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NOTICE

EIA/JEDEC Standards and Publications contain material that has been prepared, progressively reviewed, and
approved through the JEDEC Council level and subsequently reviewed and approved by the ELA 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 mot in any respect nreclude any member or
nonmember of JEDEC from manufacturing or selling products not conforming to such standards, nor shall
the existence of such standards preclude their voluntary use by those other than ELA members, whether the
standard is to be used either domestically or internationally.

EIA/JEDEC Standards and Publications are adopted without regard to whether their adoption mayinvolve
patentsor articles, materials, or processes. By such action, ELA/JEDEC does not assume anyliability to any
patent owner, nor does it assume any obligation whatever to parties adopting the ELA/JEDEC Standards or
Publications.

The information included in ELAJEDEC Standards and Publications represents a sound approachto product
specification and application, principally from the solid state device manufacturer viewpoint. Within the
JEDECorganization there are procedures whereby an ELA/JEDEC Standard or Publication may be further
processed and ultimately becomes an ELA Standard.

Inquiries. comments, and suggestions relative to the content of this ELA/JEDEC Standard should be addressed
to the JEDEC Executive Secretary at EIA Headquarters, 2500 Wilson Boulevard, Arlington, VA 22201.

Published by

CELECTRONIC INDUSTRIES ASSOCIATION 1997

Engineering Department
2500 Wilson Boulevard

Arlington. VA 22201

“Copvright" does not apply to JEDEC member companies as theyare free
to dupiicate this document in accordance with the latest revision of the
JEDEC Publication 2! "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 (1-800-854-7179)

International (303-397-7956)

Printed in U.S.A.

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 materialwill be labeled Release 1, Release 2, Release 3, Release 4, Release 5. or
Release6as there are no changesfrom the original release. All new textis marked by a "Revision Bar’ in the outside margin in
addition to the "Release 7” label in the inside footerof the page.

In this release, I have introduced a new feature in the Release #. In the past when an older sheet was replaced with a new one,either to
makea correction, or to revise the original sheet, the new release numbersimply 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 "ce" for correction, or “r’for revised,this
followed by the new release number (e.f 4c7 or 6r7}

Thefollowing isa series ofsheetby sheet instructionsto be usedto printthepages forthis release. The instruction numbers correspond
directly the instructions intended for the holders of the Standard. Theseare 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. Thefirst columntells which sheet to removefrom the
21-C binder. The second columntells which sheetto add to the binder. The third columngives an explanation of the reasonfor
the change or addition.

REMOVE ADD REASON

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

2, RemoveTitle Page; Add replacernentTitle Page: Contains revision Log for Standard.

3. Remove TOC, &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

40. Remove P 3.5.2-3 Add replacement P 3.5.23 New standards added

11. Remove P 3.5.2-9 Add replacement PP 3.5.2-9/10 New devices addedto existing standard.

12. Add new P 3.5.2~11 New standard

13. Remove P 3.5.3-1 Add replacernent 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.

45. 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 3.5.3-11/42 New standards added

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

20. Add new P 3.8.3-15 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 replacernent PP 3.7.5-3/4 New standards added.

23. Remove P 3.7,.5-25/26 Add replacement PP 3.7.5-25/26 Errors corrected

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

25. Remove P 3.7.8-3 Add replacementP 3.7.8-3 Existing standard modified.
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26.

27.

28.

23.

30.

31.

32.

33.

34.

35.

a6.

37.

38.

39.

40,

41.

42.

43.

44,

45.

46.

47.

48.

4g.

50.

51.

52.

53.

54.

55,

56.

57.

58.

Remove PP 3.7.8-9/10

Remove P 3.9.1-15/16

Remove P 3.9.2-3/4

Remove PP 3.9.2-15/16

Remove PP 3.9.2--17/18

Remove P 3.9.3-11/12

Remove P 3.9.4—3/4

Remove P 3.9,4-13/14

Remove P 3.9.5-3

Remove P 3.9.5-15/16

Remove P 3.10.3—1/2

Remove P 3.10.3-5/6

Remove PP 3.10.4-3/4

Remove PP 3.10.4-17/18

Remove PP 3.10.4~-19/20

Remove P 3.11.2-1

Remove P 3.11.2-3/4

Remove P 3.41.3-1

Remove P 3.11.3-3/4

Remove P 3.11.4—1

Remove P 3.11.4—3/4

Remove P 3.11.4-5/6

Remove P 3.11.4-7/8

Remove PP 3.11.5-7/8

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 3.9.2-17/18

Add new PP 3.9.2-19

Add replacement P 3.9.3-1142

Add replacement PP 3.9.4—3/4

Add replacement PP 3.9.4—13/14

Add replacement P 3.9.5~3

Add replacement PP 3.9.5~15/16

Add replacement PP 3.10.3-1/2

Add replacement PP 3.10.2-5/6

Add new PP 3.10.39

Add replacement PP 3.10.4—3/4

Add replacement PP 3.10.4-17/18

Add replacement PP 3.10.4-19/20

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

Remove PP 3.11.5-9/10 Add replacement PP 3.11.5-9/10

21-C 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 enhancethe usability of the section by adding your own dividers. The individual
sheets are not listed here as they are supplied in correct order for insertion.
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CONFIGURATIONS FOR SOLID STATE MEMORIES

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
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JEDEC Standard No. 21-C
Contents

Section Release # Page #

1 BACKGROUND 2.0... cee ccc cece cece teen n nen eee eaten aeenarese Releasei ....-.. Page 1-1

2 TERMS AND DEFINITIONS........- 0020 e cree eee eee reer enc eneeeennees Release 1 ....... Page 2-17
2.1 Conventional Device Pin Names ......-..-.eseeeeeen cere seweueeens Release 6 ....... Page 2~2

2.2 Muitiport DRAM Pin Names ........--.01 eee secs eee eee eee n are eeeene Release3 ....... Page 2-5
2.3 Power Pin NameS 2.0.00... 6c c cece cree teen e cnet tener eeeeentereenee Release 5 ....... Page 2-6

2.4 Device Type Names ....... 2c cece eee cere ee eee ar nee enna eeaneneunes Release 6 ....... Page 2-7
2.5 Miscellaneous Device Related Terms .......-------eeeeeeeeeenn rere Release 1 ....... Page 2-9

2.6 Special Operational Cycles for MPDRAM .......---0seeceeeeeeeneee Release 1°... Page 2-10
2.7 Package—Related Terms .......0 0. ee eee cence eee e eens eee rene nenneee Release § ..... Page 2-12
2.8 Memory Card Pin Names ..........0 cece eee eee e eee n eee n ceteris Release 3 ..... Page 2-13
2.9 SRAM and SSRAM special Pin Names ..-..-....------eereneeeeeeeee Release 6 ....... Page 2-14

3 MEMORY DEVICE STANDARDS........-.02 20 cae ee nec e eee eee e es enteeee Release 1 ......+ Page 3-1
3.1 General Standards 1.0.2... 0... cc cece cece cere ence cence eeeneneennes Release 1 ...., Page 3.1 -1

B11 Bytewide .... 0 ccc cece cere e eee eee ee eee ee eeeeesenenaennens Release 1 ..... Page 3.1 -1
3.1.4.1 - 32K TO 256K BY 8 A/A MX FAMILY IN DIP ..........----. 6006s Release 1 ..... Page 3.1~1

FIGURE 3.1-1, 32K TO 256K AYA MULTIPLEXED MEMORY INDIP .............5- Release 1 ....... Page 3.1-2
3.2 Read Only Memory (ROM) ...... 0... cece ener e erect ene eae enn enane Release 1 ...... Page 3.2~1

3.2.0 ROM General Standards ......0. cee e eee c center e eee eenenennne Release5 ...... Page 3.2-2

3.2.0.1 — Mask ROM Fast Address Mode Definition eee eee e rt eeeaas Release 5 ...... Page 3.2-2
3.2.1 ROM, Byte Wide .......... ccc cece eee cee eee cere ea teenie renee Release 1 .... Page 3.2.1-1

3.2.1.1 — 2K TO 8K BY 8 ROM FAMILY IN DIP, TYPE A ........--2---05) Release t .... Page 3.2.1-1
3.2.1.2 - 4K BY 8 ROMIN DIP, Type B ow... eeeeete e ees Release 1 .... Page 3.2.1-1
3.2.1.3 — 8K TO128K BY 8 ROM FAMILY IN DIP... 0... eee eee eee Release i .... Page 3.2.1-1
3.2.1.4 ~ 2K TO 32K BY 8 ROM FAMILY INRACC 0... eee‘1... Release? .... Page 3.2.11
3.2.1.5 — 82K TO 512K BY 8 ROM FAMILY IN SOd, ........6-2. 5 eee Release 1 ...: Page 3.2.1~1
3.2.1.6 — 128K TO iM BY 8 ROM IN DIP, .. 0.66. eee een ees Release t .... Page 3.2.4-1
3.2.1.7 ~ 64K TO 512K BY 9 ROM IN DIP, .....-.... 0. eee eee aeeeaes Release1 .... Page 3.2.17
3.2.1.8-—2 TO 64 X 16K BY 8 PAGE SELECT ROMIN DIP, ............-. Release1 .... Page 3.2.1-1
3.9.1.9-512K and IMBY 8 ROMIN GFP, .......... 0... eee eee Release2 .... Page 3.2.1-1

FIGURE 3.2.1~-1, 2K TO 8K BY 8ROMIN DIP, TYPESA&B ..... eee eee ees Release t .....-.. Page 3.2.1-2
FIGURE 3.2.1~2, 8K TO 128K BY BROMINDIP 0.0.0... cece er cee eee ee Release i ....... Page 3.2.1-3
FIGURE 3.2.1-3, 2K TO 32K BY BROMIN CC20eereee Release 1 ....... Page 3.2.1-4
FIGURE 3.2.1~4, 32K TO 512K BY BROMIN SOU .. 0...eee eee Release 1 ....... Page 3.2.1~5
FIGURE 3.2.1-5, 128K TO IMBY BROMIN DIP 20.0... 6. cece ee eee eee Release 1 ....... Page 3.2.1-6
FIGURE 3.2.1-6, 64K TO 512K BY 9 ROMINDIP .. 00.22 eee ee ees Release i ....... Page 3.2.1-7
FIGURE 3.2.1-7, 2 TO 64 X 16K BY 8 PAGE SELECT ..... 0... 2 eee eee ees Release 1 ......, Page 3.2.1-8
FIGURE 3.2.1-8, 512K AND MBY 8 ROMINQFP .......... 0.0.2 sere e eee eee Release 2 ....... Page 3.2.1-9

3.2.2 ROM, Word Wide 2.00.0... 6. e cece eee eee een e nett Release 1 .... Page 3.2.2-1
3.2.2.1 32K TO 256K BY 16 ROMIN DIP ... 0... eee eee Release 1 .... Page 3.2.2-3
3.2.0.9 — 32K TO 256K BY 16 ROM IN SCC .weeeeee Release i .... Page 3.2.2-3
3.2.2.3 -— 16K TO 256K BY 16 ADDRESS/DATA MX ROMIN DIP ......... Release t+ .... Page 3.2.2-3
3.2.2.4 — 16K TO 256K BY 16 ADDRESS/DATA MX ROM IN RCC ........ Release .... Page 3.2.23
3.2.2.5 —~ 256K and 512K BY 1G ROMINQFP ........... 2.22.22. eee eee Release? .... Page 3.2.2-3
3.2.2.6~-512K TO 128M BY 16 ROM IN DIP AND SOP ........-----.045 Release6 .... Page 3.2.2-3
3.2.2.7 -512K and 1M BY 16 ROMIN SCC .... «ieee eee eee Release3 .... Page 3.2.2-3

FIGURE 3.2.2-1, 32K TO 256K BY 16 ROMINDIP 0... eee eee eee Release 1 ....... Page 3.2.2-5
FIGURE 9.2.22, 32K TO 256K BY 16 ROMINCO 20eee ees Release i ....... Page 3,2.2-6

Release 7
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Section Release # Page #

FIGURE 3.2.2-3, 16K TO 258K BY 16 AQ MX ROMINDIP .......0.00020..00000, Release i ....... Page 3.2.2-7
FIGURE 3.2.2-4, 16K TO 256K BY 16 AQ MX ROMINGG 20... Releasei ......, Page 3.2.2-8
FIGURE 3.2.2-5, 256K AND 512K BY 16 ROMINQFP .............00000.00.02. Release2 ....... Page 3.2.2-9
FIGURE3,2.2-6, 4M TO 128M BY 16 ROMIN DIPAND SOP .......... 00.00 Release2 ...... Page 3.2.2-10
FIGURE3.2.27, 512K & IMBY 16 ROMINSCO0.eee Release3 ...... Page 3.2.2~11
FIGURE 3,2.2-8, 512K TO 2M BY 16 ROMINDIPANDSOG 0... ... 0c cee Release6 ...... Page 3.2.2-42

3.3 Programmable Read Only Memory (PROM) ......-.... 2c cece eee eens Release1 ...... Page 3.3~1
3.3.1 PROM, Nibble Wide 2.0... ccc cence eee nee eee teen eee Release? .... Page 3.3.1-1

3.3.1.1 -.25K & 5K BY 4 TTL PROM IN DIP 2.0.2... eee eee Release 1 .... Page 3.3.1-3
3.3.12—~-.25K BY4 ECL PROMINDIP ............-.-. eee eee Release i .... Page 3.3.1-3
3.3.1.9-— 1K & 2K BY 4 TTL PROMIN DIP 00... cece eee eee Release 1 .... Page 3.3.1-3
3.3.1.4—-1K & 2K BY 4 TTL PROMIN SOP ....... cece eee ees Release 1 .... Page 3.3.1~-3
3.3.1.5 — 4K TO 8K BY 4 TTL PROMIN DIP 2.00... cece ce eee Release2 .... Page 3.3.1-3
3.3.1.6 — .25K TO 2K BY 4 TTL PROM FAMILY IN RCC .....02. Release 1 .... Page 3.3.1-3
3.3.1.7 — 4K BY 4 TTL PROM, 4K BY 4 TTL RPROM IN SCC ............ Release 1 .... Page 3.3.1-3
3.3.1.8 — 1K TO 8K TTL BY 4 PROM FAMILY IN RCC ........0...0....-.. Release1 .... Page 3.3.1-3
3.3.1.9 - 1K TO 8K TTL BY 4 PROM FAMILY IN SCC .. 2... eee eee Heleasei .... Page 3.3.1-3
3.3.1.10 - 1K TO 4K BY 4 DPROM FAMILIES INDIP& SCC ............ Release 1 .... Page 3.3.14
3.3.1.11- 1K TO 16K BY 4 ECL PROM FAMILY INDIP .............005. Release 1 .... Page 3.3.1-4

FIGURE 3.3.1-1,.25K TO2K BY 4 TTLPROMINDIP .........-... 0 cece eens Release 1 ....... Page 3.3.1-5
FIGURE 3.3.1~2, 256 BY 4ECL PROMIN DIP ..... 0.06 cae ena erent as Release i ....... Page 3.3,1-6
FIGURE 3.3.1-3, 1K & 2K BY 4 TTL PROMIN SOG ... cece cee eee Release 1 ....... Page 3.3.1-7
FIGURE 3.3.1-4, 4K AND 8K BY 4 TTLPROMINDIP ............. 0. eee ee Release 2 ....... Page 3.3.1-8
FIGURE 3.3.1-5, 25K TO 4K BY 4 TTL PROM FAMILY INCC 0.0... 00... c ceca Release i ....... Page 3.3.1-9
FIGURE 3.3.1-6, 1K TO 8K BY 4TTL PROMINACC ....eee, Release i ...... Page 3.3.1-10 Bo,
FIGURE 3.3.1-7, 1K TO8K BY 4 TIL PROMINSCC 00...eens Release ...... Page 3.3.1-11 See
FIGURE 3.3.1-8, IKTO 4K BY 4 TTL DPROMINDIP ........ 0... c cece eee eae Release i ...... Page 3.3.i~12
FIGURE 3.3.1-9, 1K TO 4K BY 4DPROMINCG ooocece ees Release i ....., Page3,3.1-13
FIGURE 3,3,1-10, 1K TO 16K BY 4 ECL PROMINDIP...............-. Vannes Release i ...... Page 3.3.1-14

3.3.2 PHOM; Bytewide ...... 20... cece cee ere erecta nea eenenenuas Release i .... Page 3.3.2—1
3.3.2.1 —32 BY 8 TTL PROM IN DIP & SCC ...........ee Release 1 .... Page 3.3.2-3
3.3.2.2 — 32 BY 8 ECL PROM IN DIP & SCC ....... 20.00... v sess es, Release 1 ,... Page 3.3.2-3
3.3.2.3 — 25K & 5K BY 8 TTL PROM IN DIP& SCC .................0088 Release1 .... Page 3.3.2-3
3.3.2.4 ~ .25K TO 8K BY 8 TTL PROM FAMILY IN DIP ............00..8. Release1 .... Page 3.3.2-3
3.3.2.5 — 5K TO 4K BY 8 TTL LPROM FAMILYIN DIP .........-....0..., Release] .... Page 3.3.2-3
3.3.2.6 — .5K TO 4K BY 8 TTL RPROM FAMILY IN DIP ........ 0.0. eee Release 1 .... Page 3.3.2~3
3.3.2.7 — 5K TO 8K BY 8 TTL PROM FAMILIES IN RCC & SCC o.oo... Release i .... Page 3.3.2-3
3.3.2.8 ~ 5K TO 2K BY 8 TTL RPROM FAMILY iN SCC .............005. Release 1 .... Page 3.3.2-4
3.3.2.9 — 16K TO 64K BY 8 TTL PROM FAMILY IN DIP ..............46. Release 1 .... Page 3.3.24
3.3.2.10—- 512 BY 8 ECL RPROMIN DIP& SCC oo. ieee cece eae Release2 .... Page 3.3.24

FIGURE 3.3.2-1,32 BY 8 TTL&ECLPROMINDIP ........0 0.0... cece eee Release i ......, Page 3.3.2-5
FIGURE 3.3.2-2, 32, 256, & 512 BY 8 TTL PROM IN CG, 32 BY8 ECLPROMINCC ... Release1 ....... Page 3.3.2-6
FIGURE 3.3.2-3, 256 & 512 BY 8 TTLPROMINDIP ...0.................0005. Release 1 ....... Page 3.3.2-7
FIGURE 3.3.24, 25K TO 8K BY 8TTLPROMINDIP 2.0.00... eee eee Release1 ....... Page 3.3.2-8
FIGURE 3.3.2-5, 5K TO 4K BY8TTLLPROMINDIP 1.2.0.0... 0... eee eee Release i ....... Page 3.3.2-9
FIGURE 3.3.2-6, 5K TO 4K BY 8 TTL RPROMINDIP .............0.00..00002,. Releasei ...... Page 3.3.2-10
FIGURE3.3.2-7, 5K TO 8K BYBTTLPROMINSCO .......0... Release1 ...... Page 3.3.2-11
FIGURE 3.3.2-8, 5K TO 8K BY 8TTLPROMINRCC ooo. Release t 1... Page 3.3.2-12
FIGURE 3.3.2~9, SK TO 2K BY 8 RPROMINCC .0 00.ee Release i ...... Page 3.3.2-13
FIGURE 3.3.2-10, 16K TO 64K BY 8 TTL PROMINDIP .......0....0....000000, Release 1 ...... Page 3.3.2-14
FIGURE 3.3.2-11, 612 BY 8 10K & 100K ECL RPROM IN DIP AND SCC W022... 0... Release? ...... Page 3.3.2-15

Release 7
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Section Release # Page #

3.3.3 PROM, Word Wide .......0 0. ccc e ccc cce renee nner ereeenenage Release 1 .... Page 3.3.3—1
3.3.3.1 -32 AND 64 BY 16 PROMIN DIP AND SCC ..............5..55 Release .... Page 3.3.3-3

FIGURE 3.3.3-1, 32 AND 64 BY 16 TFL PROMINDIP .................c0e sean Release ....... Page 3.3.3-5
FIGURE 3.3.3-2, 32 AND 64 BY 16 TTL PROMINGC .... 6... cece ere e eens Release i ....... Page 3.3.3-6

3.3.4 PROM Package Conversion ........0cceseeeee eee e ee ee et enennas Release? .... Page 3.3.4—1
3.3.4.1 - PROM DIP TO SO CONVERSION,16, 18, 20,24 DIP .......... Release i .... Page 3.3.4-1

FIGURE 3.3.4-1, 1K AND 2K TTL PROM 18 DIP TO 20 SOCONVERSION .......... Release i ....... Page 3.3.4-3

3.4 Erasable Programmable Read Only Memory (EPROM).........-...++ Release 1 ...... Page 3.4~1
3.4.1 EPROM, Byte Wide .......... 00. cca cc eter errr e nance eee eeenees Release i=... Page 3.4.1-1

3.4.1.1 - 4K BY 8 EPROM IN DIP, TYPEA ................ vee e eae eens Release 1 .... Page 3.4.1-3
3.4.1.2 ~ 4K AND 8K BY 8 EPROMIN DIP, ............ 2.0. c eee eee ee Releasei .... Page 3.4.1-3
3.4.1.3 —- 8K TO 64K BY 8 EPROM FAMILY IN DIP, .........-.....-0.05. Release 1 .... Page 3.4.1-3
3.4.1.4 ~ 2K TO 512K BY 8 EPROM FAMILY IN RCC ............ 00.20 ee Release1 .... Page 3.4.1-3
3.4.1.5 — 32K TO 512K BY 8 EPROM FAMILY IN SOU, .......... 000s eee Release 1 .... Page 3.4.1-3
3.4.1.6 — 128K TO 1M BY & EPROM FAMILYIN DIP, ...............0.000. Release i .... Page 3.4.1-3
3.4.1.7 - 64K TO 512K BY 9 EPROM FAMILY IN DIP, ..........-2.00005- Release 1 .... Page 3.4.1+3
3.4.1.8 — 2 TO 64 X 16K BY 8 PAGE SELECT EPROM FAMILYIN DIP, ... Release i .... Page 3.4.1-3
3.4.1.9 ~ 128K TO 512K BY 8 EPROM FAMILY IN TSOP-1, .........-... Release4 .... Page 3.4.1-3

FIGURE 3.4.1-1, 4K AND 8K BY 8 EPROMIN DIP, TYPESA&B...... 0.6... eee, Release 1 ....... Page 3.4.1-5
FIGURE 3.4.1-2, 8K TO 64K BY BEPROMIN DIP .. 00.eees Release 1 ....... Page 3.4.1-6
FIGURE 3.4.1-3, 2K TO 512K BY 8EPROMINCO 0... eee eee eee Release 1 ....... Page 3.4.1-7
FIGURE 3.4.1-4, 32K TO 512K BY BEPROMIN SOU 2...eeeee Release i ....... Page 3.4.1-8
FIGURE 3.4.1-5, 128K TO IMBY BEPROMINDIP ..............-00055 beeeees Release? ....... Page 3.4.1-9
FIGURE 3.4.1-6, 64K TO 512K BYSEPROMINDIP 2.0.0.0... eee eee eee Release 7 ...... Page 3.4.1-10
FIGURE3.4,1-7, 2 TO 64 X 16K BY 8 PAGE SELECT EPROMINDIP.............. Release i ...... Page 3.4.1-11
FIGURE 3.4.1-8, 128K TO 512K BY 8 EPROM IN TSOP-1 20.0... eee eee Released ...... Page 3.4.1-12

3.4.2 EPROM, Word Wide .........0.0.02-e0005gene ee eveeew ene eeeeens Release 1 .... Page 3.4.2-1 .
3.4.2.1 — 32K TO 256K BY 1G EPROMIN DIP ...... 0. eee eee eae eee Release 1 .... Page 3.4.2-3
3.4.2.2 — 32K TO 256K BY 16 EPROMIN SCC... eee eee eee Release1 .... Page 3.4.2-3
3.4.2.3 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROM INDIP ...... Release 1 .... Page 3.4.2-3
3.4.2.4 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROMIN RCC ..... Release1 .... Page 3.4.2-3
3.4.2.5 —- 512K TO 128M BY 16 EPROM or OTP IN DIP AND SOP ....... Release6 .... Page 3.4.2-3
3.4.2.6 - 512K and iM BY 16 EPROMIN SCC oo... eee eee Release3 .... Page 3.4.2-3
3.4.2.7 — 64K TO 256K BY 16 EPROM IN TSOP=1 ......... beeen e en nee Released .... Page 3.4.2-3

FIGURE 3.4.2-1, 32K TO 256K BY 16 EPROMINDIP ........0. 0.00 cece eae Release 1 ....... Page 3.4.2-5
FIGURE 3,4,.2-2, 32K TO 256K BY 16 EPROMINSCOeeeeee eee Release1 ....... Page 3.4.2~-6
FIGURE3.4.23, 16K TO 256K BY 16 ADDRESS/DATA MX EPROMINDIP ......... Release1 ....... Page 3.4.2~7
FIGURE 3.4.2-4, 16K TO 256K BY 16 ADDRESS/DATA MX EPROMINROC......... Release 1 ....... Page 3.4.2-8
FIGURE3.4.2-5, 4M TO 128M BY 16 EPROM OR OTP INDIP AND SOP ........... Release? ....... Page 3.4.2-9
FIGURE 3.4.2-6, 512K & IMBY 1G EPROMINCO 0... eee eee eee Release3 ...... Page 3.4.2-10
FIGURE3.4.2-7, 64K BY 256K BY 16 EPROMINTSOP-1 ... 0.0.0.0... 0... eee Release 4 ...... Page 3.4.2-11
FIGURE3.4.2-8, 512K TO 2M BY 16 EPROM IN DIP AND SOG .................. Release 6 ...... Page 3.4.2-12

3.5 Electrically Erasable Programmable Readid Only Memory (EEPROM)... Release? ...... Page 3.5~1
3.5.1 EEPROM, Byte Wide ......... 0. cert cere terete eet ete e eee n eens Release 1 .... Page 3.5.1-1

3.5.1.1 —.5K TO 2K BY 8 EEPROM FAMILY IN DIP.................000. Release i .... Page 3.5.1-2
3.5.1.2-2K & 4K BY 8 EEPROMIN RCC .....weeeae Release i .... Page 3.5,1-2

3.5.1.3 — 1K TO 32K BY 8 EEPROM FAMILY IN DIP ... 20... 2 ee eee Release1 .... Page 3.5.1-2
3.5.1.4 -— .5K TO 32K BY 8 EEPROM FAMILY INACC .......02.0020 220. Release .... Page 3.5.1-2
3.5.1.5 — 32K TO 256K BY 8 EEPROM FAMILY IN SOJ,............ ..... Releaset .... Page 3.5.1-2
3.5.1.6 — 32K TO 512K BY 8 EEPROM FAMILY IN DIP, .............0... Releasei .... Page 3.5.1-2
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3.5.1.7 - 2K TO 256K BY 8 EEPROM FAMILY IN RCC, ..............-. Release 1 .... Page 3.5.1-2
3.5.1.8 — 32K TO 256K BY 9 EEPROM FAMILY IN DIP, ................. Release 1 .... Page 3.5.1-2
3.5.1.9 - 128K TO 1M BY 8 EEPROM FAMILY IN SCC, ..............04. Release i .... Page 3.5.1-2
3.5.1.10- 32K TO 256K BY 8 EEPROM FAMILY INTSOP1 ............. Release? .... Page 3.5.1-3
3.5.1.11 - EXTENDED FEATURE SET FOR 256K BIT EEPROM ......... Release2 .... Page 3.5.13
3.5.1.12 —- OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM .. Release3 .... Page 3.5.1-3
3.5.1.13 - 512K BY 8 DUAL-SUPPLY EEPROM IN RCC... eee Release5 .... Page 3.5.1-3
3.5,1.14 — 128K to 512K BY 8 SINGLE—-SUPPLY EEPROM FAMILY

INDIP ROC, & TSOPT ooocccnett nee ees Release5 .... Page3.5.1-3
3.5.1.15 — 256K, 512K, &1M BY 8 DUAL-SUPPLY EEPROM IN TSOP1 ... Reiease6 °... Page 3.5.14
3.5.1.16 — {M TO 8M BY 8 SINGLE-SUPPLY EEPROM FAMILY INTSOP1 .......... Release§ .... Page 3.5.1-4
3.5.1.17 — 8K BY 256B OR 2848 SERIAL ACCESS EEPROMINTSOP2 ............ Release§ .... Page 3.5.1-4
3.5.1.18 — 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP2 ........... Release7 .... Page 3.5.1-4

FIGURE 3.5.1-1, 5K TO 2K BY 8EEPROMINDIP ............. 0 0c eee eee eee Release 1 ......, Page 3.5.1-5
FIGURE 3.5.1~2, 2K &4K BY SEEPROMINRACC ...2ceee Releaset ....... Page 3.5.1-6
FIGURE 3.5.1-3, 1K TO 32K BY 8 EEPROM FAMILY IN DIP ©... eee eee Release 1 ....... Page 3.5.1-7
FIGURE 3.5.1-4, 5K TO 32K BY 8 EEPROM FAMILY INACC 0... eee eee Release 1 ....... Page 3.5.1-8
FIGURE3.5.1-5, 32K TO 256K BY 8 EEPROM FAMILY INSOJ 1.2... eee Release 1 ....... Page 3.5,1-9
FIGURE 3.5.1-6, 32K TO 512K BY 8 EEPROM FAMILY INDIP ................00. Release 1 ...... Page 3.5.1-10
FIGURE3,5.1-7, 32K TO 266K BY 8 EEPROM FAMILY INRCO o 0... eee eee eae Release 1 ...... Page 3.6.1-11
FIGURE3.5.1-8, 32K TO 258K BY 9 EEPROM FAMILY INDIP .........0.....00.. Release 1 ...... Page 3.5.1-42
FIGURE 3.5.1-9, 128K TO 1M BY 8 EEPROM FAMILY INSCC ....0....0...- 0000. Release 1 ...... Page 3.5.1~-13
FIGURE3.5.1-10, 32K TO 258K BY 8 EEPROM FAMILY INTSOP1 ....-........., Release 2 ...... Page 3.5.1-14
ADDENDUM1, 92K X 8 BIT EEPROM EXTENDED FEATURE STANDARD .......... Release 2 ...... Page 3.5.1-15
FIGURE3.5.1-11, DUAL SUPPLY EEPROM COMMAND SET. 0... ccc eee Release3 ...... Page 3.5.1-23
FIGURE 3,5,1-12, 512K BY 8 DUAL-SUPPLY EEPROM INROC oo... kee eee Release5 ...... Page 3.5.1-24
FIGURE3.5.1-13, 128K fo 512K SINGLE-SUPPLY EEPROM FAMILY INDIP ........ Release5 ...... Page 3.5.1-25
FIGURE 3.5.1-14, 128K fo 512K SINGLE-SUPPLY EEPROM FAMILY INROC........ Release5 ..... , Page 3.5.1-28
FIGURE 3.5,1-15, 128K to 512K SINGLE-SUPPLY EEPROM FAMILY INTSOP1 ...... Release5 ......, Page 3.5.1-27
FIGURE 3.5.1-16, 1M BY 8 DUAL-SUPPLY EEPROM INTSOP1 ..............00. Release5 ...... Page 3.5.1-28
FIGURE3.5.1-17. 1M TO 8M SINGLE~SUPPLY EEPROM FAMILY INTSOP1 ........ Release 5 ...... Page 3.5.1-29
FIGURE 3.5.1~18, 256K & 512K BY 8 BUAL-SUPPLY EEPROM IN TSOP1 .......... Release 6 ..... , Page 3.5.1-30
FIGURE 3.5.1-19 A=>C 8K BY 2568 OR 2648 SERIAL ACCESS EEPROM IN TSOP2 .. Release6 .. Page $.5.1-31=+33
FIGURE 3.5.1-20. 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROMINPSOPT ..... Release7 ...... Page 3.5.1-34

3.5.2 EEPROM, Word Wide .... ccc creer tec cree etree cere neeteeeeenacees Release 1 .... Page 3.5.2-1
3.5.2.1 —-4K TO 32K BY 16 EEPROMIN DIP... . ec cee cece erence nes Release 1 .... Page 3.5.2-3
3.5.2.2 ~ 4K TO 256K BY 16 EEPROMIN SCO oo.cee ees Release] .... Page 3.5.2~-3
3.5.2.3 — 256K TO 128M BY 16 EEPROM IN DIP AND SOG ............. Release6 .... Page 3.5.2-3
3.5.2.4 ~ 1M TO 4M BY 16 DS EEPROM IN SSOP ..................00. Release6 .... Page 3.5.2-3
3.5.2.5 — 1M TO 4M DENSITY, BY 8OR 16 FEEPROMIN PSOP ........ Release7 .... Page 3.5.23
3.5.2.6 — 1M TO 32M DENSITY, BY 8OR 16 FEEPROM IN TSOP1 ...... Release7 .... Page 3.5.2-3

FIGURE 3.5.2~1, 4K TO 32K BY 16 EEPROM FAMILY INDIP ........ 2. cee ee Release 1 ....... Page 3.5.2-5
FIGURE3.5.2-2, 4K TO 256K BY 16 EEPROM FAMILY INSCC 2.2.00... 002... Release i ....... Page 3.5.2-6
FIGURE3.5.2-3, 4M TO 128M BY 16 EEPROM FAMILY INDIPAND SOG .......... Release2 ....... Page 3.5.2-7
FIGURE 3.5.2-4, 256K TO 2M BY 16 EEPROM FAMILY INDIP AND SOG ........... Release6 ....... Page 3.5.2-8
FIGURE 3.5.2-5, 1M TO 4M BY 16 DS EEPROMIN SSOP ............... Release6 ....... Page 3.5.2-9
FIGURE 3.5.2-6, 1M TO 4M DENSITY BY 8OR16 FEEPROMIN PSOP ... Release7 ...... Page 3.5.2-10
FIGURE 3.5.2-7, 1M TO 32M DEBSITY BY 8 OR16 FEEPROMINPSOP .. Release? ...... Page 3.6.2-11

3.5.3 EEPROM EXTENDED FEATURES ......... ccc eee eee eee eee Release 1 .... Page 3.5.3-1
3.5.3.1 — EXTENDED FEATURE SET FOR 256Kb EEPROM .........-.. Release1 .... Page 3.5.3-3
3.6.3.2 — DUAL SUPPLY EEPROM COMMAND SET .................. Release? ... Page 3.5.3-13
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3.5.3.3 - SINGLE SUPPLY EEPROM COMMAND CODES .............. Release? ... Page 3.5.3—14
3.5.3.4 - EEPROM TOGGLE BIT FEATURE ............-. 0000 e eee eee Release7 ... Page 3.5.3-15

3.6 Non volatile Random Access Memory (NVRAM) ...........0s0eeee0e- Release? ...... Page 3.6~1
3.6.1 NVRAM, Nibble Wide .......... 0... cece eect eee e nee n eee eeeenes Release? ...... Page 3.6-3

3.6.1.1-.25K & IK BY 4NVRAMIN DIP ..... 0. e ee eeeeee Release ft ...... Page 3.6-3

3.6.2 NVRAM, BYTE WIDE ....... 0. cece eee ete nena eee nt eeereeeeen Release 1 ...... Page 3.6-3
3.6.2.1 — .6K, 1K BY 8NVRAMIN DIP ....0.00.2. 0002 eee eee eee Release1 ...... Page 3.6-3
3.6.2.2 — .5K & 1K BY 8 NVRAM IN RCC 20...eceee ees Release 1 ...... Page 3.6~3
3.6.2.3 ~ .5K TO 16K BY 8 NVRAM FAMILY IN DIP ............0020 0 eee Release i=:..... Page 3.6-3
3.6.2.4 — 5K TO 16K BY 8 NVRAM FAMILY IN RCC ... 2... eee eee Release 1 ...... Page 3.6-3
3.6.2.5 — 32K TO 256K BY 8 NVRAM FAMILY IN SOU, ..0.......--...005- Release i ...... Page 3.6-3
3.6.2.6 — 32K TO 256K BY 8 NVRAM FAMILYIN DIP, ............-...0.- Release i ...... Page 3.6-3
3.6.2.7 ~ 16K TO 128K BY 9 NVRAM FAMILY IN DIP, ......0.....-.-.0-. Release i ...... Page 3.6-3

FIGURE 3.6-1,.25K & 1K BY A4NVRAMINDIP 000.0.eeene Release i ........ Page 3.6-5
FIGURE 3.6-2, SK & 1K BY SNVRAMINDIP 0.0.0... 0 cece ee renee Release 1 ........ Page 3.6-6
FIGURE 3.6-3, 5K & IK BYB8NVRAMINRCC 2200.eeees Release 1 ........ Page 3.6-7
FIGURE 3,6--4, 5% TO 16K BY 8 NVRAM FAMILY IN DIP .......0.0... 00.0.2 a eee Released ......., Page 3.6-8
FIGURE 3.6-5, .5K TO 16K BY 8 NVRAM FAMILY INRCC 1.0... eee eee Release i ........ Page 3.6-9
FIGURE 3.6-6, 32K TO 256K BY 8 NVRAM FAMILY INSOJ .. 0.200020 ee ee, Releasei ....... Page 3.6~10
FIGURE3.6-7, 32K TO 256K NY 8NVRAM FAMILY INDIP ..0......0. 0.0 0.0080. Release 1 ....... Page 3.6~11
FIGURE 3.6-8, 16K TO 128K BY 9 NVRAM FAMILY INDIP. 00.2... ee, Release 1 ....... Page 3.6-12

3.7 Static Random Access Memory (SRAM) .............ceecee eee ceenee Release 1 ...... Page 3.7-1

3.7.1 — JTAG Extension to Revolutionary Pinout SRAM Devices ........ Release 4 ...... Page 3.7—1
FIGURE3.7-1, JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM ............ Released ........ Page 3.7-3

3.7.1 Bit Wide TTL SRAM 2.0.0... cece ccc cece eee nese nee saeeae Release 1 .... Page 3.7.1-1
3.7.1.1-.25K & 1K BY 1 TTL SRAMIN DIP oo.eeeeee Release] .... Page 3.7.1-3
3.7.1.2 -.25K & 1K BY 1 TTL SRAMIN SCC ....... 20.0. eee eee Release 1 .... Page 3.7.1-3
3.7.1.3 -— 4K TO 2M BY 1 TTL SRAM FAMILY IN DIP ............ bieeeeee Release 1 .... Page 3.7.1-3
3.7.1.4— 16K BY 1 TTL SRAMIN RCC 20... rece enee eee enee Release .... Page 3.7.1-3
3.7.1.5-64K BY 1 TILSRAMIN ACC...eeeee Release 1 .... Page 3.7.1-3
3.7.1.6 — 16K TO 2M BY 1 TTL SRAM IN SOJ ......... Ve eeee eee bees Release5 .... Page 3.7.1-3
3.7.1.7 — 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM

IN DIP, SOJ, AND TSOP-2 2.0... Release4 .... Page 3.7.1-3
3.7.1.8 — 256K BY 1 TTL SRAM INRACC Lodeeee eee Releasei .... Page 3.7.4-3
3.7.1.9 -— 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

iN DIP, SOJ, AND TSOP-2 occ cce sce e cee eeeveevauss Release4 .... Page 3.7.1-3
FIGURE 3.7.1-1, 0.25K & 1K BY f TTL SRAMIN DIP 60.eee Released ....... Page 3.7.1-5
FIGURE3.7.1-2, 0.25K & 1K BY 1 TTL SRAMINSCC ..... 22.2ee eee Release t ....... Page 3.7.1-6
FIGURE3.7.1-3, 4K TO 2M BY 1 TTL SRAM FAMILY INDIP oo... 0... eee, Release i ....... Page 3.7.1~7
FIGURE 3.7.1-4, 16K BY TTTL SRAMINRCG 0...eeeeee Release i ....... Page 3.7.1-8
FIGURE 3.7.1-5, 64K BY 1 TTLSRAMINRCC 200.eeeee Release1 ....... Page 3.7.1-9
FIGURE 3.7.1-6, 18K TO 2M BY 1 TTL SRAM IN SOJ AND TSOP-2................ Release5 ...... Page 3.7.1-10
FIGURE 3.7.17, 256K TO 16M BY 1 TFL SRAM AND SSRAM FAMILY

IN DIP, TSOP2, AND SOSeeees Released ....., Page3.7.1-11:
FIGURE 3.7.1-8, 256K BY 1 TTLSRAMINRCC 2... eee eee ws. Release1 ...... Page 3.7.1-12
FIGURE 3.7.1-9, 4M AND 16M CONFIGURABLE SRAMIN DIP, TSOP2, ANDSOd .... Released ...... Page 3.7.1-13

3.7.2 Bit Wide ECL SRAM 0.0... cece cece eee acne nee e eens Release t .... Page 3.7.2~1
3.7.2.1 - 1K TO 256K BY 1 ECL SRAM FAMILY IN DIP ................. Release 1 .... Page 3.7.2-3
3.7.2.2 — 256K TO 16M BY 1 ECL SRAM AND 4M BY 1 SSRAM

IN DIP, SOU, AND TSOPm2 20... le ccc eee 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
Release 7
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3.7.2.4 — 256K TO 16M BY 1 ECL SSRAM FAMILY
IN DIP, SOU, AND TSOP-2 oo.ccc eee eens Release 4 ....

