2M Y1 TI'L SRAM FAMILY IN DIP
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JEDEC Standard Ho. 21-C

Page 3.7.1-8

4K X 4 SRAM

16K X 1 SRAM

 
FIGURE 3.7.i—4

16K BY i TTL SRAM IN RCC
Relmse ‘i
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JEDEC Standard No. 21-C

Page 3.7.1 -9

VSSfilm
I.-

16K x 4 SRAM "I“
II.
I.“

I

 
FIGURE 3.7.1-5

64K BY 1 1TL SRAM IN RCC
Release 1

IPR2018-OOO47

ASUS Computer EX1006 Page 216



IPR2018-00047 
ASUS Computer EX1006 Page 217

.. WA

JEDEC Standard No. 21—C
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  NC7NC7  
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  11A11A9A9A9
  

 

 
 

  
    13W13W11W11W11

A

X.

“120129 0 Q10 Q10

311"

  
 
 

 vss14 vss 14 vss12 vss 12 vss 12
        

 

 
16KX1 SBAM, 0.3”

 
 

 

64KX1 SBAM,0.3” V -'

 
 

256K X 1 SBAM, 0.3”

 
 

*1MX1SBAM 03”&04”

 2M X1SBAM, 0.4”

* The 1M X 1 partIS also approved for use in a 03” TSOP—2 package

FIGUBE 3.7.1—6

16K TO 2M BY 1 'ITL SBAM IN SOJ
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mm

1smx1smwrma
1M X 1 0.4" 0.4" NA
--- 16Mx1SRAM m

mm 4mx1snAM orSSRAM
—m-Am _16MX1 N 1MX1SRAMWITHG

1M x 1 SRAM WIo'é

 

 
 
 

256K X 1 SRAM

 

‘ 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 = NO, P22 = A
For SSRAM, P17 = A, P2 = CK

FIGURE 3.7.1-7

256K TO 16M BY 1 TTL SRAM AND SSRAM FAMILY IN DIP, TSOP2, AND SOJ
Release 4
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256K X 1 SRA

ZO

28 PAD CC

0.350” X 0.550”

NC

FIGURE 3.7.1-8

256K BY 1 'ITL SRAM IN RCC
R I

e11“")"13°”392(1)18-00047

ASUS Computer EX1006 Page 219



IPR2018-00047 
ASUS Computer EX1006 Page 220

59".

‘JEDEC Standard No. 21-0

Page 3.7.1—13

 
 
 

4M X 4 CONFIGURATION

—-—IIII:I“WWW‘ gm 233%

mm

  16M X1 CONFIGURATION

 
    1M X 4 CONFIGURATION 

 

  4M X 1 CONFIGURATION

 
 

Imll>l>l>l>|>l
 

ml>|>l>l>l>l°l wl>|>|>I>I>I  §I>I>I>I>I>IE||UI 
FIGURE 3.7.1-9

4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SOJ
Release 4
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Page 3.7.2-1

3.7.2 Bit Wide ECL SRAM

All of the following standards are for devices which operate with ECL interface levels and power voltages;
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'JEDEC Standard No. 21—0

Page 3.7.2—33.7.2.1 —- 1 K TO 256K BY 1 ECL SRAM FAMILY IN DIP

CAPACITY—4 K, 4K, 16K, 64K & 256K WORDS OF ‘1 BIT

ELECTRICAL INTERFACE—1 OK or 100K ECL

FAMILY—1 K, 4K, 16K, & 256K = 10K & 100K ECL
—64K = 10K ECL

PACKAGE—4 6, 18, 20 OR 22 DIP, 0.4“ WIDE

PIN ASSIGNMENT—Fig. 372—1

E 3.7.2.2 - 256K TO 16M BY 1 ECL SRAM AND 4M BY 1 SSRAIVI IN DIP, SOJ, AND TSOP—Z

CAPACITY—256K, 1M, 4M, AND 16M WORDS OF 1 BIT

ELECTRICAL INTERFACE-1OK or 100K ECL

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”E —-—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 ECL

PACKAGE—22, OR 24 PIN FP, 0.535“ WIDE, 0.030 LEAD PITCH

PIN ASSIGNMENT——Fig. 3.7.2—3

3.7.2.4 —- 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP—Z

CAPACITY—256K, 1M, 4M, & 16M WORDS OF 1 BIT

ELECTRICAL INTERFACE—-—1 OK or 100K ECL

l 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

Release 4
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JEIEC Standard No. 21-0

Page 3.7.2-5

 256K X 1 ECL RAM 
  
 

64K X 1 ECL RAM

16K X 1 ECL RAM 
 4K X 1 ECL RAM
 
  

 
1K X 1 ECL RAM

 

 20 VCC 22 V00 24 VCC
  

  
  
  
 

 

I

2 1 D 21 D 23 D

— 3A1 ‘A1 3 18§I20—;,22'§:

4A24A24 1W19VT/‘2-1fi

5 A3 5 A3 5 16A-1-3 18A1-5 2-0A1-7

6 A4 6 A4 6 15A-1-2 1.71:4 1—9A1-6

7 A5 7 A5 7 :4A-1.1 ISM-3 1-8A1-5

3 .. - .. _ _ ..
 

13 A10 15 A12 17 A14

 12 A9 _14 A11 16 A13

11 A8 13 A10 1 A12

12 A9 14 A11

   
  
 

 

  
A8 10 A8 10 VEE 10

  A9 11 VEE 11

FIGURE 3.7.2—1

1K TO 256K BY 1 ECL SRAM FAMILY IN DIP
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mm:

 

 
 

 

16mx1SRAM wrrHE
1M x1 0.4" 0.4” NA
—--- 16M x 1 SRAM WIo‘é 

—--m 4mx1snAMorssnAM

, 1M,“ gamma

1M x 1 SRAM W/O-G

256K x 1 SRAM

 

TOPVIEW

I 28PlN I ENC“

I

71'

I

‘A'

_A-

-*—_———~—.—-—.———— “~——-———_——_.—..———

* These power pins may be VCC 0R 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 = NO, P22 = A
For SSRAM, P17 = A, P2 = CK

FIGURE 3.7.2—2

256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY IN DIP, TSOP2, & SOJ
Release 4
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64K X 4 ECL RAM

256K X 1 ECL RAM

64K X 1 ECL RAM

>|>

SIBIEIS
22/24/28 PIN

FLATPACK

0.535” WIDTH

0.030” PITCH

9181
 

0GI

I>I>I>I>I>IEIIU>I
181 <I11 m

000

TOP VIEW

2 PIN

24 PIN

A

A

71

VE

A

7

7x

A

TA>I>I>I>I >I>I>I>I>I
28 PIN

 
I

FIGURE 3.7.2-=3

54K AND 256K BY 1 ECL RAM IN FP

Release 2
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mm

mm
”mm

“mm
 
  
 

16M X 1 SSRAM

  
  
  

4M X 1 SSRAM

1M X 1 SSRAM

256K X 1 SSRAM

’ These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

FIGURE 3.7.2—4

256K T0 16M IY 1 ECL SSRAM FAMILY IN IIP, SOJ, & TSOPZ
Release 4
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3.7.3 Nibble Wide Ti'L SRAM

All of lhe following standards are for devices which operate with ‘lTL interface levels and power voltages.

 

Release 1
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Page 3.7.3-3

3.7.3.1 16 BY 4, INVERTING AND NON INVERTING 'I'I'L SRAM IN DIP & SCC
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 SCC

PACKAGE-s16 PIN DIP, 0.300“ WIDE

PIN ASSIGNMENT-~Fig. 3.7.3-1
PACKAG E-«20 PAD (PIN) SCC, 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 TI'L SRAM IN DIP & RCC

CAPACl'l'Y--.25K WORDS OF 4 BITS
FAMILY-TTL

There are two versions of this part: one in DIP and the other in RCC

PACKAG E--22 PIN DIP, 0.400" WIDE

PIN ASSIGNM ENT--Fig. 3.7.3-3
PACKAG E--28 PAD (PIN) RCC, 0.350“ BY 0.550"

PIN ASSIGNMENT--Fig. 37.34
This standard was developed by Committee 42.1.