FIGURE 3.7.2-1, 1K TO 256K BY 1 ECL SRAM FAMILY INDIP ... 0.0.00... eee, Release 1
FIGURE 3.7.2-2, 256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY

IN DIP. TSOP2, & SOUcece cece tte enn eeees Release 4
FIGURE 3.7.2-3, 64K AND 256K BY 1 ECLSRAMINFP ........0.. 00.0 e cece ees Release 2
FIGURE 3.7.2~4, 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, TSOP2, &S5O/ ..... Release 4

3.7.3 Nibble Wide TTL SRAM ....... 0. eer n ee cee eens e ener eeeeeeee Release i ....

3.7.3.1 ~ 16 BY 4, INVERTING AND NON INVERTING TTL SRAMIN DIP & SCC oo... cece cc cee ccccceevcecsseectetvueeeevers Release 13.7.3.2 — .25K BY 4 TmSRAMIN DIP & RCO oo... eee cee eee Release i ....
3.7.3.3 ~ 256 BY 4 TTL SRAM WITH GIN SCC Lo...cee Release 1 ....
3.7.3.4 — 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY IN DIP ....... Release 1 ....

3.7.3.5 ~ 4K BY 4 TTL SRAM IN ROG 1...cee Release 1...

3.7.3.6 ~ 4K TO 1M BY 4 TTL SRAM WITH G FAMILY IN DIP ............ Release 1 ....

3.7.3.7 —- tek reBook BY 4 TTL SRAM WITH AND WITHOUT G FAMILY Relcece eee e ee eta eee a ee eennraeenaeae re eneeeegeneeeas elease 1...

3.7.3.8 - 16K 2Bak BY 4 TTL SRAM IN ROG oo... cece cee eee Release 1 ....
3.7.4.9 ~ 4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

IN SOU AND TSOP-2 occccc eee ett enanens Release 5 ....

3.7.3.10 — 64K TO 4M BY 4 TTL SRAMIN DIP, SOJ, AND TSOP-2 ...... Release 4 ....

3.7.3.11 — 64K TO 4M BY 4 TTL SRAM WITH SEPARATEDATA I/O
IN DIP, SOU, AND TSOP—2 ooo.ccc eee eee ees Released ....

3.7.3.12 — 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM)
IN DIP, SOU, AND TSOP—2 oo. c eee eect en eee ee ees Release 4 ....

3.7.3.13 ~ 4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ....... Release 1 ....
3.7.3.14 — 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

INDIPAND SOJ 2.0 0.0 cc ccc ccc cence ree te eee neces Release 1 ....

FIGURE 3,7.3-1, 16 BY 4 INVERTING AND NON-INVERTINGTTLSRAMIN DIP ..... Release 1
FIGURE 3.7.3-2, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAMINSCC .... Release1
FIGURE 3.7.3-3, 256 BY4 TILSRAMINDIP 2.0.0... c cea reece eee tees Release 1
FIGURE 3.7.34, 256 BY 4 TILSRAMINACO Cw..  eeeeeee Release 1
FIGURE 3.7.3-5, 256 BY 4TTLSRAMIN SCO0.eee Release 1
FIGURE 3.7.3-6, 4K TO 64K BY 4 TTL SRAM FAMILY WITHOUT G INDIP 2.2.0.2... Release 1
FIGURE 3.7.3-7, 4K BY 4 TTL SRAMINRACO oo.eee Release 1
FIGURE 3.7.3-8, 4K TO 256K BY 4 TTL SRAM FAMILY WITHGINDIP............. Release 1
FIGURE 3.7.3-9, 16K TO 255K BY 4 TTL SRAM FAMILY INRCOC ..... oo eee Release 1
FIGURE 3.7.3-46, 16K & 64K BY4 TILSRAMINACO 2...eee Release 1

FIGURE 3.7.3-11, 4K TO 1M BY 4 TTL SRAM WITH AND W/O GIN SOJ AND TSOP-2 . Release 1

FIGURE3.7.3-12, 64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, ANDSOJ..... Release 4
FIGURE 3.7.3-13, 64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATEDATA I/O

IN DIP, TSOP2, ANDSOJS .0 0.cee te ee enna Release 4
FIGURE 3.7.3-14, 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM} FAMILY

IN DIPSOJAND TSOPH2 000 cece retract eee tenes Release 4
FIGURE 3.7.3-15, 4K AND 16K BY 4 CACHE TAG SRAMIN DIP AND SOJ .......... Release 1

‘3.7.4 Nibble Wide ECL SRAM ..... 0. ccc ete eee eee ee uta en eeueees Release 1...

3.7.4.1 —.25K AND 1K BY 4, 100K ECL SRAMIN DIP AND SFP ......... Releasei ....

3.7.4.2 —1K TO 16K BY 4, 10K & 106K ECL SRAM IN DIP .............. Release 1 ....

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

3.7.4.4 — 16K BY 4,10K & 100K ECL SSRAMIN DIP ........ 00.02. Release i...

3.7.4.5 — 64K TO 4M BY 4 ECL SRAMIN DIP, SOU, AND TSOP-2 ....... Released ....
3.7.4.6 — 64K TO 4M BY 4 ECL SRAM WITH SEPARATEDATA I/O

IN DIP, SOU, AND TSOP-2 000.eccee Release4 ....
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, 3.7.4.7 — 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM})
IN DIP. SOJ, AND TSOP—2 20.ceeeee eee Release 4 ....

3.7.4.8 ~ 64K BY 4ECL SRAMIN FP oo... cc ee cece cet eee Release2 ...

3.7.4.10 — 64K TO 4M BY 4 SRAM FAMILY IN DIP AND SOJ
IN DIP, SOJ, AND TSOP-2 ooo.ceeee eee Released ..,

3.7.4.11 — 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ
‘IN DIP, SOJ, AND TSOP-2 oo.ceeeens Released ...

3.7.4.12 — 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ

iN DIP, SOU, AND TSOP—2 2.0... 0c. c cece ee eee Release 4, .
FIGURE 3.7.41, 256 BY 4, 100K ECL SRAM IN DIP, ‘

IK TO 16K BY 4, 10K & 100K ECL SRAMINDIP oo. 0... ee eee eee Release 1 ..

FIGURE 3.7.4-2, 256 & IK BY 4, (OOK ECLSRAMINSFP ......0.0.....0...008, Release 1 ..

FIGURE3.7.44, 0.25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY INDIP........ Release i ..

FIGURE 3.7.4-5, 16K BY 4, 10K & 100K ECLSSRAMINDIP ............0.0cccee Release i ..
FIGURE 3.7.4-6, 64K TO 4M BY 4 ECL SRAM FAMILYIN DIP, SOJ, AND TSOP-2 .... Release 4 ..

FIGURE3.7.4~7, 64K TO 4M BY 4 ECL SRAM WITH SEPARATEI/O FAMILY
IN DIP, SOU, AND TSOP20cccc cece eee e eee n eens Release 4 ..

FIGURE 3.7.4-8, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOU, AND TSOP-2 ... Released ..
FIGURE 3.7.4-9, 64K BY 4 ECLSRAMINFP 000... cece eter ee eee enres Release 2 ..

FIGURE 3.7.4~10, 256K BY 4 or 512i BY 2 CONFIGURABLE ECL SRAM
INDIPAND SOU 02.cereetter nnaes Release2 ...

FIGURE 3.7.4-11, 64K TO 4M BY 4 BIT SELECTABLE ECL SRAM FAMILY
IN DIP, SOU, AND TSOP-2 00.cccere e eer teeas Release 4 ..

FIGURE 3.7.4-12, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 .. Release4 ...

FIGURE3.7.4~13, 64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY
IN DIP, SOF, AND TSOP-2 occcc cece teen nae eees Release 4 ...

3.7.5 Byte Wide TTL SRAM ...... 0.00 c cece cece eee e eee ene eee eee Releasei ...
3.7.5.1-—64 BY 9 TTL SRAMIN SCO ooo. ee cece eee eee Release 1...
3.7.5.2-1K & 2K BY 8 TTL SRAMIN DIP .....0.eee eee Release i ....

3.7.5.3 —~ 2K & 4K BY 8 TTL SRAMIN RCC 1...eeae“Sa ceeees Release ....

3.7.5.4 - 2K TO 32K BY 8 TTL SRAM FAMILY IN DIP & SOJ, ............ Release i...
3.7.5.5 — 5K TO 32K BY 8 TTL SRAM FAMILY INRCC ................. Release 1...

3.7.5.6 ~ 32K TO 512K BY 8 TTL SRAM FAMILYIN SOJ or TSOP-~2, ..... Released ....
3.7.5.7 —- 64K TO 542K BY 8 TTL SRAM FAMILY IN DIP, ..............0. Release1 ....

3.7.5.8 — 32K TO 256K BY 9 TTL SRAM FAMILY IN DIP, ................ Release i ...
3.7.5.9 — 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SRAM

IN DIP, SOU, AND TSOP—2 20... cece cece eee Release 4 ....
, 3.7.5,10 — 32K and 128K BY 8 TTL SSRAM IN DIP AND SOU ........... Release? ....

, 3.7.5.11 ~ 2K TO 32K BY 9 DPSRAM FAMILY ING& SCC .............. Release ....
3.7.5.12 —- 32K BY 9 CACHE SRAMIN 44SCC oo. ccc cee eee Release2 ...

3.7.5.13 ~ 128K BY 8 SRAM IN TSOP7 ..... 2.cece ees Release? ...

3.7.5.14— 128K BY 8 & 9SSRAMIN SOU oo.ccceee Release2 ....

3.7.5.15 ~ 1K AND 2K BY 8 DPSRAM FAMILY IN 48 DIP ................ Release? ....

3.7,5.16 — 128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO-N ...... 2... Release3 ...

3.7.5.17 — 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM
IN 33 DIP AND SOU w......0200 00002. deca epee evens uaraees Release 3...

3.7.5.18 —- 128K TO 2M BY 8/9 BURST SRAMIN BGA .................. Release5 ...

3.7.5.19 - 128K TO 2M BY 8/9 SSRAM IN BGA ..................-..002 Release5 ...

3.7.5.20 —-32K BY 8 SRAMIN TSOPH .....eeeee eee Release7 ...

FIGURE 3.7.5-1, 64 BY 9SRAMINSCC oo.ccccece ees Release 1...

FIGURE 3.7.5-2, 1K & 2K BY 8TTLSRAMINDIP 10...ee ee ees Release 1 ..

FIGURE 3.7.5-3, 2K & 4K BY 8 TTL SRAMIN RCO0eee ee Release i...
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Section Retease # Page #

FIGURE 3.7.54, 2K TO 32K BY 8 TTL SRAM FAMILY IN DIP& SQU...........00... Release 1 ......, Page 3.7.5-8
FIGURE 3.7.5-5, 0.5K TO 32K BY 8 TTL SRAM FAMILY INRCC Lo... oe eee Releasei ....... Page 3.7.5-9
FIGURE3.7.5-6, 32K TO 512K BY 8 TTL SRAM FAMILY INSOJ... 02... eae Release4 ...... Page 3.7.5-10
FIGURE3.7.5-7, 64K TO 512K BY 8 TTL SRAM FAMILY INDIP ...............05- Release 1 ...... Page 3,7.5-11
FIGURE 3.7.5-8, 32K TO 256K BY 9 TTL SRAM FAMILY IN DIP 20.20... 2 cee eee Release 1 ...... Page 3.7.5-12
FIGURE3.7.5~9, 32K TO 2M BY 8 AND 9 TTL SRAM FAMILY IN DIP, TSOP2, AND SOQJ .. Released ...... Page 3.7.5-13
FIGURE 3.7.5-10, 32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, ANDSOJ....... Released ...... Page 3.7.5-14
FIGURE 3.7.5-11, 2K TO 32K BY 9 DPSRAM FAMILYINSCC ....... cece ne enas Release t ...... Page 3.7.5-15
FIGURE 3.7.5-12, 32K BY 9 TTL CACHE SRAMINSCO oeeee eee Release2 ...... Page 3.7.5-16
FIGURE 3.7.5-13, 128K BY 8TTL SRAMIN TSOP1 oo... eeeee ees Release2... Page 3.7.5-17
FIGURE 3.7.5-14, 128K BY B& STTLSSRAM INSOE 20. cee eee eee Release 2 ...... Page 3.7.5-18
FIGURE 3.7.5-15A, 1K AND 2K BY SDPSRAMINDIP ............. 00. cece ee eae Release2 ...... Page 3.7.5-19
FIGURE 3.7.5-15B, 1K AND 2K BY 9 DPSRAM TRUTH TABLE .............00005 Release 2 ...... Page 3.7.5-20
FIGURE 3.7.5-16, 128K TO 512K BY 8 SRAM INCDSO-N oo... ccc eee eee Release3 ...... Page 3.7.5~21
FIGURE3.7.5-17, 128K AND 512K BY 8 & $ SSRAM AND 128K BY 9 SRAM

INDIP, TSOP2,& SOJ 00. c cece cece cece ee eerste e teen een n ees Released ...... Page 3.7.5-22
FIGURE 3.7.5-18 - 128K TO 2M BY 8/9 BURST SRAM IN BGA ........... Release 5 ...... Page 3.7.5-23
FIGURE3.7.5-19 - 128K TO 2M BY 8/9 SSRAMBGAINBGA............ Release5 ...... Page 3.7.5-24
FIGURE3.7.5-20 - 128K TO 2M BY 8/9 SSRAM BGA

BOUNDRY SCAN ORDER .... 2.00.0 cece eee cere eee cerns ReleaseS ...... Page 3.7.5-25

FIGURE 3.7.5-21, 32K BY 8 SRAMINTSOP2 2.0... cee ee eee Release 7 ...... Page 3.7.5-26

3.7.6 Byte Wide ECL SRAM ......... scene ern e eee e nen eee rer eeerannee Release 1 .... Page 3.7.6-1
3.7.6.1 ~ 32K and 128K BY 8 ECL SSRAM IN SOJ, SSOP, AND FP ...... Release2 .... Page 3.7.6-—1

FIGURE3.7.6-1, 32K AND 256K BY 9 ECL SSRAM IN SOJ, SOP, ANDFP .......... Release 2 ....... Page 3.7.6-3
3.7.7 Word Wide TTL SRAM ........ 0c ccc cece cere ete eee e ner en nee Release 1 .... Page 3.7.7-1

3.7.7.1 — 4K TO 64K BY 16 TTL SRAMIN DIP ..... ee eee eee eee Release 1 .... Page 3.7.7~3
3.7.7.2 ~4K TO 256K BY 16 TTL SRAM IN SCC oo... eee eee Release 1 .... Page 3.7.7-3
3.7.7.3 ~ 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAMIN DIP .... Release 1 ..... Page 3.7.7-3
3.7.7.4 —- 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAMIN RCC... Releasei .... Page3.7.7-3
3.7.7.5 — 16K AND 64K BY 18 SRAMIN SCC ooeee Release 1 .... Page 3.7.7+3
3.7.7.6 ~ 64K BY 16 & 18 GRAM IN 44 SOU...eee eee ee Release3 .... Page 3.7.7-3
3.7.7.7 — 32K AND 64K BY 16 & 18 SRAM AND SSRAM — CO , oo~ IN 52 SCC WITH LOGIC FEATURES ............... Leeeeeee Release 4 .... Page 3.7.7-3
3.7.7.8 — 64K TO 256K BY 18 SRAM & SSRAM IN TQFP .............-- Release5 .... Page 3.7.7-4
3.7.7-9 —- 64K TO 1M BY 16/18 BURST SRAM IN BGA ..............65. Release 5 .... Page 3.7.7-4
3.7.7~10 — 64K TO 1M BY 16/18 SSRAM IN BGA oo... eee eee eee eee es Release5 .... Page 3.7.7-4
3.7.7-11 ~ 64K TO 256K BY 16/18 BURST SRAM IN QFP/TOFP ......... Release 6 .... Page 3.7.7-4
3.7.7-12 — 256K AND 1M BY 16/18 SRAM IN TSOP2 .....-....-6. 0 eee ee Release6 .... Page 3.7.74

FIGURE3.7.71, 4K TO 64K BY 16 TFL SRAM FAMILY INDIP ............. 0.0 eee Release 1 ....... Page 3.7.74
FIGURE 3.7.72, 4K TO 256K BY 16 TTL SRAM FAMILY INACC 20. eae Release f ....... Page 3.7.7-6
FIGURE 3.7.7-3, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INDIP..... Release i ....... Page 3.7.7-7
FIGURE 3.7.74, 18K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INRCC .... Release 1 ....... Page 3.7.7-8
FIGURE3.7.7-5, 16K AND 64K BY 18SRAMINSCC 0...eer eee ee Release i ....... Page 3.7.7-9
FIGURE 3.7.76, 64K BY 16& 18SRAMINSOJ ..... 0.eeeeee Release3 ...... Page 3.7.7-10
FIGURE 3.7,7~7 A, 32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES

INSCO occeee eee nents 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 SSRAMINTQFP ...... Release5 ...... Page 3.7.7-13
FIGURE 3.7.7-9 - 64K TO 1M BY 16/18 BURST SRAM BGA PADOUT..... Release 5 ...... Page 3.7.7-14
FIGURE 3.7.7-10- 64K TO 1M BY 16/18 SSRAM BGA PADOUT ......... Release 5 ...... Page 3.7.7-15
FIGURE3.7.7-11 - 64K TO 1M BY 16/18 SSRAM BGA

BOUNDRY SCAN ORDER ... 0...eeeee Release 5c7 . Page 3.7.7-16
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FIGURE 3.7.7-12 - 64K TO 256K BY 16/18 BURST SRAMINTQFP ...... Release 6 ...... Page 3.7,7-17
FIGURE 3.7.7-10- 256K AND 1M BY 16/18 SRAMIN TSOP2 ............ Release 6 ...... Page 3.7.7-18

3.7.8 Double Word Wide SRAM 2.2.02... ccc ccc eee tee eeaeeeeeeeeeeae Release 5 ... Page 3.7.8-1
3.7.8.1 — 32K TO 128K BY 36 SSRAM WITH BURSTIN TOFP........... Release6 .... Page 3.7.83
3.7.8.2 - 32K TO 128K BY 36 SRAM & SSRAM IN TQFP ............... Release5 .... Page 3.7.8-3
3.7.8.3 — 32K TO 512K BY 32/36 BURST SRAM BGA PADOUT .......... Release5 .... Page 3.7.8-3
3.7.8.4 — 32K TO 512K BY 32/36 SSRAM BGA PADOUT ................ Release5 .... Page 3.7.8-3
3.7.8.5 - 16K TO 64K BY 64 & 72 SSRAM INOFP ............ cece eee Release 7 .... Page 3.7.8-3

FIGURE 3.7.8-1,32K TO 128K BY 36 SSRAM WITH BURST IN TOFP..... Release 6 ....... Page 3.7.8-5
FIGURE 3.7,.8-2, 32K TO 128K BY 36 SRAM AND SSRAMIN TOFP ...... Release 5°... 2... Page 3.7.8-6
FIGURE 3.7.7-3- 32K TO 512K BY 32/36 BURST SRAM BGA PADOUT ... Release5 ....... Page 3.7.8-7
FIGURE3.7.7-4 -32K TO 512K BY 32/36 SSRAM BGA PADOUT ........ Release 5 ....... Page 3.7.8-8
FIGURE3.7.7-5 - 32K TO 512K BY 32/36 SSRAM BGA

BOUNDRY SCAN ORDER ......00. 0. 0c cece cece cece eee eee Release5 ....... Page 3.7.8-9
FIGURE3.7.8-6, 16K TO 64K BY 64 & 72 BURST SSRAM iN TOFP ...... Release7 ....., Page 3.7.8-10

3.8 Pseudostatic Random Access Memory (PSRAM) ................2205 Release1 ...... Page 3.8~1
3.8.1 PSRAM, Byte Wide ......... 0.000ccee cence eee ene eeeenacneees Release1 ....., Page 3.8-3

3.8.1.1 ~ 2K TO 8K BY 8 PSRAM FAMILY IN DIP... 2.0... eee eee Release 1 ...... Page 3.8-3
3.8.1.2 -2K TO 18K BY 8 PSRAM FAMILY IN RCC ooo... eeeee Release 1 ...... Page 3.8-3
3.8.1.3 — 32K TO 512K BY 8 PSRAM FAMILY IN SOJ 2.0... eee Release 1 ...... Page 3.8-3

3.8.2 PSRAM, Word Wide .........- cc cece er er eer areeuneensaeenreeaues Release 1 ...... Page 3.8-3
3.8.2.1 — 4K TO 32K BY 16 PSRAMIN DIP .............. 0. cece cece eee Release i ...... Page 3.8-3
3.8.2.2 ~ 4K TO 256K BY 16 PSRAM IN SCC .1....cee Release i ...... Page 3.8-3

FIGURE 3.8-1, 2K TO 8K BY 8 PSRAM FAMILY INDIP oo... 2. ee eee Release i ........, Page 3,84
FIGURE 3.6-2, 2K TO 16K BY 8 PSRAM FAMILY INRCCO 0.00...eee Release i ......., Page 3.8-5
FIGURE 3.8-3, 32K TO 512K BY 8 PSRAM FAMILY INSOJ ...0..0.......0000008 Release i ........ Page 3.8-6
FIGURE 3.8-4, 4K TO 32K BY 16 PSRAM FAMILY INDIP.. 0.00...ee Release i ......., Page 3.8-7
FIGURE 3.8-5, 4K TO 256K BY 16 PSRAM FAMILY INSCC-.. 0.6.0...Lecce Release i ........ Page 3.8-8

3.9 Dynamic Random Access Memory (DRAM) ........0csse0eee wee eeeee Release 1 ...... Page 3.9-1
3.9.1 Bit Wide DRAM 20... cc ccc cee cee cece cee ete eee een eeeneeees Release i .... Page 3.9.1-1

3.9.1.1 - 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES .......... Release l .... Page 3.9.1-3
3.9.1.2 — 16K TO 256K BY 1 DRAM FAMILY IN DIP........ce eee ee eeees Releaset .... Page 3.9.1-3
3.9.1.3 - 16K TO 256K BY 1 DRAM IN RCC ooo...cee eee Release i .... Page 3.9.1-3
3.9.1.4 — 64K & 256K BY 1 DRAMIN ZIP 20...ccceee Release 1 .... Page 3.9.1-3
3.9.1.5 ~ 1M AND 4M BY 1 DRAM FAMILY IN DIP ..........00.......000. Release i .... 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 ..0............0.20055 Release4 .... Page 3.9.1-3
3.9.1.8 ~1M TO 16M BY 1 NON-MUX DRAM FAMILY INSOJ ........... Release 1 .... Page 3.9.1-3
,3.9.1.9- 1M BY 1 DRAMIN TSOP1 2.0...ec cece nee e eens Release 1 .... Page 3.9.1-4
3.9.1.10— 16M BY 1/4M BY 4 CONFIGURABLE DRAMIN SOJ .......... Release 1 .... Page 3.9.1-4
3.9.1.11 -64M BY 71 DRAM IN SOJ OR TSOP2 ............0.....2.255, Release5 .... Page 3.9.1-4
3.9.1.12-2X 16M BY 1 DRAMINTSOP2 .....0..............005 0008s Released .... Page 3.9.14

FIGURE 3.9.1-1, 16K BY 7 DRAM IN DIP WITH 3 SUPPLY VOLTAGES
16K TO 256K BY 1 DRAM FAMILYINDIP ooo... cee cece eee Release 1 ....... Page 3.9.1-5

FIGURE3.9.1~2, 16K TO 256K BY 1 DRAMINACC......;ube c eevee nee eens Release + ....... Page 3.9.1~+6
FIGURE 3.9.1-3, 64K & 256K BY f DRAMIN ZIP occc cece eee eee Release t ....... Page 3.9.1-7
FIGURE 3.9.1-4, 1M TO 64M BY 1 DRAM FAMILYINDIP.........000.0000000000. Release t ....... Page 3.9.1-8
FIGURE3.9.1-5, 1M TO 16M BY 1 DRAM FAMILY IN SQJ and TSOP-2 0... Released ....... Page 3.9.1-9
FIGURE3.9.1-6, 1M TO 16M BY 1 DRAM FAMILYINZIP o.oo. Released ....., Page 3.9.1-10
FIGURE3.9.1-7, 1M TO 16M BY 1 NON-MUX DRAM FAMILY INSOJ .......0000.. Release2 ...... Page 3.9.1-11
FIGURE 3.9.1-8, IMBY 1DRAMIN TSOP1 ooce eee e eee Release2 ...... Page 3.9.1-12
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FIGURE 3.9.1~9, 16M X 1/4M X 4 CONFIGURABLE DRAMIN SOF ......00.0.0...-. Release 2 ...... Page 3.9.1-13
FIGURE3.9.i~10, 64M BY 1 DRAMINSOQJ & TSOP2 ©...ee eee, Release4a ..... Page 3.9.1-14
FIGURE3.9.4-11, 2X 16M BY 1 DRAMIN TSOP2 000.eneee Release 4 ...... Page3.0.1-15
FIGURE 3.9.1-12, 64M BY 1 DRAMINSOJ& TSOP2 2... eee eee Release 677 ..... Page 3.9.1-16

3.9.2 Nibble Wide DRAM ........ccesecccenncceneaceenecesenaeeeateiae Release 1 .... Page 3.9.2~-1
3.9.2.1 — 16K & 64K BY 4 DRAMIN DIP...eneee eee Release 1 .... Page 3.9.2-3
3.9.2.2 + 16K BY 4 DRAMIN DIP . 2...eeeeee Release 1 .... Page 3.9.2-3
3.9.2.3 ~ 64K BY 4 DRAMIN RCC ooeeecee enna Release} .... Page 3.9.2-3
3.9.2.4 —- 256K & 1M BY 4 DRAM FAMILY IN DIP ...........-.-0---0006- Release2..... Page 3.9.2~3
3.9.2.5 — 256K TO 4M BY 4 DRAM FAMILY IN SOJ & TSOP2 .,.......... Release4°.... Page 3.9.2-3
3.9.2.6 - 64K TO 4M BY 4 DRAMIN ZIP....ec eee ee eene ee Release2 .... Page 3.9.2-3
3.9.2.7 — 256K & 1M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 .......... Release3 .... Page 3.9.2-3
3.9.2.8 ~ 256K BY 4 DRAMIN TSOP1 ... 2.cece eens Release2 .... Page 3.9.2-3
3.9.2.9 — 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOU ........... Release2 .... Page 3.9.24
3.9.2.10 ~ 256K TO 4M BY 4 NON-~MUX DRAM FAMILY IN SOJ .......-., Release 2 .... Page 3.9.24
3.9.2.11 - 4M BY 4 DRAM WITH 1 CE AND 4CEIN TSOP2 ............. Release2 .... Page 3.9.24
3.9.2.12 — 16M BY 4 DRAM IN SOU & TSOP2 ooo.eee ees Release Sr7 ... Page 3.9.24
3.9.2.13--1M, 2M, 4M BY 2 DRAM IN SOJ & TSOP2 200... eee Release 3r7_... Page 3.9.2-4
3.9.2.14 — 16M BY 4 DRAM WITH4 CAS IN SOU & TSOP2.............. Release6 .... Page 3.9.2~-4
3.9.2.13 - 64M BY 4 DRAM IN TSOP2 PIN ROTATION ..............0.. Release6 .... Page 3.9.2-4

FIGURE 3.9.2-1, 16K & 64K BY 4DRAMINDIP 2.000... eee es Release i ....... Page 3.9.2-5
FIGURE 3.9.2-2, 16K & 64K BY 4 DRAMINACO20cee Release i ....... Page 3.9.28
FIGURE 3.9.23, 256K & iM BY 4 DRAM FAMILY IN DIP «0.00... ee eae Release 1 ....... Page 3.9.27
FIGURE 3.9.24, 256K TO 4M BY 4 DRAM IN SQJ AND TSOP-2 ........00...000. Released ....,,, Page 3.9.2-8
FIGURE 3.9.2-5, 64K TO4M BY 4 DRAMINZIP 200...ees Release 1 ....... Page 3.9.2-9
FIGURE3.9.2-6, 256K & 1M BY 4 DRAM WITH 4CE INSOJ & TSOP2 0... Release6 ...... Page 3.9.2-10
FIGURE 3.9.2~7, 256K BY 4DRAMINTSOPT 20...eeeeee Release2 ...... Page 3.9.2—11

’ FIGURE 3.9.2-8, 4M BY 4/16M BY 1 CONFIGURABLE DRAMINSOJ.............. “Release 2 ...... Page 3.9.2-12
FIGURE 3.9.2-9, 256K TO 4M BY 4 NON-MUX DRAM INSOJ ..........02orn Release2 ...... Page 3.9.2-13
FIGURE 3.9.2-10, 4M BY 4 DRAM WITH 4 CE INSOJ AND TSOP2 ...........-... Release 6 ...... Page 3.9.2~14
FIGURE 3.9.2-11, 16M BY 4 DRAMINSOJ& TSOP2 0...eee Releaseda ..... Page 3.9.2-15
FIGURE 3.9.2-12, 4M, 2M, 4M BY 2 DRAM WITH 2 CE IN SOJ AND TSOP2 3.2... .. Release 4r7 ..... Page 3.9.2-16
FIGURE 3.9.2+-13, 16M BY 4DRAMIN SOJ & TSOP2 2...eee Release 517 ..... Page 3.9.2-17
FIGURE 3.9.2-14, 16M BY 4 DRAM WITH 4 CAS INSOJ & TSOP2............ ... Release 6r7 ..... Page 3.9.2-18
FIGURE 3.9.2-15, 64M BY 4 DRAM IN TSOP2 PIN ROTATION .......3.. 000.0000 Release 6 ... Page 3.9.2-19

3.9.3 Byte Wide DRAM ....... ccc cence ecw erences scene eee eeteanernnes Release t .... Page 3.9.3~1
3.9.3.1 ~ 32K BY 8 DRAMIN DIP .... 2... ee een tenes Release 1 .... Page 3.9.3-3
3.9.3.2 —- 32K BY 8B DRAM IN RCC ooec ene eee eee e eee Release i .... Page 3.9.3-3
3.9.3.3 ~ 512K BY 8 & BY 8 DRAM IN SOU, TSOP2,& ZIP oo... uo, Release? .... Page 3.9.3-3
3.9.3.4 ~ 512K BY 8 & BY 9 NON—-MUX DRAM IN SOU... eee Release2 .... Page 3.9.3-3
3.9.3.5 —- 2M BY 8& 9 DRAM IN SOU & TSOP2 2.01 eee ees Release5 .... Page 3.9.3-+3
3.9.3.6 -8M BY 8&9 DRAMINSOJ& TSOP2 1.0... Release5 .... Page 3.9.3-3
3.9.3.7 ~ 32M BY 8 DRAM IN TSOP2 PIN ROTATION ...............005. Release6 .... Page 3.9.3~3

FIGURE 3.9.3-1,82K BY BDRAMINDIP 00. 2eeee nee Releasei ....... Page 3.9.3-5
FIGURE 3.9.3-2, 32K BY BDRAMINACC 2...ccc cece eet ee Release i ....... Page 3.9.3-6
FIGURE 3.9.3-3, 512K BY 8& 9DRAMINSOS 000ees Release? ....... Page 3.9.3-7
FIGURE 3.9.3-4, 512K BY 8& 9DRAMIN ZIPeeeeee Release2 ....... Page 3.9.3-8
FIGURE 3.9.3-5, 512K BY 8 & 9 NON-MUX DRAMINSOQJ oo.eee, Release? ......, Page 3.9.3-9
FIGURE 3.9.3-5, 2M BY 8 & 9DRAMINSOJ&TSOP2 .2 0...ee Released ...... Page 3.9.3-10
FIGURE 3.9.3-7, 8M BY 8 &9DRAMINSOQJ&TSOP2 200. Releaseda ..... Page 3.9.3-11
FIGURE 3.9.3-8, 8M BY BDRAMINSOJ & TSOP2 200.eee Release 517 ..... Page 3.9.3~12
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FIGURE 3.9.3-9, 32M BY 8 DRAM IN TSOP2 PIN ROTATION ...........--- 2000. Release6 ...... Page 3.9.3-13
3.9.4 Word Wide DRAM ......--.-.. cece ence eee cette e erence neneseias Release 1 .... Page 3.9.4—1

3.9.4.1 —- 64K BY 16 DRAM WITH 2 WIN SOJ & TSOP2 .... 0... eee Release 1 .... Page 3.9.4-3
3.9.4.2 ~ 256K & IM BY 16 & 18 DRAM WITH 2 CE IN SOJ& TSOP2 .... Release5 .... Page 3.9.4-3
3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS

IN DIP AND SOS 20.0.entre ete ee Released .... Page 3.9.4-3
3.9.4.4 —- 2M BY 16, 4M BY 16 & 18 DRAMIN TSOP2 ......-..5--.002 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 . Release6 .... Page 3.9.4-3
3.9.4.6 — 16M BY 16 DRAM IN TSOP2 PIN ROTATION ......-...---555- Release6 .... Page 3.9.4-4
3.9.4.7 ~ 128K ANS 256K BY 32 DRAM WITH 4 CAS IN TSOP2 ......... Release 6°.... Page 3.9.4~—4
3.9.4.8 — 512K AND 2M BY 32 & 36 DRAM WITH 4 CAS IN TSOP2 ...... Release6 .... Page 3.9.4—4
3.9.4.9 — 8M BY 32 DRAM IN TSOP2 PIN ROTATION ........----2.- ees Release 6 .... Page 3.9.4—4
3.9.4.10—2M BY 32 DRAMIN TSOP2  .... eee ee eee tenes Release7 .... Page 3.9.4—4

FIGURE 3,9.4-1, 84K BY 16 DRAMIN SOJ 2.6eeeeens Release? ....... Page 3.9.4-5
FIGURE 3.9.4-2, 256K BY 16 & 18 DRAM WITH2 WOR2CEINSOJ ...... 0... Release 2 ....... Page 3.9.4-6
FIGURE 3.9.4-3, 256K BY 16 & 18 DRAM WITH 2W OR 2CEINTSOP2 ........... Release 4 ....... Page 3.9.47
FIGURE 3.9.44, IM BY 16 & 18 DRAM WITH 2CEINSOJ............-2. eee Release5 ....... Page 3.9.4-8
FIGURE 3.9.4-5, 1M BY 16 & 18 DRAM WITH 2CE IN TSOP2 «0.0.0... eee Release 5 ..,.... Page 3.9.4~9
FIGURE 3.9.4-6, 64K BY 16 DRAM WITH 2 WIN TSOP-2 2.0... ee ee eee Release3 ...... Page 3.9.4-10
FIGURE 3.9.4-7A, 256K BY 16 DRAM WITH EXTENDED FUNCTIONSIN DIP AND SQJ.. Release 4 ...... Page 3.9.4~11
FIGURE 3.9.4-7B, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION

TRUTH TABLE oo... . cece ccc ccc ce eee e eset seer ee te teeter n neers Release 4 ...... Page 3.9.4-12
FIGURE 3.9.4-8, 2M BY 16, 4M BY 16 & 18 DRAMIN TSOP-2 .........-0.0 00 oe Release 617 ..... Page 3.9.4-13
FIGURE 3.9.4-9, 128K AND 256K BY 16 BURST DRAMINSOJ ..........- 0. eae Releaseé ...... Page 3.9.4-14
FIGURE 3.9.4-10, 128K AND 256K BY 16 BURST DRAMINTSOP2 ............--. Release 6 ...... Page 3.9.4-15
FIGURE 3.9,4-11, 128K AND 256K BY 16 BURST DRAMIN ZIP .......----.00 eee Release 6 ...... Page 3.9.4~16
FIGURE 3.9.4~12, 16M BY 16 DRAM IN TSOP2 PIN ROTATION ............-2005. Release6 ...... Page 3.9.4-17
FIGURE 3.9.4-13, 128K AND 256K BY 32 DRAM WITH 4 CAS INSSOP ...... anes . Release6 ...... Page 3.9.4-18
FIGURE 3.9.4-14, 512K AND 2M BY 32 & 36 DRAMINSOJ AND TSOP2........... Release6 ...... Page 3.9.4-19
FIGURE 3.9.4-15, 8M BY 32 DRAM IN TSOP2 PIN ROTATION .......--. 0002s ees Release 6 ...... Page 3.9.4-20
FIGURE 3.9.4~16, 2M BY 32 DRAM INTSOP2 ... 0. ec eee eee eee ..... Release? ...... Page 3.9.4-21

3.9.5 DRAM Optional Features oo... cece cece eee e een e teen cue neenenes Release i .... Page 3.9.5~13.9.5.1 — OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . Release 1 .... Page 3.9.5-3
3.9.5.2 — 1M DRAM BUILT IN TEST FUNCTION .......-.-. 000 eee eee ee Releasei .... Page 3.9.5+3
3.9.5.3 ~ ON-CHIP REFRESH CONTROL FOR X8 DRAM ...........++- Release t .... Page 3.9.5-3
3.9.5.4 -G BEFORE E REFRESH .... 0.0... cece ec teeters Release 1 .... Page 3.9.5-3
3.9.5.5 ~ DRAM SPECIAL TEST AND OPERATIONAL MODES.......... Release 1 .... Page 3.9.5-3
9.9.5.6 — NON-MULTIPLEXED DRAM OPERATION .......--..---2.005- Releaset .... Page 3.9.53
3.9.5.7 ~ DRAM EXTENDED DATA OUT DEFINITION ......-....-.5-055 Release6 .... Page 3.9.5-3
3.9.5.8 — 256m DRAM TEST MODE DATA AND ADDRESS COMPRESSION ......... Release? .... Page 3.9.5-3
3.9.5.9 — PIPELINED NIBBLE MODE DEFINITION ...............--0-55 Release7 .... Page 3.9.5-3

FIGURE 3.9.5~-1A, DRAM ON CHIP REFRESH TIMING ......... 0. eee eee ees Release t ....... Page 3.9.5-5
FIGURE 3.9.5-1B, DRAM SELF REFRESH MODE TIMING ..............0.-05055 Released ....... Page 3.9.5-5
FIGURE 3.9.5-2, DRAM BIT WRITE TIMING 000.000.ees. Releasei ......, Page 3.9.5-6

DRAM SPECIAL TEST AND OPERATIONAL MODES ..............54-- Release 4 ....... Page 3.9.5-7
OPTIONAL DRAM OPERATIONAL MODES AND CYCLES ........-..... Release 3 ...... Page 3.9.5~11
NON-ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release3 ...... Page 3.9.5-13
DRAM EXTENDED DATA OUT DEFINITION 2.0.0.0... cere eee eee eee Aclease6 ...... Page 3.9.5-14
256M DRAM ADDRESS AND DATA COMPRESSION DEFINITION ......... Release7 ...... Page 3.9.5-15
PIPELINED NIBBLE MODE DEFINITION ........ 000. eee eee eee Release7 ...... Page 3.9.5-16

3.10 Multiport Dynamic RAM (MPDRAM) .......--..---ee eee cere eee eee Release 1 ..... Page 3.10-1
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3.10.1 Nibble Wide MPDRAM .......... ccc sce cce ecu e ence ec eeeeneneeas Release 1 ... Page 3.10.1-1

3.10.1.1 - 64K BY 4 MPDRAMIN DIP, SOJ, & ZIP .0oeRelease 1 ... Page 3.10.1-1
3.10.1.2 ~ 256K BY 4 MPDRAMIN DIP, SOJ, TSOP2, & ZIP oo... Release 3 ... Page 3.10.1-1
3.10,1.3 — 256K BY 4 TPDRAM IN SOS 2... cece eee eens Release2 ... Page 3.10.1-1

FIGURE 3.10.1-1, 84K BY 4 MPDRAMIN DIP& SOU 00.eee ee Releaset ...... Page 3.10.1-2
FIGURE 3.10.1~2, 64K BY 4 MPDRAMINZIP 00.00... 0. e cece ecru eee ca aee Release 1 ...... Page 3.10.1-3
FIGURE 3.10.1-3, 256K BY 4 MPDRAMIN DIP, SOU, & TSOP2 . 0...ee Release3 ...... Page 3.10.1--4
FIGURE3.10.1-4, 256K BY 4 MPDRAMIN ZIP od.ceee ees Release 1 ...... Page 3.10.1-5
FIGURE3,10.1~-5, 256K BY 4 TPDRAMINSOJ 0.2... cee cee eae Release 2 ...... Page 3.10.1-6

3.10.2 Byte Wide MPDRAM  .... 01... ccc ccc c ce eace cena neeeeceeneneueee Release 1... Page 3.10.2-1
3.10.2.1 —- 128K AND 256K BY 8 MPDRAMIN DIP, SOJ, & TSOP2 ....... Release3 ... Page 3.10.2~1

FIGURE 3.10.2-1, 128K AND 256K BY 8 MPDRAMINDIP&SOJ..... 0... ee, Release? ...... Page 3.10.2~2
FIGURE 3.10.2-2, 128K BY 8 MPDRAMINTSOP2 ....2 02... ccc eee eee Release3 ...... Page 3.10.2-3

3.10.3 Word Wide MPDRAM ......-- 0000s cc cece cence een e estes eurenees Release 1 ... Page 3.10.3-1
3.10.3.4 — 128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLE CLOCKS ........ Release2 ... 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
3.40,3,.3 — 256K BY 16 SGRAM IN TSOP2 00.cece ence eee eee Release 6 ... Page 3.40,3-1
3.10.3.4 — 256K BY 32 SGRAM IN QFP/TQFPoeeee eects Release§ ... Page 3.10.3-1
3.10.3.5 — 256K BY 32 GRAM IN TSOP-2 2... cece eee eee ees Release6 ... Page 3.10.3~1
3.10.3.6 — 256K BY 32 SMPDRAM IN TSOP-2 0... cece cea eee ReleaseS ... Page 3.10.3-2
3.10,3.7 — 256K BY 32 SMPDRAM IN TSOP~2 oo. ccc cee eee Release7 ... Page 3.10.3-2

FIGURE3.10.3-1, 128K & 256K BY 16 MPDRAMIN SOG wih2W&2CE .......... Release3 ...... Page 3.10.3-3
FIGURE 3.10.3-2, 128K & 256K BY 16 MPDRAM IN TSOP-2 with2W&2CE ....... Release S ...... Page 3.10.34
FIGURE 3.10.3-3, 256K BY 16 SGRAMINTSOP-2 0... eee e ee eae Release6 ...... Page 3,10,.3-5
FIGURE 3.10.34, 256K BY 32 SGRAMIN QFP/TQFP ... 02... cece eee eee Release 6c7 ..... Page 3.10.3-6
FIGURE 3.10.3-5, 256K BY 32 SGRAM IN TSOP-2 00...cee eae Release6 ...... Page 3.10.3~7
FIGURE3.10.34, 256K BY 32 SYNCH. MPDRAMIN QFP/TQFP ..............008 Release 6 ..:... Page 3.10.3-8
FIGURE 3.10,3-7, 258K BY 32 SYNCH. MPDRAM IN QFP/TOFP .........0....... Release 7 ....., Page 3.10.3-9

3.10.4 MPDRAM Optional Features ......ccccceeeescsccnceeeeeneacrens Release1 ... Page 3.10.4—1
3.10.4,1 — 256K X 4 MPDRAM MINIMUM FEATURE SET TRUTH TABLE .. Release1 ... Page 3.10.4-3
3.10.4.2 ~ 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release? ... Page 3.10.4-3
3.10.4.3 - MPDRAM BIT WRITE OPTIONAL FEATURE................. Releasei ... Page 3.10.4-3
3.10.4.4 — 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE ... Release i ... Page 3.10.4~3
3.10.4.5 — 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release t ... 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 ..............00, Release5 ... Page 3.10.4-3
3.10.4.8 ~ SPLIT REGISTER WITH PROGRAMMABLE STOPS

FOR MPDRAM 2... ccc cee cece ee tects et ec ceeeenenes Release 3 ... Page 3.10.4—3
3.10.4.9 — PIPELINED FAST PAGE MODE FOR MPDRAM .............. Release2 ... Page 3.10.44
3.10.4,10 — EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM.. Release2 ... 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® ... Page 3.10.4-4
3.10.4.13 — SYNCH, MPDRAM SPECIAL MODE SET PROCEDURE ..... Helease6 ... Page 3.10.44
3.10.4,14— SYNCH. GRAM OPERATIONAL FUNCTION TRUTH TABLES .. Release6 ... Page 3.10.44
3.10.4.15 + 8Mb MPDRAM FEATURE SET FUNCTION TABLE ............ Release? ... Page 3.10.44
3.10.4.16 — EXTENDED FUNCTIONSFOR SGRAM & MPDRAM ......... Release 67 .. Page 3.10.4-4

TABLE 3.10.4~1, 256K X 4 MPDRAM FEATURE SET TRUTH TABLE ............., Release i ...... Page 3.10.4-5
TABLE 3.10.4-2, 128K X 8 MPDRAM FEATURE SET TAUTH TABLE .............. Releasei ...... Page 3.10.4-6
FIGURE 3.10.4-1, BIT WRITE TIMING 200cece ees Release i ...... Page 3.10.4~7
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TABLE 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH TABLE ...........5. Release 5 ...... Page 3.10.4-8
FIGURE 3.10.4-2, SPLIT REGISTER WITH PROGRAMMABLE STOPS ........-... Release2 ...... Page 3.10.4-9
FIGURE 3.10.4-3A, PIPELINED FAST PAGE MODE ...... 0.0.66. eee ee eee Release2 ..... Page 3.10.4-10
FIGURE 3.10,4-38, PIPELINED FAST PAGE MODE ............ 0. cece eee eee Release? ..... Page 3.10.4-11
FIGURE 3.10.44, MPDRAM EXTENDEDDATA OUT FAST PAGE MODE ........... Release4 ..... Page 3.10.4-12
FIGURE 3.10.4-5A & 5B, SAM LENGTH DEFINITION FOR 4M MPDRAM .. Release 5 . Page 3.10.4-13, 14
FIGURE 3.10.4-6, SYNCH GRAM SPECIAL MODE SET PROCEDURE ... Release6 ..... Page 3.10.4-15
FIGURE 3.10.4-7, SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE. Release6 ..... 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 ........-.0. 0.0 eee eee eee Release7 ..... Page 3.10.4-24

3.11 Synchronous Dynamic Random Access Memory (SDRAM)....... ... Release 4 ..... Page 3.71—-1
3.41.1 Bit Wide SDRAM ........ 0.0 e cece cence rere nee een eneeneeereees Release 4 ... Page 3.11.1-1

FIGURE 3.11.11, 20.02 ccc cee tet bennett rete tenn e ees Release4 ...... Page 3.11.1-5
3.11.2 Nibble Wide SDRAM ......-0.-cccene eee e centre n eee e ene eneetee Release 4 ... Page 3.14.2—1

3.11.2.1 ~4M BY 4 SDRAMIN TSOP? «220.neete nes Release 6r7 .. Page 3.11.2—-1
3.11.2.2 ~ 16M BY 4 SDRAM IN TSOP2 2.0.eeeees Release6 ... Page 3.11.2-4
3,11.2.3 —- 64M BY 4 SDRAM IN TSOP2 PIN ROTATION .........-...55. Release? ... Page 3.11.21

FIGURE 3.11.2+1, 4MX 4 SDRAM IN TSOP2 «0.eres Release 6r7 ..... Page 3.11.2-3
FIGURE 3.11.2-2, 16MX 4 SDRAMINTSOP2 .. 00... ceeee tee Release 6 ...... Page 3.11.2-4
FIGURE 3.11.2~3, 64M X 4 SDRAM IN TSOP2 PIN ROTATION .........-. 0... eee Release7 ...... Page 3.11.2-5

3.11.3 BYTE WIDE SDRAM ....-- 2-2 cece eee nent anne ee erenas Release4 ... Page 3.11.3~1
3.11.3.1 —- 2M BY 8 or 9 SDRAM IN TSOP2 .. 0... eee eee ee eee Release 6:7 .. Page 3.11.3-1
3.11.3.2 —- 8M BY 8 SDRAM IN TSOP2 ......0.6Release6 ... Page 3.11.3-1

FIGURE 3.11.3-1, 2M BY 8 OR 9SDRAMIN TSOP2 10.0... epee rece ee Release 6r7 ..... Page 3.11.3-3
FIGURE 3.14.4+2,B€MBY 8SDRAMIN TSOP2 0.0.0... eee eee teens Release 6 ...... Page 3.11.3-4
FIGURE 3.11.33, 92M BY 8 SDRAM IN TSOP2 PIN ROTATION .........-.... .... Release? ....., Page 3.11.3-5

3.11.4 WORD WIDE SDRAM ... 2...eeeener e ee rere eet anune Release 5 ... Page 3.11.4-1
3.11.4.1 — 256K BY 16 AND 1M BY 16/18 SDRAM INTSOP-2 .........---.. 000) Release 67 ... Page 3.11.4-1
3.11.4.2 —~ 2M&4MBY 16 SDRAMINTSOP-2 00.6... eee eee eee Release 617 ... Page 3.11.41
3.14.4.3 — 16M BY 16 SDRAM IN TSOP-2 PIN ROTATION «2.0... cece eee Release 6 .... Page 3.11.4-1
3.11.4.4 ~ 256K BY 32 SDRAM IN QFP/TOFP 00.0...ree Release 6 .... Page 3.11.4+1
3.11.4.5 — 2M BY 32 SDRAM IN TSOP~2 2.cette ene Release 6 .... Page 3.11.4-1
3.11.4.6 ~ 8M BY 32 SDRAM IN TSOP-2 PIN ROTATION ...........2 2000 eeeaee Release6 .... Page 3.11.4-1
3.11.4.7 — 2M BY 32 & 36 SDRAMIN TSOP-2 00.eee eee nas Release7 .... Page 3.11.4-2

FIGURE 3.11.4-1, 256 BY 16 AND 1M BY 16/18 SDRAMIN TSOP-2 ............. Release 617 ..... Page 3.11.4-3
FIGURE 3.11.4-2, 4M BY 16 SDRAMIN TSOP-2ees Release 617 ..... Page 3.11.4-4
FIGURE 3.11.4-3, 16M BY 16 SDRAM IN TSOP-20.eee Release 6c7 ..... Page 3.11.4-5
FIGURE 3.11.44, 256K BY 32 SDRAM IN QFP/TQFP .......---- 000s eee eee ees Release 6:7 ..... Page 3.11.4-6
FIGURE 3.11.4-5, 2M BY 32 SDRAM IN TSOP-2 20...eee Release 6r7 ..... Page 3.11.4-7
FIGURE 3.11.4~6, 8M BY 32 SDRAM IN TSOP-2 PIN ROTATION ............0065 Release 6c7 ..... Page 3.11.4-8
FIGURE 3.11.4~7, 2M BY 32.836 SDRAMIN TSOP-2 0...eee Release 7 ...... Page 3.11.4-9

3.11.5 SDRAM Architectural and Operationa! Features ..........+.+++-- Release 4 ... Page 3.11.5-1
3.11.5.1 - SDRAM FUNCTION TRUTH TABLE ...... 22.00.00. ec eee ee eee Release 5 ... Page 3.11.5-3
3.11.5.2 - SDRAM FUNCTION TRUTH TABLE FOR CKE ............... ReleaseS ... Page 3.11.5-3
3,14.5.3 - SDRAM MODE REGISTER ARCHITECTURE ................ Release4 ... Page 3.11.5-3
3.11.5.4 ~» 3.11.5.15 — SDRAM OPERATIONAL CYCLES AND MODES.. Release4 ... Page 3.11.5-3
3.11.5.4-— POWER ON SEQUENCE (RECOMMENDED) ................ Release 4 ... Page 3.11.5-3
3.11.5.5 -AUTO PRECHARGE 2.0... l iceete ener eee Aelease§ ... Page 3,11.5-3
3.11.5.6 — PRECHARGE ALL BANKS ........... 0.00 cece cece eee ee Release6 ... Page 3.11.5-3
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3.11.5.7 - MODE REGISTER WRITE TIMING .. 20.0... eee eee Release 4 ... Page 3.11.5-3
3.11.5.8 ~ AUTO REFRESH ...0.eeee Release 4... Page 3.11.5-3
3.11.5.9 —- WRITELATENCY 2.000000eeee een eees Release 4c7 .. Page 3.11.5-3
3.11.5.10 - DOM LATENCY FOR READS AND WAITES ................ Release 4 ... Page 3.11.5-3
3.11.5.11 - PRECHARGE TIMING FOR READS ................00000 ee Released ... 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 .......-.. 2.00. eee eee ee Release 4 ... Page 3.11.5-3
3.11.5.14 ~~ SELF REFRESH ENTRY AND EXIT ...............-..-2 eee Released ... Page 3.11.5-3
3.41.5.15 - CKE TIMING FOR CLOCK SUSPEND ..... 0... eee Release4 ... Page 3.41.5-3

TABLE 3.11.51, SDRAM FUNCTION TRUTH TABLE 2.02.00... 00. cece cece eee Release 6°...... 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, SORAM FUNCTION TRUTH TABLE for CKE . 00.0.0... cee Release5 ...... Page 3.11.5-7
FIGURE 3.11.5-1, SDRAM MODE REGISTER ARCHITECTURE .................. Release4 ...... Page 3.11.5-8

3.11.5.4—Power On Sequence (Recommended) ...........0.. 0: cece eee Release 4 .... Page 3.11.5—9
3.11.5.5--Auto Precharge 0.0.0... c ceceeteen rete nneeseae Release 4 .... Page 3.11.5—9
3,.11.5.6~Precharge All Banks... 00.00 ccc cece teen eee eens Release 4c7 ... Page 3.11.5—9
3.11.5.7- Mode Register Write Timing ..... 00.0... cc cece eee teens Release 4... Page 3.11.5-10
3.11,.5.8—Auto Refresh oo... cece ect eeeene een n ner enna tenes Release 4 ... Page 3.11.5—11
3.11.5.9~—Write Latency, (Write Latency = 0) .... 0... cee cece eens Release 4... Page 3.11.5-—12
3.11.5.10-DOM Latency for Reads and Writes, (DOM Write Latency = 0} .. Released ... Page 3.11.5-13
3.11.5.11—Precharge Timing for Reads .......0.0.0.. 0... cece cranes Release 4 ... Page 3.11.5-—14
3.11.5.12—Column Address to Column Address Delay ...............0000. Release 4 ... Page 3.11.5-15
3.11.5.13— CKE Timing for Power Down 0.0.0... 0c cc cere eee teen nee Release 4 ... Page 3.11.5~16
3.11.5.14—Self~Refresh Entry and Exit 2.0000. 0Suc ccc cence eee Release 4 ... Page 3.11.5—17
3,11.5.15~CKE Timing for Clock Suspend ...... 2.0... cece eee eee Release 4 ... Page 3.11.5—-18

4, MULTI-CHIP MEMORY MODULES & CARDS.......... 20.200. e eee eeeees Release7 ........ Page 4-1

4.1. Memory Module Nomenclature and General Features ....... s+ere-+- Release7 ...,.. 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 AppendixA ........ lence eee a anne bb eaaa“Ledeen eas Release 7 .. Page 4.1.2.1-1
4.1.2.2 SPD Appendix Boo...cet cere eee aaee Release 7 .. Page 4.1.2.2-1
4.1.2.3 SPD Appendix CO ooo. ccc cece cree nent eaten en aaae Release 7 .. Page 4.1.2.3-1
4.1.2.4 SPD Appendix D 2.0...ceeeeres Release 7 .. Page 4.1.2.4—-1
4.1.2.5 SPD Appendix Eo...eetcette nee enes Release 7 .. Page 4.1.2.5-1
4.1.2.6 SPD Appendix Fo...eeenee eee eee Release 7 .. Page 4.1.2.6-1

4,2, One BYTE Modules 2.0.2... cece cece ence er ene teen eee enneabenee Release7 ...... Page 4.2-1

4.2.1 ~— 22 PIN SIP/SIMM 4 bit DRAM MODULE .........-.......00.0 08. Release 1-7 ..... Page 4.2—1

4.2.2 + 24 PIN SIP/SIMM 4 bit DRAM MODULE ...................-005- Release 1-7 ..... Page 4.2-1

4.2,3 -30 PIN SIP/SIMM 8 or 9 bit DRAMMODULE ...................-. Release 4-7 ..... Page 4.2-1

4.2.4 — 30 PIN SIP/SIMM 1, 2, 4, 5, or 8 bits DRAM MODULE FAMILY .......0....... Release 1-7 ..... Page 4.2-1

4.2.5 ~ 23/25/26/28 PIN ZIP/SIMM f or 4 bit DRAM MODULE FAMILY .......0....... Release 1-7 ..... Page 4.2-2

4.2.6 — 60 PIN ZIP/SIMM 4 bit SRAM MODULE ............00...222. 0008 Release 1-7 ..... Page 4,2-2

4.2.7 —70 PIN ZIP/SIMM 9 bit SRAM MODULE ....0.--.-.. 00... eee eee Release 1-7 ..... Page 4.2-2
FIGURE 4.2-1, 22, 24,& 30 PINDRAM MODULES «00... eee ees Release 4-7 ......, Page 4.2.3
FIGURE 4.2-2, 30 PIN DRAM MODULE FAMILY ..0 0.00000.ee Release 1-7 ....... Page 4.2-4
FIGURE4.2-3, 23/25/26/28 PIN DRAM MODULE FAMILY ....00..00.0..0.0..002.. Release i-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 .............0, Release 1-7 ..... Page 4.2-7
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4.3. Two BYTE Modules and Cards ..........6.0scecce cere seen eeeeeee Release7 ...... Page 4.3-1
4.3.1 —76 PIN ZIP/SIMM $ or 18 bit SRAM MODULE ...........0....... 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 ..................0008, 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 1M BY 9, 76 PIN SRAM MODULE FAMILY ..........., Release t~7? 22.0... Page 4.3-3
FIGURE 4.3-2, 40 PINDRAM MODULE FAMILY 2.0.00... 000... cece eee e eee 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 DIAGRAMS .................... Release 2~F 2... 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 20ccc eee cee eens Release 3-7 ....... Page 4,3-8
4.4, Four BYTE Modules and Cards .........cccccce eee c cet ereeeeneveues Release 7 ...... Page 4.41

4.4.1 — 64 & 72 PIN ZIP/SIMM 32 bit SRAM MODULE ................0.. Release6-7 ... 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 FAMILY ............. Release 6-7 ... Page 4.4.2-1

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

4.4.3 — 88 PIN, 32/96/39 bit DRAM CARD FAMILY ..............2...0005 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
FIGURE4.4.3-1 B, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY

CONFIGURATION TABLES 000... cece ee eect c rece eeees 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 4.4.3-8
FIGURE 4.4.3-1 E, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG, Release 6~7 ...... Page 4.4.3~-7
FIGURE 4.4.3-1 F, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 ....., Page 4.4.3-8

~ 88 PIN, 40 bit DRAM CARD FAMILY ..................00000005 Release 4~7 ..... Page 4.4.3-1
FIGURE 4.4.3-2 A, 256K TO 128M BY 40 DRAMCARD ........ Leena atte eees-.. 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 4.4.3-10
FIGURE 4.4.3-2 C, 256K TO 64M BY 40 DRAM CARDUSING BY 4DEVICES ....... Release 4-7 ..... Page 4.4.3-11
FIGURE 4.4.3-2 D, 512K TO 128M BY 40 DRAM CARD USING BY 4DEVICES ...... Release 4-7 ..... Page 4.4.3-12
FIGURE 4.4.3-2 E, 512K TO 32M BY 40 DRAM CARD USING BY 8DEVICES ....... 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 ................0.02 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 000.0... ccc cece cette cee ne nn eeees Release 6-7 ...... Page 4.4.4-1
FIGURE 4.4.4-B-D 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS ............ Helease 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, 86 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 BIF 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 8-7 ... Page 4.4.6-1
FIGURE 4.4.6-A, 112 PIN 32 BIT MPDRAM DIMM PINOUT ................000. Release 6-7 ...... Page 4.4,6-2
FIGURE4.4.6- B, C, 112 PIN 32 BIT MPDRAM DIMM

PD TRUTH TABLES AND BLOCK DIAGRAMS .,........0.0........,, Release 6-7 .... Page 4.4.6-3, 4
4.4.7 ~80 PIN 32 bit EEPROM SIMM FAMILY ............-.0-00. eee eee Release 4-7 ... Page 4.4.7-1

FIGURE 4.4.7-A, 126K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES .... Release4-7 ...... Page 4.4.7-3
Release 7
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FIGURE 4.4,7~B, 128K TO 8M BY 32 EEPROM SIMM BLOCK DIAGRAM .......... Release 4~7 ...... Page 4.4.7-~4

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 .............000. Release7 ..... Page 4.4.8-3, 4
FIGURE 4.4.8-D, 32, 36, or 40 bit 100 PIN MODULE PIN COMPARISON ............ Release7 ....... Page 4.4.8-5
FIGURE 4.4.8-E,32, 36, or 40 bit 100 PIN MODULE CLOCK WIRING .............. Release7 ....... 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 ......-..cceeureseencerererareeeeee Release7 ...... Page 4.5~1
4.5.1 ~ 168 PIN Buffered DRAM, 64, 72, or 80 Bit DIMM FAMILY.......... Release 6-7 ... Page 4,5.1—1

FIGURE 4.5.1-A-B,64, 72, or 80 BIT SIMM PINOUT, TOP & BOTTOMHALVES ..... 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, & 80 BIT DRAM SIMM Capacity Table..............-... Release 4~7 ..... Page 4.5.1-5
FIGURE4.5.1-E-AB,64, 72, & 80 BIT CONFIGURATION BLOCK DIAGRAMS ...... Release 4-7 .. Page 4.5.1-6-29

4.5.2 ~ 200 PIN SDRAM, 64, 72, or 80 DIMM FAMILY ......... 0.0.0 c cece eee eee Release 5-7 ... Page 4.5.2-1
FIGURE4.5.2-A, 8, 8-BYTE SDRAM DIMM PINOUT ........0....-. 2. cee eee Release 5-7 .... Page 4.5,2-3,4
FIGURE4.5.2-C, 8-BYTE SDRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ............00005, Release 5~7 ..... Page 4.5.2-6
FIGURE 4.5.2-D, E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . Release 5-7 ..... Page 4.5.2-6
FIGURE4.5.2-F-M, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS ..........-..06. Release 5-7 ... Page 4.5.2-7,14

4.5,3 — 168 PIN Unbuffered DRAM, 64, 72, or 80 DIMM FAMILY with SPD ............ Release 5-7 ... Page 4.5.3-1
FIGURE4.5.3--A, B, 8 -BYTE DRAM DIMM PINOUT 2.0... ce cece eee Release 5-7 .... Page 4.5.3-2,3
FIGURE4.5.34), 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .... Release 5~7 ..... Page 4.5.3-5
FIGURE 4.5.3- F, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ...............205 Release 5-7 ..... Page 4.5.3~7
FIGURE4.5.2-G-S, 8-BYTE DRAM DIMM BLOCK DIAGRAMS ..............-.. Release 5-7 ... Page 4.5.3-8,20

4.5.4 — 168 PIN Unbuffered SDRAM,64, 72, or 80 DIMM FAMILY with SPD 2.0.2.0... Release 5-7 ... Page 4.5.4-1
FIGURE4.5.4-A, B, 8-BYTE SDRAM DIMM PINOUT 220... eee eee Release 5-7 .... Page 4.5.4-2,3
FIGURE4.5.4- C, 8-BYTE SDRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ....02........0025 Release 5-7 ..... Page 4.5.44
FIGURE 4.5.4-£, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS ... Release 5-7 ..... Page 4.5.4-6
FIGURE4.5.4-I-Y, 8~BYTE SDRAM DIMM BLOCK DIAGRAMS ............0005. Release 5-7 .. Page 4.5.4-10,26

4.5.5 — 144 PiN Unbuffered DRAM, 64, or 72, SO-DIMM FAMILY with SPD ........... Release 5-7 ... Page 4.5.5-1
FIGURE 4.5.5-A, 8, 8-BYTE DRAM DIMM PINOUT ..........beeen ene ees Release 5-7 .... Page 4.5.5-2,3
FIGURE 4.5.5-C, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .... Release 5-7 ..... Page 4.5.5-4
FIGURE 4.6.5- E, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ...............05. Release 5-7 ...., Page 4.5.5-6

FIGURE 4.5.5-F-O, 8-BYTE DRAM DIMM BLOCK DIAGRAMS .........---..005 Release 5-7 ... Page 4.5.5-7,16
4.5.6 — 144 PIN Unbuffered SDRAM, 64, or 72 SO-DIMM FAMILY wihSPD .......... Release 5-7 ... Page 4.5.6—1

FIGURE4.5.6-A, B, 8-BYTE DRAM DIMM PINOUT 2.0.0.0... cece eee ees Release 5-7 .... Page 4.5.6-2,3
FIGURE 4.5.6- ©, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ..............00004 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, €-BYTE DRAM DIMM BLOCK DIAGRAMS .........-.....4. Release 5-7 ... Page 4.5.6-7,17

4.6. Sixteen BYTE Modules ....0. ccc ccun eer eet e erence teen n een eenaeee Release7 ...... Page 4.6-1

4.6.1 — 278 PIN Buffered SDRAM, 144 Bit DIMM FAMILY ..............005 Release? .... Page 4.6.1-1
FIGURE 4.6.1-A,B,0, 144 BIT SIMM PINOUT, TOP, MIDDLE, & BOTTOM PARTS ..... Release7 ... age 4.6.1-2,3,4
FIGURE 4.6.1-D, 144 BIT SIMM

PRESENCE DETECT & CONFIGURATION TABLES .............00000. Release7 ...... 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 ........ Release7 .... Page 4.6.1-7,8

5 PROGRAMMABLE LOGIC AND ASIC DEVICES ................-.4..2265 Release1 ........ Page 5-1

. 5.1 Pin Out Standards 2.2... .. 0c ccc eee eee cece eee eves neces Release1 ........ Page 5-1

Release 7
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5.1.1 PIN-OUT STANDARDSFOR 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... Releaset ........ Page 5-1
5.1.1.2 — 24 PIN DIP to 28 TERMINAL SCC, 0.450" BY 6.450”, Fig. 5-2 ... Relsaset ........ Page 5-1
5.1.1.3 — 28 PIN DIP to 28 TERMINAL SCC, 0.450" BY 0.450”, Fig. 5-2 ... Release? ........ Page 5-1
5.1.1.4 — 24 PIN FUNCTIONS

IN 28 PIN DIP & 28 TERMINAL SCC,Fig. 5-9 ............... Release1 ........ Page 5-1
5.1.1.5 -20 PIN FUNCTIONSIN 28 TERMINAL SCC AND 24 PIN DIP

FOR HIGH SPEED OPERATION,Fig. 5-11 ...........22..02. Released ........ 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 FORECL PLDINDIP ............., Release 1 7....... Page 5-1
5.1.2.2 ~— POWER PIN LOCATIONS FOR TTL PLD IN DIP and CC ....... Release i ........ Page 5—1
5.1.2.3 — POWER PIN LOCATIONS FOR TTL PROGRAMMABLEASIC

IN DIP and CO 0...ceeeee en aes Release i ........ Page 5-1
5.1.2.4 ~ POWER PIN LOCATIONS FOR PLD IN 132 PINGFP .......... Release i ........ Page 5-1

5.1.3 Nomenclature for FPLD .....ccrea eee e renee ren enenenaerenareees Release t ........ Page 5-1
5.1.4 PLD Data Transfer Format ..........00ccsceeaee eevee nenseevsenes Release? ........ Page 5~1

5.1.5 PLD Standard OUTPUT LOADS ......... cece cece e eee nee eee eee Release 5 ........ Page 5-1
FIGURE 5-1, 20 PIN DIP TO 20 TERMINAL CC PLD CONVERSION ............... Releaset .......,, Page 5-3
FIGURE 5-2, 24 & 28 PIN DIP TO 27 TERMINAL CC CONVERSION ............... Release2 ......... Page 54
FIGURE 5-3, POWER PIN PLACEMENT FOR ECL PLD.... 0.2.20 eee Release 1 ........, Page 5-5
FIGURE 5-4, 40 PIN DIP PLD POWER PIN PLACEMENT ...............2.0000- Release ......... Page 5-6
FIGURE 5~5, 44 TERMINAL CC POWER PIN PLACEMENT .........0......00- 0005 Release 1 ......... Page 5-7
FIGURE5-6, 48 & 64 PIN DIP ASIC POWER PIN PLACEMENT .................. Releaset ......... Page 5-8
FIGURE5-7, 52, 68, & 84 TERMINAL CC ASIC POWER PIN PLACEMENT .......... Release t ......... Page 5-9
FIGURE 5~8A, PLD STANDARD LOADS, DEFINITIONS 20.0... e eee ee ReleaseS ......... Page 5-11
FIGURE 5~8B, PLD STANDARD LOAD CIRCUIT 2.0.eee eee Release§ ........ Page 5-12
FIGURE 5-80, PLD OUTPUT LOAD CALCULATIONS .........beeen eens Released ........ Page 5-13
FIGURE 5-8D, PLDACLOADLINES 2.000. keene ee eee e nae Release5 ........ Page 5-14
FIGURE 5-9, 24 PIN PLD FUNCTIONSIN 28 PIN DIPANDSCC ......... Veen enes Release 3 ........ Page 5-15
FIGURE 5-10, 132 PIN PQFP POWER PIN LOCATIONS ............2-2....00055 Releases ........ Page 5-16
FIGURE 5-11, HIGH SPEED PINOUT FOR 20 PIN PLD FUNCTIONS .............. Released ........ Page 5~17

6 APPLICABLE OTHER DOCUMENTS ........ cece cence een er eneneuranes Release t ........ Page 6-1

6.1 ~ Standard Manufacturers Identification Code.,
JEDEC Publication No. 106A ..... 02.0... eee cece cence eens Release 1 .,....-. Page 6-1

6.2 — interface Standard for Low Voltage TTL-Compatible Devices (LVTTL),
JEDEC Standard No. 8 and Addendum No. 1 ...........----00000- Release 1 ........ Page 6-1

6.3 — Package Outlines, JEDEC Publication 95 .............ccce eee eee ee 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 ...................- Release i ........ Page 6~1
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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 — DQinj}(x}), DATA INPUT/OUTPUT
The pins that serve as data output(s) when in the read mode andas data input(s) whenin 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 paraile!
access ports, these pins provide access to the parallel RAM port data channels. The suffix (n) is a numeric value
indicating the number assignment of a particular pin with numbering starting at G. In somesituations the letters U or L
are usedto indicate that the pins are assigned to the upperor lowerbyte of a 2 byte data interface. In devices wherethe
standard supperts an optional 9th bit that may be used as a parity bil, 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 ihe
values of a, b, ¢, ete.

2.1.19 — DQM, INPUT/OUPUT DATA MASKA control signal ‘used primarily on SDRAMsthat acts as as maskfor reading andwriting functions. In some instances,
the DQM term will includes a prefix °U" or "L” indicating upper or lower byte control. In devices where more than two
data bit groupings have a data mask applied, a“x" is applied where "x" takes the values of a, b, c, ete.
2.1.20 - E, CHIP ENABLE
The input that, whentrue, permits active operation including the input and/or output of data, and whenfalse, prevents
active operation and causes the memory fo be in a reduced power standby mode with the outputsfloating.
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 io 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 -1, INITIALIZE INPUT
A control input that provides a preassigned Manufacturer or User defined code to be setinto the data register. !f the
input is all “0”, it can be called “clear’, andif all “1", then “preset”.
2.1.25 ~— ID(n), IDENTIFICATION
A group of outpul terminals, nominally used to convey information about the configuration or other attributes of the

device when plugged into a system. The function of these oulputs are similar to those of thePD(n}tterminals but theyoften have different electrical interface chatacteristics. .

2.1.26 - 1/0, INPFUT/OUTPUT
Ageneric term for otherwise undefined signal pins which can haveeither aninput and/or an oulpul function, This term
is not used as a specific pin name, only as a generic indicatior of the nature of the function of the pin.
2.1.27 — TS, INITIALIZE INPUT (SYNCHRONOUS)
Acontral input that provides a preassigned Manufactureror User defined codeto 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 "ft", then “preset”.
2.1.28 — K, INPUT CLOCK
The input that, on devices that contain input buffer registers, causes the address onthe A(n), the data on the D(n) pins
and/or certain controt inputs to be set into the register.

2.1.29 -L, LATCH ENABLE or LOWER BYTE...
An input that, on devices containing a laich register, causes the data to be latchedinto 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 (e.g. LW).
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
Aninput, on wordwide devices, that when true causes the data present on the lowerbyte inpuf/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 signalsthat when true select an alternative mode of operation for the device. The alternative modes available
must be defined in the applicable device standard. When M is used in conjuction with other symbols to creaie a new
pin name, il signifies {hat the pin function is either MASK or MODErelated.
2.1.33 - MA, MATCH
Anoutputsignal 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 definedin 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 connectedto a voltage thatis interpreted as logic low or “false” signal.
2.1.36 -NC, NO CONNECTION
A pin to which nointernal electrical connection is presentor allowed.
2.1.37 — NE, NON~VOLATILE ENABLE
The input, ona 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 inputthatis electrically connected to the device but for which the signal has no function in the device operation.
2.1.39 - NP, NO PIN
Apin position on a package wherethe pin has been purposely beenleft blank or removed after assembly. No physical
pin is allowed in this position, -
2.1.40 —- NU, NOT USABLE
Adevice pinto which there may or may not be an internal connection but to which no external connections are allowed.
2.1.41 - OE,{n), Gin) OUTPUT ENABLE
Theinput that, whenfalse, disables the outputs and causes them to go to aninactive state, but that does not effect the
writing function. When disabled, the inactive stateis floating (Z), for MOS and TTL devices and low {L)}, for ECL de-
vices. in modules that have multiple OEs, the OEs are numbered beginning with 0.
2.1.42 - OP, OPTIONAL
The designation for pins on which the manufacturer has the freedom to supply a specialized function not previously
defined in the standard, andstill 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, whentrue, causesthe data present on the D or DQ pinsto be written
into the addressed celi{s) of the device. The letter P mayalso be used asa suffix for data pins where an optionalOth bit,
that may be used forparity, is allowed by the standard (e.g. DOP)
2.1.44 ~ PD(n}, PRESENCE DETECT
Agroupof output pins, normally used on modules or cards, whosestale is used to convey information about the capac-
ily, 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, whentrue, unconditionally causes the page select address register to be
reset fo zero and the corresponding page to be selected. oe.
2.1.46 — PS, PAGE SELECT é 3
Theinput ona page select memory that, when true, causes one of the pages of memory to be selected as identified by=“se.
the inputs on the DQ 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)O), DATA OUTPUT
The outputs whose state represents the data read from the selected cells. Whenthe device is nol selected or enabled,
the outputs are usually in a floating (Z, high impedance} state. When the numbering of the data outputs is significant
for device operation, the data outputs.are numbered beginning with ©. In devices where databit groupings have inde-
pendent control, an additional suffex “x” is applied. "x" lakes the values of a, b, c, etc.
2.1.48 ~ RA, ROW ADDRESS INPUT
in an address multiplexed DRAM,the addressfield that is captured by the ROW ENABLEsignal, RAS\. Whenthe
numbering of the row address numberingis 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,actuatesonly row address oriented internal circuitry. In modules
that have multiple RAS\s, the RAS\s are numbered beginning with 0.
2.1.50 - RC, RECALL
The input on a NVRAM, thattransfers the non~volatile data into the RAM array.
2.1.51 ~ RFU, RESERVED FOR FUTURE USE
A terminal whose functionis not currently defined, but whichis intended to be defined in somefuture enhancementof
this Standard. This terminal should not be used (either internally or externaily) until it has been further defined.
2.1.52 - RSVD, RESERVED ,
in a farnily 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 terminais are "RESERVED"to prevent their
being used. NC has often been usedin similar situations. ,
2.1.53 —- RV, READY
The output that, on some devices, signifies that no internal asynchronous operationsarestill in process, and that the
device is available for normal functions. This signalis normally implemented so that multiple devices can be OR-tied.
This signal is the inverse of BY ( RY=BY )
2.1.54 — S(n)(x), CHIP SELECT
The input(s) that, when any oneis faise, causes the device to be disabled without any significant change in the power
consumption. Whendeselected, the outputs go to the inactive state (floating (2) for MOS and TTL devices and low (L}
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for ECL devices), and the device becomesinsensitive to a write command. in devices where data bil groupings have
independent control, an additional sutfex “x” is applied. “x” takes the values of a, b, 6, etc.
2.1.55 ~ ST, STORE
The input, on a NVRAM, thatinitiates the non-volatile data storage of the entire RAMarray.
2.1.56 — Sxx, SYNCHRONOUS FUNCTION
On a synchronous memory device, any input terms that are synchronous with a clock should start with the letter S, For
example: SG = Synchronous Output Enable, SW = Synchronous Write Enable.
2.1.57 — TF, TEST FUNCTION
The input, on a MEMORYthat, when true, causesbuilt in on-chip test logic to be actuated and for the part to gointoits
test mode of operation.
2.1.58 — U, UPPER BYTE =
When Vis 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
Aninput that, on wordwide devices, whentrue, enables the upper byte data input/outputs, pins DQ8 through DQ15,
2.1.60 - UW, UPPER BYTE WRITE ENABLE
Aninput, on wordwide devices, that, whentrue, causesthe data present on the upper byte input/output, terminals DO8
through DQ@15,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 or the DQ pin(s) to be written into the address cell(s) of the
device. In devices that have a WE per byte, the WEsare designated LWE & UWEfor 2 byte devices. In devices that
have a WEperbyte and morethat 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 somesituations, the
hames mayalso be applicable to other types of memories such as Graphics DRAMs.

2.2.1 — DSF, SPECIAL FUNCTION ENABLE INPUT
The input on a device, that when true, actuates certain special operational functions. in devices and modules that
have multiple DSFs, the DSFs are numbered beginning with 0. |
2.2.2 — DT/OE(n), TRG(n), DATA TRANSFER/OUTPUT ENABLE INPUT
The input on a device having both serial and parallel accessportsthat, depending on the state of one or more of the
other contro! lines of the device,either enables an internal data transfer betweenthe 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 accessport,that serve asserial data output(s) whenin the read mode and as
serial data inputs(s) whenin the write mode. When the device orthe serial portis not selected or enabled, the output(s)
are ina floating (Z) state. When the numbering ofthe serial data inpul/outputs is significant for device operation, the
serial data input/outputs are numbered beginningwith 0.in devices where data bit groupings have independent con-
trol, an additional suffex “x” is applied. “x” takes the valuesofa,b, c, etc.
2.2.6 ~ SE, SERIAL PORT ENABLE
Theinput that, when true, actuates the device's serial access circuitry.
9.9.7 —-$G, SERIAL PORT OUTPUT ENABLE
The input that, when true, actuates the device's serial data output circuitry.
2.2.8 — SQ(n), SERIAL DATA OUTPUT
The pins, on a device having a serial data access port, that serve as serial data output(s} when in the read mode,
Whenthe device or the serial port is not selected or enabled, the output(s) arein a floating (2) state. Whenthe number-
ing of the serial data outputs is significant for device operation, the serial data outputs are numbered beginning with Q.
2.2.9 + TRG(n), DT/OE(n) DATA TRANSFER/OUTPUT ENABLE INPUT
The input on a device having both serial and parallel access ports that, depending on the state of one or more of the
other controllines of the device,either enables an internal data transfer between the serial and parallel port circuitry, or
enables the data outputs of the parallel port.
Release 6
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fy,
2.3 POWER PIN NAMES eG

The following symbols are used to designate the powerpins in a memory device. Whenonly a single pin is
providedfor a given supply, the pin nameis 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 redundantpinsare allowed, An alphabetic suffix is used to indicate pins which have a specific
powercircuit or loop connection. The use of a commonsuffix for different supplies indicates that those pins
connect to a common powerloop.

2.3.1 — VBB, SUBSTRATE POWER VOLTAGE
A bias voltage that maintains the substrate at a potential which is negative with respect to GND ofVSS in an NMOSor
CMOS part. .
2.3.2 — VOC, LOGIC POWER VOLTAGE
The most positive potential of the two logic pawer supply pins. This is used for the memory device powervoltage when
the supply voltage is nominally 5 V. VCC is aiso 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 powervoltage on MOS devicesthat 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 powerpin thatis intended to feed powerto the outputtransistors of the device to supply the potential and energy to
drive the load applied to the data output (Q) pins or data input/output (DQ) pins. Other, non—data, output pin transistors
may also be designatedto be fed by this power pin. VDDQ/VCCQ maybe specified te have the sameora different
potential from that feeding the primary device power pins (VDD/VCC)but is DC isclated onthe chip from these and any
other chip powerpins,

2.3.6 — VEE, EMITTER POWER VOLTAGE .
For ECL interface devices, the primary and most negative power supply terminal.
2.3.7 —- VHH, SPECIAL FUNCTION ENABLE VOLTAGE a
A special high voltage logic level (super voltage) that enables special on-chip functions. . a
2.3.8 — VPP, PROGRAMMING POWER VOLTAGE wee
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 ENABLEsignal(see P).
2.3.9 ~ VREF, REFERENCE POWER SUPPLY .
A powersupply that acts as a referencefordetermining internal threshold voltages but does nat supply any substantial
powerto the device,

2.3.10 — VSS, (GND), GROUND REFERENCE or SOURCE POWER VOLTAGE .
The ground reference voltage for NMOS, CMOS, and TTL devices, commonly the reference pin for all other device
pins. VSS is normally the system ground and the symbol is often used interchangeably with GND.
2.3.11 ~ VSSQ, (GNDQ), OUTPUT STAGE SOURCE POWER VOLTAGE or OUTPUT STAGE GROUND REFERENCE
The ground reference voltage for the data output (Q)or input/output (DQ) pins. Other, non—data, output pin transistors
may also be designated to be referencedto this groundpin. Internal to the device, this pin shall be DC isolated from the
primary ground reference (VSS}pin and any other ground reference pin, Externalto the device if mustbe DC common
with the primary ground reference.
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2.4 DEVICE TYPE NAMES

2.4.1 — ASIC, Programmable Application Specific Device
A complex array of logic elements whocs interconnection pattern can befield programmedtofill the needs of specific
applications. :
2.4.2 —- BDRAN, Burst DRAM
A DRAMthat has BURST mode data capability.

2.4.3 - Bxxx,
Device namesthat have the prefix “B" are devices that have a “Burst” data capability.
2.4.4 —~ DPM, Dual Port Memory
Any memory that has two essentlally identical data ports.
2.4.5 — DPSRAM,DualPort Static RAM
A static RAM that contains two sets of identical random access address and data poris.