3.7.3.3 256 BY 4 Tl'L SRAM wrrH E IN sec
256 WORDS OF 4 BITS
LOGIC FEATURES-SEPARATE DATA INPUT & OUTPUT PINS

PACKAGE-~24 PAD (PIN) SCC, 04‘ X 0.4"
PIN ASSIGN M ENT—-Fig. 3.7.3-5

This standard was developed 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 TI'L SRAM IN RCC

CAPACITY-4K WORDS OF 4 BITS

PACKAG E--20 PAD (PIN) RCC, 0.290" BY 0.425 '
PIN ASSIGNMENT-Fig. 3.7.3-7

3.7.3.6 4K TO 1M BY 4 TI'L SRAM WITH 5 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 16K TO 256K BY 4 'I'TL 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 TI'L SRAM IN RCC

CAPACITY--16K WORDS OF 4 BITS

PACKAGE-~22 PAD (PIN) RCC, 0.290“ X 0.490“
PIN ASSIGNMENT--Fig. 3.7.3-10

Release 1
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3.7.3.9 — 4K TO 1 M BY 4 'ITL SRAM WITH AND WITHOUT G FAMILY IN SOJ

4K, 16K, 64K, 256K, & 1M WORDS OF 4 BITS

LOGIC FEATURES—Optional Output Enable for some densities
—COMMON DATA INPUT & OUTPUT PINS

PACKAGE—24 or 28 PIN SOJ, 03“ WIDE

———28 PIN SOJ, 0.3” or 04“ WIDE

———32 PIN SOJ, UNDEFINED

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 'ITL 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=0.05”
-—-—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 'I'I'L SRAM WITH SEPARATE DATA I/O 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

Release 5
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1K X 1 TTL RAM

256 X 1 TTL RAM

16 X 4 TTL RAM, NON—INVERTING

16 X 4 TTL RAM, INVERTING

I 8 TOPVlEWQI‘

# NCORF

Release 1

FIGURE 3.7.3-1

16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN IIP
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III--
III-I ‘ '

1K x 1 TTL RAM I“... '
255 x 1 TTL RAM III-ll
15 x 4 TTL RAM, NON-INVERTING "null"

15 x 4 TTL RAM, INVERTING 1 \\

 
FIGURE 3.7.3-2

16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN SCC
Release 1
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256 X 4 TTL RAM

I 11 TOP VIEW

FIGURE 3.7.3-3

256 BY 4 TTL SHAW IN IIP
Release 1
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.25K X 4 RAM

2O

28 PAD CC

0.350” X 0.550”

FIGURE 3.7.3-4

256 BY 4 TTL SHAW? IN RCC
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256 X 4 SRAM
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0.400” x 0.400”

‘ TOP VIEW

" NC or VCC
** NC or GND

FIGURE 3.7.35

256 BY 4 171 SRAM IN SCC
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-- 6 A 4- A 3 A- 2 21 A 23

7 A 5 A 4 A 3 20 A 22

8 A 6 A 5 A 4 19 A 21

9 A 7 A 6 A 5 13 .A 20

10 A 8 A 7 A 6 17 DO 19

11 A 9 A s A 7 16 DO 18 --

12A10-A 9 A 8 15 D017-

13 E,§11E.'§10E,§ 9 14 DO 16

14 V55 12v35 11 vss10 13 W 15

4K X 4 IN 20 PIN. 0.300"

16K X 4 IN 22 PIN, 0.300”

* 64K X 4 IN 24 PIN. 0.300"

*This part is also approved
in a 0.3" SOJ

FIGURE 3.7.3-6 __

4K TO 64K BY 4 TI'L SRAM FAMILY WITHOUT G IN DIP
Release 1
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4K X 4 SRAM

16K X 1 SRAM

Release 1
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FIGURE 3.7.3-7

4K BY 4 TTL SHAW? IN RCC

IPR2018-OOO47

ASUS Computer EX1006 Page 238



IPR2018-00047 
ASUS Computer EX1006 Page 239

JEDEC Standard No. 21-c

Page 3.7.3-12  

  

 
 

 
 

  

 
A] 32vc-

A2 31A

-A 3 A 1 NC1 28 vc-ozsvcsz X

1‘3;le 277277232

1:12;:A “Wmtmjg:
1:13.113}; a;25-;25-;2-7:

27’;5-:5‘; 12:12:12.5:

JCEXEZEZ lélélz-sN-c

1:2:A7A A22A2-2;;N.c

TAX-01.8.:BA A21NC21:;3:

lfizg—ZQ'A uczonc; Sci:

13:13:13A Doggogn-oz-xgo

11-21.}:“IA DoxsoQED-ogio-o

Ef's—L-T-E—T—l E? D017 D017 0.0;; [:0
E 1.5%].33-‘13311 00160015012110;

v;s;;v-ss‘:v;s; W15:VV1-5%V1TI%I

4K X 4 [N 22 PIN. 0.300"

16K X 4 IN 24 PIN, 0.300"

64K X 4 IN 28 FIN, 0.300"

256K X 4 IN 28 PIN, 0.400"

1M X4 IN 32 PIN, TBD

 
FIGURE 3.7.3-8 __

4K TO 256K BY 4 TTL SRAM FAMILY WITH G IN DIP
Release 1
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l...-
l...-

256K x 4 SRAM Illlull.

64K x 4 SRAM lI-llllll\16K x 4 SRAM .l.‘.\

28 TERMINAL cc

0.350” X 0.550"

FIGURE 3.7.3-9

16K TO 256K BY 4 TTL SRAM FAMILY IN RCC
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ewww BEEN

-wmm anal

54mm.“ A

en

 
Emma

FIGURE 3.7.3-10

16K BY 4 TTL SRAM IN RCC
Release 1
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A

A 2

A 3 A 1 NC 1 28 vccaevcc

2”: 2°:

26-: 26a:

25-; 2"

" 5°: 5 '° 21 7”. Z 24: "2 I

W :20 Az1 A 23 A23:
A9A7A7 19A2A22A22A

A1A8A8 13A19A21N621:

A 11 A 9 A 9 17 NC18 NC 20 NC 20 NC

:1; 1° 16 D017 1:019 00190-0

T :1 1:1- 7 71 11 ‘15 D016 1:0 138 D0 18 D”
"7"?”1‘=—"1 14 13015 no 17 13017 DQ

E: 13B 13 Do 14 D0 16 D016 no

1117511,; 1" 12 “v7 13 W 15 W15

4K X 4 IN 22 PIN, 0.3”

16K X 4 IN 24 PIN, 0.3”

64K X 4 IN 28 PIN, 0.300”

* 256K X 4 IN 28 PIN, 0.3” & 0.4”

1M X 4 IN 32 PIN, TBD

 
I 1>u>a>n>1>1>g
8 zI o

NA 250T

I

1>l>1

* The 256K X 4 part is also approved for use in a 0.3” TSOP—2 package.

FIGURE 3.7.3—11

4K TO 1M BY 4 TI'L SRAM WITH AND WITHQUT G FAMILY IN SOJ
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Page 3.7.3-16

—-lilli-

Wm,K x 3om NA*‘ 4M x 4 SBAM WITHE—e44 -3"m-
“WWW/0a

M:W @E ’ 1M x 4 SRAM and SSRAM wrrH'é    

 
 

256K x 4 SRAM WITHE_m-m

 
256K x 4 SRAM WIo‘c‘a

 

lml>|>l>l>'> 

 

 

>l>|>l>|>|>lg 
* These power pins may be VCC 0R VCCA (V55 0R VSSA) as a Manufacturer option
# NOTE: For the 1M X 4 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 3.7.3—12

64K TO 4M BY 4 'I'I'L SRAM FAMILY IN DIP, TSOPZ, AND SOJ
 

Release 4
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—--Iiua

—:4KX4.:E..:E'-NAm __1MX4SBAM wrrHG

  4M x 4 SRAM WITH'E  
  4M x 4 SRAM WIoTs

 
 
 

 

  

  

wwfia 256K x 4 SRAM WITH-é

W4 "In __
4M x 4 256K x 4 SRAM w10 G

 
 
 

64K x 4 SRAM wm-IE

 32/36/40

I PIN '

 
.__—__——.——-—— .———————.——_

————-—_-_—_.—_~.—.——————_-—._..—._————.__..—_—

' These power pins may be VCC 0R VCCA (VSS OR VSSA) asa Manufacturer option

FIGURE 3.7.3—13

64K TO 4M BY 4 TTL SRAM FAMILY WiTH SEPARATE DATA [/0 IN DIP, TSOP2, AND SOJ
Release 4
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sw m—”, d“ ”35?“ “W

 

 

 
 
 

4M X 4 SSRAM  WW3:

assmssnm

“mm

  1M X 4 SSRAM

  
 

    
 

64K X 4 SSRAM

  >l>|>l>|>l€ll9l9l I>I>I>I>I>IEH
 

' These power pins may be VCC 0R VCCA (VSS OR VSSA) as a Manufacturer option

FIGURE 3.7.3—14

64K TO 4M BY‘4 SYNCHRONOUS SRAM (SSRAM) FAMILY IN DIP,SOJ,AND TSOP—2
Release 4
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II:- 'N |> I—L 

 (b It» l> In

 lb In l> Iw

  I1> I01 l> I4>

 I]:- I0) |> Im

 u> M I> I0)  

  |> I00 l> Ix:

  
I00

Iéllmll> I8‘ lél|m|l>
 

 
 

TOP VIEW

4K X 4 IN 22 PIN, 0.300”

16K X 4 IN 24 PIN. 0.300"

FIGURE 3.7.3-15

4K ANI16K BY 4 CACHE TAG SRAIVI IN DIP AND SOJ
Release 1
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3.7.4 Nibble Wide ECL SRAM

All of the following standards are for devices which operate with ECL interface levels and power voltages.

Release 1
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P 3.7.4-

3.7.4.1 ~ .25K AND 1K BY 4, 100K ECL SRAM IN DIP AND SFP age 3

CAPACITY—256, WORDS OF 4 BITS
ELECTRICAL INTERFACE—100K ECL

There are two versions of this part: one in SFP and the other in DIP
PACKAGE—24 PlN DIP, 0.4” WIDE

PIN ASSIGNMENT—Fig. 3.7.4—1
PACKAGE—24 PIN SFP, 0.380“ BY 0380”

PIN ASSIGNMENT—~Fig. 3.7.4—2

This standard was developed by Committee 42.1.

3.7.4.2 - 1K T0 16K BY 4, 10K & 100K ECL SRAM IN DIP

CAPACITY—1 K, 4K, & 16K, WORDS OF 4 BITS
ELECTRICAL INTERFACE—~10K or 100K ECL

—USES 100K ECL CENTERED POWER PINS

PACKAGE—1 K in 24 PIN DIP, 04“ WIDE

—4K & 16K in 28 PIN DIP, 0.4“ WIDE

PIN ASSIGNMENT—Fig. 3.7.4—1

This standard was developed by Committee 42.1.

3.7.4.3 — .25K T0 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 100K ECL
PACKAGE—.25K & 1K, 24 PIN DIP, 0.4“ WIDE

—4K & 16K, 28 PIN DIP, 04“ WIDE

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 100K ECL CENTERED POWER PINS

PACKAGE—32 PIN DIP, 04“ WIDE
THESE DEVICES CONTAIN BUILT IN WRITE CYCLE TIMING

PIN ASSIGNMENT—Fig. 3.7.4—5

This standard was developed by Committee 42.1.

5 3.7.4.5 - 64K TO 4M BY 4 ECL SRAM IN DIP, 30.], AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURE—COMMON DATA INPUT & OUTPUT PINS

—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
ELECTRICAL INTERFACE—~ECL

PACKAGE—28, 32, or 36 PIN SOJ, & TSOP—2, 0.3“, 0.4”. or 0.5” WIDE with PP=0.05”H —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 .

E 3.7.4.6 -— 64K TO 4M BY 4 ECL SRAM WITH SEPARATE DATA [/0 IN DIP, 30.], AND TSOP—Z

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS

—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
ELECTRICAL INTERFACE—ECL

‘ PACKAGE—~32, 36, or 40 PIN SOJ, & TSOP-2, 0.3“, 0.4”. or 0.5” WIDE with PP=0.05”E ‘ --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

 
 

Release 4
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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-1 OK or 100K 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—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 ECL

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 ECL

PACKAGE-32 PIN DIP or SOJ, 0.4“ wide
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS

PIN ASSIGNMENT—Fig. 3.7.4—10

E 3.7.4.10 - 64K TO 4M BY 4 SRAM FAMILY IN DIP AND SOJ IN DIP,“ SOJ, AND TSOP—Z

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF_4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS

——BIT SELECTION
ELECTRICAL INTERFACE—10K 0r 100K ECL

PACKAGE—36 or 40 PIN SOJ, & TSOP—Z, 0.3“, 0.4”. or 0.5” WIDE W'rth PP=0.05”
E ——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—Z

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
—DIFFERENTIAL CLOCKS

ELECTRICAL INTERFACE—10K or 100K ECL

PACKAGE—32, 36, or 40 PIN SOJ, & TSOP~2, 0.3“, 0.4”. or 0.5” WIDE with PP=0.05”
E -—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. 374—1.?

E 3.7.4.12 — 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP—2

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS

—-—-BIT SELECTION

ELECTRICAL INTERFACE-10K 0r 100K ECL

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—Z, 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
Release 4
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16K X 4,10K 8: 100K ECL RAM

 
  
  

 

 
 
 

4K X 4. 10K 81 100K ECL RAM

1K X 4,10K &100K ECL RAM

256 X 4, 100K ECL RAM

 
 
 
 

 

01 24 D2 '2‘ D0 '5"

S1. 2 23 A42 '3' 27 W 27 -W-

32- ; 22 A3 2 W 2611c 26 N;

5;; " "UH"21 A2 2 A9 25

20 A1 2 A8 24 A11 24 A12

 
19 A0 19 A7 23 A10 23 A11

VCC 7 VCC 7 CC 7 CC 7

C08 CC8 Q2 800 8

16 A6 16 NC 2002902903 98809

03 10 Q3 10 A0 10 Q1 10

A0 11 A0 11 A1 11—531 11

15 A5 15 A5 19

TOP VIEW

A11 A11A21 D01 ”PIN 13 D1 13A317A617A6

A2 13 A2 13 I 16 A5

 
 

 '- 51 > 01

A3 14 A3 14 I 15 A4 15 A4

FIGURE 3.7.4—1

256 BY 4, 100K ECL SRAM IN DIP

1K TO 16K BY 4,10K 81 100K ECL SRAM IN DIP
Release 1
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Page 314-6

/4

1mmw Eflflfiflfi
.25K x 4 ECL RAM A1 A0.

aaaam

EM" m“ MEI-I

  

 

 
fl “Mm“ MEI.-

0.300” x 0.300 " fl...-

TOP VIEW

InMEI-I

nmana
allllmn

FIGURE 3.7.4—2

256 8: 1K BY 4, 100K ECL SRAM IN SFP Release 1
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0on

11.03.
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3;.n 00

Release 1

CCA 1 CC———

02 2‘ 02

Q3Q33

X5 4

A1 5

A2 6

A3 7

A48

1 CCA 1

 

16K x 4 ECL RAM

‘ 4K x 4 ECL RAM

1K x 4 ECL RAM

256 X 4 ECL RAM

24/28

TOP VIEW

PIN

DIP

0.4”

24 PIN

FIGURE 3.7.4—4

.25K TO 16K BY 4, 10K 81 100K ECL SPAM FAMILY IN DIP

JEDEC Standard No. 21-0

 
  
 

24 VCC 24 VCC 28

23 03 23 Q1

22 383 22 00

2102 21 D3

20 882 20 D2 '
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is D; :8 L;
17 -A: :7 :8:

16 -A; 1.62%

15 1; :51;
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15K X 4 ECL SSRAM

 

* This power pin may be VCC or VCQA as a manufacturers option
VR = ECL Threshold Reference Voltage

 

FIGURE 3.7.4-5

16K BY 4, 10K & 100K ECL SSRAM IN DIP
Release 1
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Page 3.7.4—9

—--m

>

_-—m

 

  4M x 4 SHAM WITH—G

  4M x 4 SRAM WIoE

  1M x 4 SHAM WITH—G

 
 

  256K x 4 SRAM WITH—Es

256K x 4 SRAM WIO'E 
 64K x 4 SRAM wrrH'Ea 

 
 
 28/32/36

I PIN '

 
_—-———.~.————..—————.———.__

’ 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—Z
Release 4
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Page 3.7.4—10

—--m

mx4snmwrm‘e

—-—m ZSSKXWMW'THE
—--m

  4M x 4 SRAM erH‘é
 

  

 

4M x 4 SRAM WIo'é

 
   
  256K x 4 SRAM WIo’é

 
 

64K x 4 SHAM WITH]?

.3:

U1

 32/36/40

Pm '

 
—_—.——-——-_.—.

 
" 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 SRAM WITH SEPARATE [/0 FAMILY IN DIP, SOJ, AND TSOP-2
Release 4
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Page 3.7.4—11

 
4M X 4 SSRAM

—--I.=n: mmsm

256K X 4 SSRAM

64K X 4 SSRAM

E1

E1".

EJ-

I

I

I

X

I

|>|>|>l>l>|5|l
Z O

' These power pins may be VCC OR VCCA (VEE or VEEA) as a Menufaciurer option

FIGURE 3.7.4—8

64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2
Release 4
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64K X 4 ECL RAM

256K X 1 ECL RAM

22/24/28 PIN

FLATPACK

0.535” WIDTH

0.030” PITCH

<I. .mI>I>I>|>|>IgHm|
IT]

8I

TOP VI EW

22 PIN

24 PIN>I>l>l>l >I>|>|>I>I 
H I

FIGURE 3.7.4—9

64K AND 256K BY 1 ECL RAM

64K BY 4 ECL RAM

IN FLATPACK

Release 2
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Page 3.7.4—13

 

 
512K x 2 ECL RAM

256K x 4 ECL RAM

 

  
  

 

7 Mum—function Pin Truth Table 7 7
Function vs. Mode Select Pin (11) Levei

Pin 11 Level/Function > VEE/ D1 VEEI 8

RAMOrganization 256K X 4 512K X 2

FIGURE 3.7.4—10

256K X 4 or 512K X 2 CQNFIGURA

IN SOJ 84 DIP

 LE SRAM

Release 2
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Page 3.7.4—14

 
Package Width—

---m

—&1MX4fW-OA“-0.44
M

  
 

 

  
4M X 4 SRAM

256K X 4 SRAM

64K X 4 SRAM

‘ 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 SRAM FAMILY IN DIP, 30.], AND TSOP—2

Release 4
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--—m '

mm

 
   
 
 

 
 

 

 

4M X 4 SSRAM

 
  
  

 
1 M X 4 SSFIAM

256K X 4 SSBAM

64K X 4 SSRAM

" These power pins may be VCC OR VCCA (VEE or VEEA) as a Manufacturer opfion

FIGURE 3.7.4—12

64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP—2

 

Release 4
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Page 3.7.4—1 6

mm: WSW

mmsnAM

 256K X 4 SSRAM---m&

 64K X 4 SSRAM

* 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
Release 4
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3.7.5 Byte Wide TTL SRAM age
All of the following standards are for devices which operate with TTL interface levels
and power voltages.

 

Release 1
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Page 3.7.5-2

3.7.5.1 - 64 BY 9 TI'L SRAM IN SCC

CAPACITY—64 WORDS OF 9 BITS

PACKAGE—28 PAD (PIN) SCC, 0.450“ X 0.450”

PIN ASSIGNMENTS—Fig. 3.7.5—1

This standard was developed by Committee 42.1.