2.4.6 - DRAM, Dynamic Random Access Memory
These devices are made using Dynamic RAMcircuit configurations that have data storage that must berefreshed
periodically.
2.4.7 - FEEPROM, Flash EEPROM
An EEPROMin which clearing can be performed only on blocks or the entire array.
Note:there are no restrictions on the block archetecturein 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 ROMIn whichcells may be erasedelectrically and in which each cell may be reprogrammed electri-
cally.
2.4.9 - EPROM, Erasable Programmable Read Only Memory
A reprogrammable ROMin whichall cells may be simultaneously erased usingultravioletlight and in which eachcell
may be reprogrammedelectrically.
2.4.10 — GRAM, Gaphics DRAM
ADRAMthat contains special graphics features,similar to those contained ina MPDRAM. Whentheterm hasa prefix
"S", it becomes synchronous GRAM. .
2.4.11 — LPROM, Latched PROM
A PROMthat contains a latch register for the output data.
2.4.12 - MPDRAM,Multiport DRAM
A dynamic RAMthat contains in addition to the conventional random access data and addressport, 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 dala .
terminats and in which simultaneous serial and random operations may be executed. This type of memory has been
referred to as “Video RAM” becauseofits 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 RAMthat has more than oneport for data, address, and control, that are not identicalin nature. Normally atleast one
port provides parallel access while one other provides serial access. When the term has a prefix "S", it becomes s
synchronous MPDRAM.
2.4.15 —- NVRAM, Non-Volatile Random—Access Memory
An SRAMin which provisions exist on chip for the state of the cells to be saved when poweris removed.
2.4.16 — PLD, Programmable Logic Array
Anarrayof logic elementsin whichtheinterconnection pattern can be programmed(either maskoruser programmed}
to perform specific logic functions.
2.4.17 — PROM, Programmable Read—Onty 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 Memo
A combinational form of dynamic RAMthatincorporates various refresh and control circuits on-chip (e.g. refresh ad-
dress counter and multiplexer, interval timer, and/or arbiter). Thesecircuits allow the PSRAM operating characteris-
tics to closely resemble those of a SRAM.
2.4.19 — RAM, Random-—Access Memory
A memory in which accesstoall storage data can be achievedin essentially the sametime, independentofthe loca-
tion. In a multiport memory,this term refers fo that portion of the array which contains the memory cell array andIts
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 — RPFROM, Registered PROM
A PROMthat contains a “D" type FF register for the output data.
Release 6
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2.4.21 — Sxxx

The prefix °S” on a device term can meaneither “Static” as in SRAM, "Serial" as in SAM, or “Synchronous” asin
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-
pendsonthe location of the data desired. In a multiport memory, this term refers to that portion of the device whichis
related to the serial access port and its associated functions.
2.4.23 — SDRAM, Synchronous DRAM
A DRAMthat has a clocked synchronousinterface.
2.4.24 —- SGRAM, Synchronous Graphics DRAM
4 GRAMthat has a synchronousinterface. -
2.4.25 ~ SMPDRAM, SVRAM, Synchronous MPDRAM (VRAM)
An MPDRAMthat has a synchronous interface on all ports.
2.4.26 — SRAM, Static Random Access Memory
A tead/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 SRAMthat 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 Ham
A term commonly usedin the Industry to describe the device class referred to in this standard as MPDRAM.Itisa
multi-ported DRAMthat has features keyed to the video buffer application

 

wo

x:
&
&

 
 

Release 6

XILINX EXHIBIT 1013

Page 34



XILINX EXHIBIT 1013 
Page 35

JEDEC Standard No. 21-C

2.5 MISCELLANEOUS DEVICE RELATED TERMS
2.5.1 —- Bit Plane
Ina semiconductor memory device having a
circuitry which are associated with a given bit in the data interface.
2.5.2 — Bit WideA class of memory devices that have only a single—bit data interface.
2.5.3 — Byte Wide

2.5.4-K

Page 2-9

data interface that is wider than 1 bit, those storage cells and associated

A class of memory devices that have a parallel 8~-bit or occasionally 9-bit data interface. a
When describing the storage capacity of a memory device the quantity K=1024is used.
55-MWhen describing the storage capacity of a memory device, the quantity M=2 exp 20 or

2.5.6 ~ MX, Multiplexed

1024 K is used.

A term describing a device that has pins usedfordifferent purposes at different times as a function of one or more ofits
control inputs. The signal groups that are multiplexed onto a common pin set are given foing ADDRESS, ADDRESS multiplex, OR ADQ MX signifying ADDRESS, DATA IN, DATA OUT multiplex.
2.5.7 — Nibble Wide

mode” (see 3.1.3.2), which refers to a serial data access mode in memories.
2.5.8 — Word WideA class of memory devices that have a paraliet 16~bit or longer data interface.

Release 1r7

gether asin: AAMX signify-

A class of memory devices that have a parallel 4—bit data interface. This term should not be confused with “nibble

XILINX EXHIBIT 1013

Page 35

 



XILINX EXHIBIT 1013 
Page 36

 

 

JEDEC Standard No. 21-C
Page 2-10

2.6 Special Operational Cycles for MPDRAM

The following terms describe a series of special operational cydes for MPDRAM. They are presented in the orderoftheir logicalrelationships rather than alphabatically.

2.6.1 LOGIC SETUP,(LS)
A special non-memory cycle In which the logic state of the device is set up to actuate the desired mode of operation for future memorycycles. The selected made is normally perelatent until canceled by some subsequent special control cycle.

2.6.2 INTERNAL REFRESH, (CBR)
Definedin 3.9.2.3.

2.6.3 WRITE TRANSFER, (WT)
An operation in which the data to be written is introduced through the serial and Is then transferred internally fo the memory arraydata bus for writing into the calls, Atthe same ime the “Tap Pointer" is set. This is a counter that defines the Starting pointin the serial
register Into which data is entered. Data is entered serially from this point with wrap around when the end of the registeris reached,
The contents ofthe full serial register are transferred in parallel. In addition to the normal write transfer, there are numsrous othertypesof special write transfers defined In the following paragraphs.

264 PSEUDO WRITE TRANSFER, (PWT)
This is anon cyclein which the operational mode ofthe serial port is changed from output to Input. At the same time the "TapPointer is set. Thisls4 counterthat defines the starting pointin the serial data register Into which data is antered. Data is entered
serlally from this point with wrap around when the end [s reached.

2.6.5 MASKED WRITE TRANSFER, (MWT)
A write transfer in which the transfer of new data from the serial registerinto the memory array is controlled by a "Write Mask" thatis
supplied on the DO(n} terminals. This mask allows the selective with Ofnaw data into one or more of the data bit planes of the storage
array Corresponding to the data bits of the parallel array. in a normal implamentation, 4 high M value enables the writing of new data
while a lowMinhibits the writing and leaves the existing data unchanged. A new mask value must be supplied for each masked write

2.6.6 FLASH WRITE WITH MASK, (FWM)

A write cycle in which the contents of an entire row of the memory array can be selectivelyset to a stated value. The *mask" valuedetermines which bit planes are to be altered while the "color ragigter" (qv) containg tha data value to be written. Tha color registeris
Load Color Register" cycle with a peralstent value. The mask value is supplied during the on the DQ(n)¥

Joaced in 4 previous

enables the write function for thatterminals. A new mask value must be supplied for each cycla performed. A high maék bit normal
bit A low mask bit leaves the data unaltered.

2.6.7 SPECIAL WRITE TRANSFER

A write transferin a device that has variations In the architecture of tha SAM data registerto allow Improved performance in the intemalSAM to RAM data transfers. These variations are defined in the following paragraphs.

2.6.8 SPLIT WRITE TRANSFER, (SWT)
A write transfer In which the SAM data register fs spilt Into two halves and the data Is transferred to the RAM date bus separately aftereach half of the SAM register Is filled.

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

2.6.10 READ TRANSFER, (RT)
A read operaiion in which the contents of one row ofthe memory array is transferred Into the SAM data register In parallel.
2.6.11 SPECIAL READ TRANSFER

A read transferin 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 tead transfer in which the SAM data register Is split Into fvo halves and the data is transferred from the RAM data bus separately intoeach half of the SAM registeras It is needed for transfer to the SDOn terminals.

2.6.13 AUTO-LOAD READ TRANSFER,(ART)
A split SAM data register transfer in which the transfer into each half js automatically triggered by the state of the tap pointer counterafter each half of the SAM register is emptied.
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3.5.1.10 - 32K TO 256K BY 8 EEPROM FAMILY IN TSOP1

CAPACITY-~-32K, 64K, 128K, & 256K WORDS OF8 BITS,
PACKAGE--32 LEAD TSOP-1, 8mm X 18.4 mm

PIN ASSIGNMENT-~—Fig. 3.5.1-10

3.5.1.11 - EXTENDED FEATURESET FOR 256K BIT EEPROM

This standard specifies features beyond the existing pinout standards that need to be standardized
for 32K X 8 EEPROMsto achieve operational compatibility. A summary of the required and optional
featuresis listed below. The full standard follows the pinout drawingsat the effd 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 EEPROMsand 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 following features are optional and are not required for the part to conform to this standard. Ifany
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 made
-DATA\ Poiling
~Software Data Protect Option
—-Hardware Mass Erase(All 1's}
—Software Mass Erase (All 1’s)

3.5.1.12 - OPTIONAL COMMANDSET FOR DUAL-SUPPLY EEPROM

This Standard provides an optional command set for DUAL-~SUPPLY EEPROMdevices (commonly
known as FLASH EEPROM). This set includes the existing algorithmic commands and adds a series
of automatic codes. A component may respondto either or both of the operating modes. The COM-
MAND SET TRUTH TABLEis shown in Figure 3.5.2-4

| 3.5.1.13 - 512K BY 8 DUAL-SUPPLY EEPROMIN RCC
CAPACITY--512K WORDSOF8 BITS,

PACKAGE---32 LEAD RCC, 11.43 mm X 13.97 mm (0.450" X 0.550")
PIN ASSIGNMENT--Fig. 3.5.1-12

3.5.1.14 - 128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN DIP, RCC, & TSOP-1

CAPACITY--32K, 64K, 128K, & 256K WORDSOF8 BITS,
THESE DEVICES ARE APPROVED IN THREE PACKAGES:

DIP PACKAGE--32 LEAD DIP, 15.24 mm (0.69) WIDE WITH 2.54 mm (0.1”) PP
PIN ASSIGNMENT--Fig. 3.5.1-13
RCC PACKAGE--32 LEAD RCC, 11.43 mm X 13.97 mm (0.450” X 0.550")
PIN ASSIGNMENT--Fig. 3.5.1-14
TSOP-1 PACKAGE--32 LEAD TSOP-1, 8 mm X 20 mm WITH 0.5 mm PP
PIN ASSIGNMENT--Fig. 3.5.1~15
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3.5.1.15 — 256K, 512K, & 1M BY 8 DUAL~SUPPLY EEPROM IN TSOP—1

CAPACITY—-256K, 512K, 1M WORDSOF8 BITS,
PACKAGE-—40 LEAD TSOP~1, 10 mm X 20 mm WITH 0.5 mm PP
PIN ASSIGNMENT—256K, 512K, Fig. 3.5.1-18
PIN ASSIGNMENT—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 FAMILYIN TSOP—-1

CAPACITY——1M, 2M, 4M, & 8M WORDSOF8 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—44/40 LEAD TSOP2, 10.16 mm WIDE WITH 0.8 mm PP
PIN ASSIGNMENT—Fig. 3.5.1-19 A
CONTROL & LOGIC TABLES—Figs. 3.5.1-19 B & C

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

CAPACITY—1M & 2M WORDSOF8 BITS,
PACKAGE—-44 LEAD PSOP 16 mm wide WITH 1.27 mm PP as,

PIN ASSIGNMENT—Fig. 3.5.1-20 Co
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Logic Table

 
 a

  

ist‘Cycle
end Cycle A14 Ais
3rd Cycle Io | RFU RFU|RFU

AO => A7 : Column Address
A8=>Ai1 : NAND Address
A1i2=> A20_ : Block Address

 
PIN DEFINITIONS

The following pin terms are usedin this device, but some may not appearin Sec. 2 on
terminology of this Standard,
CL: Command Latch Enable AL: Address Latch Enable
E: Chip Enable W: Write Enabie
R: Read Enable WP: Write Protect
RY: Ready — a ADQn: Address/Data/Command Multiplex

FIGURE 3.5.1-19 C

8K BY 256B or 8K BY 264B SERIAL ACCESS EEPROM LOGIC TABLE
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2M X 8 EEPROM

1M X 8 EEPROM

 

PIN PITCH

PP=1.27 mm
 

NC

NOW
NC

NC

W

=

RY |

par

o2a

TOP VIEW

 
 

FIGURE FIGURE3.5.1-20

1M & 2M BY 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP
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3.5.2.1 —- 4K TO 32K BY 16 EEPROM IN DIP

CAPACITY—4K TO 32K WORDSOF16 BITS,
PACKAGE-——40 PIN DIP, 0.6" WIDE

PIN ASSIGNMENTS—Fig. 3.5.2~1

3.5.2.2 — 4K TO 256K BY 16 EEPROM IN SCC

CAPACITY—4K TO 256K WORDS OF 16 BITS,
PACKAGE-——44 PAD (PIN) RCC, 0.650" X 0.650”
PIN ASSIGNMENTS-—Fig. 3.5.22

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 OF16 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——iM, 2M, 4M WORDSOF16 BITS,
PACKAGE—56PIN SSOP, 13.5 mm WIDE, 0.8 mm PIN PITCH

PIN ASSIGNMENTS—Fig. 3.5.2-5

3.5.2.5 — 1M, 2M, & 4M DENSITY, BY 8 & 16 FEEPROM IN PSOP

CAPACITY—1M,2M, & 4M, BITS WITH x8 OR x16 DATA INTERFACE,
—128K, 256K, OR 512K WORDSOF8 BITS
—64K, 128, OR 256K WORDS OF 16 BITS

PACKAGE—44 PIN PSOP, 16 mm WIDE

PINASSIGNMENTS—Fig. 3.5.2-6
POWER SUPPLIES—-SINGLE OR DUAL SUPPLY DESIGN

3.5.2.6 - 1M TO 32M DENSITY, BY 8 & 16 FEEPROM IN TSOP1

CAPACITY—1M, 2M, 4M, 8M, 16M, & 32M BITS WITH x8 OR x16 DATA INTERFACE.
—-128K, 256K, 512K, 1M, 2M, OR 4M WORDSOF8 BiTS

—64K, 128, 256K, 512K, 1M, OR 2M WORDSOF16 BITS
PACKAGE—44 PIN TSOP1, 20 mm X 16 mm with 0.5 mm PP.

PIN ASSIGNMENTS—Fig,3.5.2-7
POWER SUPPLIES—-SINGLE OR DUAL SUPPLY DESIGN
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4M X 16 DS EEPROM

2M X 16 DS EEPROM»

~ 1M X 16 DS EEPROM

2

3

4

5

6

7

8

9

56 PIN

SSOP

13.5 mm

Pin Pitch

0.8mm.

FOP VIEW

 
|

Euneh

Lmeeel

Ed

|

|

8

=

Ld

|

Lt

Lned

|_|

i

2

Pd

|__

—

—

Lewes

=

CeeeTBQO =DQ7 0Q8->DO15
WordAccessWordAccess aotsaubyeAcams[VILTVY —Ouse

FIGURE 3.5.2—5

1M TO 4M BY 16 DUAL SUPPLY EEPROM IN SOP
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 256K X 16, 512K X 8 FEEPROM

128K X 16, 256K X 8 FEEPROM
 
  64K X 16, 128K X 8 FEEPRO

 

 
 

  
PIN PITCH 34

PP=1.27 mm  

TOP VIEW

  
 

FIGURE3.5.2-6

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

FEEPROM IN PSOP, 128K TO 512K BY 8 OR 64K TO 256K BY16
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He
|

1,2M DENSITY Las ao aaaclushetahghttWw cetLato!

FLASHEEPROMDEVICEDENSI
“iM DENSITY

2M DENSITY{hi

48 PIN

TSOP1

20 mm X 12 mm

PIN PITCH = 0.5 mm

TOP VIEW

|

Alisfatelara}anatate

 
B15

AO} E IVS} @TTTAd VSSIsf NCtare!

WTOaDENSITY TEUINTANTE
ORGANIZATION VS. D
DENSITY X16
iMb 64K X 16,
2Mib 128K X 16
4Mb 256K X 16
8Mb 512k X16
{GMb IM X16
32Mb 2M X 16

ENSITY TABLE
X8

{28K X 8
258K X 8
5I2K XB

iMX6&
eM xX8
4M xa

FIGURE 3.5.2-7

1M TO 32M DENSITY BY 8 & 16 SINGLE OR DUAL SUPPLY
FEEPROMIN 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 numberof extended feature standards for EEPROMSthat depend on

the capacity and numberof power supplies used in the design. The various stan-
dards andtheir location are listed as follows:

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

~ DUAL POWER SUPPLY EEPROM COMMANDSET. Fig. 3.5.3.2, P 3.5.3-13

~ EXTENDED FEATURE SET FOR EEPROM (256Kbandlarger) . 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 (256Kbandlarger)
This standard specifies features beyond the existing pinout standards that need to be standardized

for EEPROMsto achieve operational compatibility. Asummary of the required and optional features
is listed below. The full standard follows the pinout drawings af the end of Sec. 3.5.3.2

3.5.3.1.1 - REQUIRED STANDARD FEATURES

The following featuresare the minimum set necessary to achieve functional compatibility for
256Kb and larger EEPROMsand must be implemented to be in compliance with this standard:
~Operate with a primary powersupply of 5.0 V and lower nominal
—Operate in conformance with the defines standard command set
~Operate in conformancewith 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 for the part to conform tothis 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 oh,
~Hardware Mass Erase(All 1’s) oo
~Software Mass Erase (All 1's) wee

3.5.3.2 — OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM
This Standard provides an optional command set for DUAL-SUPPLY EEPROMdevices. 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
shownin 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
EEPROMswith capacities greater than 256 Kb.

3.5.3.4 ~ EEPROM TOGGLE BIT FEATURE

This standard is applicable to devices with a capacity greater than 256 Kb, with both
single and dual power supplies. The Toggle Bit feature is used to determineif a
Write Cycle (either Erase, Program,or both) is in progress in the EEPROMorif the
part is available for reading or anotherwrite cycle.

cre.
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EEPROM EXTENDED FEATURE STANDARD (256Kbandgreater)

The mandatory features, which are the minimum set necessary to achieve functional compability.
for 256Kb and larger EEPROMs, must be implemented to be in compliance with this standard.-
Any, all, or none of the optional features may be implemented at the manufacturers discretion.
However, if an optional feature defined in this standard is implemented, it must operate as
specitied in this standard to be in compllance 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 optlonalfeaturesin this standard.

BYTEWIDE EEPROM REQUIRED STANDARD FEATURES(256Kbandlarger)

_VDD SUPPLY IS 5 V OR LESS NOMINAL

_ STANDARD LOGIC TRUTH TABLE (FIG. Ai—1)
_ STANDARD COMMAND SET(Fig. Ai-2)

. STANDARD READ CYCLETIMING (FIG. A1-3)
_ STANDARD BYTE WRITE CYCLE FEATURES

—TIMING (FIG. At—4)
—DATA AND ADDRESS LATCHES
~SELF-TIMED WRITE CYCLES
~ALL INPUT LEVELS IN RANGE BETWEEN0 V AND 5 V.

6. DATA POLLING (FIG. Ai—5)
MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING

OPTIONAL FEATURES

ofGRB=

1. PAGE WRITE MODE(FIG. A1~6)
—STANDARD PAGE WRITE CYCLE TIMING
-16 BYTE MINIMUM PAGESIZE. (AO —- A3) ©

2. SOFTWARE DATA PROTECT OPTION (FIGS. A1—7 & Ai-8)
3. HARDWARE MASS ERASE(ALL1S) (FIG. Ai—9)
4. SOFTWARE MASS ERASE(ALL 1’S) (FIG. A1-10)

 
   

 EEPROM TRUTH TABLE

epee]
[a

~NOTE: G functions aas both an1 outputcontrol and a. write Inhibit control.in this EEPROM Standard.
FIGURE Ai—1
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SINGLE—-SUPPLY EEPROM COMMANDSET

Sus CommandTable

CommandSequence ~ Is "First Bus "Second Bus
Read/Resel i Write Cycle Write Cycle

OHjoo[ro
H455H 5555H

|8H B555H
55H 5555H

55H | 555SH

‘||‘5555 
Note: A0iis always LSB regardless of data width.

FIGURE A1-2

e

  
 

Release 7

XILINX EXHIBIT 1013

Page 50



XILINX EXHIBIT 1013 
Page 51

JEDEC Standard No, 21—C

Page 3.5.3-5

SINGLE SUPPLY EEPROM READ CYCLE TIMING

a KLUM
~ tELQV cca a——— TAVOV p a

G Pf
W M-{GHOZ

@— tFHO 
 

DESCRIPTION To

ADDRESS VALID10 ADDRESS CHANGE (READ CYCLE TIME}
E LOW TO OUTPUT VALID (CHIP ENABLE ACCESS TIME) |
ADDRESS VALID TO OUTPUT VALID(ADDRESS ACCESS TIME) 1GLOV a

tELOX ELOW TO ACTIVE OUTPUT
IGLOX G LOW TO ACTIVE OUTPUT

tGHQZ G HIGH TO HiGH-Z OUTPUT
ADDRESS INVALID TO DATA OUTINVALID _

FIGURE Ai-3
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SINGLE SUPPLY EEPROM READ CYCLETIMING

TAVAX, tTAVAV

AK|OOOOOY
CLLLLA|

WorE tGLWL

P<XDOOFK_oreninninOK

ENSNY

NY 

 

a tOVWH WHDX

a XxX Oe
  

 
 
 

 
 

  

 

 
 SYMBOL(NOTE 1} DESCRIPTION

(WLWL, (ELEL WORE LOW TO WOR ELOWCYCLE TIME (WRITE CYCLE TIME) |
AVL,tAVEL ADDRESS VALIO TO W OR E LOWTIME (ADDRESS SETUPTIME} |

WOR E LOW TO ADDRESS INVALID (ADDRESS HOLDTIME)
iGHWL, tGHEL GHIGH TO WORE LOW TIME

IWHGL,(EHGL G HIGH HOLD TIMEFROMW OR E HIGH

(WOWH,{ELEH WORE LOW TO WOREHIGH (WRITE PULSE DURATION) —
IGLWL, IGLEL G LOW TO WOR E LOW (G LOW WRITE INHIBIT SETUP TIME}

  
 
 

 

 
  

 

  
  

  (WHDX,(EHOX WORE HIGH TO DATA INPUT INVALID (DATA HOLDTIME}

FIGURE A1-4
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SINGLE SUPPLY EEPROM DATA BAR POLLING
AND AUTOMATIC WRITE OPERATION STATUS

[oarfroasie[Oo[0
Ta|rossie|oo[7
ic
[oarrosaie|ifofo| A
[roosere[[oo
rofrosstefrfa

 
 
 

 
 
 

TAUTO PROGRAMMING
PROGRAMMING IN AUTO-ERASE
ERASING INAUTO-ERASE
AUTO PROGRAMMING
PROGRAMMING IN AUTO-ERASE —
ERASING INAUTO-ERASE

FIGURE A1-5

 
 
 

  

 
 

 

 IN

PROGRESS

 

 
 

EXCEEDED 

   

Definition of Automatic Algorithm

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

Write the automated program set—up command (10h) 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 numberof
pulses required for complete programming.

A data pollingstatus bit (output pin DQ7) and a toggle bit status (output pin DQ6) provide
feedback to the system asto the status of the programming operation. Either DQ7 or DQG
can be used.

Data Polling— DQ7

While the automated algorithmsare in operation, an attempt to read the device (address =
don’t care) will produce the complimentof the intended valid program or erase data on
DQ7. Upon completion of the automatedalgorithm, an attempt to read the device will pro-
duce the valid data expected from DQ7.

The data polling feature is valid after the rising edge of the second W pulse of the two
write pulse sequence.

Toggle Bit~ DQ6

While the automated algorithms are in progress, successive attempts to read data (ad-
dress = don't care) from the devicewill result in DQ6 toggling betweenthelogic levels "1 "
and ”O”. Once the automated operation is complete, DQ6 will stop toggling and valid data
will be read.

The toggle bit is valid after the rising edgeof the first W pulse of the two write pulse se-
quence,unlike data polling whichis valid after the rising edgeof the second W pulse. This
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i,
feature allows the user to determine if the device is partially through the two write pulse
sequence.

Exceeded Timing Limits - DQ5

DQS5will indicate if the program or erase pulse counts have exceededthe specified limits.
Underthis condition, DQ5 will provide a logic "1 ” output.

Hardware Sequence Flash — DQ4

if the device has exceededthe specified erase or program time and DQ$is at logic level "1”,
then DQ4will indicate which step in the algorithm the device exceededlimits. A logic level
"O” in DQ4 indicates that the programminglimits were exceeded. A logic level” 1”indicates
erase limits were exceeded.

Sector Erase Timer— DQ3

After the compietion of the initial sector erase command sequence,the sector erase time~
out of 100us will begin. If another sector erase commandis written within the 100us time—
out window, the timer is reset.

If Data Polling or the Toggle bit (DQ6) indicatesthat the device has been written with a valid
erase command, DQ3 may be used to determineif the sector erase timer windowisstill
open.If DQ3is at logic level "1" the internally controlled erase cycle has begun. Any further
attempts to write subsequent commandsto the device will be ignored untilthe erase opera-
tion is completed whichis indicated by Data Polling or the Togglebit. If DQ3is at logic level
"OQ", the device will accept additional sector erase
commands.

DQO0-DQ2 are reservedfor future use.
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SINGLE SUPPLY EEPROM PAGE MODE WRITE CYCLE TIMING

 
 

  
 

 
IWLAX, TELAX

{WHGLEHGL

 
 
 
 
  

 
 

 
 
 
 
 
 
 
 

WOR E LOW TO ADDRESSINVALID (ADDRESS HOLDTIME)
GHIGHTOWORELOWTIME )
@ HIGH HOLD TIME FROM W ORE HIGH

OR E LOW TO W OR E HIGH (WRITE PULSEDURATION)
DATA INPUT VALID TO WORE HIGH(DATA SET-UP TIME)
WORE HIGH TO DATA INPUTINVALID (DATA HOLD TIME)
WORE LOW 10WORE LOW (BYTE LOAD CYCLETIME)

FIGURE A1-6
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SINGLE SUPPLY EEPROM OPTIONAL SOFTWARE DATA i
PROTECTION

~SOFTWARE DATA PROTECTION IS A DIFFERENT METHOD OF PREVENTING INADVERTANT

WRITE OPERATIONSIN 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 MUSTBE ISSUED TO ENABLE A SINGLE
PAGE OR BYTE WRITE.

—DATA INPUT FORMAT: 07/D6/D5/D4/D3/D2/D1/D0

~ADDRESS FORMAT: A14/A13/A12/A11/A1 O/AS/AB/A7/AG/ASIA4/AS/A2/A 1/A0

—ALL WRITES MUST CONFORM TO THE PAGE MODE TIMING REQUIREMENTS FOR THE PART.

   
 DQ7-DQ0

EE
    

—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 SOFTWAREAC- >
CESS, NO DATA IS ACTUALLY WRITTEN TO THE EEPROM.  -THE FIRST TIME THIS SEQUENCEIS 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:

 ACCESSWire[S55520R

FIGURE A1-7

 
 

  
 

 
 

  

STEP

1

2|
:

|
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SINGLE SUPPLY EEPROM SOFTWARE DATA PROTECTION TIMING

 
|

{WLWL(BE)

Pe-tWLWH Pe tWHWEP

  
NOTE5: Software Data Protection Timings are referenced to W or E Inputs, whicheveris last going LOW, and the W
or E Inputs, whicheveris first going HIGH.

[SYMBOL(NOTE5)|5) |
> TEWLWLBL), tELEL(BL) [V

{WLWH, tELEH WORE LOW TO WORE HIGH (WRITE PULSE DURATION)
WHWL,tEHELtEHEL [WOREHIGHTOWORELOWTIME(WRITEHIGHRECOVERY)EHIGH TO WORE LOW TIME(WRITE HIGH RECOVERY)
tAVWLIAVEL ADDRESS VALID TO W OR E LOW TIME (ADDRESS SET-UP TIME)
WLAX,ELAXELAX |WORELOWTOADDRESSINVALIDTIME(ADDRESSHOLDTIME)ORE LOWTOADDRESSINVALID TIME (ADDRESS HOLD TIME) -
(DVWH, tDVEH DATA INPUT VALID TO WORE HIGH (DATA SET-UP TIME)

WHDX.tEHDXtEHDX”| WORE HIGHTODATAINPUTINVALID(DATAHOLDTIME)TO DATA INPUTINVALID(DATAHOLDTIME). -

   
 
 
     

   
 
 
 
  

 
 

 
FIGURE A1-8
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SINGLE SUPPLY EEPROM OPTIONAL HARDWARE MASSERASE(ALL
1’°S) FEATURE

~ IF AHARDWARE MASS ERASE MODEIS 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 MANUEAC-
TURER).

— DQOQ— DQ7 = ALL HIGH LOGIC LEVEL (FFH)

~ AQ—A14 = DON'T CARE (EITHER HIGH OR LOW LOGIC LEVELS)

FIGURE A1-9

SINGLE SUPPLY BIT EEPROM OPTIONAL SOFTWARE MASS ERASE

(ALL 1’S) FEATURE

IF A SOFTWARE MASS ERASE FEATUREIS IMPLEMENTEDIN THE SINGLE SUPPLY

EEPROM, IT MUST OPERATE BY APPLYING THE FOLLOWING SIX DATA/ADDRESS
SEQUENCE TO THE PART.  

 

   
  

:

3 [ACCESSWRITE[—_S855h[a0

" 55H

10H

~ STEP MODE

   "ACCESS’ WRITE 2AAAH|55H|
ee

-ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLE TIMING SPECI-

FIED FOR THE PART,

 "ACCESS" WRITE _
 

  

~NO DATA IS ACTUALLY WRITTEN TO THE EEPROM DURING THE “ACCESS” WRITES. ONCE THE 6

STEP SEQUENCE IS COMPLETED, THE PART AUTOMATICALLY COMPLETES A MASS ERASE
CYCLE INTERNALLY.

FIGURE A1—10

 
Helease 7

XILINX EXHIBIT 1013

Page 58



XILINX EXHIBIT 1013 
Page 59

3.5.3.2 - DUAL POWER SUPPLY EEPROM COMAND SET

JEDEC Standard No. 21-C

Page 3.5.3-13

The following commandset is applicable to dual power supply EEPROMsof any capacity.

COMAND

CODES"
ist 2nd [OPERATION DESCRIPTION —

| CYCLE|CYCLE

[8|ReseRED
Automated Write

Algorithmic Block Erase

| Read ID

Algorithmic Erase Verity ]ww)>©

Algorithmic WriteVerify

an
|3|3

=
He
|70|
|80 |
|90
|Ao|

|bo|
|eo|

[FoTl

NOTE:All operandsarare in HEX.

 
fe

This Standard provides an optional commandsetfor use with the dual supply
voltage EEPROM devices. This command set comprehendsalgorithmic com-
mands and addsa set of automatic codes. A device may respondto either or
both operating modes.

The Standard is applicable to devices with all data interface widths..
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3.5.3.3 — SINGLE POWER SUPPLY EEPROM COMMAND CODES

The following tables define the three cycle and 6 cycle comand codes for SINGLE
SUPPLY EEPROMswith capacities greater than 256 Kb.

Three cycle Command Codes

  
Command ist Cycle 2nd Cycle 3rd Cycle

sorsSaas“sepaee

Note: All operands are in HEX.

Six Cycle Command Codes

  ist Cycle and Cycle Srd Cycle 4th Cycle 5th Cycle &th Cycle    
   

 
 

 

 

 
 

SDP WilleDisable['5565[AK[ZARA['s5|s56s|'80"['S856 AA es
Chip Clear (Erase)|6565|AA|2AAA|85|5585|80| 8655|AA [2Aaa|55|5555|10 |
 
 

_ Note: All operands are in HEX
  

All timings are per the EEPROM Software Data Protect Timing shownin Fig. A1-7

The address space required is encompassed by AO-A14; other addresslines, e.g., A15, A16, can
be at any level between VSS minimum and VCC maximum. The data space required is
encompassed by DQ0Q-DQ7; other I/O lines, DQ8, DQ9, can be at any level between VSS
minimum and VCC maximum.
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3.5.3.4 ~EEPROM TOGGLEBIT FEATURE

This standard is applicable to devices with a capacity greater than 256 Kb, with both
single and dual power supplies.

~The Toggle Bit feature is used to determine if a Write Cycle (either Erase, Program, or
both) is in progress in the EEPROMorif the part is available for reading or another write
cycle.

~—Wheneverthe part is read during a nonvolatile write cycle, the data on DQ6will toggle,
Le., alternate between high and low, on alternate read cycles. Any address can be used
when reading to get the Toggle Bit output. Typically, the first toggle out is high (logic ”1”).

~Whenthe nonvolatile write cycle automatically times out, normalvalid data is read at the
outputs for any provided address.
—A software routine usesthis 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), mustalso be specified for the toggle bit cycle.
tWHGL (tEHWL)is the minimum time the system mustwait from thelastrising edge of WwW
(WE) or E until the Toggle Bit read cycleis initiated by the falling edge of G (OE).
—The actual completion of the nonvolatile write cycle is asynchronous with the system;
therefore, a Toggle Bit read may be simultaneous with the completion of the write cycle.
If this occurs, the system will possibly get an erroneousresult, i.e., valid data may appear
to conflict with DQ6. In order to prevent spuriousrejections,if an erroneous result occurs,
the software routine should include a loop to read the accessed location an additional two
(2) times. If both reads are valid, then the device has completed the write cycle, otherwise
the rejectis valid.
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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—32kK,& 128K WORDS OF8 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 POWERPINS
PIN ASSIGNMENT—Fig. 3.7.5-10

3.7.5.11 - 2K TO 32K BY 9 DPSRAM FAMILYIN 68 SCC
CAPACITY—2K, 8K, 32K WORDSOF9 BITS,
LOGIC FEATURES—Twoidentical access poris
PACKAGE—68 PAD (PIN) SCC, 0.950° X 0.950”
PIN ASSIGNMENT—Fig. 3.7.5+11
This part contains twoidentical ports for accessto 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 WORDSOF9 BITS,
LOGIC FEATURES—internal CACHE data compare logic
PACKAGE—44 TERMINAL SCC, 0.500* X 0.500"
PIN ASSIGNMENT—Fig. 3.7.6-12
This part contains specialized logic functions whichallowit to be used to implement the CACHE
memory function conveniently.

3.7.5.13 —- 128K BY 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 & 9 SSRAM IN SOJ
CAPACITY—128K WORDSOF 8 BITS
PACKAGE—22 PIN SOJ, 0.400°
PIN ASSIGNMENTS—Fig. 3.7.5-14

3.7.5.15 — 1K AND 2K BY 8 DPSRAM FAMILYIN 48 DIP
CAPACITY—1K, 2K WORDS OF8 BITS,
LOGIC FEATURES—Twoidentical 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 poris includefull 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 OF8 BITS,
PACKAGE—32 PIN LEADLESS CERAMIC SO, 0.400°
PIN ASSIGNMENT—Fig. 3.7.5-16
This family of parts is based on the evolutionary SRAMpinout family described in Sec. 3.7.5.7

3.7.5.17 — 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAMIN 33 DIP, TSOP2, AND SOJ
CAPACITY—128K & 512K WORDS OF 8 OR 9 BITS,
LOGIC FEATURES—Both Synchronous and Asynchronousversions of the 128K part
PACKAGE-—-36 PIN DIP, TSOP2, or SOJ, 0.400or 0.600”,

— See Fig. 3.7.5-17 for specific package approvals and dimensions.
PIN ASSIGNMENT—Fig. 3.7.5-17
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Page 3.7.5-4

3.7.5.18 — 128K TO 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 TO 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 of the BOUNDRY SCAN ORDERto be usedin 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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3.7.5 Byte Wide TTL SRAM
All of the following standards are for devices which operate with TTL interface levels
and powervoltages.
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3.7.5.1 - 64 BY 9 TTL 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.

eM

3.7.5.2 —1K & 2K BY 8 TTL SRAM IN DIP

CAPACITY—1K, 2K WORDSOF8 BITS
PACKAGE-—24 PIN DIP, 0.6" WIDE

PIN ASSIGNMENT-—Fig. 3.7.5-2

3.7.5.3 —- 2K & 4K BY 8 TTL 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 paris are CC equivalents of 24 Pin DIP devices.

3.7.5.4 — 2K TO 32K BY 8 TTL SRAM FANILY IN DIP & SOU,

CAPACITY—2K, 4K, 8K, 16K, & 32K WORDS OF & BITS,
PACKAGE—28PIN DIP, 0.6" WIDE

—26 PIN DIP, 0.3" WIDE OPTIONAL FOR 8K & 32K DEVICES

PIN ASSIGNMENT-—-Fig. 3.7.54

3.7.5.5 — SK TO 32K BY 8 TTL SRAM FAMILY IN RCC

CAPACITY—.5K, 1K, 2K, 4K, 8K, 16K, 32 WORDS OF 8 BITS
PACKAGE—32 PAD (PIN} RCC, 0,450" BY 0,550"
PIN ASSIGNMENT——Fig. 3.7.5-5

 

3.7.5.6 ~ 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 SO, 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 FAMILYIN 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 TTL SRAM FAMILYIN DIP,

CAPACITY—32K, 64K, 128K, 255K WORDS OF 9 BITS,
PACKAGE—32 PIN DIP, 0.6" WIDE

—OPTIONAL 32 PIN DIP & SOU, 0.3" WIDE FOR 32K DEVICE
PIN ASSIGNMENT—_Fig.3.7.5+8

3.7.5.9 — 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL. SHAM IN DIP, SOJ, AND TSOP-2
CAPACITY—22kK, 128K, 512K, 2M WORDS OF 8 BIT AND 512K, 2M WORDS OF 9 BITS
LOGIC FEATURES—COMMONDATA INPUT & OUTPUT PINS

—QUTPUT ENABLE FOR ALL DENSITIES

PACKAGE—322, 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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FIGURE 3.7.5-20

128K TO 2M BY 8/9 SSRAM IN BGA BOUNDRYSCAN ORDER
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TSOP1

8mm X 11.8 mm
PIN PITCH = 0.55 mm

TOP VIEW

FIGURE 3.7.5-21

32K BY 8 SRAM IN TSOP-1
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Address Assignment and PackageDimensionTable _
| [AddressAssignment|Nominal Exterior Package Dimension |

ao eetam
QM (128KX18) |~SSSs«d 1GX22 mm
4M (256K X18) | ~ —_ 14mmX 22 mm
8M(512K X18) 3D
16M (IMX 18) __

  
  

 

 
 

  
. Single Clock, Register Flow Through 

FIGURE 3.7.7—10

64K TO 1M BY 16 & 18 SSRAM IN BGA
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~ SSRAM Boundry Scan Order
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64K TO 1M BY 16 & 18 SSRAM IN BGA BOUNDRY SCAN ORDER
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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.3.7.81
These parts combine the features of Synchronous SRAM with BURSTaddressing 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

—COMMONDATA [/O

PACKAGE—100 PIN TQFP, 20 mm X 14mm 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 WORDSOF 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 ORDERto be usedin testing the parts.

BOUNDRY SCAN ORDER TABLE—Fig. 3.7.8-5

3.7.8.5 — 16K TO 64K BY 64 & 72 BURST SSRAM IN QFP

CAPACITY—32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS,
PACKAGE-—-120 PIN TQFP, 20 mm X 14 mm WITH 0.5 mm PP

PIN ASSIGNMENT—Fig. 3.7.8-6
These parts combine the features of Synchronous SRAM with BURST addressing capability.

3.7.8.6 - 16K TO 256K BY 64 & 72 BURST SSRAM IN BGA

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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FIGURE3.7.8-5

32K TO 512K BY 32 & 36 SSRAM IN BGA BOUNDRY SCAN ORDER
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FIGURE3.7.8-7

16K TO 256K BY 64 & 72 BURST SRAM IN BGA
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2X 16M X 1 DRAM

28/24

PIN

0.4”

PP=0.050” 
# The JEDECapprovedterm forthispackage is PDSO-G

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION

DEVICE CONFIGURATION =—-2.X 16M X 1 2X 16M X 1

REFRESH COUNT 2048 Refresh 4096 Refresh
ROW ADDRESS AD AN AO —> Att
REFRESH ADDRESS AQ —> A10 AO ~> Att
COLUMN ADDRESS AO~> Att AO Ail

FIGURE3.9.1—11

2X 16M BY 1 DRAM IN TSOP2
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Page 3.9.1-16

8M X 8 DRAM

16M X 4 DRAM

64M X 1 DRAM

* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh.