3.7.5.2 - 1K & 2K BY 8 'I'I'L SRAM 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 8: 4K BY 8 TI'L SRAM 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 SRAM FAMILY IN DIP 8: 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 — .5K TO 32K BY 8 TI'L SRAM FAMILY IN RCC

CAPACITY—.5K, 1K, 2K, 4K, 8K, 16K, 32K WORDS OF 8 BITS

PACKAGE—~32 PAD (PIN) RCC, 0.450“ BY 0550”

PIN ASSIGNMENT—Fig. 3.7.5—5
 

3.7.5.6 -- 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP—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 SRAM FAMILY IN DIP,

CAPACITY—64K, 128K, 256K, 512K WORDS 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 TI'L SRAM 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 TI'L SRAM 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=0.05”

—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. 3.7.5-—9
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Page 3.7.5—3

3.7.5.10 - 32K and 128K BY 8 TTL SSRAM IN DIP AND SOJ

CAPACITY—32K, & 128K WORDS OF 8 BIT

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 T0 32K BY 9 DPSRAM FAMILY IN 68 SCC

CAPACITY—2K, 8K, 32K WORDS OF 9 BITS,

LOGIC FEATURES—Two identical access ports

PACKAGE—68 PAD (PIN) SCC, 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 SCC

CAPACITY—32K WORDS OF 9 BITS,

LOGIC FEATURES—Internal CACHE data compare logic
PACKAGE—44 TERMINAL SCC, 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 — 128KBY 8 SRAM 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 8L 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 - 1K AND 2K BY 8 DPSRAM FAMILY IN 48 DIP

CAPACITY———1 K, 2K WORDS 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, 512K WORDS OF 8 BITS,

PACKAGE—32 PIN LEADLESS CERAMIC SO, 0.400“

PlN ASSIGNMENT——Fig. 3.7.5—16

This family of parts is based on the evolutionary SRAM pinout family described in Sec. 3.7.5.7

3.7.5.17 — 128K TO 512K BY 8 8L 9 SSRAM AND 128K BY 9 SRAM IN 33 DIP, TSOP2, AND SOJ

CAPACITY—128K & 512K WORDS 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
Release 7
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Page 3.7.5—4

 3.7.5.18 — 128K T0 2M BY 8/9 BURST SRAM IN BGA

CAPACITY—128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS,
PACKAGE—7 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 T0 2M BY 8/9 SSRAM IN BGA

CAPACITY—128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS,
PACKAGE—7 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 ofthe BOUNDRY SCAN ORDER to be used in testing the
parts.

BOUNDRY SCAN ORDER TABLE—Fig. 3.7.5—20

3.7.5.20 -— 32K BY 8 SRAM 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
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Page 3.7.5—4a
3.7.5.18 -- 128K TO 2M BY 8/9 BURST SRAIIII IN BGA

CAPACITY—4 28K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS,
PACKAGE—7 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 SSHAM IN BGA

CAPACITY—128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS,
PACKAGE———7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.5-1 9

Included with this standard is a table of the BOUN DRY SCAN ORDER to be used in testing the
parts.

BOUNDRY SCAN ORDER TABLE-Fig. 3.7.5—20

 

Release 4

IPR2018-OOO47

ASUS Computer EX1006 Page 268



IPR2018-00047 
ASUS Computer EX1006 Page 269

 
 

Release 1

CHIP CARRIER

0.450” X 0.450”

FIGURE 3.7.5-1

64 BY 9 SRAM IN SCC

JEDEC Standard No. 21-C

Page 3.7.5-5
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 2K X 8 SRAM
 
 

1KXB SRAM
 
 1K X 8 NVFIAM
 
 .5K X 8 NVRAM
 
 2K X 8 EEPROM 
 

 1K X 8 EEPROM
 

 
 

.5K X 8 EEPFIOM

24 PIN DIP

0.6”

 

 
 TOP VIEW 

 
@=WorVPP

FIGURE 3.7.5-2

1K 8: 2K BY 8 TTL SRAM IN DIP
Release 1
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ReloIse 1

JEDEC Standard No. 21-6
Page 3.7.5-7
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IIIII 0-450” X 0-550” 2' IIIIIIII
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EEEEIIIIII7 IIII

m II-"IIIIIII

---='I.-
 

 N QTE

# =’NU ON PLASTIC CC
NC ON CERAMIC CC

@=EorS
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FIGURE 3.7.5—3

2K & 4K BY 8 TTL SRAM IN RCC
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32K X 8 DRAM

*32k x 8 SRAM

16K x s SRAM

* 8K x a SRAM

4K x s SRAM

2K X 8 SRAM

28 PIN DIP

FIGURE 3.7.5—4

2K TO 32K BY 8 TI'L SRAM FAMILY IN DIP 8: SOJ
Release 1
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Page 3.7.5-9

7 32KXBDRAM 7 IIIIIIIIIIIIII
32Kx 8 SRAM IIIIIIIIIIIII
16sz SRAM IIIIIIIIIIIII
8K x 8 SHAM ~ II A12 IIIIIIIIII
4sz SHAM IIIIIIIIIIIIII
an 8 SRAM IIIIIIIIIIIIII
mx 8 SRAM IIIIIIIIIIIIII

512 x 8 SRAM ----vccI\II\
IIIIII M I III-II
IIIIII IIIII,I

IIIIII A5 a III-5':
III,I,II , A4 ”:IEIIIIIIIII I III

====== A3 NC "'""'"'IIIIII

III-II:A2 CHIP CARRIER E fi=IIIIIIIIIIII IIIIII

III II M 0.450" x 0.550" m =”==IIIIII III

III E! EEIIIIIIIII IIIIII

III IIIIII
III IIIIII

III III-II
III IIIIII

NOTE

* .—. NU ON PLASTIC CC
NC ON CERAMIC CC 

# = E'ér OPT

FIGURE 3.7.5—5

.5K YO 32K IV 8 UL SRAM FAMILY IN RCC
Release 1
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A-g-A-zA-211I-c.2 31A31A31A31A

71-3 A‘s A- 3-A-3 A, i A VC3A1-c 30-NC 3 39-;
A4 1.1.42.4 A ‘ 5 111-1172}? A- 9777

A'5 A' 5A. 5 A5 A 7 ' .‘A
A. A 4" r . T AAA ”A

A“ A A”7 A'7AAA A 9- f 9A "A

A' A. 5A'5 A°5 A 9' ' f ‘v2'A A-AA- 2A

7-15:1: :1: A A2-AA'23A ;.A 2‘;

A°:: A:': AU: AU: A 9. AEAsoéAsAFE 9-9::

. A61: 1 A 21 D02 3321.13; 2130 21.1.3.0

55193135155: 2 992.33 ABBA. Bo 9.793

55: AA 1. AA AA: :9 9993:: A9 33A Ba :9 AA
1- DO 1- DO 1- 18 Do 18 D21 :8 Do 18 D0 18:30

v;;1s1vss1v-s's1vss1: ; 17 DQ177321: Do 17 Do 17 D0

' K X 8 IN 28 PIN, 0.4 or 0.

64K X 8 IN 28 PIN, 0.400”

9 128K x 8 IN 32 PIN, 0.4 01' 0.3"

 256K X 8 IN 32 PIN, TBD

512K X 8 IN 32 PIN, TBD

* The 128K X 8 device is also approved for use in 0.300” wide TSOP—Z (PDSO—G) package wiIh a pin pitch of 0050”

FIGURE 3.7.5—6

32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ
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512K X 8 SRAM

258K X 8 SRAM

128K X 8 SRAM

64K X 8 SRAM

 
32 PIN IIP

0.6”

TOP VIEW

FIGURE 3.7.5-7

64K TO 512K BY 8 'ITL SRAM FAMILY IN DIP
Release 1
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256K x 9 SRAM

128K x 9 SRAM

64K x 9 SRAM

* 32K X 9 SRAM

32 PIN DIP

# = E or NO

* This part is approved also with 0.3" DIP and 0.3” SOJ

FIGURE 3.7.5-8

32K TO 256K BY 9 "ITL SRAM FAMILY IN DIP
Release 1
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Package \Nidth-
—-—m  

   

  
 
  

  
 
 

  

 

2mxssnAM

--—m 512mm
  
rag-A Nakw 6am «WV/M m»; 4&9“ aw

—-m
"In

512K X B SRAM

128KX 8 SRAM

32K X 8 SRAM

’ These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

FIGURE 3.7.5—9

32K TO 2M BY 8 AND 9 TTL SFIAM FAMILY IN DIP, TSOP2, AND SOJ
Release 4
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Package Width—

D _SOJIJII—TSOPZ 128K X 8 SSRAM

IE 32K x 8 SSRAM
_-—m

I

 

' 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 TI'L SSRAM IN DIP, TSOP2, AND SOJ

 

Release 4
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m x . mm Illlllllllllllllllllllllllllllllll
~< x . om» IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
a< x .mmaaaaanaamumm

 
== A7A m ”E:

E=flm maag
==fl '3 a ME:
==W ma:
==mm 35::
=§§ 2 68 TERMINAL ‘5 ME:
= CHIP CARRIER 3' ME:-

"""" _=. o 950" x o 950” 3‘ ME:
MIN ‘5 ' ' E HEM
”flfim‘ mama

gnaw munm
==fl :5 EEE

==fl En TOP VIEW '5 ”E:
H=E 53 EE 2::—

‘\\fiaaazafiauannna*nw’/Vnnnnnnnnnnnnnnnnfi
Illlllllllllllllllllllllllllllllll

TI-ESIGNALSASSOCIATEDWITHPORTA HAVETI'ESLFIXAONTI'EPBINAME: THOSEASSOClATEDWTTHPOHTBHAVETl-ESLFHXB.

NOTE:Eu-ly luofmllttamnwed1haplmmuumnpm1hibeupperhflmofma JP.The n Wing has been chained to the man! when to mum-1n a unllon'n Wing cam! wl hln Std. 21

FIGURE 3.7.541

2K TO 32K IY 9 DPSRAM FAMILY IN 866
Release 1
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mafifimm

 44 PIN or PAI

CHIP CARRIER

0.500” X 0.500” EEEE
a

EEEIfifififllfiE
NOTE - ADV, ADSC, 8: ADSP are specialized Inputs which are unlque

to this part and are not defined In Sec. 2 of this Standard.

FIGURE 3.7.5—12

32K BY 9 CACHE SRAM IN SCC

Release 2
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128K X 8 SHAM

St t

32 pin
TSOP1

20 mm X 8 mm
0.5 mm Pin Pitch (F1!EHMH

mmmaa 
The JEDEC Std. No 30 designator for the TSOP1 package is PDSO—G

FIGURE 3.7.5—13

128K BY 8 SRAM IN TSQP1

Release 2
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129K X 9 SSRAM

128K X 8 SSRAM

All INPUTS and OUTPUTS can be either registered or latched

FIGURE 3.7.5—14

128K IY 8 & 9 SSRAM IN SOJ

Release 2
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2K X 8 DPSRAM

1K X 8 DPSRAM

I 24 TOPVIEW 25'

FIGURE 3.7.5—15A

1K AMI 2K BY 8 IPSRAM EN DIP
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Page 3.7.5—20
1K & 2K BY 8 DPSRAM TRUTH TABLE

INPUTS

EA EB AOA-A9A BYA BYB FUNCTION

4 AOB-AQB 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 AOA-AeA Are stable L if EB and AOB-AQB are stable wme

prior to E8 and Ace—A98 (2) prior to EA and AOA—AsA<2) inhibiti3)

1. Pins BYA and BYB are wither both inputs or both outputs depending on the parttype. When used as in puts,

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 BYA = low or BYB = low, will result. BYA and BYB
outputs cannot be low simultaneously.
3. Writes to portA are internally ignored when BYA outputs are driving low regardless of actual logic level on
the pin. Writes to port B are internally ignored when BYB outputs are driving low regardless of actual logic
level on the pin.

1K IY 8 DPSRAM FUNCTION TAILE

 

POFlT A lNPUTS PORT B lNPUTS

WA EA GA AOA— we EB GB AOB lNTA lNTB FUNCTION
A9A A93

L L x 3FF x x x x x L(1) SET lNTB 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 ser lNTA F-F
x L L 3FE x x x x H x RESET lNTA F—F

1. Interrupt B will not be set if BYA is low when WA is low. lnterruptA will not be set if BYB is low when W8 is
low. interrupt outputs are open drain.

FIGURE 3.7.5-1SB

1K AND 2K BY 8 IPSRAM IN DIP
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512K X 8 SHAW

256K X 8 SRAM

128K X 8 SRAM

VCC

[hamaa>g>u>a>jfih¢hn>l 
NOTE: CDSO—N is the JEDEC Standard 30 term for a LEADLESS CERAMIC SO Package

FIGURE 3.7.5—16

128K T0 512K BY 8 SRAM IN CDSO-N
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Package Width-
—-—la1: 

 

512K X 9 SSRAM

 
 

512K X 8 SSRAM
 

128K X 9 SRAM

128K X 9 SSRAM 

 
 

128K X 8 SSRAM

TOP VIEW
 

FIGURE 3.7.5-17

128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM IN DIP, TSOP2, & SOJ
Release 4
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, n

 

 
 

  
 

 
 

 
 

:

;: vane vasmc

VSS

 
 

  

 

 

 TMS, NC 

 
 

TDI, NC  

A 7; Address Assignmem nd Package Dimension 'E'able

'7 Address Assignment Nominal Exterior Package Dimension

: 1M(128KX9) -14mmx22mm
i 2M (256KX9) —14mm x 22 mm
‘ 4M (512KX9) '14mmx22mm

8M11MX9)

; WW9)

FIGURE 3.7.5-18

128K TO 2M BY 8/9 BURST SRAM IN BGA
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-——-_——_
, -—_———
3*u_-—
, —

  

  
 

  
  
 
  
  

 

 
 
 
 

 
 

 

 

 ' F _VDDQ_NC_VSS_fi,é—G _VSS NC _VDDQ;, Emu—_m
m-——m—

* m—-—Izs-_

_- vss

__-—_--VDDQ TDI NC NC TRST

Z: Adda-ass Assignment and Package Dimensmn 'E'able
;

6i-——
_“

BMIMXQI __
lemme)

Wade 'EII-uth Table -
: SIngle Clock, Register FloW Through —

. Single Clock, Register-Register V- VDD

 

 

 
  

 

 

 
 

  
 

  
 

 
 
 

 

 
  

  

 

Single Clock, Register—Latch

,: Dual Clock V

FIGURE 3.7.5—19

128K TO 2M BY 8/9 SSRAM IN BGA
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' SSRAM Boundry Scan Order

  
  
 
 

 

  
 

 

 

  
   
   
  
  

  
 
 

  
 

  
 

 
  

 

  

,, —-_ ———,

-_—
———
———
__-
-—_
”-32-
-—-
———
”-3:-
—_—

2Q, Ne

§W

-——
-—_
u“
”-2-
---
-——
——-
——-
-——
—-—

  

FIGURE 3.7.5-20

128K TO 2M BY 8/9 SSRAM IN BGA BOUNDRY SCAN ORDER
Release 4
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 TSOP‘I

8 mm X 11.8 mm

PIN PITCH = 0.55 mm

TOP VIEW

FIGURE 3.7.5—21

32K BY 8 SRAM IN TSOP—1
Release 7
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3.7.6 Byte Wide ECL SRAM

All of the following standards are for devices which operate with ECL interface Ieveis and power voltages.

3.7.6.1 32K and 128K BY 8 ECL SSRAM IN SOJ, SSOP, AND FP

CAPACITY--32K, & 128K WORDS OF 8 BIT
LOGIC FEATURES-SEPARATE DATA INPUT & OUTPUT PINS

PACKAGE-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

 

Release 2
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Page 3.7.6—3

128K X 8 SSRAM

A ‘ A ; l g

I

I

I

X

is"

56

.5?

56

7x

—A

7\

I TOP VIEW I _A

# The Clock pins may be either c, K, OK or L as a manufacturer option.

These parts are approved for use with 10K, 100K, or 101 K interface.

FIGURE 3.7.6-1

32K AND 256K BY 9 ECL SSRAWI IN SQJ, SOP, AND FP
Release 2
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3.7.7 Word Wide TTL SRAM

All of the following standards are for devices which operate with ~l'l‘L interface levels and power voltages.

‘ Release 1
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Page 3.7.7—3
3.7.7.1 - 4K TO 64K BY 16 TI'L SRAM IN DIP

CAPACITY——4K TO 64K WORDS OF 16 BITS,
ELECTRICAL INTERFACE—:ITL

PACKAGE——40 PIN DIP, 0.6” WIDE

PIN ASSIGNMENTS—Fig. 3.7.7—1

3.7.7.2 — 4K TO 256K BY 16 TTL SRAM IN SCC

. CAPACITY—-4K 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 T0 256K BY 16 ADDRESS/DATA NIX 'ITL SRAM 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 T0 256K BY 16 ADDRESS/DATA MX TTL SRAM 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 SRAM IN SCC

CAPACITY—16K, 64K WORDS OF 18 BITS,
LOGIC FEATURES—ASYNCHRONOUS ADDRESS LATCH

—UPPER BYTE AND LOWER BYTE SELECTABLE

PACKAGE—~52 TERMINAL SCC, 0.750” X 0.750”

PIN ASSIGNMENTS—Figs. 3.7.7—5

3.7.7.6 -— 64K BY 16 8: 18 SRAM 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 I/O

PACKAGE—44 PIN SOJ, TBD

PIN ASSIGNMENT—Fig. 3.7.5—6

3.7.7.7 — 32K AND 64K BY 16 & 18 SRAM AND SSRAM IN 52 SCC WITH LOGIC FEATURES

CAPACITY—64K WORDS OF 16 OR 18 BITS,

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 I/O

—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.

PACKAG E--—52 TERMINAL SCC, 0.750” X 0.750” WITH A 0.050” LEAD PITCH

PIN ASSIGNMENT—Fig. 3.7.7—7

 

 
Release 4
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Page 3.7.7—4  

3.7.7.8 — 64K TO 256K BY 16 & 18 SRAM 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 l/O

PACKAGE—4 00 PIN TQFP, 20 mm v 14 mm

PIN ASSIGNMENT—Fig. 3.7.7—8

3.7.7.9 —- 64K T0 1 M BY 16/18 BURST SRAM IN BGA

CAPACITY—64K,128K, 256K, 512K, OR 1M WORDS OF 16 OR 18 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—-—Fig. 3.7.7—9

These parts contain BURST addressing capability.