ROW & COLUMN, ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X 1 16M X 4 16M X 4 8M X8 8M X8
ROW COUNT 4K Rows 8K Rows 4K Rows &K Rows

ROW ADDRESSES AQ = A12 AO = Alt AQ = Ai2 AO => ATT AO => Al2
COLUMN ADDRESSES AO = Al2 AQ = Att AQ => AIO AO = A10 AO= Ag

FIGURE 3.9.1~12

64M BY 1 DRAM IN SOJ & TSOP2
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3.9.2.1 - 16K & 64K BY 4 DRAM IN DIP

CAPACITY—16K, 64K WORDS OF 4 BITS
LOGIC FEATURES—NMultiplexed Address, Common DATAI/O
PACKAGE—18 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT—Fig. 3.9.2—1

3.9.2.2 — 16K BY 4 DRAM IN DIP

CAPACITY-—16K WORDSOF 4 BITS
LOGIC FEATURES—Multiplexed Address, Separate DATA I/O
PACKAGE-—20 PIN DIP, 0.3° WIDE
PIN ASSIGNMENT—Fig. 3.9.2-1
NOTE:At the time that this document was published, this standard wasin the processof being
rescinded by the Committee.

3.9.2.3 — 64K BY 4 DRAM IN RCC

CAPACITY-——64K WORDSOF4 BITS
LOGIC FEATURES-——Multipiexed Address with CommonDATA I/O
PACKAGE—22 PAD (PIN) RCC, 0.290" X 0.490"
PIN ASSIGNMENT—Fig. 3.9.2-2

3.9,2.4 ~ 256K & 1M BY 4 DRAM FAMILYIN DIP

CAPACITY—256K, 1M WORDS OF 4 BITS
LOGIC FEATURES—Muiltiplexed Address
PACKAGE—20 PIN DIP, Width: 0.3" for 256K & 1M,
PIN ASSIGNMENT—Fig. 3.9.2-3

3.9.2.5 ~ 256K TO 4M BY 4 DRAM FAMILYIN SOJ & TSOP2

CAPACITY—256K, 1M, 4M WORDSOF 4 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE—26/20 PIN SOJ: 0.3"by 0.675”for 256K

—26/20 PIN SOJ or TSOP2:;0.3” or 0.35” by 0.675” for 1M
—-26/24 PIN SOJ OR TSOP-—2: 0.3” for 4M
—-28/24 PIN SOJ: 0.4“ by 0.725 for 4M

PIN ASSIGNMENT—Fig. 3.9.2-4

3.9.2.6 ~ 64K TO 4M BY 4 DRAM IN ZIP

CAPACITY—64K, 258K, 1M, 4M WORDSOF 4 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE—20 PIN ZIP, 0.400" WIDE FOR 64K, 256K, & 1M PARTS

——24 PIN ZIP, 0.475" WIDE FOR 4M PART
PIN ASSIGNMENT—Fig. 3.9.2-5

3.9.2.7 - 256K & 1M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2

CAPACITY—256K, 1M WORDS OF4 BITS
LOGIC FEATURES—Multiplexed Address with 4 CE clocks controlling the 4 data bits
PACKAGE—26/24 PIN SOJ, Width: 0.3"

—26/24 PIN TSOP2, WIDTH: 0.3", PIN PITCH: 0.050”
PIN ASSIGNMENT—Fig. 3.9.2-6

3.9.2.8 — 256K BY 4 DRAM IN TSOP1

CAPACITY—256K WORDSOF4 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE—24/20 PIN TSOP, 14.4 mm x 6.0 mm, 0.5 mm LEAD PITCH
PIN ASSIGNMENT—Fig. 3.9.2—7
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Page 3.9.2-4

3.9.2.9 — 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ

CAPACITY—16M WORDSOF1 BIT or 4M WORDS OF4 BITS
LOGIC FEATURES—-Configurable as a X1 or a X4 part

—The data access mode can be chosen by logic control
PACKAGE-—~28 PIN SOJ

PIN ASSIGNMENT—Fig. 3.9.2~8

3.9.2.10 ~ 256K TO 4M BY 4 NON-MUX DRAM FAMILY iN SOJ

CAPACITY-—-256K, 1M, 4M WORDS OF 4 BITS
LOGIC FEATURES—Non-—Muitiplexed 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 WORDSOF 4 BITS

LOGIC FEATURES—Multipiexed Address
—There are two versionsofthis part, one with 1 CE and one with 4 CE con-

trolling each of the data bits
PACKAGE-—-28/24 PIN TSOP2, 0.4" WIDE FOR THE 1 CE PART

— 28 PIN TSOP2, 0.4“ WIDE FOR THE 4 CE PART
PIN ASSIGNMENT—Fig. 3.9.2-10

3.9.2.12 ~ 16M BY 4 DRAM IN SOJ & TSOP2

CAPACITY—16M WORDSOF4 BITS
LOGIC FEATURES—Muitiplexed Address

This part is available in two packagesizesas defined below. Thepin rotations of the two are essen-

8A,

tially the same with the exception of two NC pins.
PACKAGE—34 PIN SOJ, WIDTH: 0.5" BO,

—-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, & 4M BY 2 DRAM IN SQJ & TSOP2
CAPACITY—1M, 2M, & 4M WORDS OF 2 BITS
LOGIC FEATURES—Multiplexed Address and a separate CE control for each data bit.
PACKAGE—26/20, 26/24, & 28/24 PIN SOJ or TSOP2, WIDTH: 0.3", PIN PITCH: 0.050”
PIN ASSIGNMENT—Fig, 3.9.2-12

3.9.2.14 — 16M BY 4 DRAM WITH 4 CE IN SOJ OR TSOP2

CAPACITY—-16M WORDSOF4 BITS

LOGIC FEATURES—Multiplexed 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
PIN ASSIGNMENT-—Fig. 3.9.2-14

3.9.2.15 ~ 64M X 4 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 64M WORDSOF 4 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.9.2-15
NOTE: This standard defines a pin rotation only. Fhe package details, dimension and
pin count, are not defined at this time.  

Release 7

XILINX EXHIBIT 1013

Page 80



XILINX EXHIBIT 1013 
Page 81

be§ aA4

JEDEC Standard No. 21-C
Page 3.9.2-15

 8M X9 DRAM 
 
 

  

 
 
 
 
 
 

 
 
 

8M X 8 DRAM

16M X 4 DRAM

64M X 1 DRAM

34 PIN

SOU
- OF

TSOP2
 

0,500”

PP= 0.05"

   TOP VIEW 18f |

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS

 
DEVICE CONFIGURATION 64M X14 16M X 4 BM X 8(9} 8M X 8(9}
REFRESH COUNT 4K Refresh &K Refresh

ROWREFRESH ADDRESSES AQ Through Al12=AO Through A12=AO Through Ali AO Through Ai2
COLUMN ADDRESSES AQ Through At2=AO Through A1O)=AO Through A10.— AG Through AS  

J This standard recognizesthat someearly deliveries of these parts may have to be in a 0.6” wide package

FIGURE 3.9.2-11 |

16M BY 4 DRAM IN SOJ & TSOP2
Release da
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4M X 2 DRAN,28/24 SOJ

2M X 2 DRAM,26/24 SOJ or TSOP2

1M X 2 DRAM,26/20 SOJ

 
Y

. £4 26/24, 28/24 PIN LJ te

ed 
ROW, & COLUMN, ADDRESS CONFIGURATION

iMX2 2M X2DEVICE CONFIGURATION 4MX2 4M X 2
ROW COUNT 1K Rows 1K Rows 2K Rows 4K Rows
ROW ADDRESSES AG — AS AG—> AiG AQ —-> A10 AQ All
COLUMN ADDRESS AO —3 A@ AO AG AO > A10 AQ -> AS 

FIGURE 3.9.2-12

1M TO 4M BY 2 DRAM WITH 2 CAS IN SOJ & TSOP2
Release 4r7
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8M X & DRAM

16M X 4 DRAM

64M X 1 DRAM

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 X 1 16M X4 16M X 4 8M X 8
ROW COUNT 4K Rows 8K Rows 4 Rows

ROW ADDRESSES AQ = Al2 AO => AT1 AO = Al2 AQ = Ail
COLUMN ADDRESSES AQ => At2 AO => Ait AO = A10 AQ => A10

Reiease 5r7

FIGURE 3.9.2—-13

16M BY 4 DRAM IN SOJ & TSOP2

Page 3.9.2—17

 
 

 

8M X 8
8K Rows

AQ = Ai2
AQ=> AG
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oe16M X 4 DRAM WITH 4 CAS IN 34 P PACKAGE

16M X 4 DRAM WITH 4 GAS IN 32 P PACKAG

 

  
 
 
 
 

 

  

vpbb|1/vop|1 321} vss|34/1 vss

Dao|2] Daa|2 311 pas|33] pas

pai} 3] paii3 34 Pin 30/ po2 1/32! paz
eo ne Sou ee me ae an

ne 14] ne|4 or 29; Nc|31! Ne

ne {5/ Nc 15 TSOP2 28! ne 130] ne
om em ma 12.7 mm pe

No1&|Caso] 6 PP=1.27 mm 27| CASS | 29) NC
CASO|7|GAS1| 7 26|CAS2|28|CAS3

WE 18] WE/s 25| OE 1271 GE
oer ne 32 Pin sopraee
RAS|9|RAS|9 SOU 24|A12, NC] 26|CAS2 
 or

FSOP2

10.16 mm

PP=1.27 mm

 
 23) At|25} A12,NC Soa<a anee] —<— — =

221 A10|24| Attman am —— ere corn —o

21] AQ 123] ATO7 un oes sa re crore Hsieh akin se

20; ABS [22] Ag

19} AT|21; A&— err om —— —

18] Ag|20! A?

17] VSS|19] A6

 
 

  
VDD|17 18] vss

ADDRESS CONFIGURATIONS *NOTE: The JESD30
approved term for the

ROW COUNT 4K Rows 8K Rows TSOP? packageis
ROW ADDRESSES AO => Att AO => 12 Peosthe SOJ
COLUMN ADDRESSES AO=> Att AQ => 10 Is

FIGURE 3.9.2—14

16M BY 4 DRAM WITH 4 CAS IN SOJ & TSOP2  
Release 6r7
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 8M X9 DRAM

 8M X 8 DRAM

16M X4 DRAM

 
 64M X 1 DRAM 

  
TOP VIEW jaf]

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X1 16M X4 8M X 8(9) 8M X a(9)
REFRESH COUNT 4K Refresh 8K Refresh

ROW/REFRESH ADDRESSES AO Through Ai2=AO Through At2=AO Through Ait AO Through A12
COLUMN ADDRESSES AO Through Al2=AO Through ATO=AO Through A1Q.ssAO Through Ag

This standard recognizes that someearly deliveries of these parts may have to be in a 0.6" wide package

FIGURE 3.9.3-7

8M BY 8 & 9 DRAM IN SOJ & TSOP2
Release 4a
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8M X 8 DRAM

16M X 4 DRAM 
64M X 1 DRAM

32 PIN

Sou

OR

TSOP2

 
 0.400”

PP = 0.050”
22  

 
TOP VIEW 

* Pin 24 is NC for the 16MX4& BK X 8 parts with a 4K Refresh.
ROW & COLUMN, ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X 1 16M X4 16M X 4 8M X8 BM xX8ROW COUNT 4K Rows 8K Rows 4K Rows aK Rows
ROW ADDRESSES AQ => A12 AO = ATS AQ = Ai2 AQ = Ait AQ =» Ai2COLUMN ADRESSEL AO = Ai2 AQ => Ait AQ =» A10 AQ =» Ai0 AQ => AQ

FIGURE 3.9.3~8

8M BY 8 DRAM IN SOJ & TSOP2
 

Release 517
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3.9.4.1 ~ 64K BY 16 DRAM WITH 2 WIN SOJ & TSOP2

CAPACITY—64K WORDSOF 16 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS

PACKAGE—40 PIN SOJ, 0.400" WIDE
—-44/40 PIN TSOP2, 0.400" WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.9.4-1 (SQu)
—Fig. 3.9.4-6 (TSOP2)

3.9.4.2 — 256K & 1M BY 16 & 18 WITH 2 CE OR 2 W DRAMIN SOJ & TSOP2

CAPACITY-—256K, 1M WORDSOF16 & 18 BITS,
The standard for the 2 W versions of the 1M part has been rescinded and removedfrom Figs. 3.9.44 & 3,8.4-5 in Release5.

LOGIC FEATURES—MULTIPLEXED ADDRESS

—There are two versions of these parts, one with 2 W and the otherwith 2 CE.
—The two clocks control the LOWER BYTE and UPPER BYTEdatabits.

——The 1M part allows the option of the manufacturerto utilize either 1K or 4K
refresh cycles

PACKAGE—256Kin 40 PIN SOJ, 0.400" WIDE
256K in 44/40 PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH

~—1M IN 42 PIN SOJ,0.400° WIDE
—1M in 50/44 PIN TSOP2,0.400“ WIDE, 0.8 mm PIN PITCH

PIN ASSIGNMENT-—Fig. 3.9.4~2 (256K SOU)
—Fig. 3.9.4-3 (256K TSOP2)
—Fig. 3.9.4-4 (1M SOU)
—Fig. 3.9.4~5 (1M TSOP2)

3.9.4.3 — 256K BY 16 DRAM WITH EXTENDED FUNCTIONSIN DIP AND SOJ
CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—This part contains multiple logic functions that are similar to those used
in MPDRAMSandthat are keyed for VIDEO memory applications. All
devices meeting this standard must contain all functions which must be
implemented as defined in the TRUTH TABLE.

PACKAGE—40 PIN DIP, 0.400" WIDE, 0.100" PIN PITCH

~—-40 PIN SOJ, 0.400° WIDE, 0.050” PIN PITCH
PIN ASSIGNMENT-—Fig. 3.9.4-7A
FUNCTION TRUTH TABLE—Fig. 3.9.4~7B

3.9.4.4 ~ 2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP2

CAPACITY—2M & 4M WORDSOF 16 or 4M WORDS OF18 BITS

LOGIC FEATURES—MULTIPLEXED ADDRESS

—Theseparts utilizes 4K or 8K refresh cycles
PACKAGE-—50 PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH, X16 parts only
PACKAGE—54 PIN TSOP2, 0.500" WIDE, 0.8 mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.9.4-8

3.9.4.5 ~ 128K & 256K BY 16 BURST DRAM WITH 2 CAS IN SOJ, TSOP2, OR ZIP

Release 7

CAPACITY-—128K OR 256K WORDS OF 16 BITS

LOGIC FEATURES—MULTIPLEXED ADDRESS

—These parts have BURST data out capability
PACKAGE—40 PIN SOU, 10.16 mm WIDE, 1.27 mm PIN PIFCH
PACKAGE-——44/40 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PIN PITCH

PACKAGE---40 PIN ZIP, 1.27 mm PIN PITCH (256K only)
PIN ASSIGNMENT—SCJ, Fig. 3.9.4-9
PIN ASSIGNMENT—TSOP2,Fig. 3.9.4-10
PIN ASSIGNMENT—ZIP, Fig. 3.9.4-11, (256K ONLY)
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Page 3.9.4-4
3.9.4.6 ~ 16M X 16 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 16M WORDSOF 16 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA V/O
PACKAGE—TSOP2, PIN COUNT ANDDIMENSIONSNOT DEFINED
PIN ASSIGNMENT—Fig. 3.9.4-12
NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

3.9.4.7 - 128K AND 256K BY 32 DRAM WITH 4 CE IN SSOP
CAPACITY—128K OR 256K WORDSOF32 BITS
LOGIC FEATURES—Multiplexed Address

—~The part, has 4 CE, one controlling each group of 8 databits.
PACKAGE— 64 PIN SSOP, 0.525” WIDE, PP = 0.8 mm
PIN ASSIGNMENT—Fig. 3.9.4-13

3.9.4.8 —- 512K & 2M BY 32 & 36 DRAM WITH 4 CE IN SOJ & TSOP2
CAPACITY—512K, 2M WORDS OF 32 & 36 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS

—The part, has 4 CE, one controlling each group of 8 or 9 data bits.
—The standard allows the option of the manufacturer to utilize either 1K or 4K refresh cycies

PACKAGE-—70 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PP
—70 PIN TSOP2, 10.16 mm WIDE, 0.65 mm PP, 512K only.
—70 PIN SOJ, 10.16 mm WIDE, 0.8 mm PP

PIN ASSIGNMENT—Fig. 3.9.4-14

3.9.4.9 ~ 8M X 32 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 8M WORDS OF32 BITS
LOGIC FEATURES-—Multiplexed Address, Common DATA I/O
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED gs
PIN ASSIGNMENT—Fig. 3.9.4-15 Se!
NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

3,9.4.10 ~ 2M X 32 DRAM IN TSOP2

CAPACITY— 8M WORDSOF32 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE-——86 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP
PIN ASSIGNMENT—Fig. 3.9.4-16

 

 
 

 
Release 6
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MANDATORY TRUTH TABLE FOR 256K BY 16 DRAM with EXTENDED FUNCTIONS

 
 

 
 

 
 

 
 
 

oO

|CBRNCBRREFRESH(2)|oo|X|4|atfoTx

* IF DSF2 IS PRESENT

CBR(1) — All optional modes reset

CBR(2) ~ Any optional modes remain active

FIGURE 3.9.4-7 B

256K BY 16 DRAM MANDATORY EXTENDED FUNCTION TRUTH TABLE
Release 4
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4M X 18 DRAM IN 0.5" 54P TSOP2

4M X 16 DRAM IN 0.5” 54P TSOP2

4M X 16 DRAM IN 0.4” 50P TSOP2

 
 

  

  
  
 

 

 
 *NOTES:

For 54P parts,
Pin 35 is A12 for
8K rows and NC
for 4K rows.

i  
~—- For 50P 4M

DQ17! parts, Pin 33 is
pais At2 for 8K rows
_ and NC for 4K

DQ15) rows. Pin 32 is
paia| NC for devices
— with 11 row & 11

_ columns and
Att for other

pars Refresh/Address
Dat2! options.. Jofoj~a|[ofiojafo|r

For 50P 2M

D@i0) parts, Pin 32 is
50 PIN pag A111 for devices

with 4K rows
TSOP2 and NCfor de-

18.16 mm vices with 2k
PP awl fOWS.

0.8 mm £
em The use of CBR &.

 
_ for Refresh is

strongly recom-
mended for

a these devices.

see note

on width 
»| * NOTE: The

—— JEDEC Std. 30
"| term for the

» TSOP-2 package
+—— is PDSO-G.  

 
TOP VIEW This standard rec-

m| ognizes that some
-omand Garly deliveries of

| the 54P parts may
have to be in a

«4 0,6’wide package

 

 

= eee escnercaecrsaraname TION
AMCIBAoS eaeaeROROWS 8k ROWS 2M X 16 2K ROWS 4K ROWS &k ROWS
ROW ADDRESSES 40-3 All AO > A12 ROW ADDRESS AO= AIO AQ = Att
COLUMN ADDRESSES AQ — AS AO -> AB COLUMN ADDRESS Ad=AI AQ = AB

4M X 16 2K AOWS 4K ROWS 8K ROWS
ROW ADDRESS AQ AIG AGQ= Ali AG= Ale
COLUMN ADDRESS AQ=A10 AQ=AS AQ = AB

FIGURE 3.9.4-8

2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP—2
Release 6r7
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aX zp ORAM sa

OQ,VOD
Bas

__-BO8
980, VSS

[7

=

7

mi

=

—

~~

[7]

mm

LI

Cf 4

CA

3

-

=

[

-

NOTES

1. The standard refresh period is 64 ms.
2. The VDDQ designator is used when the
power supply pins for the DQ I/O drivers
are internally DC isolated from the VDD
powersupply pins.
3. The VSSQ designator is used when the
ground reference pins

The JEDEC Std. No. 30

designator for the TSOP2
package is PDSO-G

Configuration 2M X32
ROW COUNT 4K Rows
ROW ADDRESS AO => Ait
COLUMN ADDRESS A0Q= A&

VSSG, ¥3q
DG24

[343 TOPVIEW 44] jvss

 
FIGURE 3.9.4—16

2M BY 32 DRAM IN TSOP2
Release 7
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Page 3,9,5--3

3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM

The definitions for serial data access,bit write, and refresh control included in Release 1 of this standard have

been replaced by the more generaldefinitions of Optional Operational Modes and Cycles beginning on page
3.9,5-11

3.9.6.2 —- 1M DRAM BUILT IN TEST FUNCTION

An approved option for 1M DRAM (1M X 1 or 256K X 4) is the inclusion of a builtin manufacturer defined “Test
Mode”. This mode is enabled using a dedicated pin which is optional NC or TF. Whenthe optional modeis
implemented, the manufacturer should Include notes on his data sheet as follows:

(A) Normal operation requires the “TF”pin be connected to a VSSorlogic low levelor left unconnected.

(B) Whenthe “TF”pin is connected to the manufacturer defined positive voltage, the internal test mode
will be actuated. Contact the manufacturer for specific operational details of the Test Mode.

3.9.5.3 - ON-CHIP REFRESH CONTROL FOR X8 DRAM

This standard describes an optionalfeature that is applicable to the non—address multiplexed byte wide dy-
namic RAMs describedin this publication. The standard establishes the clock timing sequence needed to
invoke an on-chip refresh feature.

3.9.5.4 — G BEFORE E REFRESH

lf Gis low when E falls, a refresh cycle is executed. During this type of refresh cycle, an internal counter/regis-
ter provides the refresh address and the external addressis ignored

3.9.5.5 —- DRAM SPECIAL TEST AND OPERATIONAL MODES

This standard defines a schemefor controlling a series of special operational modesfor address multiplexed
DRAM.The standard definesthe logic interface required to enter, contro! and exit from the special modes.In
addition, it defines a basic test mode plus a series of other special test and operational modes. The details of
this standard are given on pages 3.9.5—7 through 3.9.5—10,

3.9.5.6 ~- NON-MULTIPLEXED DRAM OPERATION

This standard defines multiple aspects of the address and clock relationships for DRAMs that have a non-
multiplexed address architecture. {t also defines the relationships between the addressbits of multiplexed
and non—multiplexed devices. The details of the standard are given on page 3.9.5~-13

3.9.5.7 ~ DRAM EXTENDED DATA OUT

This standard defines the output characteristics of Extended Data Out (EDO) feature for DRAMs. Anypart
encorporating "EDO" must satisfy all of the following criteria to conform to the Standard. The details of the
EDO standard are given on P 3.9.5-14

3.9.5.8 ~ 256M DRAM TEST MODE DATA AND ADDRESS COMPRESSION

This standard defic-vs tie algorithmsfor data and address compression when 256M DRAMsare operatedin
the built in special test mode. The detaild of the Compression standard are given on P 3.9.5-15

3.9.5.9 — PIPELINED NIBBLE MODE DEFINITION

This standard defines the output characteristics of the Pipelined Nibble Mode feature for DRAMs. Any part
encorporating Pipelined Nibble Mode mustsatisfy all of the following criteria to conform to the Standard. The
details of the standard are given on P 3.9.5-16
Release 7
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Page 3.9.5-16

Pipelined Nibble Mode Definition

Devices that operate in the Pipelined Nibble Mode are required to meetthe followingcrite-
ria to conform to this Standard.

POM

Oo

RAS

Burst Length shall be 4
Read Latency shall be 2 (refer to attached timing diagram for clarification)
Write Latency shali be 0
AWCBR,with the address keys shown below,is used to program the burst Sequence.
it is persistant until it is reprogrammed.
Address

Sequence AQ Ai A2 AS A4 AS AB AZ
Linear Oo OO 0 0 0 4 0 9D

interleaved 1 0 0 OO 90O 1 o 0

WE transition during CAS precharge time causes burst to terminate
WE transition during CAS low, which remains through the CAS rising edge, causes
burst to terminate.

WE pulse whichis fully enclosed by a CAS low will be ignored and not cause a burst
terminate.

Same output enable function as in EDO definition.
Read—modify—write cycle within CAS active cycle is not supported.
A Pipelined Nibble Mode device maynot be reconfigured by the user to operate in
the standard EDO (non—burst) mode.

FOR REFERENCE ONLY

Pipelined Nibble Mode Read Latency Timing
t 1 i
 

FmLALA CYRann ,

 
Release 7
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_ 256M DRAM Address Compressionfor Test-Mode

Normal Mode
46K Refresh cycles (RAO-RA13} “8KRefreshcycles (RAO-RA12)

input Addr.

Devices

“Normal Mode TestMode
input Compress, | {nput Addr. Input “Compress.

Address Address Address Address
RAO-RAI3|RAQ-RA13— RAO-RA12|RAO-RAIZ |_|64M x 4 cao-cait|caoca7|C8|caocai2|cao-cag|CAY12
RAO-RAI3 | RAC-RAI3 “RAO-RA12|RAO-RAI2 )

soy S2MX8oTagcatt|CAQ-CA7 cao-catl|cao-cas|CAST
) RAO-RAI3|RAO-RAI3 RAG-RA12 | RAO-RA12

1EMX16|Gao-cag|CAO-CA7 cao-cato|cao-cas|A910

aM X32 RAO-RA(3 RADRAIS RARAG RAO-RAI2CAO-CA8_| CAQ-CA7 CAO-CA9_| _CA0-CAB

256M DRAM Data Space Compression for Test-Mode
Whenthe memorydevice is operating inthe compression mede, the data space is compressed with four DQncir-
cuits supplying test data and receivingtest results as defined in the following table.

OO ) Normal Mode Test|TestModeDatainterface=|Data interfaceDevices Data interface “Active Data BitsoaBits Served

DO?mee

DQ6,Day

16M X 16 DQ0-DQ15 Dat
Dake

pa0—=DaQ7~

_ Dai 5 ~ D08=30015-
“DQ DQ16-3D023

DG24_ _DQ24=DQ31

 
  
  

  
  
 

 
 

 
 

DQ0, DAt ,
Dae, DQ3 

 

  
 
 

  
 

 
    

DQ0-DOQ31

256M DRAM ADDRESS AND DATA SPACE COMPRESSION FOR TEST
MODE  

Release 7
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3.10.3 Word Wide MPDRAM & GRAM

— 3.10.3.1 — 128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLE CLOCKS
CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address
—SERIAL and RAM data ports
There are two versions of these parts: One with 2 W and the other with 2 CE, control-
ling the lower and upper bytes of data.: 128K & 256K with 2 W, 256K with 2 CE. .
PACKAGE—64 PIN SOG, 12 mm wide, 0.8 mm pin pitch
PIN ASSIGNMENTS—FIG. 3.10.3~1

3.10.3.2 ~ 128K & 256K BY 16 MPDRAM IN TSOP—2 WITH MULTIPLE CLOCKS

CAPACITY—128K AND 256K WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address
—~-SERIAL and RAM data ports
There are two versions of these parts: One with 2 W andthe otherwith 2 CE, control-
ling the lower and upperbytes of data.: 128K & 256K with 2 W, 128K & 256K with 2 CE. .
PACKAGE—70 PIN TSOP-—2 10.16 mm wide (0.400"}, 23.49 mm long. 0.65 mm pin pitch

NOTE: These parts have essentially the samepin rotation as the parts defined in Par. 3.10.3.1 with the
exception of the addition of NC pins in the middle.
PIN ASSIGNMENTS-—FIG. 3.10.3-2

3.10.3.3 - 256K BY 16 SGRAM IN TSOP-2

CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address
—A single data port with Graphics oriented features.

’ —Synchronous address & control interface.
PACKAGE—50 PIN TSOP-2, 10.16 mm wide (0.400"), 0.8 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3-3

NOTE:This part has the samepinout as the SDRAMpart shownin Fig. 3.11.4~-1 with the exception of §
the DSF function on P 33,

3.10.3.4 — 256K BY 32 SGRAM IN QFP or TQFP

CAPACITY—256K WORDSOF32 BITS

LOGIC FEATURES—-Multiplexed Address
-—A single data port with Graphics oriented features.
~—-Synchronous address & controlinterface.

PACKAGE—100 PIN GFP or TQFP, 20 mm X 14 mm, 0.65 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3~4

NOTE:This part has the samepinout as the SDRAM part shownin Fig. 3.11.4—4 with the exception of |
the DSF function on P 33.

3.10.3.5 - 256K BY 32 SGRAM IN TSOP2

CAPACITY—-256K WORDSOF 32 BITS

LOGIC FEATURES—Muitiplexed Address
—Asingle data port with Graphics oriented features.
—Synchronous address & control interface.

PACKAGE—80 PIN TSOP2, 10.16 mm wide (0.400"), 0.65 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3-5
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3.10.3.6 — 256K BY 32 SYNCHRONOUS MPDAMIN TSOP2

CAPACITY—256K WORDSOF32 BITS

LOGIC FEATURES—Multiplexed Address
—A multiple data port with Graphics oriented features.
—Synchronous address & controlinterface.

PACKAGE-—120 PIN QFP or TQFP, 20 mm X 14 mm,0.5 mm PP
PIN ASSIGNMENTS—FiG. 3.10.3-5

3.10.3.7 — 256K BY 32 SYNCHRONOUS MPDAM IN TSOP2

CAPACITY—256K WORDS OF 32 BITS

LOGIC FEATURES—Mulltiplexed Address —
A multiple data port with Graphics oriented features.
—Synchranous address & control interface.

PACKAGE—100 PIN GFP or TQFP, 20 mm X 14 mm, 0.65 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3-6
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256K X 16 SGRAM

This pinout is the same as the
one for the 256K X 16 SDRAM

shown in Fig. 3.11.4-1 except
for the DSF function on pin 33.

The JEDEC Std. No. 30

designator for the TSOP2
‘package is PDSO-G

* NOTE—AIHVDDQ and VSSQ

pins may be VDD and VSSatthe
option of the supplier.

ADDRESS STRUCTURE

RA AO => A8
CA AO => A7

 
FIGURE3.10.3-3

256K BY 16 SGRAM IN TSOP2
Release 6
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* ln Release 6, Pin 30 had an optional VAEF. This was deleted by action of the Committee In Release 7.

 
 

FIGURE 3.10.3—4

256K BY 32 SGRAM IN QFP  
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Configuration
DRAM = 256K X 32
SAM = 512 X 16
ROW ADDRESS AQ=>A8
COLUMN ADDRESS AQ=>A8

FIGURE3.10.3-7

256K BY 32 MPDRAM IN QFP
Release 7
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3.10.4.1 — 256K X 4 MPDRAM MINIMUM FEATURE SET TRUTH TABLE

The 256K X 4 MPDRAMdescribedin this Standard must contain, as a minimum, the feature set
described in Table 3.10.4-1, 256K X 4 MPDRAM FEATURE SET TRUTH TABLE.

3.16.4.2 ~- 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE

The 256K X 4 MPDRAMdescribedin this Standard,in addition to the minimum feature set defined

in Table 3.10.4-1, may contain any of the features described in the Table, 256K X 4 MPDRAM
FEATURE SET TRUTH TABLE, andstill meet the Standard. These logic features must operate
exactly as defined in the table to conform to the Standard.

3.10.4.3 - MPDRAM BIT WRITE OPTIONAL FEATURE

This feature allows individual data bits of a memory array with a multi bit data interface to be selec-
tively modified during a write cycle while other bits remain unchanged. The timing sequence used
to control the feature is shown in figure 3.10.4-1 and operates as follows:

1-lf Wiis iow atthe time that RE\ goes low, the state of the individual DQ pins determinesif that
data bit is to be written.

2-lf DQis HIGH write is ENABLEDforthatbit and the data present on DQ at the time that CE\
goes low is written.
3-lf DQ is LOW,write is DISABLEDforthat bit and no subsequent writing can occur during that
RE\ cycie.
4~-lf Wis high atthe time that RE\ goes low but goes lowlaterin the cycle, anormalwrite cycle
will be performed and all data bits will be written.

3.10.4.4 - 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE
The 128K BY 8 MPDRAM describedin this standard must contain, as a minimum, the feature set
described in Table 3.10.4-2, 128K X 8 MPDRAM FEATURE SET TRUTH TABLE.

3.10.4.5 - 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE

The 128K X 8 MPDRAMdescribed in this Standard may, in addition to the mini-
mum feature set defined, contain any of the other features described in Table
3.10.4-2, 128K X 8 MPDRAM FEATURE SET TRUTH TABLE,andstill meet the

Standard. These logic features must operate exactly as defined in the table to
conform to the Standard. .

m 3.10.4.6 - 128K X 16, 256K X 8, & 256K X 16 MPDRAM MINIMUM FEATURE SET TRUTH TABLE
e The 2Mb & 4Mb density MPDRAMsdescribedin this Standard must contain, asa

minimum, the feature set described in Table 3.10.4~3, 2Mb & 4Mb MPDRAM

: FEATURE SET TRUTH TABLE. Note: Release 5 contains anew TRUTH TABLE.
[| 3.10.4.7 - 128K X 16, 256K X 8, & 256K X 16 MPDRAM EXTENDED FEATURE SET TRUTH TABLE
: INCLUDING REQUIRED MINIMUM OPTIONAL FEATURE SET

The 2Mb & 4Mb density MPDRAMsdescribedin this Standard must, in addition
to the minimum basic feature set defined in Par. 3.10.4.6, contain ail of the mini-

mum defined set of optional featuresif any of them are included. In addition, any
ofthe other features described may be included. The basic and optional features
are shown in Table 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH

TABLE. These logic features must operate exactly as defined in the table to con-
: form to the Standard. Note: Release 5 contains a new TRUTH TABLE.

3.10.4.8 - SPLIT REGISTER WITH PROGRAMMABLE STOPS FOR MPDRAM

This standard describes an option internal architectural feature which is applica-
ble to the SERIAL PORT in MPSRAMs. The details are shown in Figure
3.10.4-2.

Release 5
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3.10.4.8 ~- SPLIT REGISTER WITH PROGRAMMABLE STOPS FOR MPDRAM oP

This standard describes an option internal architectural feature which is applica-
ble to the SERIAL PORT in MPSRAMs. The details are shown in Figure
3.10.42.

3.10.4.9 — PIPELINED FAST PAGE MODE FOR MPDRAM

This standard describes the operational characteristics of an optionalserial ac-
cess data mode for the RAM PORT of MPDRAMs. Thedetails and timing dia-
gramsare given in Figures 3.10.4-3A and 3.10.4—3B.

3.10.4.10 - EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM

The EXTENDED DATA OUT FAST PAGE MODE defined in Sec. 3.9.5, DRAM
OPTIONALFeatures, on Page 3.9.5—11, Par. 1.4 is also applicable to MPDRAM
as is needed, The modeis further defined with timing diagramsin Fig. 3.10.4—4.

3.10.4.11 —- SAM OPTIONS FOR 4Mb MPDRAM

For 4 Mb MPDRAMsorganized as 256K x 16, there are two options for the length of the SAM
(Serial Access Memory). It may be either (1), 256 (Half SAM)or (2), 512 bits (Full SAM) for a 512
Column Page Depth. The details of these two options are described in Figs. 3.10.4-5A and
3.10.4-5B.

3.10.4.12 ~ Synchronous GRAM Special Mode Set Procedure
This standard defines a procedurefor setting SPECIAL OPERATIONAL MODES
into a Synchronous Graphics DRAM. A timing diagram andlogic truth table are
given in Fig. 3.10.4-6 on Page 3.10.4-15.

3.10.4.13 — Synchronous MPDRAMSpecial Mode Set Procedure eS
This standard defines a procedurefor setting SPECIAL OPERATIONAL MODES foe
into a Synchronous Muitiport DRAM. A timing diagram andlogic truth table are
given in Fig. 3.10.4-7 on Page 3.10.4—16. ‘

3.10.4.14 — Synchronous GRAM OPERATIONAL FUNCTION TABLES
This standard gives a set of functional truth tables for Synchronous Graphics
DRAM. Three truth tables are given that define all standard operational func-
tions. They are given in Tables 3.10.4-4A=C on Pages 3.10.4-1719.

3.10.4.15 — 8Mb MPDRAM FEATURE SET FUNCTION TABLE

The 8Mb MPDRAM described in this Standard must contain, as a minimum,the feature set de-

scribed in Table 3.10.4-15 on Page 3.10,.4-8. This standard applies to devices with any interface
data word length.

3.10.4.16 — Extended Functions for SGRAM and MPDRAM.

These standards define two special write function operations for S@RAM and MPDRAM. The
functions defined are:

Write~Per—Bit

Block Write

Theselogic features must operate exactly as defined in the table to conform to
the Standard. Details of the standards are given on Page 3.10.4—6.
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SGRAM FUNCTION TABLE

SUBRENT ey ——Ed 
 

 

 

 
 

 
 

STATE

IDLE    

 
  

   
 
 
  
  
  
  
  
  
  
  
  
  
  

 
  
  
  
  
  
  
  
  
  
  
  
  
  

Latch Tap Address’
Row (&Bank) active; Latch Row Address; No Mask
Row (&Bank} active; Latch Row Address; Use Mask
Read Transfer; Latch Row Address = Precharge

Split Read Transfer; Latch Row Address => Precharge
NOP4
ILLEGAL

ILLEGAL
Auto—Refresh®
LEGAL
ILLEGAL

Mode Register Access®
Special Register Access®
ILLEGAL

 

 
ROW

ACTIVE

Begin Read; Latch CA; Determine AP
ILLEGAL
ILLEGAL#
Begin Write; Latch CA; Determine AP
Block Write; Latch CA; Determine AP
ILLEGAL
ILLEGAL?
Precharge
ILLEGAL
ILLEGAL

ILLEGAL
ILLEGAL

Special Register Access®
ILLEGAL

PrePPPrrPrerrrcreercerceeceecoeeeea EEROLEMEDEOLEXMMPEEPLEPEEPLEOEKXx| [EOXMMEPXXEOMEOXXxXRMEOKEOKXEOIMTOKKKx PoRPereerErrrrrrreperrerererrrrTExrrx
TABLE 3.10.4-4 A

SGRAM FUNCTION TABLE
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SGRAM FUNCTION TABLE(continued)

CURRENT|/S |TA [DSF TCE [W TAn ~~ TACTION
STATE

READ NOP (Continue Burst to End;=>Row Active)
NOP(Continue Burst to End:=>Row Active)
RESERVED(Term. Burst);=>Row Active
ILLEGAL
ILLEGAL

Term Burst, New Read, Determine AP%
ILLEGAL
ILLEGAL?
Term Burst, Start Write, Determine AP?
Term Burst, Start Write, Determine AP?
ILLEGAL
ILLEGAL

Term Burst, Precharge Timing for Reads
ILLEGAL

ILLEGAL
ILLEGAL

NOP(Continue Burst to End;=>Row Active)
NOP(Continue Burst to End;->Row Active)
RESERVED (Term Burst};=+Row Active
ILLEGAL
ILLEGAL

Term Burst, Start Read, Determine AP"
ILLEGAL
ILLEGAL?
Term Burst, New Write, Determine AP?
Term Burst, Block Write, Determine AP?
ILLEGAL

ILLEGAL?
Term Burst, Precharge? _
ILLEGAL

NOP (Continue Burst to Endj==Precharge)
NOP (Continue Burst to Endj=»Precharge)
ILLEGAL?
ILLEGAL?
ILLEGAL
ILLEGAL?
ILLEGAL

NOP (Continue Burst to End;-»Precharge)
NOP (Continue Burst to End;=>Precharge)
ILLEGAL
ILLEGAL?
ILLEGAL
ILLEGAL?
ILLEGAL

Precharge

 bierecccoesrPerrneeeeeeeeepepepeeereeeee RSESIREMEMPEEPDEPDTEMN|MOLERPEEOEEOEER [MPROSERMETREEREExxECMMEOMOOMIOM™& CORRSEX/CCEETEXPeeprrrritrrirriExrerrerrcerrrEiriririéx ieaePEEOroereroepreruxX|CLErTrrrerrrrrrr3r:x PARTEENRETETS)MPOPOCPLETeOOCLeRIMPOOCILrrreresrtr.é ><OX|3|~
TABLE3.10.4—4 B

SGRAM FUNCTION TABLE (Continued)
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SGRAM FUNCTION TABLE (continued)
 

 
  

  
  

  
 
 
   
  

 

 
 

  
 

| NOP-sidle after taP

NOP-idle after tRP
ILLEGAL2
ILLEGAL?
Latch Tap Address’
ILLEGAL?
NOP4
ILLEGAL

NOP=Row Active after tRCD

NOP=RowActive after tRCD
ILLEGAL?
ILLEGAL?
ILLEGAL?
ILLEGAL?

Precharging

 

 WRITE
Recovering

  
   
 
 

NOP=>idle after tRP
NOP=+idle after (RP
ILLEGAL

ILLEGAL
ILLEGAL

Refreshing Bea |3
NOP
NOP

ILLEGAL
ILLEGAL
ILLEGAL

ABBREVIATIONS

RA = Row Address BA = Bank Address Term = Terminate

CA = Column Address AP = Auto Precharge NOP = No Operation
NOTES:

1. All entries assume that CKE wasactive (HIGH) during the preceeding clock cycle and the current clock cycle.
2. Illegal to bank in specified state; function may be legalin the bank indicated by BA, depending onthe state
of that bank.

3. Must satisfy the "2n-rule”, bus contention, bus turn around, and/or write recovery requirements.
4. NOPto bank precharging or in idle state. May precharge bank(s) indicated by BA (and AP).
5. Legal only if all banks are in idle or row active state.
6. Illegal if any bankis notidle.
7. Hlegalif any bank is not idie or precharging.
ILLEGAL = Device operation and/or data-integrity are not guaranteed

TABLE3.10.4—4 C

SGRAM FUNCTION TABLE (Continued)
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Extended Functions for SGRAM and SVRAM

WRITE-PER-BIT WPB, for Synchronous Video RAMs (SVRAM), and Synchronous Graphics RAMs
(SGRAM)}is a functionthat selectively masksbits of data being written to the devices. The maskis stored in an
internal register and applied to each bit of data written when enabled.

1) A Bank Active Command with DSF = 1 (high) enables Write~per—bit for the associated bank. A bankactive
command with DSF = © (low) disables Write-Per—Bit for the associated bank.

2) The mask used for Write per—bit operations is stored in the Mask Register accessed by Special Register
Access command. When a maskbit = 1 (high), the associated databit is written when a Write Commandis
executed and Write-per—bit has been enabled for the bank being written. When a maskbit = O (low) the
associated databit is unaltered when a Write Commandis executed and Write—per—bit has been enabled for
the bank being written.

3) No additional, timing conditions are required for Write per~bit operations. Write-per—bit writes can be either
single writes, burst writes, or block writes.

4) DQM maskingis the same for WPB and non-WPBwrites.

BLOCK WRITE for Synchronous Multi-port DRAMs (SMPRAM), and Synchronous Graphics RAMs
(SGRAM}. A feature allowing the simultaneous writing of consecutive columns of data within RAM device
during a single access cycle. During block write the data to be written comesfrom aninternal “color” register
and the DQ I/O pins are used for independent column selection. The block of columnsto bewritten is aligned
on 8 column boundaries and is defined by the column address with the 3 LSB's ignored.

1) AWrite Command with DSF = 4 (high) enables Block Write forthe associated bank. A Write Command with
DSF = © (low) disables Block Write for fhe associated bank.

2) The block size is 8 columns. Where column = “n” bits for by “n” part.

3) The Color Registeris the same width as the data port of the part. It is written via a special register access
where data present on the DQ pinsis copied into the internal color register. The color register provides the
data to be copied to the 8 column locations during a block write cycle as masked by the DG calumnselect,
WPB mask(if enabled), and DQM byte mask.

4) Column data masking is provided on an individual column basis for each byte of data. The coilurnn maskis
driven on the DQ pins during a block write command. The DQ column maskfunction is segmented on a per
byte basis (i.e. DO[0:7] provides the column maskfor data byte [0;7], DQ[8.15] provides the column maskfor
data byte [8:15] and so on). ADQ column maskof 1 (high) enables the particular column to be written while a
value of 0 (low) disables writing of the data. The relationship between DQ bits and column within the blockis
logically equivalent within each byte (i.e. DO[O0] masks column [0] for data bits [0:7} DOQ[8] masks column[0]
for data bits [8:15], DQ[1] masks column[1] for data bits [0:7], DQ[9] masks column[1] for data bits 18:15],
etc.}.

5) Block Writes are always non—burst, independent of the burst length that has been programmedinto the
Mode Register. Back-to-back Block Writes are allowed provided that the specified Block Write cycle time is
satisfied.

6) If Write-per—bit was enabled to the bank by executing a Bank Active Command with DSF=1 (high), then
write—per—bit masking of the Color Register data is enabled. if Write~per—bit was disabled to the bank by
executing a Bank Active Jonimand with DSF=0 (Low), then write-per—bit masking of the color Register data
is disabled.

7} DQM masking provides independent data byte masking during block write exactly the same asIt does dur-
ing normal write operations, except that the control is extended to the 8 consecutive columns of the block
write.
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3.11.2 NIBBLE WIDE SDRAM

3.11.2.1 ~ 4M BY 4 SDRAM IN TSOP2

CAPACITY—4M WORDSOF 4 BITS

LOGIC FEATURES—This device will contain ail of the logic features described in Sec. 3.11.5
PACKAGE—44Pin TSOP2, 7.62 mm or 10.16 mm WIDE, 0.8mm PIN PITCH

—44 Pin SOJ 10.16 mm WIDE, 0.8mm PIN PITCH a
PIN ASSIGNMENT—Fig. 3.11.2—1

3.11.2.2 — 16M BY 4 SDRAM IN TSOP2

CAPACITY—16M WORDSOF4 BITS

LOGIC FEATURES—This device will contain ail of the logic features described in Sec. 3.11.5
PACKAGE-—54 Pin TSOP2, 10.16 mm WIDE,0.8mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.11.2-1

3.11.2.3 - 64M BY 4 SDRAM PIN ROTATION

CAPACITY-64M WORDSOF 4 BITS
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.11.2-5
NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.
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  2M X 9 SDRAM

2M X 8 SDRAM

4M X 4 SDRAM
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See note

on

Package
width

 
  
  

 
   

 

_ __L 1°" Top view

CONFIGURATION AMX 4 2M X 8/9

ROW ADDRESS AQ TO Ail AQ TO Atl
COLUMN ADDRESS AOTOASR AIT ADTOAB&ATT

FIGURE 3.11.2-1

4M X 4 SDRAM IN TSOP2
Release 6r7

 
  

Notes:

Page 3.11.2-3

1) The VREF option on P35
was added when the 0.3”
package was approved.

2) The JEDEC Std. No 30
designator for the TSOP2
package is PDSO-G
The 4M X 4 and 2MX8

parts are also approved for
delivery in a 7.62 mm pack-
age.
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Page 3.11.2-4
 

4M X16 SDRAM

8M X 8 SDRAM

16M X 4 SDRAM

  

 
 
 
 
 

  
 
  
  
  
 

54 PIN

TSOP2

103,16 mm 4

PIN PITCH
| ROW ADDR.| COL ADDR

A0=3A13 Ad=AG

AG=>A13 AQ=>A8

 
 
 
 

 

 Ws
Sois|  

  
 

 

te AUTO PRECHARGE
CE Li )i7 — ee

i BANKS} BANK SELECT ADDRESS

_ RE 18 4 AIS/iAI2
$ 2 Ai3

A13/ ane a
— 1880.

Ata/
| Bsi CTy2t

A10/

_ a. * PACKAGE NOTES:
— The JEDES Std. 30 term for

Al the TSOP~2 package Is PDSO-G.

A2

A3
 TOP VIEW

FIGURE 3.11.2-2

16M BY 4 SDRAM IN TSOP2  
Release 6
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JEDEC Standard No. 21-C

Page 3.11.2-5

 32MX 8 SDRAM
64M X4 SDRAM

  
 

NOTES

1. Pin numbers and pin count are forref-
erence only. This is a pin rotation only.
Package dimensions are not specified at
this stage.
2. CBR refresh is the only standardized
method of refreshing non—synchronous
DRAMswith densities of 256Mb and higher.

3. The standard refresh interval (CREF) for
256Mb DRAMsis G4ms.(7.8 us per row
with 8K rows, 3.9 us with 16K rows.
4. (NC, VREF) is VREF on devices that
require an external voltage reference,
5. The VDDQ designatoris used when the
power supply pins for the DQ I/O drivers
are internally dc isolated from the other
VDD powersupply pins.
6. The VSSQ designator is used when the
ground reference pins for the DQ I/O
drivers are internally isolated from the
primary ground references (VSS).
7. BAO is the Least Significant Bank Addr.
8. BA1 is the Most Significant Bank Addr.
9. AIO/AP is row addr, A10, autoprecharge
and precharge all banks input.

* NOTE: The JEDEC Sid. 0
term for the TSOP-2 pack-
age is PDSO-G.

ro} isDimensions 451i
undefined

  
 

et me fae ot oe ee

 
 Cle" op vew s2f3 | ¥5  

Configuration - 64MX 4 32M X8
ROW ADDRESS AQ=>At2 AQ=AI2
COLUMN ADDRESS Ad==AS,A11 AQ=>A9

Pin numbers and pin countare for reference only. This is a pin
rotation only. Package dimensions are not specified at this stage.

FIGURE 3.11.2-3

64M BY 4 SDRAM PIN ROTATION IN TSOP2
Release 7
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JEDEC Standard No. 21-C

Page 3.11.3~—1
3.11.3 BYTE WIDE SDRAM

3.11.3.1 —- 2M BY 8 or 9 SDRAM IN TSOP2

CAPACITY—2M WORDSOF 6 or 9 BITS

LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE—TTL or LVTTL

PACKAGE—44 Pin TSOP2, 7.62 mm WIDE, 0.8mm PIN PITCH (2M X & part only)
PACKAGE—<44 Pin TSOP2, 10.16 WIDE, 0.8mm PIN PITCH

PACKAGE——44 Pin SOU, 10.16 WIDE, 0.8mm PIN PITCH i
PIN ASSIGNMENT—Fig. 3.11.3—1

3.11.3.2 — 8M BY 8 SDRAM IN TSOP2

CAPACITY—8M WORDS OF 8 BITS

LOGIC FEATURES—This device will containall of the logic features described in Sec. 3.11.5
PACKAGE—54 Pin TSOP2, 10.16 mm WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.11.3-2

3.11.3.3 - 32M BY 8 SDRAM PIN ROTATION

CAPACITY—-32M WORDS OF 8 BITS

LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.11.3-5
NOTE: This standard defines a pin rotation only. The package detaiis, dimension and
pin count, are not defined at this time.

Release 7
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Page 3.11.3-3

2M X 9 SDRAM

2M X 8 SDRAM

4M X 4 SDRAM

a Dao|NC "2
a= tartsoa Dat|DAO

<a DQ3|}DQ1VBDQ

NC}NC

$80, _ Notes:
= Tea 1} The VREFoption on P35

Ww was added when the 0.3"

—— oncoe —_ package was approved.
CE 2

— a ss 2} The JEDEG Std. No 30
RE designator for the TSOP2

_ a _ package is PDSO-G
s —_ The 4MX4 and 2M Xsoy " parts are also approved for

= oece —o —s delivery in a 7.62 mm pack-
{BAATH I 2a sme age.

_ ——_L—| ~ TOP VIEW ot|—— __
~| VOD|Fj 22 23 |]|VSS|-——---—3>

CONFIGURATION 4M X 4 2M X 8/9

ROW ADDRESS AQ TO All AO TO AT1
COLUMN ADDRESS AOTOAQ&AIT AD TOAGS& ATI

FIGURE 3.11.3—-1

2M BY 8 OR 9 SDRAM IN TSOP2
Release 6r7
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Page 3.11.3-4

 
~ 4M X 16 SDRAM

8M X 8 SDRAM

16M X 4 SDRAM

  
  
  

 
54 PIN

TSOP2
 

 
 

|| ROW ADDR.| COL ADDR
x4 A0=2A13 Ad=rAR

AQeoA13 AQ-=AB

Sagge

A10 AUTO PRECHARGE

é&
Sh  

  
 

 
BANKS] BANK SELECT ADDRESS

4 AIS/A12

2 AT3

* PACKAGE NOTES:

 
The JEDEG Std. 30 term for

the TSOP-2 package is PDSO-G.

 

TOP VIEW  
 

FIGURE 3.11.3-2

8M BY 8 SDRAM IN TSOP2  
Release 6

XILINX EXHIBIT 1013

Page 120



XILINX EXHIBIT 1013 
Page 121

JEDEC Standard No, 21-C

Page 3.11.3-5

 ~~ 32MX8 SDRAM
64MX4 SDRAM

  
 

NOTES

1. Pin numbers and pin count are forref-
erence only. This is a pin rotation only.

>» Package dimensions are not specified at
| this stage.

2. CBR refresh is the only standardized
method of refreshing non—synchronous
DRAMswith densities of 256Mb and higher.

ee vee ore oe ne eee ant

a aFe

3. The standard refresh interval ((REF) for
256Mb DRAMsis 64ms. (7.8 ps per row
with 8K rows, 3.9 ps with 16K rows.
4. (NC, VREF) is VREF on devices that
require an external voltage reference.
5. The VDDQ designator is used when the
power supply pins for the DQ I/O drivers
are internally de isolated from the other
VDD power supply pins.
6. The VSSQ designator is used when the
ground reference pins for the DQ 1/O
drivers are internally isolated from the
primary ground references (VSS).
7. BAO is the Least Significant Bank Addr.
8. BAi is the Most Significant Bank Adar.
9. A1O/APis row addr. A10, autoprecharge
and precharge all banks input.

* NOTE: The JEDEC Std. 0
term for the FSOP~—2 pack-
age is PDSO-G.

DimensionsmE .
undefined

  
  0431 top view S2C]|VS5

Configuration ee 64MX4 32M X8
ROW ADDRESS At=At2 AO=»A12
COLUMN ADDRESS AQ.:-2AG,ATT A0=A9

Pin numbers and pin count are for reference only. This is a pin
rotation only. Package dimensions are not specified at this stage.

FIGURE3.11.3-3

32M BY 8 SDRAM PIN ROTATIONIN TSOP2
Release 7
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JEDEC Standard No. 21-C
Page 3.11.4—1

3.11.4 WORD WIDE SDRAM

3.11.4.1 ~ 256K BY 16 AND 1M BY 16 & 18 SDRAM IN TSOP2
CAPACITY-~256K WORDS OF 16 BITS AND 1M WORDSOF 16 OR 18
LOGIC FEATURES—This device wiil contain ail of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE—TTL or LOWER LEVELINTERFACE CONSISTENT WITH THE

VALUE OF VDD CHOSEN.

PACKAGE—50 Pin SOJ, 10.16 mm WIDE,0.8mm PIN PITCH E
PACKAGE—80 Pin TSOP2, 0.400" WIDE (10.16 mm), 0.8mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.11.4-1

NOTE: The 256Kpart has the samepinout as the SGRAM part shown in Fig. 3.10.3~3 with the excep-
tion of the DSF function on P 33.

3.11.4.2 ~ 2M & 4M BY 16 SDRAM IN TSOP2
CAPACITY—2M or 4M WORDSOF 16 BITS i
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
PACKAGE—5S4 Pin TSOP2, 10.16 mm WIDE,0.8mm PIN PITCH
PIN ASSIGNMENT—Fig.3.11.42

3.11.4.3 ~ 16M BY 16 SDRAM IN TSOP2 PIN ROTATION
CAPACITY—16M WORDSOF16 BITS
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.17.5

—This standard is for a 4 Bank version only.
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.11.4-3
NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

3.11.4.4 — 256K BY 32 SDRAM IN GFP or TQFP

CAPACITY—256K WORDSOF 32 BITS
LOGIC FEATURES—Multiplexed Address

—Synchronous address & control interface.
PACKAGE—100 PIN QFP or TQFP, 20 mm X 14 mm, 0.65 mm PP
PIN ASSIGNMENTS—FIG.3.11.44

NOTE:This part has the samepinout as the SDRAM part shown in Fig. 3.10.34 with the exception of
the DSF function on P 33.

3.11.4.5 — 2M BY 32 SDRAM IN TSOP2

CAUTION:See notein Fig. 3.11.4--5 regarding the use of this device.
CAPACITY—2M WORDSOF32 BITS
LOGIC FEATURES—Multiplexed Address

—Synchronous address & control interface.
PACKAGE—84 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP
PIN ASSIGNMENTS—FIG. 3.11.4-5

3.11.4.6 — 8M BY 32 SDRAM IN TSOP2 PIN ROTATION
CAPACITY—8M WORDSOF32 BITS
LOGIC FEATURES—This devicewill contain all of the logic features described in Sec. 3.17.5

—This standard is for a 4 Bank version only.
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT-—Fig. 3.17.46
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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JEDEC Standard No. 21-C
Page 3.11.4~2

3.11.4.7 — 2M BY 32 & 36 SDRAM IN TSOP2

CAPACITY—8M WORDSOF 32 BITS

LOGIC FEATURES—This devicewill contain ail of the iogic features described in Sec. 3.11.5
——This standard is for a 4 Bankversion only.

PACKAGE-—-86 PIN TSOP2, 10.16 mm Wide, 0.5 mm PP
PIN ASSIGNMENT—Fig. 3.11.4-7

ontyy

Pi

%

 
Release 7
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Page 3.11.43

256K X16 SDRAM

# 1MX18 SDRAM
1M X16 SDRAM

——-| VoD|c—44 sofa|vss |-——1—r
Peo pao|c-fe 493
oo pai {cos S0PIN ysl
so ssal| mda 47-3
Pace paz|p =
L——}—-— DQ? “1S 45°]
cc poa| 7 44t7]
pete pas|cde 43h
Poa pas|19 42
aoe vSsq [—10 41 f
ect pas|414 ct)
aa par|ie 39/7 paio] pas|* Note: The JEDEC Standard 30 term

T_t for the TSOP-2 package is
POSO-GDQ@8B VDDQ! C7 38nd

 
D mee 1) Pin 20 (A10}id the auto-prechargeDam oi4 37} input during read and write com-
wWwic 15 36ta mands.

— —T ay Pin 37 (NC, VREF) is VREF on ce-cE|colis 35[7|CK pe} 2) vices that need an external voltage
” oma +t reference. On other devices,itis a

RE|17 34]|CKE — NC.
‘S|tchis 3317]|NC y| 3) All VODQ and VSSQ pins may be
—_ . ee he VDD and VSSat the option of ihe

AMIBS|Hig 32]1]AS supplier

4) BS is the Bank Select Address>lal i & | &

i | 5) The 256K device has the samepin-
AO|Cj21 30f7]7;A? ~~ outas the 256K X 16 SGRAM shown

“~ |; in Fig 3.16.3-3 exceptfor the lack of
a DSFfunction on pin 33.Al|[™22 29f7]|As I

A2 icuyes 28f1|AS eel tf The 1M X 18 device is approved for
use in the TSOP2 package only.

   
AS its ry]7Ad_ 24 TOP VIEW a7 a

VED [e~Jo 6f777]|VSS fae

256K 1M
1K RFSH 4K RFSH

ROW/REFRESH ADDRESSES AO = A8& AO = Ad AD = Alt
COLUMN ADDRESSES AO =3 A7 AO = Ad AQ =3 AT

FIGURE 3.11.4—1

256K X 16 & 1M X 16/18 SDRAM IN SOJ & TSOP-2
Release 6r7
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Page 3.11.4-4

  
  2M X 16 SDRAM

"4MX16 SDRAM

8M X8SDRAM _

16M X 4 SDRAM

£=

 

 
54 PIN

TSOP2  
 
 
 
 

 

 

 g1g| COL ADDR

Ate

xe |AO=AT3|AQ=@ATS | AO=>AB
3 Iva ,

  
alel = zy)| =o ih or

 
L418 NC |- > AIB/A12

A12/A11

AIS

At2

 
 
 

 
 

I| 
* PACKAGE NOTES:  

 
 

The JEDEC Std. 30 term fer

TOP VIEW the TSOP-2 package is PDSO-G. AA |

PE

Mtae piidd TI

 

FIGURE 3.11.4-2

2M & 4M BY 16 SDRAM IN TSOP2  
Release 6r7
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Page 3.11.4—5

16MX 16 SDRAM

yoo) Cf: 2 Eq]|vss NOTES
ane —— 1. Pin numbers and pin countare forDQT A :20g Ly? ae eae reference only. This is a pin rotation
von) (43 [| vssa only. Package dimensions are net spe-
pail [14 Hy)|cas cified at this stage.
oon oom 2. The standard refresh interval ((REF) for
__bo2| Cs pt [Pas 256Mb SDRAMsis 64ms.
vssal [Je rj|vopa 3. (NC, VREF) is VREF on devices that

—— “1 fooq require an external voltage reference.ned ; nnee
os Ly? c were 4, BAO is the least significant bank address
Loam [is pi]}Ne 5. BA1 is the mostsignificant bank address

vool [19 rj)|vss 6. A10/AP is row address A10,
oem a autoprecharge and precharge all banks.
4 10 a 7. (NC, CR) is NC for devices using a

CE) it [-)|NC, VRER single ended clock. CK is used for devices
"SE ~|Ne,Ck using a differential clock. ;
we] oer 1d pe 8. (NC, VREF) is VREF on devicesthat
_ 3] E48 sof]|cK require an external voltage reference.

BAI [414 package 49 [CJ|SKE 9. This standard is for a 4 Bank version
AI0/AP| CJ] rsDimensions,, [Bad only.
ed undetined woe wes

VDD ["Fis See note, 47 tf ¥Ss

AG! ((]i7 rm]}Ai2

At mi Pv)}Ai
A2| [Jig J) EAS

Aal (J20 ]|a8 * NOTE: The JEDEC Sid.
eveee a 30 term for the TSOP-2

Aa] (21 | AT package is PDSO-G.,
A5| [J22 ra]|a6

“ypD| [7123 | vss
“nel Cfe4 r]|upam

pas! (2s ry|pats

vssqj (C]26 J|veo

DQS: [427 T)|Dai

patio} (hes T]}a1

vopa(j29 ]|VSSQ
pati C}s0 Py|O@i2

veo) (331 top views2 [2]|VSS

Configuration 16M X16
ROW ADDRESS AD-At2
COLUMN ADDRESS AQ-AB

Pin numbers and pin count are for reference only. This is a pin
rotation only. Package dimensionsare not specified at this stage.

FIGURE3.11.4-3

16M BY 16 SDRAM PIN ROTATION IN TSOP2
Release 6c7
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JEDEC Standard No. 21-C

Page 3.11.4-6

128K OR 256K] |< . ~ <
2 BANK SDRAM/8/8 8/31 35} 5] S| S|SiSS 8 g 620d

 

=<
3tn 1p {jo 297MomOo&@Not

# Note: This pinoutis for both 128K and 256K
parts. The Pin assignments are as follows

Configuration P30 P51
128K x 2 Bank NC AB/AP;
256K X 2 Bank Ag AS/AP

* Note: This partis a subset of the SGRAM
shown in Fig. 3.10.3-4. P53 is DSF for the
SGRAM version and MCL for the SDRAM.

MCL = Must Connect to Logic Low

128K & 256K BY 32, 2 BANK SDRAM IN QFP

100 99 98 87 86 95 94 93 92 S91 90 89 88 37 86 85 84 83 G2 81

100 PIN

TQFP or QFP

20 mm X 14mm

0.65 mm PP

TOP VIEW

3t 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 60

Pils |e]2/212 = Zl2/z2ie< > >
1B 18 [Oo 1a ),o Oo O]E O14 or MI

Configuration
ROW ADDRESS
COLUMN ADDRESS
BANK SELECT
REFRESH PERIOD
# ROWS REFRESH

FIGURE 3.11.4—4

  
 
 
 
 

 
 
  

‘pQ28
vopa

2027

Teo0 vcr

Vona

vssa

VDDQ ~
vss
voD

"palt

’

vssa

VobQ

NC, VREF

oAeo

bam

*

CKE

"MCL

# AB/AP, ASIAP

\
128K X2 256K X 2

A0=>A8,BA AQA9,BA
AQ=>A7 AO0=A7

Ag
16 ms 32 ms
1024 2048

Release 6r7
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Release 6r7

 

JEDEC Standard No. 21-—C
Page 3.11.4-7

‘2X 32 SDRAM

 NOTE:

in addition to this pinout for a 2M X 32 SDRAM,
there is another one that has the DQ pinsat the
outer ends of the package and the control pins
in the center and superceeds this one. The oth-
et device should be used for all new designs. It
is found in figure 3.11.4~7.

The JEBEC Sid. No. 30

-designator for the TSOP2
package is PDSO-G

ADDRESS ORGANIZATION
NUMBER BANKS 2 4
ROW ADDR. AD=2A13 AD=A13
COL. ADDR. AD=2A6 AD=AG
AUTO-PRECHARGE  A10.—s ATO
BANK ADDRESS AI3. A12, A13

FIGURE 3.11.4~5

2M BY 32 SDRAM IN TSOP2
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JEDEC Standard No. 21-C

Page 3.11.4-8
8M X32 SDRAM  

NOTES

1. Pin numbers and pin count are for
reference only. This is a pin rotation
only. Package dimensions are not spe-
cified at this stage.
2. The standard refresh interval (CREF) for
256Mb SDRAMsis 64ms.

3. (NC, VREF) is VREF on devices that
require an external voltage reference.
4, BAO is the least significant bank address
5. BA1 is the mast significant bank address
6. A1G/AP is row address A10,
autoprecharge and precharge all banks.
7. (NC, CK) is NC for devices using a
single ended clock. CK is used for devices
using a differential clock.
8. (NC, VREF} is VREF on devices that
require an external vollage reference.
9. This standard is for a 4 Bank version

only.

See note.

The JEDEC Std. No. 30

designator for the TSOP2
package is PDSO-G

Configuration 8M X 32 8M X 32
Number RA 13 42
ROW ADDRESS AQ=AI2 AQ=Al1
COLUMN ADDRESS AQe2A7 AQ=>A8

Pin numbers and pin countare for
reference only. This is a pin rotation
only. Package dimensions are not
specified at this stage.

FIGURE 3.11.4-6

8M BY 32 SDRAM PIN ROTATIONIN TSOP2
Release Gc7
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Release 7

Su x0 SoRAM : —
2M X 32 SDRAM

 
wae we a a ane ie as ae

+1, TSOP2

Pt *8 40.16 mm
16PP = 0.5 mmwe ee feeeo

ace core a eeeee

rnd

FIGURE 3.11.4-7

2M BY 32 & 36 SDRAM IN TSOP2

JEDEC Standard No. 21-C

Page 3.14.4—9

NOTES

1. A10/AP Is Row Address A106, Autopre
charge And Precharge All Banks input.

2. (NC,VREF) is VREF on devicesthat
require an external voltage reference.

3. The VDDQ designator is used when t
powersupply pins for the DQ I/O drivers
are internally DC isolated from the VDD
powersupply pins.

4. The VSSQ designator is used whent!
ground reference pins for the DQ 1/0
drivers are internally DC isolated from tt
primary ground reference (VSS) power
supply pins.

The JEDEC Sid. No. 30

designatorfor the TSOP2
package is PDSO-G

Configuration 2M X 32
REFRESH ADDR. AO => Afl
ROW ADDRESS AQ = AT1
COLUMN ADDRESS AD => A8

XILINX EXHIBIT 1013

Page 131

 



XILINX EXHIBIT 1013 
Page 132

e
z

 

 
 

XILINX EXHIBIT 1013

Page 132



XILINX EXHIBIT 1013 
Page 133

JEDEC Standard No. 21~-C
Page 3.11.5—7

SDRAM FUNCTION TRUTH TABLE for CKE

FPPP=
INVALID
EXIT Self-Refresh= ABI

EXIT Self-Refresh= ABI
ILLEGAL
ILLEGAL
ILLEGAL

NOP (Maintain Self—Refresh)
INVALID

EXIT Power Down=ABI
EXIT Power Down=>ABI
ILLEGAL
ILLEGAL

ILLEGAL

NOP(Maintain Low—Power Mode)

Referto Table 1
Enter Power-Down
Enter Power-Down

ILLEGAL
ILLEGAL
ILLEGAL
Enter Self-Refresh

ILLEGAL
NOP

Refer to operations Table 1
Begin Clock Suspend next cycle®
Exit Clock Suspend next cycle®
Maintain Clock Suspend.

 

 

  
  
 
  
  
  

 

CURRENT

STATE
|Self-

refresh®

Power—
Down

All Banks

Idie?

 
 
 

  

oeseres  
 * oeOSKTERTEEX7TEEETxMX&*

 
  

  
  
  

  

CTCeerrerrprLaLLoxORTrrItx
  
  

 

-

 Any State
other than
listed

above

MM)xeCOMLEXXeOHDare)weOD3* >>]pereEKveOSES|oweKITeeee
a
|EYHeHHEHHKKKSKKdeOKDCDKOKOK

    
ABBREVIATIONS
ABI = All BanksIdle

NOTES:

6. CKE Low—to—High transition will re-enable CK and other inputs asynchronously. A minimum setup time
must be satisfied before any commandother than EXIT.
7. Power—Downand Self—Refresh can be entered only from the All Banks Idle State.
8. Must be legal command.
* Elements of the table that were in errorin the first printing of Release 4

TABLE? 3.11.5~2

SDRAM FUNCTION TRUTH TABLE for CKE
Release 5
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JEDEC Standard No, 2t-C

Page 3.11.5-8 .
SDRAM Mode Register

This Mode Register is located on the Synchronous DRAM (SDRAM) chip. Its purposeis to store the mode-
ofoperation data. This data is written after power—on and before normal operation. The data contains the
Burst Length, the Burst Type, the CE Latency, and whetherit is to be operating in Test Mode, or Normal oper-
ating mode. During operation, this register (and therefore operation of the chip) may be changed, according
to the requirements of the Mode—Register-Write Timing diagram. So, while operating in one mode,for exam-
ple Burst of 4 in sequential addresses; it can change to Burst of 8 in Interleaved address mode.

SDRAM Mode Register architecture:

Bit# 146#409 8 7 6 5 4 3 2 71 «0

The code shownis reserved
for Test Modeentry. 

fetefee|ene

eaeeen
sunst forop8a

luenaty fort_[_@[8__|
foo[a|a
for|a
5a
rt[rranee|a

BURST|0[SEQUENTIAL
TYPE [|1[INTERLEAVED

 

ea
porefe

LATENCYpeMODE

po[a
ca

NOTE: All items in parentheses are optional

FIGURE 3.11.5~1
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3.11.5.4—Power On Sequence (Recommended)

The synchronousnature of the inputs and outputs of the SDRAM device create the possibility that a SDRAM
device could powerup in a state with data being driven outof the part, and in a multipart system, such a condi-
tion may cause data contention and possibly device damage in the long term. In an attempt to reduce the
possibility of data contention, both system and device designers should strive toward ensuring a High—Z out-
put state during the initial power up sequence. The following recommended poweron sequenceis offered
for both system and device designers as a means to help the device powerup with the outputs in a High—Z
state.

The default power on value for the moderegisteris supplier specific and may be undefined.

The default power on value for the device is supplier specific and may be undefined.

The recommended power on sequenceis as follows:

. Apply powerand start clock. Attempt fo maintain a NOP condition at the inputs

. Maintain stable power, stable clock, and NOPinput conditions for a minimum of 200 uS.

. Issue precharge commandsfor all banks of the device.
. Issue 8 or more autorefresh commands.

. Issue a mode register set commandto Initialize the mode register.
af©A

The device is now in the IDLE state and is ready for normal operation.

3.11.5.5—Auto Precharge

The user may specify that the bank currently being accessed prechargeitself as soon as the burst is com-
pleted. This is done using addressbit AP during the column addresscycle. The following table defines the
options available from AP during the column addressportion of any cycle.

 

   

  
oDo not auto precharge, leave bank active at end of burst. ]
fo~ Auto precharge bank specified by at end of burst.
The user must wait until the.precharge is completed before issuing another commandto the device. Timing
for auto prechargeis required to be the sameas or less than the minimum requirementof external precharge.

3.11.5.6—Precharge Al! Banks

The user may specify, during a precharge command, whetherto prechargeonly the specified bankorto pre-
charge all banks. BA is used to specify the bank to be precharge, and AP is usedto indicate the precharge
option. The following table defines the options available from AP during the precharge cycle.

 

  
Option vs

[oC Precharge bank specified byBA __
io_ Precharge Allbanks -_
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3.11.5.7-Mode Register Write Timing

The Mode Register Set Cycleis initiated by holding the S, RE, CE, and W signals low at the clockrising edge.
The addresslines at the same clock edge contain the mode register set opcode and the valid mode informa-
tion to be written into the mode register. A mode register set cycle can be followed by a new commandin
no less than 3 clock cyclesasillustrated in the diagram below.
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A Mode Register New Command canSet Command occur hereor later

Ail BanksIdle

Note: Clock Low-—to—high transitions occur at the doited lines. 
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4 MEMORY MODULES AND CARDS

The following standards for MODULES and CARDS were developed by Committee
JC-42.5. In earlier releases of JESD 21—C,the individual standards were intermixed

and appearedin one section,4,in the order in which they were approved with no regard
for the module structure or organization. In Release 7, the section has been reorga-
nized and the individual standards grouped in sub-sections by the data word length. A
separate section is included (4.1) for those standards that describe features that are
generic in nature and independent of the module organization.

The standards establish pin assignments for a series of multi-chip modules. The
package configurations and dimensionsare as defined in JEDEC Publication 95. The
modules will normaily be made using surface mount devices described in section 3 of
thisstandard. Theinitial standards were for DRAM modules, but the since the publica-
tion of Std, 21-B, a standard for a families of SRAM and non—volatile modules have

been approved. in addition to the device standards, there is a standard that addresses
special nomenclature related to the modules.

The sub—sections are as follows:

4.1 Module & Card Features

42 One Byte Modules
4.3. Two Byte Modules and Cards
4.4 Four Byte Modules and Cards
4.5 Eight Byte Modules
4.6 Sixteen Byte Modules
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The following standards are applicable to modules and cards without regard to the
data word length except as where specifically indicated.

4.1.1 Memory Module Nomenclature

4.1.2 Memory Module Serial Presence Detect (SPD) General Standard

4.1.2.1

4.1.2.2

4.1.2.3

4.1.2.4

4.1.2.5

4.1.2.6

Release 1

SPD Appendix A

SPD Appendix B

SPD Appendix C

SPD Appendix D

SPD Appendix E

SPD Appendix F
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a 4.1.1 Memory Module Nomenclature

4.1.1.1 — Purpose

The purposeof this standard is to establish a format for a number system which defines the formatof
a numberwhichis an architectural description of multi-chip memory modules. Itis intended to be
used with but not restricted to modules made with DRAM devices.

4.1.1.2 — Number Format

The description number designation shall consistof 8 fields with the form nnSccbbDttipp where:
nn = the numberof longitudinal positions on the module: 4, 5, 8, 9.
S$ =the numberof sides on the module stated as “single or double”: S, D
cc = the capacity of the memory chip stated in termsof the log(2) of the capacity (i.e.-the numberof

address bits needed for the chip): 16, 18, 20, 22
bb = the numberof data bits in the interface: 1, 2, 4, 5, 8, 9, 10, 17
D = the data interface configuration, common, separate, or mixed: C, S, M
tt = total number of words stated as log(2) of the capacity: 16—26
| = mechanical interface: P = pins, E = edge card connector
pp = numberof pins or pads

4.1.1.3 - Number Example

A module with the following attributes:
9 chips long
Double sided

18 bit data interface

Separate I/O for parity bits, common I/O for otherbits
1M X 1 memory chips
Pin interface

Architectural number: 9D2018M20P40
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4.1.2 ~- SERIAL PRESENCE DETECT STANDARD, General Standard

Introduction: New memory technologies are continually being intraducedto the industry. As these new technologies are considered,
the need for expansion modules becomesevident; consequently, new memory technologies are being incorporated onto existing
module forrn factors. Unfortunately, upon a module’s first implementation, the module designeris often unable to predictall of the
{as yet unreleased) memory technologies which would eventually be used on the module form factor; hence ihe parallel Presence
Detect methoddid not allow for these newer technologies. Given that memary modules do not regularly change form factor when a
new memory technology is implemented, a Serial Presence Detect (SPD) method should be available and predefined so thatit can
be considered for new memory modules when needed.

1 Scope: This standard defines the means to implement a Presence Detect (PD) scheme serially. This Serial Presence Detect
(SPD) standardis intended for use on any memory module independent of memory technology or module form factor. At the
point of standardization of any given memory module, SPD being defined within this standard, may be easily implementedif so
chosen. The body of this stancard will depict generally how SPD is implemented; this will be independentof the modute’s
memory technology.

When a specific memory technology is being depicted (e.g. Fast Page Mode DRAM), an appendix to this standard will be added
describing the characteristics, features, and attributes of that memory technology needed for Presence Detection. The entire
address map of the SPD scheme must be presented in each appendix.

When a new madute form factor implementing SPD is standardized, the (proposed) standard for that module must also include the
following information pertinent to the SPD: .

e SPD Interface protocol (see section 2 herein)

Acceptable module configurations,8

@ Legitimate architectures: depth, width, #banks, addressing

@ Acceptable error checking schemes (ECC,Parity...)
L SPD Wiring diagram and pinout to module.

N Interface Protocol. Upon the development/standardization of a new module form factor incorporating SPD,the SPD interface
protocol will be detined. As long as that module form factor is used, this protocol must remain constant. Examples of SPD
interface protocol include HC, Microwire, etc. The physical implementation (pinouts etc.) must also be defined in the standard
for the module farm factorif it implements SPD.

3 Data Order and PD Size: This document will present the order in which the PD bytes should follow. It also defines how many
bytes must be used to define a given PD;in most casesit will be one byte per PD. The SPD address mapis fixed upon selec-
tion of any given fundamental technology, this includes all required and optional data; when a fundamentalmemory technolo-
gies’ PD bits are defined, then the entire address map for those SPDs mustalso be defined. ,

> SPD Data Types: SPD datais stored in a non-volatile serial memory device. The different types of data include, but are not
limited to:

Look Up Tabie entries

Binary data

Optional data (Binary, ASCII, etc. data)
Checksums>@8&@6

1 Look Up Table (LUT) Entries: Muchof the SPD data is organized as a series of lable entries, Each table entry contains one
or more bytes of information, Each table entry represents one pariicular characteristic pertinent to the memory module; e.g.
fast page mode DRAMwill have specific tables for RAC, (CAC,# of banks, numberof row addresses, numberof column ad-
dresses, error detection/correction, refresh rates, data width, and interface standard. Each table entry corresponds fo a posi-
tion on a look—1in- table specified within an appendix within this standard. The numberof bytes (one or more) needed to ex-
press a particular aspect of the moduleis fixed and definedin this standard orin oneofits appendices.

4.2 Optional Data: The current Jedec Standard allows for manufacturers to insert some of their own specific data into the SPD
ROM. This data includes manufacturer ID, manufacturers’ module serial numbers, and other ASCII, Binary Coded Decimal,
or binary data.

4.3 Checksums: In various cases, checksums are required. Checksum calculation method is currently being propesed attime of
publication of this standard.
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§ SPD Content: The Serial Presence Detect standard calls for various features and items to be defined. Specifically, the follow-
ing must be addressed in any SPD implementation:  
 

Definition of features specific to the fundamental memory an
sa
je
jo

 

 
 
 
 
 
 

 
 

  

  croredefinition of features specificto the superset memory See pertinent appendix
Checksum for bytes 0-62 Checksum

Manufacturers Jedec 1D code per JEP-106 I64-71
Manufacturer's Part Number 7

geae
Peet126-2Open free-formarea Appt ication Specific 128-256 |

Detailed descriptions follow in paragraphs 5.x

 

 
 

    
  
    

5.1 Byte 0, Number of Bytes used by Module Manufacturer: This field describes the total number of bytes used by the module
manufacturer for the SPD data and any (optional) specific supplier information. The byte count includes thefields for all re-
quired and optional data: Boca

B
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5.2 Syte 1, Total SPD Memory Size: This field describes the total size of the serial memory (often an EEPROM)used to hold the

Serial Presence Detect data. The following lookup table describes the possible serial memory densities (in bytes) along with
the corresponding descriptor:

Serial mereDensity ap
oe
oT

ae
es
ae
a
i
a
a

ena
ee
et
Tet
Te
—
TF
aI
pa

 
 
 
 
 
 
 
 

 
 
 
 

  

Bit 4 “Bit 3 Bit1

     “4024 Bytes| 

5.3 Byte 2, Fundamental Memory Type: This field will identitythe fundamental type of memory. The fundamental type of memary
mayinclude Fast Page Mode DRAM, EDO DRAM, Masked ROM, EEPROM, Synchronous DRAM,etc. Thetablelisting all the
types of Fundamental memory is contained in appendix A herein. New fundamental types can be added to this table anytime
after standardization of a fundamental memory type. Note thatif a given new technology is completely backward compatible
with pre-existing technology, then it should be considered a Superset technology and so described as detailed (in paragraph
5.5) within this standard.

5.4 Bytes 3-31: Descriptions of Module Specific Features: Appendicesto this standard detail the tables for the features specific
to each of the fundamental memory types as described above. For example, see appendix C for details of SPD featuresfor
Fast Page Mode and Extended Data Out DRAM Modules.

§.5 Byte 32: Superset Memory Type: When a new technology is developed which is completely backward compatible to an al-
ready specified (fundamental) technology, then it may be considered a $Superset' technology. The benefits of specifying a
technology as a superset are obvious;if a system is capable of operating in a $fundamental’ mode only and a superset module
is inserted, then the system canstill use the module. The memory superset type or technology is specified in appendix 8 to
this standard. Appendix B provides the decode of specific superset technologies. It references oiler appendices where the
specific superset PDsare further detailed. As new supersets are created, appendices must also be added. Presence De-
tects for a superset technology are specified just as for any given fundamental technology except that any and all backward
compatible fundamental technologies must be referenced.

6.6 Bytes 33-63: Superset Features: Appendicesto this standard detail the tables for the features specific to each of the super-
set memory types as described above. A new appendix must be addedto this standard detailing the PDs far that superset
technology detailed in appendix B and represented in byte 32. Appendix 8 would identify the superset technology type and
would also reference the appropriate appendix where the superset is detailed,

5.9.0 Bytes 64-127: Module manufacturers may include information whichis pertineat to their particular modules. This informa-
tion is detailed below in paragraph §.9.X:

5.9.1 Bytes 64-71: Manufacturers Jedec ID code per JEP106. Manufacturers of a given module mayinclude their identifier per
Jedec spec JEP106. 00h is not allowed and FFindicated continuation, Thefirst byte is utilized, the second byte filling. Un-
used focations/bytes would be FFh.

§.9.2 Byte 72: Manufacturing Location. Manufacturers may include an identifier which uniquely defines ihe manufacturing location
of the rnemory module, While the SPD spec will not attempt to present a decode table for manufacturing sites, the individual
manufacturer may keep track of manufacturing location andits appropriate decode represented in this byte.
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5.9.3 Bytes 73-90: Manufacturer's Part Number: Manufacturers may include thelr part numberin 6-bit ASCII format within these
bytes.