3.7.7.10 — 64K TO 1M BY 16/18 SSRAM IN BGA

CAPACITY—64K, 128K, 256K, 512K, 1M WOFIDS OF 16 OR 18 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.7—10

.Included with this standardIS atable ofthe BOUNDRY SCAN ORDERto be usedIn testing the parts.
BOUNDRY SCAN ORDER TABLE—Fig. 3.7.7—11

3.7.7.11 -— 64K TO 256K BY 16/18 BURST SRAM IN QFP OR TQFP

CAPACITY—64K,128K, OR 256K WORDS OF 16 OR 18 BITS,

PACKAGE—4 00 PIN QFP or TQFP, 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 SRAM 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—1 3

 

Release 6
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64K X 16 SRAM

32K X 16 SRAM

16K X 16 SRAM

8K X 16 SRAM

4K X 16 SRAM

 
  

TOP VIEW

FIGURE 3.7.7—1

4K TO 64K BY 16 TI'L SRAM FAMILY IN DIP
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8K x 15 SRAM "I'll“ll'lll'l'lll-

m x 15 SRAM EEEEEME-ME\
a a R m m  
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—____ CHIP CARRIER ----_
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FIGURE 3.7.7—2

4K TO 256K BY 16 TTL SRAM FAMILY IN RCC
Release 1
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256K X 16 OR 512K X 8 SRAM

128K X 16 OR 256KX 8 SRAM

64K X 16 OR 128K X B SRAM

32K X 16 OR 64K X 8 SRAM

16KX 16 OR 32K X B SRAM

28 PIN DIP

TOP VIEW

* NC or VSS

FIGURE 3.7.7—3

16K T0 256K BY 16 ADDRESS/DATA MX SRAWI FAMILY IN IIP
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 W

-fl___
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III!”—

256K x 15 or 512K x a SRAM I'll-llllllll
128K x 15 or 256K X‘s SRAM I'llllllll'l'l

15 a, W ||||||||||||||

  
  
 

 
=-—=E a n—
_-- _
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-- CHIP CARRIER _ __

== 0.450" x 0.550” ===
_- ---
—- .--—
_- ---

_- --
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FIGURE 3.7.7-4

16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN RCC
Release 1
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64K X 18 SRAM

16K X 18 SRAM

 
 
 

52 TERMINAL SCC
II.

‘ I.-

  
0.750" X 0.750”

:---
I.-

 
TOP VIEW  

THE POWER CONNECTXONS TO PINS 10. H. 16. 17. 35. 37. 42. OR 43 MAY BE VSSQ
(VCCQ) OR VSS (VCC) AT THE OPTION OF THE MANUFACTURER.

FIGURE 3.7.7-5

16K AND 64K BY 18 SRAM IN SCC
Release 1
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64kx18 SRAM

64KX16$RAM

 

# a ALE or NC AT THE MANUFACTURERS OPTION

FIGURE 3.7.7—6

64K BY 15 & 18 SFIAM IN IIP 8: SOJ

Release 3
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:64K x 16 SSRAM WI BURST & 74- "flflflflmflflflfln
64KX18 SSRAM W/ BURST & I l “I'm—“I'll“

32/e4x 16/18 SSRAMwfBUR 1 III. FWITW'KEIE'AD lCK-llfillllll
64K X16/18 8:3 I . Illlluuflllflmnllll

64KX1- asnm’nxvifiifl l l lUWlLWl lDWLlALl
64mm/ISSSRAMA AESUSLS 0-3 0K6 A A A

 

 
  
 SEE: - V53 .5, 52 TERMINAL sec 1; is: " ===E

==== " DQ m 0.750” x 0.750” ’ '58: "' ===E
 
  
  

 
 

==== __ __ LEAI PITCH = 0.050 F_ m __ ====
voo Ii v

33:: " 00 'n: TOPVIEW e ' v: _ ====

  
  

I I I I I I l I I I I I

A A A A A A VS“VD' @A A A A A

llllllllllll

IIIIII A1 A0 IIIIIIIIIIII

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 PARlTY data pins for X18 devices.
3, 'CK — These clock inputs may be l/O (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.

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: AC is the address strobe from a microprocessor cache controller and latches the base address.

AF is the address strobe from a microprocessor and latches the base address.
ADV advances the burst address counter.
15: is DATA LATCH ENABLE,
Al: is ADDRESS LATCH ENABLE.

A0 & A1 are specified due to their signficance as burst addresses. if more than two burst address bits are provided, the additional bits

are supplied on pins 24& 25. FIGURE 3.7.7_7 A

32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES lN

,,,,,, SCC
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FIGURE 3.7.7—7 B

WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE
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256K BY 16 & 18 SRAM & SSRAM I""I"I"In““IIIIIIIIIIIIIIIIIIHII

128K BY 16 a 13 SRAM & SSRAM flflflflflflflflflflflflflflflflflflflfl64K av 16 a 13 SRAM & ssaAM Ififiwfifififififilfifififilll

llllllllllllllllllll
100 99 93 97 95 95 94 93 92 91 90 89 BB 87 85 85 B4 83 32 B1

==m - 1 so - m==
==m "' 2 79 - m==
==m "' 3 79 '- m==
==m - 4 77 - m==
==m .- 5 -Ifi==

==m - 7 fi::
==m - B 353::

--m - 9 m=:
“WE PEN

==m '13 0.65 mm PP E5? mFP : -=-

==m -26 55 - m==
==m-w m-m==
==m -23 as - m==
—=m - 29 TOP VIEW 52 - m==
==m -3o 51 ll m==

 3132333435363738394041424344454647434950 

\Illlllllllllllllllll/
IIIIIIIIIIIIIIIIIIII

The SRAM use A IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
The SSRAM use 'SA and CK llllllflllflllllHIIIIIIHIIIIIIIIIIIII
The PINS labeled ”N C, DQx” are intended to be used as parity bits for X18 parts.

FIGURE 3.7.7-8

64K TO 256K BY 16 8: 18 SRAM AND SSRAM IN TQFP
Release 5
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7' Address Assignment and Package Dimension 'E'able

, Address Assignment Nomina Exterior Package Dimensio
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FIGURE 3.7.7—9

64K TO 1M BY 16 & 18 BURST SRAM IN BGA
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f, Address Assignment and Package Dimension Table

Address ASSIgnment Nominal Exterior Package DimenSIon

: 4M(256KX18) _14mmx22mm

8M<512KX18> __

Mega Truth “Fable --
Single Clock Register Flow Through —-

Single Clock, Register—Register V—V—
; Dual Clock

'JEDEC Standard No. 21—C

Page 3.7.7—15
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1M(64KX 18> 14MMX22 MM

2M (128KX18) _14mmx22 mm

16M(1MX18) -— 

 
 
 

   , Single Clock, Register—Latch

FIGURE 3.7.7—10

64K TO 1M BY 16 & 18 SSRAM IN BGA
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SSRAM Boundry Scan Order

X18 Part

——
—_-
———
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N H> o:3:.

mm (DU):HH 0101>0
N

SB01
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FIGURE 3.7.7—11

64K TO 1 M IY 16 & 18 SSRAM IN BGA BOUNDRY SCAN DRIER
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256K BY 16 a 18 BURST SRAM Illllfllflflflflflfll‘llflflllfllfllfllfl
128KBY16&18 BURST SHAM A ,
64KBY16&183URSTSRAM SA SA 53?“: NC NO 5.5-!) 55%;? VD VSS K HSl-V E S

33 82 81

AC

IIIIIIIIIIIIIIII
85100999897 969554939291 90 89888786

5
 

    

‘55

84

    
 

 
 

Nc - 2 -

1c - 3 -

VDESEDD - 4 -
vsso,vss - 5

Nc -6

Nc

= Dob - 9  

 
—D-0b -12 100 PIN

=3” '13 QFP
Nc,‘l::l' - 14

 

 
 = ED - 15 or 
 

Nc, VHEF - 16

vss - 17 TQFP

20 mm X 14 mm

0.65 mm PP

  

 
 
 

 

nob -22

Mb -23

NC, DQPb - 24

No -25

 
vssa, vss - 26......_.

VDDQ, VDD - 27

 
 

Nc - 28

Tvc — 29 TOP VIEW
- “Kc - so 

 313233343536373394041424344454647484950

NC NC NC, NC NC, '
:n SA SA SA SA 5A1 Aim ml VSS vnum T K SA SA SA SA SA NC NC

The PINS labeled ”NC, DQPx” are intended to be used as parity bits for X18 parts.

FIGURE 3.7.7—12

64K TO 256K BY 16 & 18 BURST SRAM iN TQFP
Release 6

IPR2018-OOO47

ASUS Computer EX1006 Page 309



IPR2018-00047 
ASUS Computer EX1006 Page 310

JEDEC Standard No. 21-C

Page 3.7.7-1 8

  
 

1MX18 SRAM

1MX16 SRAM

256KX18 SRAM

256K X 16 SRAM
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pa: " — ,

05: EE
v55 HE
vgg EE
05: EE
05: EE

 

  
  

   

  
* 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
P14 to VDD & P41 to,VSS.

2, The l/O 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 1M

r?

r?

v°sf$
NC

DEE

DEE

vs?

v66

051

061

A"

F

5'

1 devices in a 12.7 mm wide package.
NC

 
FIGURE 3.7.7-13

256K & 1M BY 16 & 18 SRAM IN TSOPZ
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3.7.8 Double Word Wide Tl'L SRAM

All of the following standards are for devices which operate with 'l'l'L or any of the lower
voltage interface levels and power supply voltages as defined in the individual standards.
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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 SRAM 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 I/O

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 SRAM IN BGA

CAPACITY—32K, 64K,128K, 256K, OR 512K WORDS OF 32 OR 36 BITS,
PACKAGE—7 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—7 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 BOUNDRY 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—4 20 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

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 flflllllllfllll'llllllllll’lflflflllflflfl
64K BY 32/36 SSRAMIlllllllllllllllllllllllllllllllllll

32K BY 32/36 SSRAMWfiex a gag; 5A 5A\

 
 

 100 PEN 59 - ”=3

‘TQFP GE“ GP?

20 mm X “E4 mm as .. 12553-1

0.65 mm PP

 
 

  
 TOP VIEW

3132333435363738394041424344454547484950

NC , NC. NC NC. NC.
_SASSA4 A S SA1SATM TD! 5 D'TDOTC SA SA SA SA SA NC NC

The PINS labeled ”NC, DQPx” are intended to be used as parity bits for X36 parts.