5.9.4 Bytes 91-92: Revision Code: This refers to the module revision code. While the SPD spec will not atienptto define the
format for this information, the individual manufacturer may keep track of the revision code and its appropriate decode repre-
sented in this byte.

 

5.9.5 Bytes 93-94: Date of Module Manufacture: The module manufacturer mayinclude a date code for the module. If this is
done, then specifically, byte 93 must contain the year in Binary and byte 94 must contain the week in Binary.

5.9.6 Bytes 95-98: Module Serial Number: The supplier may include a serial number for module. Tne supplier may use whatever
decode method desired to maintain a unique serial numberfor each module.

5.9.7 Bytes 99-125: Manufacturers specific data, open area. The module manufacturer may add any additional information de-
sired into the module within these locations.

5.9.8 Bytes 126-127: Reserved. These bytes are reserved and cannot belater allocated.

5.10 Bytes 128-255: System Integrators specific information: The system integrator may choose to use the SPD ROMfor various
items. If so, then bytes 128-255 maybe used.
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4.1.2.1 - Appendix A: Table of Fundamental Memory Types:

This table is modified/appended whenever a new fundamental memory technologyis to be addedto the Serial Presence
Detect (SPD) standard. When a new memory type is addedto this standard, a new appandix must also be added which
details ihe specific features pertinent to the new fundamental type. The following table details the fundamental memory
types.

Byte 2, Fundamental Memory Type: Thisfield identifies the fundamental type of memory. The fundamental type of memory
may include Fast Page Mode DRAM, EDO DRAM, Masked ROM, EEPROM,Synchronous DRAM,ete. The table listing all the
types of Fundamental memory is contained in this Appendix herein. New fundamental types can be addedto this table any-
time after standardization of a fundamental memory type. Note that if a given new technology is completely backward compat-
ible with pre~existing technology, then It should be considered a Superset technology and so described as detailed (in para-
graph 5.5 of the General Standard) within this standard.

The fundamental memory types are identified as follows:

Fundamentalwen Type] 87

opepe
eo
a

Standard FPM DRAM
|o|
a

feD0

| 8]
Syac Dram
Multiplexed ROM

[of
jo
jo
Pd
jo. pfJ pa

F86Y
a_
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4.1.2.2 — Appendix B: Tabie(s) of Superset Memory Types:

This table is modified/appended whenever a new Superset memory technologyis to be added io the Serial Presence
Detect (SPD) standard. When a new superset memory type is added to this standard, a new appendix must also be
added which details the specific features pertinent to the new superset type. The following table identifies the Superset
memory types and their pertinent fundamentaltechnologies.

The Superset memory types aare identified as follows:
Superset Mem. Fundamental | Bit? Bit 4 Bit3 Bitz Bit 1

Type Appndx enon type.(note i)
 
    

Note 1: The fully backward compatible Fundamental memory type must be referenced when a superset is specified.

Release 7

XILINX EXHIBIT 1013

Page 149



XILINX EXHIBIT 1013 
Page 150

 

 

 

XILINX EXHIBIT 1013

Page 150



XILINX EXHIBIT 1013 
Page 151

4.1.2.3 — Appendix C:

JEDEC Standard No. 21-C

DRAM.

q

1.1

Page 4.1.2.3 -1

Specific PD’s for Fast Page Mode or Extended Data Out

Introduction: This appendix describes the Presence Detects for Fast Page Mode DRAM and Extended Data Out (EDO)
DRAM Modules. These PD's are those referenced in the SPD standard as “Specific Features”. The following PD fields will
occur, in the order presented, at the point in the standard where the Specific Features are referenced; that is after the identifica-
tion of the Fundamental Memory Type and before identification of whetherthere is any Superset Features presented. For con-
venience sake however, the complete address mapis presented herein.

Address map: The following is the SPD address mapfor PPM and EDO.it describes where the individual LUT—Entries/by-
tes will be held in the serial EEPROM:

‘Byie Number

FO Defines # bytes written into serial memory at module mgr
Total # bytes of SPD memorydevice __
Fundamental memory type {FPM, EDO, SDRAM.. -) from appendix A
# Row Addresses onthis assembly

# Column Addressesonthis assembly
| # DRAM Banksonthis Assembly

seDataWidih ofthis assembly...Data Widthcontinuation

Voltage interface standardof this assembly
RAS# accesstimeof this assembly
CAS# accesstime of this assembly

)it‘|diMM Configuration type (Non-parity, Parity,ECC}
P|Refresh Rate/Type
["73_|DRAM width,Primary DRAM

Error Checking DRAM data width —

15-31 Reservedfor future offerings
Superset Memory Type (may be usedin future)
Superset Memory Specific Features (may be us

73-0

Checksum for bytes 0-62
Manufacturers JEDEC ID code per JEP-106
Manufacturing location _ -
Manufacturer's Part Number

P3500]
Revision Code

126-127

Manufacturing date

128-255

 
 

Function described 

  
 

  
 

  

 

 
 
 

 
  [Go

 
  
 

 

 

 
 
 
 
 

 
 

 

 
 

   

   
   

 

 

 

 
 

 
 
 

 
 

 

 
 

 
 

ed in future)

 
 

 
  
 
 

  
   
   Assembly Serial Number

Manufacturer Specific Data
Reserved

Open User Free-Form areagnot defined

 
 
 

 

 
notes:

1) This will be +28 bytes fo- FPM and EDO DRAM

2} ‘This will be 256 bytes, represented as 08h. See below.

3) High orderbit defines is assembly has “radundant’ addressing {if set to "1", highest order RAS# address must be
re~sent as highest order CAS# address.}

4} From data sheet.

5} High order bit (MSB)is Self Refresh $flag’. If bit seven is "1", assembly supports self refresh.

6} Per the JEDEC spec, these are optional.
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2 Bytes 0-2, For Reference: Descriptions of bytes 0-1 can be foundin the main body of the SPD standard, and byte 2 is de- Ae,
tailed in appendix A to this standard. For reference and convenience, applicable portionsof their descriptions are presented r :
again: .

2.1 BYTES, From General SPD Standard, Number of Bytes used by Module Manufacturer: This field describes the total number
of bytes used by the module manufacturerfor the SPD data and any (optional) specific supplier information. The byte count

includes thefields for ail required and optional data,
Number SPD Bytes Bit7

Undetined
Bit 1

fm

= 
=

eh,es
2.2 Byte 1, From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory used to

hold the Serial Presence Detect data. The following fookup table describes the possible serial memory densities (in bytes)
along with the corresponding descriptor:

Serial| Memory Density Bit ¥

se
  

  

  pliescc
 
-
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2.3 Byte 2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implemented on

the module:

 
3 Data Type(s): Even though many of the Pb’s seem to be binary numbers representing the feature they are describing, they

are considered Look Up Table (LUT) entries.

4 ‘The following PD bytes are those specific to modules implementing Fast Page Mode and EDO DRAMtechnology. Note thatfull
descriptions start at byte 3 and are not covered in the main body of the SPD standard since they are specific to a given funda-
mental memory typefechnolagy.

41 Byte #3, Number of ROW Addresses: Thisfirst field describes the number of Row Addressesin the DRAM array:
LINO, of Row Addresses Bit 7 BS Bit4 Bit? Bit 1
Undefined

  
  

  
     

  
Undefined

Seen

428(redundant)

127(redundant)
Bit7: "0" indicates normal addressing; ‘indicates redundant addressing

4

-  
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4.2 Byte #4, Number of COLUMNs Addresses:Thisfield describes the number of COLUMN addresses in the module’s DRAM

"Number of COLUMN Ad-

Undeined

 
4.3. Byte #5, Number of Banks:This field describes the numberof banks on the DRAM Module:

Numberof Banks "
Undefined|
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4.4 Bytes 6&7, Module Data Width: Bytes 6 and 7 are used to designate the modules data width. The data width is presented

as a 16 bit word:bit 0 of byte 6 becomes the LSB of the 16 bit width identifier and bit7 of byte 7 becomes the MSB. Conse-
quently,if the modufe has a width of less than 255bits wide, byte 7 will be 00h. If the data width is 256bits or higher, byte 7 is
used in conjunction with byte 6 to designate the total module width. For example,if the module's

data widthis: then byte 7 is and byte 6 is:

64 6000 0000 0106 6000
f2 9000 0000 0100 1000
576. ©6000 0010 0100 00c0

Byte 6:
‘Data Width ~ Bit?

_Undetined

 
4.4.1 Byte:7,| Module Data Width Continued:This byte will be Jeft at 00hif the original module data width is less than 256 bits

wide.. if the width is more than 255, then this byte will be used in conjunction with byte 6.

=PL 
 
 
 

  

 Bit 5  

 
  
 

 

 

   

 
“aepoeaea
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4.6 Byte 9, RAS Access Time (fRAC): This field describes the module’s RAS accesstime:
RAS Access Time

Page 4.1.2.3

Undefined

ins

 

 70ns

aons

"CAS Access Time

 

4.7 Byte 10, CAS Access Time (tCAC): This field describes the module’s CAS accesstime:

reedi

 

 
 

 

Release 7

Page 156

XILINX EXHIBIT 1013



XILINX EXHIBIT 1013 
Page 157

JEDEC Standard No. 21-C

Page 4.1.2.3 —7

4.8 Byte fl, Module Configuration type: This fieid describes the module's error detection and or correction schemes:

 
    
 
  

4,9 Byte 12, Refreshh Rato/Type: This field describes ihe module’3‘feiresh rate and type:
Rotech Flag

“Normat (18.625us}

pe
ae
je
po
Po
ee
Po
pe
po
a
pT
{oT

Pe
fe
tt
{i
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4.10 Byte 13, DRAM width, Primary DRAM: This field describes the width of the primary DRAMs used on the module. Thepri- il,
mary DRAMis that which is used for data; examples ofprimary (data} DRAM widths are x4, x8, x16, x32. Note thatif the “
module is made with DRAMs which provide extra bits for data and error checking ¢.g. x9, x18, x36, thenitis also designated
in this field. Examptes using x72 modutesinclude:

ony

    

Primary Data Error Checking Oty Primary
Module width BRAM Width DRAM Width Data DRAMs=Byte 13 (Binary)

xf2 xo _ 8 0000 1001

ae a x8 9 0000 1000xt 4 0004 0000
Bis [sia[ots|ets[eri]Botao a

te Pe
po

poff

 
 
 

 
 

itt

  
j 1 1

Byte 14, Error Checking DRAM data width: If the module incorporates errorchacking andif the primary data DRAM does
natinclude thesebits; i.e. there are separate error checking DRAMs,then the error checking DRAM’s width is expressed in
this byte. Examples of error checking DRAM widths include x1, x4, x8. For Example:

41 —

Primary Error Checking Qty of Error
Module width DRAM Widih DRAM Width Checking DRAMs Byte 74 {Binary}

x72 xo ~ — 0000 0000
x72 x8 x8 1 0000 1000
x72 x16 xi 8 0000 0001 
 

eeee
po
po
aeeee
ee
joete
Pe
|
ieeee
Pe
pf
ee
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4.12 Bytes 15-31: Open. There are no defined PD setiings for these bytes.

g . 4.13 Bytes 32 through 62, Superset information: if a superset technology is developed and is completely backward compatible,
it may be specified and its SPD may be defined in bytes 32 through 62.

 

4.44 Byte 63, Checksum for bytes 0-62: At time of the publish of this standard, the checksum methodIs currently in ballot andis
not yet incorporated, suggested method is modulo 256.

5 From the general SPD standard: The descriptions of bytes 64-127 are repeated here For Reference ONLY. Manufacturers
MAYinclude information which is pertinent to their particular modules, place and date of manufacture, etc. [fa module
manufaciurer decides to write data into bytes 64-127, they mustfollow the format and order presented below. Ifa module
manufacturer chooses net to include the data oullined below, they must leave bytes 64-127 unprogrammed; blank state of
these bytes may be OCh or FFh. Detailed implementation of bytes 64-127 is detailed below in paragraphs 5.X:

5.1 Bytes 64-71: Manufacturers ID code per EIAVJEP106,. Manufacturers of a given module mayinctude thelr identifier per Je-
dec spec JEP 106. 00h is not allowed and FFh indicated continuation. The first byte is utilized, the second bytefilling. Un-
used locations/pytes should be FFh.

5.2. Byte 72: Manufacturing Location. Manufacturers may include an identifier which uniquely defines the manufacturing location
of the memory module. While the SPD spec will not attempt to present a decode table for manufacturingsites,the individual
manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte.

§.3 Bytes-73-90: Manufacturer’s Part Number: Manufacturers may include their part numberin 6-bit ASCH format within these
bytes... -

§.4: Bytes 91-92: Revision Code: This refers to the module revision code. While the SPD spec wil not attemptto define the
formatfor this information, the individual manufacturer may keep track of the revision code and its appropriate decode repre-
sented in this byte.

5.5 Bytes 93-94: Date of Module Manufacture: The module manufacturer may include a date code for the module. Spe-
cifically, byte 93 may contain the year in Binary and byte 94 may contain the week in Binary.

5.6 Bytes 95-98: Module Serial Number: The supplier may include a serial number for module. The supplier may use whatever
decode method desired to maintain a unique serial number for each module.

5.7 Bytes 99-125: Manufacturers specific data, open area. The module manufacturer may add any additional information de-
sired into the module within these locations.

5.8 Bytes 126-127: Reserved. These bytes are reserved and cannet belater allocated.
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4.1.2.4 — Appendix D: Table not yet defined

Table D is not yet defined. 11 will be placed in this location when it is published.
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4.1.2.5 — Appendix E: Specific PD’s for Synchronous DRAM (SDRAM).
Date of last update: 11/25/96

4. Introduction: This appendix describes the Presence Detects for Synchronous DRAM Modules. These PD's are those refer-
enced in the SPD standard documentfor “Specific Features”. The following PD fields will occur,in the order presented,in lable
1.1. Further descriptions of bytes 0 and 1 are found in the SPD standard. Further description of byte 2 is found in appendix A
of the SPD standard.

4.1. Address map: The following is the SPD address map for SDRAM. It describes where the individual LUT—Entries/bytes will
be held in the serial EEPROM:
  
 

 
 

Byte Number Functiondescribed —

Defines # bytes ‘written into serial memory almodule mfgr
Total # bytes of SPD memorydevice "
Fundamental memory type (FPM, EDO, SDRAM..) from appendix A —
# Row Addresses onthis assembly _—
# Column Addresses on this assembly
# Module Banks on thisAssembly —_
Data Width of this assembly...
_.Data Width continuation ™

Voltage interface standardofthis assembly
| SDRAM Cycle time at Max. Supported CAS; Latency (CL),

_ SDRAM Access from Clock
“| DIMM Configuration type3 (Non-patily, Parity, ECC) _

Refresh Rate’ype~—
SDRAMwidth, Primary DRAM

IError Ghecking SDRAM data width

 

 
 

 
  

  

 

 

 
 
 
 

 

 
  CL=X
 

 
  

 
  
 
 
 
  

 
 
 
 

Banks onEach SDRAM device

‘| CASH Latencies Supported 

+SDRAM Module Attibutes
[$$SDRAM DeviceAttributes: General

32-62 - ‘Superset information
aChecksum for bytes 0-62

64-71 Manufacturers JEDECID code per JEP406E
Manulacturing location

~ 73-90

91-92

Ss~ 93-94

notes:

4) This will be programmed as 128 bytes for the 168 pin DIMM Module.
2} This must be programmed as 256 bytes, 256 byte EEPROM's will be used for SPD on 168 pin SDRAM DIMMs.
3} High orderbit definesif assembly has “redundant” addressing[if set to “1”, highest order RAS# address musi be

re-sent as highest order CAS# address.)

4) From data sheet.

5) High order bit (MSB) is Self Refresh $flag’. If bit seven is "1", assembly supports self refresh.
6) The JEDEC spec specifies that these bytes are optional.
7} Module suppliers will need to assura that these bytes are open for reads/writes by Customer.
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 | Manufacturer'sPart Number
RevisionCode

Manufacturing date
Assembly Serial Number
Manufacturer Specific Data
Reserved

Open for Customer use,
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2 For Reference, Bytes 1-3: Descriptions of bytes 1 and 2 can be found in the main body of the SPD standard, and byte 3 is
detailed in appendix A to this standard. For reference and convenience, applicable portions of their descriptions are presented
again:

 

2.1. BYTEO: From Genaral SPD Standard, Numberof Bytes used by Module Manufacturer: This field describes the total number
of bytes used by the module manufacturer for the SPD data and any (optional) specific supplier information. The byte count

inctudes ihe fields for all required 2and optional data. 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

    
fumbersPOByes”[_en?|bie[ors[eae[pis[ots[ort]

aSNS

 

 

2.2 Byte 1: From General SPD Standard, Total SPD Memory Size: This field describesthe total size of the serial memory used to
hold the Seria! Presence Detect data. The following lockup table describes the possible serial memory densities (in bytes}

along \with the corresponding descriptor:

Scce
ae
a
ae
a
a
ae
SC
paar
ee
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oe
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a
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a
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23 Byte 2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology} implemented on

the module:

  
3. Data Type(s): Even though manyof the PD’s seem to be binary numbers representing the feature they are describing, they

are considered Look Up Table (LUT) entries.

4. The following PD bytes are those specific to modules implementing Synchronous DRAM technology. Note that thesefull de-
scriptions start at byte 3 below and are not coveredin the main body of the SPD standard since they are specific to a given
fundamental memory type/technology

4.1. Byte 3: Number of ROW Addresses: This firstfield describes the number of row Addresses in the SDRAMarray. This does
not include the Bank Select pin. For example, the number of Row Addrasses used on a 2MX64 SDRAM DIMM is

Decimal Binary Addresses0000 i011 (for RAG through RA10}:
_No. ofRow Addr Bit 7

‘Undefined

 Undetined

42(redundant}

14(redundant)

126(redundant)
127(redundant)

Bit7: “0”indicates normal addressing; “1” indicates redundant addressing
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4.2 Byte 4: Number of COLUMN Addresses: Thisfield describes the number of COLUMN Addressesin the module’s SDRAM
array: %

  
 
 
 
  

 
 

[Bitty[aio]Seopa
ee
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ee
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4.3 Byte 5: Number of Banks on module:This field describes the numberof physical banks on the SORAM Module. Thisis not
to be confused with the number otlogical banks ona given’SDRAM device:

Para
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4.4 Bytes6&7, Module Data Width: Bytes 6 and 7 are used to designate the madules data width, The data width is pres-
ented as a 16 bit word; bit 0 of byte 6 becomes the LSB ofthe 16 bit width identifier andbit7 of byte 7 becomes the MSB.
Consequently, If the module has a width of less than 255bits wide, byte 7 will be 00h. ifthe data width is 256 bits or higher,
byte 7 is used in conjunction with byte 6 to designate the total module width. For example,if the module's
 data widih is: then byte 7 is and byte 6 is:

64 0000 0000 0100 6000
72 - 0006 0000 0100 1060
80 0000 6000 0104 0000
576 Q000 0010 0100 0000

 

 
mop renfeious se4.4.1 Byte 6:

  

 
 

 
 

 
 

 

S|eeLL

COeee

+

[a—

 

 
 

  

_ 4.4.2 Byte 7. Module Data Width Continued: This byte will be left at 00hif the original module data width is less than 256 bits
wide.” If the width is more than 255, then this byte will ba used in conjunction with byte 6. :

HodisSeawancon[air[Bre|

5)
Pte

[to2as}ma
aay +

4.5 Byte 8, Module Interface Levels: This field describes the module’s voltage interface:
Voltage interface ;Br7|

5.0 VolVTTL

—HSTLIS

 

 

$81L33
SSTL25

    -|
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4.6 Byte 9, SORAM Cycle time (CYC): This byte defines the minimum cycle time for the SDRAM Module at the highest CAS
Latency, CAS Latency=X, defined in byte 18. If other CAS jatencies are supported, then the associated minimum cycle times
are not related in this version of the SPD standard. At this time of publication, proposals are being made to widen the standard

to relate cycletimes at lower CAS Latencies. Byte 9, Cycle time for CAS Latency = X,is split into two nibbles: the higher order
nibble (bits 4 through 7) designate the cycle time to a granularity of ins; the value presented by the lower ordernibbie(bits 0
through 3) has a granularity of 1/10ns and is added to the value designated by the higher nibble. For example, if

 

Bits 7:4 are and bits 3:0 are—sthen the cycle time is
4010 0f014

(10ns)_ + (0.5ns} = __—«d410.5ns

_ SDRAM Cycte TITime Subfield A:
Units of nanoseconds {bits 4

through 7}
Undelined

  

  
 

"ins!16ns_

5ns

6ns

7ns

SEE Subfield Table B

Ons

Tins

tans

13ns  
14ns

151s
SDRAM Cycle TiTime Subtield B:

Fenths of nspots 0 through
+0ns

 
 

 
 

+0,105

“$0.2n5

+0.3nS

30.405

+0.5ns i SEE Subfield table A 
+0.8nS.

+0.7ns

+0,.8nS

"+0.918

REU

PpUndefined|Tnteinad a
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4.7 Byte 10, SDRAM Accesstime from Clock (tAC}: This byte defines the maximum clock to data out for the modula. This is
the Clock to data out specification at the highest given GAS Latency specified/depicted in byte 16 of this SPD specification/
standard. |f other CAS latencies are supported,then the associated Maximum Clock Accesstimes are not relatedin this ver-
sion of the SPD standard. Atthis time of publication, proposals are being made to widen the standard to relate tAC's at lower
CAS Latencies. The byte is split into two nibbles: the higher order nibble (bits 4 through 7) designate the cycle time to a gran-
ularity of Ins; the value presented by the lower ordernibbie (bits 0 through 3) has a granularity of 1/10ns and is added to the
value designated by the higher nibble. For exampie,if

Bits 7:4 are and bits 3:0 are then the cycle time is
4001 ooo

(ons) + (0.0ns) = 3.0ns _

 
  

 

SEE Subfield Table B

 

3)
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tf —$

- 

 
Release 7

XILINX EXHIBIT 1013

Page 169

 



XILINX EXHIBIT 1013 
Page 170

19s.

JEDEC Standard No. 21-C

Page 4.1.2.5 -8

4.9 Byte 12, Refresh Rate/Type: This field describes the module's refresh rate and type:
Refresh Period Bit 0 Bil 7, Self Bit 4 Bila Bit2

Refresh Flag|  

   

 
 

 

Normal (15.625us)

 

   

 
4,10 Byte 43, SDRAMwidth, Primary SDRAM: This fieldd describes the widthoftthe primary SDRAMs used on the module. The Ph

primary SDRAMis that which is used for data; examptes of primary (data) SDRAM widths are x4, x8, x16, x32. Note that if the Be

module is made with SDRAMs which provide for data and error checking e.g. x9, x18, x36, then itis also designated in this “eae
field. Examples using (1 bank) x72 modules include: . .

Primary Data Error Checking Qty Pr Module width SDRAM Width SDRAM Width Data SDRAMs" Byte 13 (Binary)

x?2 xo _— 5 O600 1004x72 xB xo 6600 1000
» x6. x4 _ 6001 0000

 DAAM Width, Primary —
SDRAM Bit 6 Bit 3 Bit 2 Bit t 

 

 

; icq
fi

aesao3
+ia
|
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aae __ |

ng | Ln
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4.11 Byte 14, Error Checking SDRAM data width: [f the module incorporates error checking and if the primary data SDRAM
does not include these bits; i.e. there are separate error checking SDRAMs,then the errar checking SDRAM's width is ex-
pressedin this byte. Examples of error checking SDRAM widths Include x4, xB, x16. For Example:

Primary Error Checking Qty of Error
Module widih SDRAM Width SDRAM Width Checking SDRAMs Byte 14 (Binary)

x72 xd _ — 0000 0000

x72 x8 x8 0000 too

 
4.12 Byte 15, as determined by the limiting part on the assembly, SDRAM Device Attributes: Minimum Clock Delay, Back to

Back Random Column Accesses. Note that SDRAMarchitecture can be gained with this parameter. A latency of 1 for ran-

dom writes denoies Pipelined SDRAM and a latency of 2 for random writes denotes Prefetch SDRAMs:

  
 

4.13 Byte 16, SORAM Device Attributes, Burst Lengths Supported: This byte describes which various programmabie burst
lengths are supported by the devices on the module, If the bit is "1", then that Burst Length is supported on the module; if the
bitiis "9", then that Durst length is not supported bythe module.ee

Burst Length BurstLength ‘BurstLength BurstLength BurstLength
=Page

   

~{2 oO

 

4.14 Byte 17, SDRAM Device Attributes, Number of Banks on the discrete SDRAM Device: This byle detaiis how many
banks are on each discrete SDRAM installedonto the module:
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4.18 Byte 18, SDRAM Device Attributes, CAS# Latency: This byte describes which of the programmable CAS# Latencies are
supported by the Module.if the bitis “1", then that CAS# Latency is supported on the module;If the bit is “0", then that CAS#
Latency is not supported by the module. Bytes 9,10,23-26all relate CAS Latency dependenttimings.

 

  
 

“CASA Latency CASH Latency “CASH Latency CAS# Latency CAS# Latency[|CAS# Latency CASE Latency
=7 =6 aS ad = =2 x

 
   

416 Byte 19, SDRAM Device Attributes, CS# Latency: This byte describes which of the programmable CS# Latencies are acceptable
for the Module. If the bit is “1”, then that CS# Latency Is supported on the module; if the bit is “0”, then that CS# Latency is not
supported by the module. ,

 
 

  
 

 

[“Bit?|oa[Bits][Bite|[Bs][Bite2 Bit]~ BIO
|TP CS# Latency=|CS#Latency=|CS#Latency= | CS¥Latency=|CS#iatency=|CS#Latency=|CS# Latency =6 5 4 3 2 1 0

fptereereotoroeotareY

4.17 Byte 20, SDRAM Device Attributes, WE# Latency: This byte describes which of the programmable WE# Latencies are ac-
ceptable for the Module. If the bitis “1°, then that WE# Latency is supported on the modute;If the bit is “0”, then that WE# La-
tency is not supported by the module.

  

  
  

   

TBD | WEEK Latency =|WE#Latency=|WE# Latency =|WE# Latency = WES Laleney =|WE# Latency =|WE# Laiency =
6 5 4 a 2 i 0

oretorrtoroator  
4.18 Byte 21, SORAM Module Attributes: This byte depicts various aspects of the module. It details various unrelated butcritical

elements pertinent to the module. A given module characteristic is detailed in the designatedbit; if the aspect is TRUE,then
the bitis “1". Conversely,if the aspect is FALSE, then the designated bit is “0”.

TBD TBD Differential Registered Buffered On-Gard PLL “Registered “Buffered Ad-
Clock input DOMB Inpuls DOMB Inputs {Clock} Address/Con- | dress/Control

‘ : - feol inputs Inputs

* Address, RAS, CAS, WE, CKE, CS

or

4.19 Byte 22, SDRAM Device Attributes, General: This byte depicts various aspects of the SDRAMson the module. It details
various unrelated but ctitical elements pertinent to the SDRAMs. A given SORAM characteristic is detailed in the designated
bit; if the aspect is TRUE, then the bitis “i". Conversely,if the aspect is FALSE, then the designated bit is “0”.

TBD TBD TBD FBR Supports Supports Pre-|Supports Auto— Supports Eady
_ | Wrtet/Read charge All Precharge RAS# Prechar-

Burst ge

 

 
   

 

 

 

 

   
 
 

eeeeee
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4.1.2.6 —- Appendix F: Specific PD’s for Address Multiplexed ROMs (MXROM).
4.0 Introduction: This appendix describes the Presence Detects for Multiplexed ROM modules. These PD's are those refer-

enced in the SPD standard as “Specific Features”. The following PDfields will occur, in the order presented, at the pointin the
standard where the Specific Features are referenced; thatis after the identification of the Fundamental Memory Type and be-
fore identification of whetherthere is any Superset Features presented. For convenience sake however, the complete address
map is presented herein. ,

1.4. Address map: The following is the SPD address map for Multiplexed ROM. It describes where the individual LUT~Entries/
bytes will be held in the serial EEPROM:

 
 
  

  

 
 
 

 
 

 Funckondescrbed
"| Defines #bytes writteninto serial memary ai modute migr 7

Total # bytes of SPDmemorydevice ~~
“1 Fundamental memory type (FPM, EDO,SDRAM...)fromappendix A

"| # Row Addrassesonthis assembly ~ -
# Column Addresses on this assembly

 

 

 
 
 

‘Address Access Timeof this assembiyS

$Addrees Access Time continuation
DIMM Configuration type (Non-paiity, Parity, ECC)

 

 
  
  

 

 
 
 

  

Reservedfor future offerings

Superset Memory Type (may be used in future)
Suparset Memory Specific Features {may be usedin future)

 
 
 

Assembly Serial Number
Manutacturer Specili¢ Data
Reserved

95-98|

notes:

1) This will be 128 bytes for Multiplexed ROM assembiies.
2) ‘This will be 256 bytes, represented as 08h. See below.
3) From data sheel.

g 4) Per the JEDEC spec,these are optional.

 
 
  

 
Open User Free-Form areagnot detined
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2 Bytes #0-2, For Reference: Descriptions of bytes 0-1 can be found in the main body of the SPD standard, and byte 2 is
detailed in appendix A to this standard. For reference and convenience, applicable portions of their descriptions are presented
again:

 

2.1 BYTE #6, From General SPD Standard, Numberof Bytes used by Module Manufacturer: This field describes thetotal!
numberof bytes used by the module manufacturer for the SPD data and any (optional) specific supplier information. The byte

count includes the fields for all required and optional data.

Undefined _

    
 
 
 
 

 

ztx§;
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2.2 Byte #1, From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory
used to hold the Serial Presence Detect data, The following lookup table describes the possible serial memcry densities(in
bytes) along with the corresponding descriptor:

ats[bea[ase

 ge
%  

_ Seal Memory Density. - Bit?
RFU

"2 Bytes
4 Bytes
8 Bytes

16 Bytes
32 Bytes

64 Bytes

128 Bytes
_256 Bytes

512 Bytes

1024 Bytes _
2048 Bytes

4096 Bytes
8192 Bytes

"46284 Bytes

 

 

i |     
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2.3 Byte #2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology} implemented

on the module:
Fundamentat Mem. Type

Standard =PM DRAM 
sagen—|3

3 Data Type(s): Even though manyof the PD’s seem to be binary numbers representing the feature they are describing, they
are considered Lock Up Table (LUT) entries.

4 The following PD bytes are those specific to modules implementing ROM devices with a multiplexed addressinterlace. Note
thatfull descriptions start at byte 3 and are not coveredin the main body of the SPD standard since they are specific to a given
fundamental memory type/technology.

4d Byte #3, Number of ROW Addresses: Thisfirstfield describes thenumber of Row Addressesin the ROM array:

  
 

   

[NoveiRowAddresses[gi7[ere[ers[enaTenaeeetyTaitoaaaaa
pa
eeeee

aeo

peeee
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eeeeee
eeaeeeoeoeco      
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Byte #4, Number of COLUMN Addresses:This field describes the number of COLUMN addressesin the module's ROM
array:

4.2

  
Number of COLUMN Ac-

 

Bits

11

Bil 7
dresses

Undefined

 

Byte #5, Number of Banks: This field describes the number of banks on the ROM Module.

Number of Banks

43

_Undelined
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4.4 Bytes6&7, Module Data Width: Bytes 6 and 7 are used to designate the modules data width. The data widih is pres-
ented as a 16 bit word; bit 0 of byte 6 becomes the LSBofthe 16 bit width identifier and bit? of byte 7 becomes the MSB.
Consequently, if the module has a width of less than 255bits wide, byte 7 will ba 00h. If the data width is 256 bits or higher,
byte 7 is used in conjunction with byte 6 fo designate the total module width. For example, if the modute's

data width is: then byte 7 is and byte 6 is:

64 6000 0000 0100 0000
72 0000 0006 0100 1000
80 0000 0000 0401 0000
576 0009 0010 0100 0000

4.4.1 Byte 6:

 

 

 
  

| 126 Soeeee
284 -eeaoc

 
  

     

4.4.2 Byte #7, Module Data Width Continued: This byte will be left at QOhif the original modute data width is less than 256bits
wide. If the width is more than 255,then this byte will be used in conjunction with byte 6.

  
 

 

 

oeeee
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4.6 Bytes #9 & #10, Address Access Time(tga): Bytes 9 and 10 are used to designate the address accesstimeof the module, Om,
This access time is presented as a 16 bit word; bit 0 of byte 9 becomes the LSBof the 16 bit accesstime identifier and bit 7 of Foe
byte 10 becomes the MSB. Consequenily, if the module has an address accesstimeof less than 256ns, byte 10 will have a
vatue of 00h. Ifthe address access time is 256ns or greater, byte 10 is used in conjunction with byte 9 to designate the total
access time.

4.6.1 Byte 9:

 
4.6.2 Byte #10, Address Access Time Continued: This byte will be left at 00h if the address access time of the module is less

than 256 nanoseconds. If the address access time of the module is 256 nanosecondsorgreater, byte 10 is used in conjunc-
tion with byte 9 to determine the access time of the assembly.

Bits Bit 4 Bit 3

ff

 
 

 

 
 

 

  
 

4.7 Byte #11, Module Configuration type: This field describes the module”'s error detection and or correction schemes:

et
ep
=
a
a
a
a
a
a

paspeeTeToT  
    

48 Byte #12, Reserved: This byte is reserved for future offerings.
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4.9 Byte #13, Page Mode Access Time (tpa}: Byte 13 represents the page mode access time from chip enable of the device
{fpa) in nanoseconds.

Pare[a
a

 
 
 

 

 
  

__ Page Mode Access Time   

 A — eatin

jee
po
|?
Oo
i
[oe

_| 1
fotee 

4.10 Byte #14, Output Enable Access Time (tog): Byte x14 represenis the access time from output enable of the device {tog) in
nanoseconds.

Output Enable Access Time|Bt?|7

 
4.11 Bytes #15 & #16, Chip Enable Access Time(tog): Byles 15 and 16 are used to designate the accesstime from chip enable

of the module. This access time is presented as a 16 bit word; bit 0 of byle 15 bacomes the LSBof the 16 bit access time
identifier and bit 7 of byte 16 becomes the MSB. Consequently,if the module has a chip enable accesstime of less than
256n8, byte16 will have a value of O0h.: If the chip enable accesstime is 256ns or greater, byte 16 is used in conjunction with
byte 15 to designate the total chip enable access time. , :

4.41.1 Byte #15:

  
  

  
  
 

  

1 (420F} ns
2 (+x0F} ns.

254 (+xOF} ns

“255 (4x0F} ns. _

4.41.2 Byte #16, Chip Enable Access Time Continued: This bytewill be feft at 00h if the chip enable access time of the module
is less than 256 nanoseconds. [f the chip enable access timeof the module is 256 nanoseconds or greater, byte 16 is used in

conjunction with sn15 to determine the chip enable access time of theassembly.
ae

ed
Psa(aorins

p68(oorns
EI po
aoa(etersee

peesee

 

16384 (+x0F}ns
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4.12 Byte #17, Burst Length: Byte 17 is an 8 bit mask which indicatesall burst lengths supported by the device. If a bit in byte
17 is “1" then the associated burst tength is supported by the module. If the bit is "0", then that burst length is not supported.

Burst Length = Page TBD TBB TBD Burst Burst Burst | Burst
Length 8|Length4jLength2|Length 1

CC

 

      
 

413 Bytes 18-31: Open. There are no defined PD settings for these bytes.

4.14 Bytes 32 through 62, Superset information: If a superset technology is developed and is completely backward compatible,
it may be specified and its SPD may be defined in byles 32 through 62.

4.15 Byte 63, Checksum for bytes 0-62: At time of the publish of this standard, the checksum methodis currently in ballot and is
not yet incorporated, suggested method is madulo 256.

5 From the general SPD standard: The descriptions of bytes 64-127 are repeated here For Reference ONLY. Manufacturers
MAYinclude information which is pertinent to their particular modules, place and date of manufacture, etc. If a module
manufacturer decides to write data into bytes 64-127, they must follow the format and order presented below. {fa module
manufacturer chooses not to Include the data outlined below, they must leave bytes 64-127 unprogrammed; blank state of
these bytes may be 00h of FFA. Detailed implementation of bytes 64-127is detailed below in paragraphs 5.X:

5.1 Bytes 64-71, Manufacturers ID code per EIAJEP106. Manufacturers of a given module may includetheir identifier per
Jedec spec JEP106. 00his not allowed and FFhindicated continuation. The first byte is utilized, the second bytefilling. Un-
used locations/bytes should be FFh.

5.2 Byte 72, Manufacturing Location. Manufacturers may inciude an identifier which uniquely defines the manufacturing foca-
tion of the memory module. While the SPD spec will not attempt to present a decode table for manufacturing sites, the individ-
ual manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte.

5.3 Bytes 73-90, Manufacturer's Part Number: Manufacturers may include their part number in 6-bit ASCH format within these
bytes. :

54 Bytes 91-92, Revision Code: This refers to the module revision code. While the SPD spec will not attempt to define the
formatfor this information, the Individual manufacturer may keep track of the revision code andits appropriate decode repre-
sented in this byte.

5.5 Bytes 93-94, Date of Module Manufacture: The module manufacturer mayinclude a date code for the module. Specilical-
ly, byie 93 may contain the year in Binary and byte 94 may contain the weekin Binary.

 

5.6 Bytes 95-98, Module Serial Number: The supplier may include a serial number for module. The supplier may use whatever
decode method desired to maintain a unique serial number for each module.

5.7 . Bytes 99-125, Mariufacturers specific data, openarea: The modute manufacturer may add any additional information
desired into the module within these locations.

5.8 Bytes 126-127, Reserved: These byies are reserved and cannotbelaterallocated.
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4,2 One Byte Memory Modules

4.2.4 — 22 PIN SIP/SIMM DRAM MODULE

CAPACITY—64K, 256K WORDS OF 4 BITS
CONFIGURATION—SINGLE SIDED MODULE USING 64K OR 256K DEVICES
PACKAGE—22 PIN SIP MODULE

PIN ASSIGNMENTS-—Fig. 4.2-1

— 24 PIN SIP/SIMM DRAM MODULE

CAPACITY—128K, 512K WORDS OF 4 BITS
CONFIGURATION—DOUBLE SIDED MODULE USING 64K OR 256K DEVICES
PACKAGE—24 PIN SIP MODULE
PIN ASSIGNMENTS—Fig. 4.2-1

- 30 PIN SIP/SIMM DRAM MODULE

CAPACITY—64K, 256K, 1M, 4M WORDSOF8 OR 9 BITS, & 16M WORDS OF 8 BITS
CONFIGURATION—SINGLE SIDED MODULE

—USING 64K, 256K, 1M, 4M, OR 16M MEMORY DEVICES
LOGIC FEATURES—-Someof the modules contain a “presence detect” feature whichconists of outputs

that supply an encoded value which defines the storage capacity of the module.
PACKAGE-—30 PIN SIP MODULE

PIN ASSIGNMENTS—Fig. 4.2-1

4.2.2 — 30 PIN SIP/SIMM DRAM MODULE FAMILY
CAPACITY —64K TO 8M WORDS OF 4 OR 5BITS

—128K TO 16M WORDSOF 2 BITS
—256K TO 32M WORDS OF 1 BIT

CONFIGURATION—ONE OR TWOSIDED,
-—USING 64K, 256K, 1M, OR 4M DEVICES

CAPACITY—32K, 64K, 128K, 256K WORDS OF 8 BITS
PACKAGE—-30 PIN SIP MODULE
PIN ASSIGNMENTFig. 4.2~-2

4.2.3 — 23/25/26/28 PIN ZIP/SIMM DRAM MODULE FAMILY
CAPACITY —256K TO 16M WORDSOF4 BIT

—iM TO 64M WORDS OF 3 BIT

CONFIGURATION—DOUBLE SIDED, USING 1M, 4M, 16M, OR 64M DEVICES

PACKAGE—THE X4 MODULES,26 PIN ZIP/SIP MODULE
THE X1 MODULES,23 PIN ZIP/SIP MODULE
PIN ASSIGNMENTS-—Fig. 4.2-3
NOTE:At the highest density using 64M memory devices, the modules must be expandedto 25 or 28 pins

to provide the needed addresses. These moduleswill be defined in moredetail when the packagesfor
the 64M memory devices have been defined.

4.2.4 — 60 PIN ZIP/SIMM SRAM MODULE

CAPACITY—2 X 64K, 2 X 256K, 2 X 1M WORDSOF4 BITS
CONFIGURATION—DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M WORDS—

SELECTABLE AS 64K, 256K, OR 1M BY 8, 128K, 512K, OR 2M BY 4

PACKAGE—60 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4.2--4

~70 PIN ZIP/SIMM SRAM MODULE

CAPACITY—64K, 256K, 1M WORDS OF9 BITS
CONFIGURATION-—-SINGLE BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M WORDS—

SELECTABLE AS 64K, 256K, OR 1M BY 9
LOGIC FEATURE—SEPARATELY CONTROLLABLE BIT FOR USE AS PARITY BIT
PACKAGE—70 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4.2-5

Release 1-7
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 4 DEVICES LONG  8 OR 9 DEVICES LONG

 

 

   
 

  

  
  

 

PHYSICAL SINGLE DOUBLE SINGLE DOUBLE

CONFIGURATION BANK _ BANK _BANK _ BANK—

—Le
s

 

owaofoAow

 
TOP VIEW

* ON THE 30 PIN MODULE, 1M & 4M DEVICES MAY BE USED. PINS 18 & 19 ARE
USED TO PROVIDE ADDRESS EXPANSION. THE OTHER MODULES WILL
ACCOMIDATE 64K & 256K DEVICES ONLY.