  

FIGURE 3.7.8—1 _
32K T0 128K BY 32 or 36 BURST SRAM IN TQFP
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128K av 32 a as snAM & SSRAM fl"I"IIIIIHIIHHI’IIIIIIII’II’IHHI‘III
64K BY 32 a as SRAM & SSRAM IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

 32K BY 32 a as SRAM & ssnAM......WEEEE\10099989796959493929190898887858584838281
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 The SRAM use A IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
The SSRAM use 'sA and ex. llllllI’lllllllllllllllHIIIIIIIIIIHH.
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 8: 36 SRAM AND SSRAM IN TQFP
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; 4M (128KX 36) 14 mmX22 mm

5 8M<256KX36> " *-<>

16M(512KX36) —TBD

Address Assrgnment Nominal Exterior Package Dimension 

 
 

 

 

FIGURE 3.7.8—3

32K TO 512K BY 32 81 36 BURST SRAM IN BGA
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Synchronous SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View
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'1 Address Assignment and Package Dimension 'E'able

Density Address Assignment Nominal Exterior Package Dimension
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FIGURE 3.7.8—4

32K TO 512K BY 32 8: 36 SSRAM IN BGA
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32K TO 512K BY 32 8; 36 SSRAM IN BGA IOUNDRY SCAN ORDER
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Notes: (1) This standard accommodates synchronous burst address fields ranging from 2 to 6 address t

(2) An 8-word (3 address bits) interleaved burst sequence is currently specified in Commercial

data sheets FIGURE 3.7.8—6

16KI32K/64K BY 64 SYNCHHONOUS SRAM WITH BURST COUNTER
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Burst SRAM Ball Gn‘d Array (BGA) Package Bump Assignments, Top View 

 

  
  

 
 

, NC, SA G SA SA NC

: SA" 5A6

0 , NC, VDD, VDD, ND, VDD, VDD, NC,
352 VDDQ VDDQ S'GW VDDQ VDDQ SES

1 VDD, VDD V88, V88, VDD VDD,
. VDDQ VSSQ VSSQ VDDQ

DQe, DQf, VDD, VDD VSS, SW6 VSS, VDD VDD, DQc, DQd,
: NC NC VDDQ VSSQ VSSQ VDDQ NC NC

F DQf DQf VDD, VDD VSS, SIP 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 D.Qf DQf VDD, VSS, VSS VSS VSS VSS, VDD, DQc DQc
fi VDDQ VSSQ VSSQ VDDQ

J DQf SW‘e, VSS, VSS VSS VSS VSS, SW3, DQc DQc
SEE VSSQ VSSQ SB‘d

K W, SW‘g, NC, VSS, VSS VSS VSS VSS, NC, SW5, SW5,
, SB? 385 VREF VSSQ VSSQ VREF SS5 SSE

L i SWH, VSS, VSS VSS VSS VSS, SW‘a,
SEE VSSQ VSSQ SB‘a‘

; VDD, VSS, VSS VSS VSS VSS, VDD,
, VDDQ VSSQ VSSQ VDDQ

v VDD, VDD VSS, VSS, VSS, VDD VDD,
VDDQ VSSQ VSSQ VSSQ VDDQ

; VDD, VDD VSS, NC, VSS, VDD VDD,
, VDDQ VSSQ CK, K VSSQ VDDQ

DQg, DQh, VDD, VDD VSS, CK,K VSS, VDD VDD, DQa, DQb,
NC NC VDDQ VSSQ VSSQ VDDQ NC NC

, DQh DQh VDD, VDD VSS, NC, VSS. VDD VDD,
VDDQ VSSQ SW VSSQ VDDQ

, DQh DQh ESE, VDD, VDD, SA1 VSS, VDD, NC,FT

V NC VDDQ VDDQ VSSQ VDDQ

WIRE
DQh DQh NC, NC, NC, NC, NC, NC, NC, 22

20 TMS TDl TCK TDO TRST

Address Assignment and Package Dimension Table

Density Address Assignment Nominal Exterior Package Dimension

21 mm X 25 mm
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FIGURE 3.7.8—7

16K TO 256K BY 64 & 72 BURST SRAM IN IGA
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3.8.1 PSRAM, Byte VVIde

3.8.1.1 2K TO 8K BY 8 PSW 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 T0 16K BY 8 PSRAH FAMILY IN RCC

CAPACITY—2K, 4K, 8K, 16K WORDS OF 8 BITS

PACKAGE—32 PAD (PIN) RCC, 0.450'I BY 0.550"
PIN ASSIGNMENT—Fig. 3.8-2

3.3.1.3 32K TO 512K BY 8 PSRAM FAMILY IN SOJ

CAPACITY—32K, 128K, 256K. 512K WORDS OF 8 BITS

PACKAGE—28 OR 32 PIN SOJ, 0.4” 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—4O PIN DIP, 0.6" WIDE

PIN ASSIGNMENTS-Fig. 3.8-4

3.8.2.2 4K TO 256K BY 16 PSRAM IN 300

CAPACITY—4K TO 256K WORDS OF 16 BITS,

PACKAGE—44 PAD (PIN) RCC, 0.650" X 0.650"
PIN ASSIGNMENTS-Fig. 3.8-5
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8K X 8 PSRAM
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2K X 8 PSRAM
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TOP VIEW
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- 3 FIGURE 3.8-1
///// 2K TO 8K BY 8 PSRAM FAMILY IN DIP
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16K X 8 F'SRAM

8K X 8 F'SRAM

4K X 8 F'SRAM

2K X 8 PSRAM
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FIGURE 3.8-2

2K TO 16K BY 8 PSRAM FAMILY IN RCC
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64K X B DN 32 PIN, 0.400"

#=F°r NC 256KX8IN32 PIN,TBD @= SORE

512K X 8 IN 32 PIN, TBD 

,, 1 FIGURE 3.3-3

32K TO 512K BY 8 PSRAM FAMILY IN 304
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16K X 16 PSRAM or EEPROM

8K X 16 PSRAM or EEPROM

4K X 16 PSRAM or EEPROM

40 PIN DIP

TOP VIEW

FIGURE 3.8-4 ,
4K TO 32K BY 16 PSRAM FAMILY IN DIP

Release 1
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x E EEEAM or EEEEEM IIIIIIIIIIIIIIIIIIIIII
x M EEEAM or EEEEOM IIIIIIIIIIIIIIIIIIIII
x E EEEMM or EEEEEM IIIIIIIIIIIIIIIIIIIII

8K X 16 PSRAM or EEPROM Illllllllll'lllll'll- ,

4K x 16 mm o, mom flmfififiu-M\
 
 
 
 
 

 
 
 
 
 

 

—----=E NC NC A13 ---_----

======mn EE%IE===----

======E I! A" ----'~'

======E 44 TERMINAL =====_---- ----—

======E '3 CH": CARR'ER E =====
======E '5 0'65”” X 0'65”” III-1:5:
======fl '5 EHEEEE
======fl “5 I======
======H '5 Ba I=----—
—---- ' TOP VIEW ‘ =====
  - a a , :

EEEIIIIII

IE IIIIIIIIIIIIIIIIIII

FIGURE 3.8-5

4K TO 256K BY 16 PSRAM FAMILY IN 506

Release 1
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Page 3.9-1

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.

Release 1
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3.9.1 Bit Wide DRAM
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JEDEC Standard No. 21—C

Page 3.9.1—3
3.9.1.1 -— 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES

CAPACITY—~16K WORDS 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 BlT

LOGIC FEATURES—Multiplexed Address

PACKAGE—1 8 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 8: 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 1M, 0.35” for 4M,

PIN ASSIGNMENT—Fig. 3.9.1—4

3.9.1.6 -— 1M TO 16M BY 1 DRAM FAMILY IN SOJ OR TSOP2

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

5 ——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 OR TSOP—2: 0.4" BY 0.725” for 16M

SUPPLY VOLTAGE—~The 16M part with an 8K refresh is approved for use with the LV'I'I'LE power and interface standard developed by Committee JC—16.
PIN ASSIGNMENT—uFig. 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 1M & 4M PARTS
PACKAGE—28 PIN ZIP, 0.475“ WIDE FOR THE 16M PART

SUPPLY VOLTAGE—~The 16M part with an 8K refresh is approved for use with the LV'I'I'LE power and interface standard developed by Committee JC—16. '
PIN ASSIGNMENT—~Fig. 3.9.1—6

3.9.1.8 -— 1M TO 16M BY 1 NON—MUX DRAM FAMILY IN SOJ

CAPACITY—1 M, 4M, & 16M WORDS OF 1 BIT

LOGIC FEATURES—Non—Multipiexed Address
PACKAGE—~28, 32, OR 34 PIN DIP

PIN ASSIGNMENT—Fig. 3.9.1—«7
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JEDEC Standard No. 21~C

Page 3.9.1—4

3.9.1.9 — 1M 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 BlT 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 OR TSOP2

CAPACITY—64M WORDS OF 1 BIT

LOGIC FEATURES—Multiplexed Addresses

This part is available in two package sizes as defined below. The pin rotations ofthe 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. 391—1 0
PACKAGE—32 PIN SOJ, 0.400“ Wide

~32 PIN TSOP2, 0.400“ WIDE, 0.050” PP

PIN ASSIGNMENT—Fig. 391—1 2

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—2824 PIN TSOP2, 0.400” WIDE, 0.050” PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.1-11
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256K X 1 DRAM

64K X 1 DRAM

16K X 1 DRAM

16K X 1 DRAM, 3 SUPPLY

 

  

# NC 0R}E

FIGURE 3.9.1-1

16K 8Y1 DRAM IN IIP WITH 3 SUPPLY VOLTAGES

R I 1 15K TO 255K Y1 DRAM FAMILY IN DIPe 8858
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256K X 1 DRAM, 0.290” X 0.490lllllll
64K X 1 DRAM, 0.290” X 0.425”I'll...
16K X 1 DRAM, 0.290” X 0425""...

v ‘ . ' 17

 
#= NO 0R?

FIGURE 3.9.1 -2

16K TO 256K BY 1 DRAM IN RCC
Release 1
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Page 3.9.1-7

256K X 1 DRAM

 
 

64K X 1 DRAM

16 PIN ZIP
T°P VEW'

 
 

FIGURE 3_9_1.3

64K 81 256K BY 1 DRAM IN ZIP
Release 1
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4 Mb X 1 DRAM, 0.3”

1 Mb X 1 DRAM, 0.3”

VDD 9 iVDD

#=NCorTF

FIGURE 3.9.1—4

1M 8: 4M IV 1 AIDRESS MULTIPLEXED DRAM IN IIP

Release 2
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Page 3.9.1 —9

*#16M X 1 DRAM, 0.400”, SOJ & TSOP—2

@16M X 1 DRAM, 0.300”,SOJ 8: TSOP—2

*4M X 1 DRAM, 0.300” or 0.350”

1M X 1 DRAM, 0.300”, SOJ

 
VSS r 2 V85 2 VSS

, Q .~ 2- o 2 o

c"’iiligI27

A9 gm: :2! we,""""""" '

......... -_ _- I a
1' A8

26:20, 28/2 131M

  
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION

DEVICE CONFIGURATION 1M X1 4M X1 16M X1 16M X1 16M X 1, 3.3V
REFRESH COUNT 512 1K 2K 4K 8K
REFRESH ADDRESSES A0 to A8 A010 A9 A0 to A10 A0 to A11 A010 A12
ROW ADDRESSES A0 to A9 A0 to A10 A010 A11 A0 10 A11 A010 A12
COLUMN ADDRESS A010 A9 A0 to A10 A0 to A11 A010 A11 A010 A10

’ NOTE - The 4M x 1 part is approved for use in 0.300" TSOP-2 and the 16M x 1 partin 0.400" TSOP—2 (PDSO—G) packages.
# NOTE - The 16M x 1 part with an 8K 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 wflh 4K refresh.

FIGURE 3.9.1—5

1M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP—2
Release 4
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Page 3.9.1—1 0

 #16M X1 DRAM 
 4M X 1 DRAM 
 1M X1 DRAM 
 20 or 24 PIN

 
 

TOP VIEW

 

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION 1M X1 4M X1 16M X1 16M X1 16M X 1, 3.3V
REFRESH COUNT 512 Refresh 1K Refresh 2K Refresh 4K Refresh 8K Refresh
REFRESH ADDRESSES A0 to A8 A0 to A9 A0 to A10 A0 to A11 A0 to A12
ROW ADDRESSES A0 to A9 A0 to A10 A0 to A11 A0 to A11 A0 to A12
COLUMN ADDRESS A0 to A9 A0 to A10 A0 to A11 A0 to A11 A0 to A10

# NOTE — The 16M x 1 part with an 8K Refresh is approved for use with a 3.3V VDD.

FIGURE 3.9.1—6

1M TO16M BY 1 DRAM FAMILY IN ZIP
Release 4
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 16M X 1 NON—MK DRAM

 
  
 

M X 1 NON—MX DRAM

 
 
 

1M X 1 NON—MX DRAM

------~---— .....

1 A15  - ,

28 VCC '0 A15

27 A14 ' A17 '

26 A15 8 A18

 

  
 

  

  
 

  

 

 
 

25

 A7 5A8

22 A6 ’4 A9—- -—

A5 3 A10

23     

  

 
 

20
 
 

  
 

19 A17 1 A20

18 A18 ' A21

  

  
 

  
 

16D18Q

Q 17 VCC

  

 

 

FIGURE 3.9.1—7

1M TO 16M BY 1 NON—MULTIPLEXEI DRAM IN SOJ

Release 2
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Page 3.9.1—12

1M x 1 DRAM

256K x 4 DRAM

 24/29

PIN

TSOP‘E

14.4 mm X 6.3 mm

0.5 mm Pin Pitch

TOP - 7

REFRESH ADDRESS FlELD = A0 to A8

The JEDEC Std. No. 30 designator for the TSOP1 package is PDSO—G.

 

FEGURE 3.9.1—8

"EM BY 4 AND 4M BY 11 DRAM IN TSOP‘i

Release 2
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 4M X4 DFIAM 

 
 

16MX1DFIAM

BTBUTH TABLE
DATA INTERFACE CONTROL
1' I-"

B—LODATA X4
 

  

 
TOP VIEW

   
  

 

 
’ ijjf‘,fM3f._ff” -——

—-—_
i VENDOR SPECIFIC _—_

 
 

  
  

FIGURE 3.9.1—9

16W! X i/4M X 4 CONFIGURABLE DRAM IN SOJ

ReIease 2
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Page 3.9.1 ~14

 

 

  
 

8M X 9 DRAM

 
 

8M X 8 DRAM

16M X 4 DRAM

 
 64M X 1 DRAM 

 
 

 
 

-‘ 17 TOP VIEW

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X 1 16M X 4 8M X 8(9) 8M X 8(9)
REFRESH COUNT 4K Refresh 8K Refresh

ROW/REFRESH ADDRESSES A0 Through A12 A0 Through A12 A0 Through A11 A0 Through A12
COLUMN ADDRESSES A0 Through A12 A0 Through A1 0 A0 Through A10 A0 Through A9

This standard recognizes that some early deliveries ofthese parts may have to be in a 0.6” wide package

FIGURE 3.9.1—10

64M BY 1 DRAM IN SOJ & TSOP2
Release 4 a
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Release 4

JEDEC Standard No. 21-C

2X16MX1 DRAM

 
# TheJEDis PDSO—G

ROW, REFRESH, & COLUMN ADDRESS CONFIGURA'RON

DEVICE CONFIGURATlON 2 X 16M X 1 2 X 16M X 1

REFRESH COUNT 2048 Refresh 4096 Refresh
ROW ADDRESS A0 —> A11 A0 —> A11
REFRESH ADDRESS A0 —) A10 A0 —) A11
COLUMN ADDRESS A0 —) A11 A0 —) A11

FIGURE 3.9.1—11

2 X 16M BY 1 DRAM IN TSOPZ

Page 3.9.1-1 5
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 8M X 8 DRAM

 
  
 

16M X 4 DRAM

 
64M X 1 DRAM

32 PIN

SOJ

OR

TSOP2

 

  
  

 
 

0.400”

PP = 0.050”

  
TOP VIEW 
 

* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh.

ROW & COLUMN, ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X1 16M X 4 16M X 4 8M X 8 8M X 8
ROW COUNT 4K Rows 8K Rows 4K Rows 8K Rows

ROW ADDRESSES A0 = A12 A0 = A11 A0 = A12 A0 = A11 A0 =:o A12
COLUMN ADDRESSES A0 => A12 A0 = A11 A0 = A10 A0 = A10 A0 = A9

FIGURE 3.9.1—12

64M BY1 DRAM IN SOJ 8: TSOP2

Release 5r7
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Page 3.9.2—4

3.9.2.9 -- 16M BY 1I4M BY 4 CONFIGURABLE DRAM IN SOJ

CAPACITY—16M WORDS OF 1 BlT 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

PlN 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 CE AND 4 CE IN TSOP2

CAPACITY—4M WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address

—There are two versions ofthis part, one with 1 CEand 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. 392—1 0

3.9.2.12 - 16M BY 4 DRAM IN SOJ & TSOP2

CAPACITY—4 6M WORDS OF 4 BITS

LOGIC FEATURES——Multiplexed Address -

This part is available in two package sizes as defined below. The pin rotations ofthe 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

3.9.2.13 - 1M, 2M, 8: 4M BY 2 DRAM IN SOJ & TSOP2

CAPACITY-4 M, 2M, & 4M WORDS OF 2 BlTS

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“, PlN PITCH: 0.050”
PIN ASSIGNMENT—Fig. 3.9.2—12

3.9.2.14 -— 16M BY 4 DRAM WITH 4 CE IN SOJ OR TSOP2

CAPACITY—16M WORDS OF 4 BITS

LOGIC FEATURES—Muitiplexed Address

—The part, has 4 CE, 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

PlN 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 l/O
PACKAGE—~TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED

PIN ASSIGNMENT—Fig. 392—1 5

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

Release 7
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Page 3.9.2—5

  
  
 
  

 

TOP VIEW

16K X 4 DRAM

64K X 4 DRAM

' COLUMN ADDRESS NOT SUPPLIED ON PINS 10 8: 14 TO 15K PART

FIGURE 3.9.2-1

16K 8: 64K BY 4 DRAM IN IIP
Release 1
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x 4 mum .

flfllfl .

64KX1SRAM A II\ A

 
FIGURE 3.9.2-2

16K & 64K BY 4 DRAM IN RCC
Release 1
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Page 3.9.2—7

 

 
  

 
 

 1M X 4 DRAM, 0.3”

. * 256K x 4 DRAM, 0.3”

TOP VIEW

‘ FIGURE 3.9.2—3

256K 8: 1M BY 4 ADDRESS MULTEPLEXEI DRAM IN IIP

Release 2
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