“+ OPTIONAL VSS

“© NG FOR SINGLE BANK VERSION

$ OPTIONAL VSS WHEN A8 NOT NEEDED

# OPTIONAL REFRESH(F) FUNCTION

@ ON THE 22 PIN 4N X 1 MODULE, 1 MB & 4 MB DEVICES MAY BE USED, PIN 1718
USED FOR ADDRESS EXPANSION

% POTENTIAL VSS

CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE, GIVING
LENGTH AND NUMBER OF SIDES POPULATED.

VERSION IS THE LOGIC ORGANIZATION OF THE MODULE WHERE “N” IS THE CAPAGITY OF THE MEMORY DEVICE USED.

PRESENCE DETECT

TRUTH TABLE ©
[size2seyst2x]|PINtt
pos]|w]e|

feo}HTct]tI

  
  

 
 

 

FIGURE 4.2-1

22, 24,& 30 PIN DRAM MODULES
Release 4-7
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 PHYSICAL |  4OR5DEVICESLONG| 40R5DEVICESLONG
CONFIGURATION] SINGLESIDED. “DOUBLESIDED

 
30 PIN "PIN6RESERVED FOR OPTIONAL REFRESH (F) WHEN NOT NEEDED FOR A{0_*

SIP MODULE CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY
TOP VIEW DEFICES ON THE MODULE,GIVING LENGTH ANO NUMBER OF SIDES POPULATED

VERSION [5 THE LOGIC ORGANIZATION OF THE MODULE WHERE “N" IS THE
CAPACITY OF THE MEMORY DEVICE USED

MEMORY DEVICES WITH A CAPACITY OF UP TO 4Mb BY 1 CAN BE ACCOMIDATED
ON THE MODULES DEFINED IN THIS STANDARD

FIGURE 4.2~2

30 PIN DRAM MODULE FAMILY  
Release 1~7
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@NX1 #NX1 &NX4 %NX4

  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
   

POReethehhhh ytOOONDaONOOONGOSGMN
 

Nohhfm

23, 25, 26, OR 28
PIN ZIP SIMM N = THE ADDRESS CAPACITY OF THE MEMORY DEVIGE USED

TOP VIEW @ THIS CONFIGURATION IS APPLICABLE TO 1M, 4M, & 16M X 1 DEVICES.
® THIS CONFIGURATIONIS APPLICABLE TO AG4M X 1 DEVICE

& THIS CONFIGURATION IS APPLICABLE TO 256K, 1M, & 4M X 4 DEVICES.
* THIS CONFIGURATION 1S APPLICABLE TOA 16M X 4 DEVICE

+ THESE ADDRESS PINS ARE NC WHEN NOT NEEGED FOR THE MEMORY DEVICE USED.

FIGURE 4.2-3 |
23/25/26/28 PIN DRAM MODULE FAMILY

Release 1~7
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 2X 1M BY 4 SRAM MODULE

2 X 256K BY 4 SRAM MODULE

2X 64K BY 4 SRAM MODULE

60 PIN ZIP/

 
  

» | poo) | Po1e) |
aaa

vcG

DO

PD2(0)_
NC

04

Qi

NC

 
  
 
 

 
  

The PD(n) pins are connected to GND {G)orleft optr (01.

Et ENABLES Q0, Q2, Q4, & Q6
E2 ENABLES Qi, Q3, 05, & Q7

FIGURE 4.2—4

2 X 64K TO 1M BY4, 60 PIN SRAM MODULE FAMILY

 

Release 1—7
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1M BY 9 SRAM MODULE

256K BY 9 SRAM MODULE

64K BY 9 SRAM MODULE

70 PIN ZIPS
SIMM

mee) Ppa)|Poe)| PDaIe)
NC[owner aaemee
We
“GrREE
Ne(=== ==

ic ———

 
——— wa=

——-— ESE
p=a=|“ — CC ——_———
————— SE
———| 2| creer mcs

-—— Nc A A

a SC
enmp “no| NG)|)!
ce Roeam

ee are
QS[peepee
2Ea

A

 
a
 

oe
QB seo

Nc a

 
The PD(n) pins are connected to GND (G) orleft opin (0).
Et & Wit CONTROL QO, G1, Q2, 03, Q5, Q6, Q7, QB
E2 & We CONTROL G4

FIGURE 4.2-5

64K TO 1M BY 9, 70 PIN SRAM MODULE FAMILY
Release 1~7
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4.3 Two Byte Modules & Cards

4.3.1 — 76 PIN ZIP/SIMM SRAM MODULE

CAPACITY—2 X 64K, 2 X 256K, 2 X 1M WORDS OF 9 BITS
CONFIGURATION—DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M WORDS—~

SELECTABLE AS 64K, 256K, OR 1M BY 18
128K, 512K, OR 2M BY 9
LOGIC FEATURE—2 SEPARATELY CONTROLLABLE BITS FOR USE AS PARITY BITS
PACKAGE—-76 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION

PIN ASSIGNMENTS—Fig. 4.3-1

4,3,2 — 40 PIN SIP/SIMM DRAM MODULE FAMILY

CAPACITY —64K TO 4M WORDS OF 16 OR 18 BITS
—64K TO 8M WORDS OF 8 OR 9 BITS
—~i28K TO 16M WORDS OF 4 BITS
——256K TO 32M WORDSOF 2 BITS
—512K TO 64M WORDSOF1 BIT

CONFIGURATION—ONE OR TWOSIDED,
—USING 64K, 256K, 1M, OR 4M DEVICES

PACKAGE—4O PIN SIP MODULE

PIN ASSIGNMENTS—Fig. 4.3-2

4.3.3 - 60 PIN DRAM CARD FAMILY

CAPACITY—512K, 1M, 2M, 4M, & 8M WORDS OF 16 OR 18 BITS
CONFIGURATION—SEVEN DIFFERENT CONFIGURATIONS

—USING 1Mb & 4Mb DEVICES AND WITH 1, 2, OR 4 RE CLOCKS.
LOGIC FEATURES, The cards contain a “PRESENCE DETECT”feature which conists of output pins

which supply an encoded value whichdefines the storage capacity, configuration, and speedof the
card,

PACKAGE——60 PIN JEDEC MEMORY CARD
PIN ASSIGNMENTS—Fig. 4.3-3A
CONFIGURATION BLOCK DIAGRAMS—Fig.4.3-3B

4.3.4 - 68 PIN MULTIPLE TECHNOLOGY MEMORY CARD FAMILY

CAPACITY--UP TO 32M WORDSOF 16 BITS
CONFIGURATION—ONE BASIC CONFIGURATIONthat allows the use of SRAM,EEPROM, EPROM,

or ROM memory devices with software or firmware control to accomidate the device characteristic
differences.

LOGIC FEATURES,
~The card contains an internal MEMORYcalled the “ATTRIBUTE MEMORY"; the contents describe
the hardware and software characteristics, and use of the card.
— The card contains a “PRESENCE DETECT"feature which conists of output pins which supply an
encoded value which defines the storage capacity, configuration, and speed ofthe card.

PACKAGE—68 PIN JEDEC MEMORY CARD

PIN ASSIGNMENTS~—Fig. 4.3-44
MEMORY CARD OPERATION TRUTH TABLE— Page 4.3-4B
MEMORY CARD SPECIFIC TERMINOLOGY— Sec. 2.8, Page 2-13

Release 7
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 2 X 1M BY 9 SRAM MODULE

2 X256K BY9 SRAM MODULE

® X 64K BY 9 SRAM MODUL
76 PIN ZIP/  

  
  
  

 
  

Pozo)| ppc
ao

OL

The PDi{n) pins are connected to GND (G}or leff opin {0}. .
E1 & W1 CONTROL O60, O2, 04, 6, O10, Q12, 14, Q16
E2 &W1 CONTROL Q1, 03, 95, O7, Q11, Q13, Q15, Q17
E3 & W2 CONTROL 08
E4 & W2 CONTROL Q9

FIGURE 4.3-1

2 X 64K TO 1M BY9, 76 PIN SRAM MODULE FAMILY
Release 1-7
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PHYSICAL

rasRonWRRea Cahedbd 
  SOARtheeeeesoeas wea

‘at

 
fedbaad 

40 PIN
SIP MODULE

TOP VIEW

CONFIGURATION 8 OR 9 DEVICES LONG, SINGLE SIDED

  

 

&£&

8 OR 9 DEVICESS LONG, DOUBLE SIDED     
 
 

mwMhb&wNo
DQi4d=wo  
 
 
 
 

 NG CESeweo=. we on eae ww wees ae ——.a
NG CE41 Gn GS ee ee weEe ae ae SES oe oeon jo aisoeaw ™ eta

poseoedesssagpaaewaenednonn==tonneagpeenee_ DQ2! NO. pasnehoN ne leMoe pDoeeeOU,

 
 

  

 
 

 
29 wx on SE oe seo eeoe we =z===*. wm ewaoe oe OS ee
30 .aESae a=

* PIN 5 RESERVED FOR OPTIONAL REFRESH (F) WHEN NOT NEEDED FOR A10

@ NX 18 MODULE CAN BE USED ASA2N X98 BY CONNECTING ADJACENT 0, G, & OO PINS TOGETHER
CONFIGURATION GIVES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE
GIVING LENGTH AND NUMBER OF SIDED POPULATED, VERSION IS THE LOGIC ORGANIZATION CF THE
MODULE WHERE "NT IS THE CAPACITY OF THE MEMORY DEVICE USED.

THOSE PIN NAMES LABELED "" (PRIME) ARE CONNECTED FO THE SACK SIDE GF THE MODULE ONFHE DOUBLE SIDEO CONFIGUAATIGNS.

FIGURE 4.3-2

40 PIN DRAM MODULE FAMILY  
Release 1-7
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SPEED (RAC) 

|wl
PD SPEED TABLE

 
 || Bh]OFfo

 

 

   
  

a|612 | gOB
=5
<a| oO

aMx 1616 1 RE | NCI
aM x 16/162 RE_|VSS|

_NO CARD
PD CONFIGURATION TABLE

 =ai
  

 
 

 
  

 

  
 

 
—

area[NO|NO[RetLHC [|S
ercresie4AE[NO[No[RET|RE2|
ncrane2aE[Ae[wo]Ret[nC|
ecronecRE[ae[wo[Ret[nee|RES |
eanrazpao[no]Ne|ne[WO

 

 
 

  

Pins 19 & 20 (DOB & DQ 17) are NC for X16 Versions

 
TOPVIEW

* SEE TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS
AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION

FIGURE 4.3-3A

60 PIN x16 or 18 DRAM CARD FAMILY PIN CONNECTIONS

Release 2-7
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BLOCK DIAGRAM - 512K W 2 RE

AO ~AB
W

REO
CEO
CEt

REA

pao ~‘Bas pag DQI7

 

BLOCK DIAGRAM - | MW 1 AE

re 
FIGURE 4.3-3B

za

 

 

 

60 PIN x16 or 18 DRAM CARD FAMILY BLOCK DIAGRAMS

Release 2-7
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Release 3-7

JEDEC Standard Ne. 21-C
Page 4.3-7

* NOTE: This Standard is applicable to SRAM, EPROM,
OTPROM, EEPROM, and FLASH Memory. Itis
not applicable to DRAM.

TOP VIEW

. FIGURE 4.3-4A
68 PIN MULTIPLE TECHNOLOGY CARD-FAMILY |
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Page 4.3-8

— ._ Main Memory ReadFunctionfor all types of MemoryCard exceptDRAMa
PMobEss(‘wsRG|Ee[Er[aolG| WIvere|veri[pais-pas|pa7-pao|

PStandbyModeTX| HT|XTxX|x|voc | vec “High-2|High-Z_|High-z_|
rtsTETATTST[aTte[oe| ts [eeVcc High-Z Odd-Byte

|WordAccess(16 bits) [H|E}tTx|e{u |vec|vec|odd-Byte|Even-Byte|
|Odd-ByteOnlyAccess THIt{HIxittyvec|veo[odg-syte|High-z_|

Main Memory Write Function for SRAM and EEPROM»
pMopEa[E>ei|ao|G['w|vep2|vept_|pq1s-pos|pa7-pag||StandbyModePEceeDeeae
ereTTSTsleleTsTagoeSaVCC Odd-Byte

|WordAccess(16bits)_|16 bits|voc|VCC Odd—Byte|Even-Biyte|8rierpaceselHebchebeeeeeLosta
Main Memory Write Function for OTPROM, EPROM, and FLASH Memory

NaAa
vertTaTTTelulelse[ee|eenVPP Odd_-Byte

|WordAccess(16bitsy) [H[uttutxtH[et|vee|ver|odd-Byte|Even-Byte
|Odd-ByteOnlyAccess |H]itu]x[TH]e|vee|vec| odd-pyte[xxx

Attribute Memory Read Function
PMopeTG[3et|ao|G|W|vepe|veri[pa15s-p98|p97-ba0|GswissPePeebeDictveevee[eePee
oTTeeTSTeele[ee|VCC Higher omave}Valid|WordAccess(16bits)_|16 bits)|vec|Not Valid|Even-Byte|= e

nin>iewile cancion for SRAM and EEPROMOBERETESTELooPSDLveeLversporepoe [orna0|eeeEeeeae
wsTTTTSTATTeLee |[aeVOC

|WordAccess(16bits) [bt[etetxate|veo|veo |xxx|even-Byte|Even-Bis
|Odd-ByteOnlyAccess[ttttHixtH|e}veo|veo|xxx|xxx

Attribute Memory Write Function for OTPROM, EPROM, and FLASH Memory

PEeeeBLALee|StandbyModesdMode _

TWoriAocessebay CLL rararan ise|we|_|a
Fodd-BitoOniyacsessLcLetebxtubet ve1 veo13071soo

NOTE: For those pins in the above tables where "VCC, VPP"is specified, either supply may be used for
programming atthe option of the manufacturer. However those cards which use VCC must be ableto with-
stand VPP without damage.

FIGURE 4.3-4B

68 PIN MULTIPLE TECHNOLOGY CARD FAMILY FUNCTION TABLES

Release 3-7
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4.4 Four Byte Modules & Cards

4.4.1 —64 & 72 PIN ZIP/SIMM SRAM MODULE

4.4.2 - 72 PIN SIMM DRAM MODULE FAMILY

~ 72 PIN SIMM DRAM ECC MODULE FAMILY

4.4.3 — 88 PIN DRAM CARD FAMILY

4.4.4 —- 72 PIN DRAM SO-DIMM FAMILY

4.4.5 — 88 PIN DRAM SO-DIMM FAMILY

4.4.6 — 112 PIN MPDRAM DIMM FAMILY

4.4.7 ~ 80 PIN EEPROM SIMM FAMILY

4.4.8 — 100 PIN DRAM, SDRAM & ROM DIMM FAMILY

Release 7
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4.4.1 ~ 64 & 72 PIN ZIP/SIMM SRAM MODULE

CAPACITY—16K, 32K, 64K, 128K, 256K, 512K, 1M, 2M, or 4M WORDSOF32 BITS
CONFIGURATION-—-FOUR BANK MODULE

—SELECTABLE BY BYTE GROUPS
LOGIC FEATURE—The 72 pin modules are supersets of the 64 pin family with added capacity.
PACKAGE—64 and 72 PIN SIP MODULEWITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS-—Fig. 4.4.1-1

Release 6
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 NOTESfor 72—pin ZIP/SIMM module pinout:
1. ET enables DQapins 8, 10, 12, 14, and 24, 26, 28, 30; E2 enables
OQb pins 9, 11, 13, 15, and 23, 25, 27, 29: E3 enables DOc pins 44,
46, 48, 50, and 60, 62, 64, 66; Ef enables DQdpins 43, 45, 47, 49,
and 61, 63, 65, 67.
2, W enables writing into all enabled devices.
3. G enables outputs from any and all enabled devices.
4. This footprint is a superset of the 64~pin JEDEC standard. Any

ZIPISIMM 64 pin JEDEC standard module may be used inthe 72—-pin footprint.
PD3 and PD4 become NC (OPEN)in this case.

eeea 5. Two pins (f & 2) are available for future definition.

 72P MODsTPINT PINT PIN| PINpeneLalerso|

__#eakxsePolo's|

|easexxs2fo}ol]s|
psiakxse[Ols|o]

oO]s|

rote

16K TO 4M BY 32
SRAM ZIP/SIMM

16K, 64K, 256K X39
SRAM ZIP/SIMM

   

  
 

 

   ZIP/SIMM

 
 

 
   

  
 no

 

 
 

“IMX32_

2M X 32
4M X 32

‘ sone

|oO

3AC

S$ = CONNECTED TO VSS

# Indicates configurations duplicated in 64P package. Use PD1 & PD2 only.

 
 
  

 
 

  
 

2l= PRESENCE DETECT NOTES

1. Compatibility has been maintained with existing 64~pin standard
2, PD signature has been added for 32K X 32 & 128K X 32
configurations that were not implemented in the 64—pin standard.
3. Six PD signatures are left undefined for future definition.

ADDRESSPIN ASSIGNMENTS
conmaunsron]ADDRESSPINNUWBER
PPuooMeS|co]se[ao[ea[se[7]HT
ecicse)Ne]no]NePo[No[NO|Nol
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 64 PIN
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 72 PIN

ZIP/SIMM
 

FIGURE 4.4.1-1
16K TO 4M BY 32 SRAM ZIP/SIMM MODULE  
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NOTE: The 72 pin module standardsthat follow describe two separate devices. Both have a 4 byte
data interface. Oneis intended to be used with or withoutparity bits while the other containserror
correction bits ECC). The onewith ECCis similar to the parity module butis not completely pin
compatible

4.4.2 ~72 PIN SIMM DRAM MODULE FAMILY

CAPACITY—-256K TO 512M WORDSOF 32 or 36 BITS
CONFIGURATION—SINGLE OR DOUBLE SIDED MODULES

USING 1M, 4M, 16M. 64M, or 256M MEMORY DEVICES
LOGIC FEATURES, These modules contain a “oresence detect" feature which conists of output

pins which supply an encoded value which defines the storage capacity and speed of the module.
PACKAGE—72 PIN SIMM MODULE
PIN ASSIGNMENTS—Fig. 4.4.2-2A
‘BLOCK DIAGRAMS—Fig. 4.4.2-2 A=>K. A series of block diagrams for recommendedconfigura-

tions ig summarized in Fig 4.4.2~1 and detailed in Figs. 4.4.2-2 B=K
POWER & INTERFACE VOLTAGE LEVELS: A pinout is provided for 5.0 V and for3.3 V power and

interface levels as defined by a voltage key in the socket.
72 PIN SIMM DRAM ECC MODULE FAMILY

CAPACITY---256K TO 512M WORDSOF36 or 39 BITS
CONFIGURATION—SINGLE OR DOUBLE SIDED MODULES

_-USING 1M, 4M, 16M. 64M, or 256M MEMORYDEVICES
LOGIC FEATURES,These modules are optimized for ECC applications. They are similar to but not

the same as the modules describedin Fig. 4-6, The Standard defines a “presence detect” fea-
ture which consists of output pins which supply an encodedvalue which detines the storage ca-
pacity and speed of the module. The PD codeidentifies the presence of an ECC module as wellas the speed and organization ofthe module. The Standard also defines the logic organization of
the modulesin Figs. 4.4.2-3B & 4.4.2-3C.

PACKAGE——72 PIN SIMM MODULE
PIN ASSIGNMENTS—Fig. 4.4.2-3ABLOCK DIAGRAMS—Figs. 4.4.2-3 B&C.A series of block diagramsfor recommended configura-

tions is summarized in Fig 4.4.2-1 and detailed in Figs. 4.4.2-3B&C .
POWER& INTERFACE VOLTAGE LEVELS:A pinout is provided for 5.0 V and for 3.3 V power and

interface levels as defined by a voltage keyin the socket.

Release 6-7
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72 Pin SIMM Block Diagrams

The block diagrams given in the 12 pages, Figs 4.4.2-2 B = K and Figs 4.4.2-3 B & C),
are applicable to the 72 Pin SIMM pinouts shownin Figures 4.4.2—2 A and 4.4.2-3 A.
These block diagrams are provided for guidance only. Other implementations with dif-
ferent block configurations are also acceptable.

The following table showsthe applicability of the block configurations given to the 5 V and
3.3 V Non-ECC and ECC modules.

|_-Configuration #Banks|Applies to:|Applies to:
5VSIMM /|3.3 V SIMM

Parity, Non—Parity

"X92/36 W/X4, X1 (X36)|tor2[|xX| xX|

 

 
 
 

 

 
~ >

[KaeWike2,XORCE[tore[SidXt

aawk_tere[x__+L xa oy
Note: To reduce the numberof diagrams,only 2 bank versions
are shown. !n addition, in cases where one SIMM I/O width can
be described as a depopulation of another SIMM(i.e. X36=>X32),
the depopulated devices are shown by a “dashed”outline.

  
 

  
 

 
 

 
 
 

 

   ________RE ANDGWIRING FOR BYTE WRITE SIMMS.
SIGNAL NAME ~ 5VSIMMs 3.3 V SIMMs

PUG Tied to GND Wired to Pin 46G

, REO Connected as shown. REO, RE® nets connected to-
__ Tied to pin 44 (REO) _ getherandtied to pin 44 (REO)
aa } Connected as shown RE1, RE3 nets connectedto-

Tied to pin 45 (RET) getherand tied topin 45 (RET)
RE2 Connected as shown. REO, RE2 nets connected to-

Tiedto pin 34 (RE2) | gether and tied to pin 44 (REO)
Connected as shown, RE1, RES nets connected to-

Tied to pin 33 (RES) gether andtied topin 45 (RE)

 

 
 

a

 

FIGURE 4.4.2-1 _
72 PIN DRAM SIMM APPLICABILITY TABLE oe
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seoa pons[otsforsto]
| aonsTOTOLSTSLE!

pat_| pai||40]ceo|ceo|raonsPofols|ols
| baie_|pata|Pons|OfOTs]slo|

FTpos0|azo||4s|cer|cer|eas Oe potetate

vop|von|[46|ne|G|=fameaixssy “foonsPolofolsts|
fainu|pos_|0.568 (128M x 32/36} 80nS foloTs|2tao|ao_||48|porecey|poece)|Lols}9|

pse|pao{noeJ[a2|a2_|[50]baa|doer|TOTS

47] a5|a5||pat|pat|Ea LSS)rie]as |ae||54]daze|poze|peons[ofots|otsfe|e,aione,aro| [8]para|paw eererorsteto]
r20|pasa|pas|[58]paso|paso|ROTONNECTIONS CONNECTED TOVSS

{21[paz2|paze| 57|pais|pais | —. [E00 Fin: vsstor £00, NC forFast Page.
22|pas|bas. Peeppas|post NO, me ECCFunction (els48) is nota detined functionTpazs|po23_||vob| vop_| or sne evices In Is Stan ard, owever, His use ma ,reatpas|_vas_||60]paa2|pas2| iitThegenoVocehep

DQ7 62|pass_| poss ||

[stnose|ass fon patelaelno, att [we,art||65] oars | mare|se[ve[ne]|e[aaaaeaoaeaeax
[von|von | [es] nc | EtIFez5[a[wo]we|e[aa]arafosata

Seeeeeen32|eee|eeealaNC, RES INC, AI2)})_E™. J[ae]ne[Bee[rene|r|ne|we[taAo
[34|P7olpp4_|Ppa|- No Nea AS35 [ppane, Ndjp0a26, Nd [ne[fuefae|we[reswo[elweRelne
-5efpoannefpoae, vc] [zz] _vss_| vss _| ‘gpuseichatienneseyeticnowicounriers,NOTE — This tamily of pinouts is approved for use in SIMM moduies

* * : which are nominally 4.25" long and with a height which variesSee Figure 4-18 for applicable block diagrams depencing onthe configuration and the memory devices used. SeeJEBDEC Publication 95.

 
FIGURE 4.4.2-2 A

256K TO 256M BY 36, 72 PIN DRAM MODULE PINOUT
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CEI

Das
DQ10
pQi11¢
Ba12

BQ
DaQ148
DQ15
DQ16

CE2

DQis4
7 DQ

DaQ20
DQ21

 

Da22
DQ23
DQ24
DOQ25 6

p

DQ26 *———{ba
‘CES

DQ27
baQ28
Daeg
DQs0«

 
 

DQ31®
DQ32
DQ33
0Q348

r a — r EaLo
D fretagse-——-{Da Dit | {Da bas|

FIGURE 4.4.2-2 B
X32/36 DRAM SIMM,2 Banks with X4 & X1 DRAMs
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  CEq
Dos ®&
pQio€
Doe
poiz6
DOWs
bat <
DQi5e——
DQ16¢ °
DOT?e=-—

CE2
bats
pats
pQ20¢
pees
Dae22
paz36
pa24e~
paase
DQ26e—-—

CES. «
DQe278
pa2ee
DQ2ge
DQ308
DQ3i¢
DO32¢ “
paa3ae—
DQ34¢
DpQ35e-—-—

RE2 ¢ _ RES

NOs, DO17, DO26, & DQ35 ARE NOT USED
ON THE X32 MODULE USING X16 DRAM

FIGURE 4.4.2-2 C
X32/36 DRAM SIMM,2 Banks with X16/18 DRAMs
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D17/4
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pas2¢
ba33e-—
pas4e—

BQ35

RE2 « RES

FIGURE4.4.2-2 D

X36 DRAM SIMM, 2 Banks with X4 & X4 W/4 CE DRAMs
Release 6-7
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also
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AO~An

DQOQ ©
DQi §
bae2
DQSs
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DAs &
DQ7

pas ¢

CET

pag e—
DQ
pai
bpaize

naise
DA1I4e——
paI5e
paiee

pai?

- DA18e—
DQi96
bo20e
Daz

DQe28
DQ234-
DO24e
Dae25¢

paz6ee-— Da pig2}-—DQ p19CES : ’ =—=eETT
DQe7é
DO28&
poQes6
pasoe  DoQsl
DO32
DQ33
DQ34&

DQ35¢

RE2 6 = RES

FIGURE 4.4.2-2 E

X36 DRAM SIMM, 2 Banks with X4 & X2 W/2 CE DRAMs
Release 6-7
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batt
paize
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‘DQIE®
paté
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BQIG
Bat
bat2
BOIS
DQi4
DQ15
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Daag
DaQ1a
Dat
DQI2
DQ13
DQi4
DQI5

  
 
 
 
 
 

 

 
 
 

"RE
RES «

Age>0: D0 & D1. D4 & DS
B06-——————-[>B0: D2 & D3, D6 & D7

AI-An At—An: DO to D7

VDD&——--—.,—--——-—-- D0 to D?
vsse-————____1_______—» 0 to D7

FIGURE 4.4.2-2 F
X36 DRAM SIMM,2 Banks with X16 & X4 W/4 GE DRAMs
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FIGURE4.4.2-2 G

X36 DRAM SIMM,2 bank with X16 & X2 W/2 CE DRAMs
Release 6-7
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D5DVoorocoor?gOOoOO IAAkSG
LU

   

DQ33
DQ34

RE
RE3

A0@————-[>Ad: DO to D3, DB to Dit
Boe——_—_—_[>--_—— 0: D4 to D7, D12 to 015

A1—-Ane——_——_[>»Ai-+An: D0 to D18
VDDe-———_.-———— D0 to DIS
VSSe——--_--____—_ D0 to D15

fo

FIGURE 4.4.2-2 H
X32 DRAM SIMM,2 Banks with X8 DRAMs  

Release 6-7
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FIGURE 4.4.2—2 1

X36 DRAM SIMM,2 Banks with X8 & X2 W/2 CE DRAMs
Release 6-7
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DOQi4
DOT 5e—~
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Ck2
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Dais
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. DQ22
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CES
DQ278
Da2s
Daze
DQ30e-———
DQ31#
DQs2¢
DQ33*
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Age-—-——[>-————»  A0:D0 & Di. 04 & D5

BO: B2 & D3, D6 & D7re
A1+Ane-———[>——— _A1—An: D0 to D7

VODe—-————s—OOOOOOot«=O to D7
VSSOe0 to D7

FIGURE4.4.2-2 J

X32 DRAM SIMM,2 bank with X32 DRAMs  
Release 6-7
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DQi7e

“EI Lti

0 6
pat Crt

paz6e— Q0 pe 4

FIGURE 4.4.2-2 K

X36 DRAM SIMM,2 bank with X32 & X2 w/2 CE DRAMs
Release 6-7
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CEO 32M X 36/39|80 nS sloisio|
NC, Atol ato_|jons|stotststof0|
NC, ANY AM iMx36or40[ toons|sisisisits|o|

CEI eamxseaa| ons|sit s|s slo!
|REO_|rons|sl!sils|slolo_

La omxs6or40/joons|siofol}sts|o|
DG21 128M X 36/39] 80.nS_| Lol silo

mOoO

  
  
   
  
 
 

aMxasor4o[ eons|sis{|ofo}s|s|
asemxaeag| 7ons|Sisioo}sjols|

fens|S|S|o[olols|
_[sons|sfsiolfs{sls|

simxaeiae1 7ons|sfoj}stsfols|
feons|s?ofsfofol's|

| sons | sto Tsts|
G=NC CONNECTION) $= CONNECTED TO VSS

EDO Pin: VSS FOR EDO, NCfor Fast Page.
ECC Pin: VSS for ECC Module, OPEN for NON ECC Module

# The connection of PDS to VSS must be madethrough a 2..6 KQ resistor

>5{oll=[>|isisisIBISIBIS 10 i>eeee| =kiw
 

  
  
  
  

pa27.

pazs

1m! o| leyj
o

DQ27
 
 

oOQ ayoO QOQtsny oOo
DO31_

DD

DQ32

_| pass

|_bast a risen enero
CONFIGURATION PIN ASSIGNMENTTABLE

re[an[on[[er
Fae[ve[wef[neeoefeoex
[20[ne[nee[ne[afe
jae[ve[vee[0[a0[asa|3]|
aa]|e[ne|ew
F734_[we[Relwo|e]weelwews[ala]a
[4s[we[afeieeei

*A41, A12, or A13.0n Pins 29, 33, or34 are used onmedules
containing devices that require asymetric ROW/ COLUMN
addresses.

NOTE — This family of pinouts is approved for use in SIMM
modules which are nominally 4.25" long and with a height
which varies depencing cntheconfigurationand the memory
devices used. See JEDEC Publication 95.
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DQ12
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A Q36,NC

Q

Q38,NC] EDC

NC. 
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_DaI6
VDD glo
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| aceiolo IO12 oMEBedefh orit

NC

Nc

29 | DOI?
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NG, A13

DQi7

pais

|NMimitheseeeereeanhlj2[9[s]2]8[8/8]8/8/82/3|8|=)8[ss[slalass[s|=]slef@[sje[a=|ly|=
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5.0 ¥ 72 Pin DRAM SHMM VOLTAGE KEY 32 ¥72 Pan GAAM SMM VOLTAGE KEY

ar

FIGURE 4.4.2-3 A
256K TO 8M BY 36or40, 72 PIN ECC DRAM MODULE PINOUT
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This device is

'

Da16e not used in inebOW7¢ 'paige X36 modules
bOi9e '+

BLOCK DIAGRAM for 256K/1M/4M X 36 or 40 USING X4 DRAM

FIGURE 4.4.2-3 B

36/40 BIT 72 PIN ECC DRAM SIMM,1 Bank with X4 DRAMs
Release 4-7
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ely,

eS, 
 

a 2

These devices are not BDQIGe-———-{. DON
applicable to 3.3V SIMMs DQg7@——~| DAT 44

DQI8e————~{ DQ2 b-——4 pa2

Lon a aaae me 7

FIGURE 4.4.2—3 C

36/40 BIT 72 PIN ECC DRAM SIMM, 2 Banks with X4 DRAMs 67Release 6-
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4.4.3 ~ 88 PIN DRAM CARD FAMILIES

NOTE: There are two versionsofthis Card, shownin Figure 4.4.3-1 describing X 32 & 36/39 configura-
tions, & 4.4.3-2 describing a X 40 configuration. They are similar but not fully compatible. Caution
should be exercised in using these standards.

CAPACITY—-256K TO 128M WORDS OF32, 36, 39 OR 40 BITS
CONFIGURATION—~16 Different Configurations Using 1mb, Amb, 16mb, 64mb, & 256mb Devices

And With 2, Or 4 Reé Clocks.
LOGIC FEATURES—Thecards may be used with DATA BUS widths of X16/18 or X92/36 or X39— The

cards contain a "PRESENCE DETECTfeature which conists of output pins which supply an encoded
value which defines the storage capacity, configuration, and speedof the card.

PIN ASSIGNMENTS,32, 36, & 39 bit—Fig. 4.4.3-1 A
PRESENCE DETECT TABLE 32, 36, & 39 bit—Fig. 4.4.3-1 B
CONFIGURATION BLOCK DIAGRAMS 32, 36, & 39 bitFigs. 4.4.3-1 CO, 4.4.3+1 D, 4.4.3-1 E, &

4,4.3-1 F ,
PIN ASSIGNMENTS,40 bit—Fig. 4.4.3-2 A
PRESENCE DETECT TABLE40 bit-—Fig. 4,4.3-2 BCONFIGURATION BLOCK DIAGRAMS 40 bit—Figs. 4.4.3-2 C, 4.4.3-2 0, 4.4.3-2 E,&4.43-2F
PACKAGE—88 PIN JEDEC MEMORY CARD

Release 6-7
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 D5BK TO 128M BY36/39 ORAM CARD
DbeK TO 128M BY 32 DRAM CARD

   
  64M X 36, 2 RE

‘Ty28M X36, 4RE |

  * See TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS
AS AFUNCTION OF CARD CAPACITY AND CONFIGURATION

i

BOTTOM VIEW

FIGURE 4.4.3-1 A

88 PIN, BY 32 and 36/39 DRAM CARD PINOUT Release 6-7
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PD BITS CARD RE :
5.4.3 21 [DENSITY] ORGANIZATION /REQ'D ADDR. ADA. _OEPTH

1oe00 imp|256Kx1,4, 16,18|18

0000 2MB|256KX 1,4, 16,18|18

2mB|512Kx8,9 49
4MB|512KX8,9 19

4MB iMX 4, 4, 16,18
8 MB iM X 4, 4, 16, 18
4MB 1M X16, 18

8MB 1M X 16, 18

   
 

 
 

AVERAGE
REFRESH
INTERVAL

fo| NO CARD INSTALLED
#25 mS

1265MS

125 ms
125 ms

8 MB 2M X 8,3 125 ms16MB 2M xX 8,9 a 125 ms
10 16 MB 4M X 4,4, 16, 18 t2 1 "1024 62 ms SUPPORT 12/10 AND 11/11 ADDRESS
10a 32 MB 4M X 4, 4, 16, 18 12 “41 P*1024 62 mS SUPPORT 12/10 AND 14/11 ADDRESS

32 MB 8M X 8,9 13 [ety "1024 62 ms SUPPORT13/10 AND 12/11 ADDRESS
G4 MB 8M X 8, 9 13 “Hi "1024 62 ms SUPPORT 13/10 AND 12/11 ADDRESS
64 MB 16M X 1,4, 16,18 14 “11 *1024

t4 "11 *102416M X 1,4, 16, 18

. INDICATES REDUNDANT ADDRESS THAT MUST BE PROVIDED AT CE\ TIME (TO ALLOW USE OF MIXED DRAM ADDRESSING)
** PAGE DEPTH DETERMINED BY THE SMALLEST CE\ ADDRESS DRAM

* ALL DENSITIES ASSUME 4 BYTE CARD_DATA WIDTH (82 OR 36 BITS)
FOR THE PDn PINS, 1 = NC,O=VSS

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE

 

 
 
 

  
  

   
  
 

     
    
     

   
 

  
    

   
 

 SUPPORT 13/11 AND £4/10 ADDAESS
SUPPORT 13711 AND 1410 ADDRESS

 

   
Z nit
e

 
 
   

 
_PIN NUMBER

amonteeheetebeterbefa
pesos

 

  
  
  

  
 

 

VDD POWERPIN ASSIGNMENTTABLE

FIGURE 4.4.3-1B

88 PIN, BY 32 AND 36/39 DRAM CARD CONFIGURATION TABLES
Release 6-7
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BLOCK DIAGRAMfor 512K /2M/8M/32M X 36 or 1M/4M/M6M/64M X 18
USING X8 or X9 DRAM

FED — RE
CEO 6 CE
WwW W

 
   

 
 

Do-D3|ADDRESS
Siek XsooriMxis|4M(X9)|AQ—A9
2M X 36or 4M X 18 ,

WORD ORGANIZATION

  

     
[16M (X9})}_AO — A10

8M X 36.0r 16M X18 | 64M (X9)] AO— Ate.

* NOTE: The BASE MEMORY DEVICE columnsgive the total device capacity In
bits and the data interface configuration ,

note 1: In an 1& bus system, REG and REZ will be controlled independently and the data bus
wil be connected to for an 18 bit bus ourside the car

in a 36 bit system, REO and RE2will be actuated simultaneously
note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4.4.3-1 C

88 PIN, BY 36, DRAM CARD 1 BANK USING BY 9 DEVICES
Release 6-7
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BLOCK DIAGRAMfor 1M /4M/16M/64M X 36 or 2M/8M/32M/128Mi X 18
USING X8 or X9 DRAM

rl al
E0 °
mo falmnmim poi
 
  
 
 

 
 

 
  

 
 

w |
Se ailpen

Dad pao
501 [| Dot
DaQe2 DQ2
Das Das
DQ4 D4
pas pas D4
DQ6
DQ7
pas

CET

Dag
DQi0
pat
DO
DQ13
DQ14
DO1s
Dots
DQ17

WORD ORGANIZATION

_bo-D7 | ADDRESS
1M X36 or 2M X 18 _AM (9 AQ - AS
4M X 36 or 8M X 18 16M (X89)|AG-A10
16M X 36 or 32M X18 64M (X9)|AO - Ai2

*NOTE: The BASE MEMORY DEVICE columnsgive the total device capacity In
bits and the data interface configuration

note 1: In an 18 bus system, REO and REZ (also RET and RES)will be controlled independently
and the data bus will be connected to for an 18 bit bus ourside the card

In a 36 bit systern, REO and RE@ (also RET and RES)will be actuated simultaneously
note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4.4.3~1 D

88 PIN, BY 36, DRAM CARD 2 BANK USING BY 9 DEVICES
Release 6-7  
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BLOCK DIAGRAMfor 256K /IM/4M/6M/64M X 36 or 512K/2M/8M/32M/128M X 18
USING X4 and X1 DRAM

 
 
 
  

 

 WORD ORGANIZATION " as : -
DO- D7|MO-—M3}ADDRESS

“256K X36 orb1eK X18] 1M (X4) | 256K (X1)|AO~ AS
1M X 36 or 2M X 18 4M (X4 AG~AS  

 

 
 
 
   

4M X 36 or 8M X 18 46M (X4) 4M (X14 AO— Ait
{6M X 36 or 82M X18|64M (x4 AO A13_

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in
bits and the data interface configuration

note 1: In an 18 bus system, REG and REZ will be controlled independently and the data bus will be
connected to for an 18 bit bus ourside the card

In a 36 bit system, REG and RE? will be actuated simultaneously
note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4.4.3~1 E

88 PIN, 36, DRAM CARD 1 BANK USING BY 4 & BY 1 DEVICES
Release 6-7
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BLOCK DIAGRAM for 512K/2M/8M/32M/32M/128M X 36 or 1M/4M/16M/256M X 18

USING X4 and X1 DRAM

  
 

REO —

 nad ¢
DOs
DoE ¢
DQ?

BQ ¢

bpQ9g ~~
DQiO
Dai
DQi2

 

é

DQ13
Dad
Das
Da1s¢—— -

WORD ORGANIZATION — ° eo nanacinni

_ | Do-D15| Mo-M7 | ADDRESS|
BiKX 36 or IMX18 iM (x4)|256K(X1) | AO — AB
2M X 36 or 4M X18 4M (x4)| 1M OG) [AO — AQ
8M _X 36 or 16MX 18 16M (X4) 4M (x4 AQ - A114
32MX36or 64M X 18 64M (X4}), 16M O11

  
 

 
 

  
  
 

* NOTE: The BASE MEMORYDEVICE columnsgive the total device capacity in
bits and the data inte-face configuration

note 1: In an 18 bus system, REG and REZ (also RET AND RE3)will be controlled independently and the data
bus will be connected to for an 18 bit bus ourside the card,
In a 36 bit system, REG and REZ (also RET and RES) will be actuated simultaneously

note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4.4.3-1 F
88 PIN, BY 36 DRAM CARD 2 BANK USING BY 4 & BY 1 DEVICES

Release 6-7
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256K TO 128M BY 40 DRAM CARD  

 
   

 

Dat = o G 46 bai
= G 47|Daig
paz|4 o ae
Hee a 438} Daze
pas_| 8 o mes

— B83 = o 49|pa2i4 Da2 oo

: oes = i 50! Daze | Pin Assignment, Cards based on X4 DRAM
: a. nO24 _— ___CardPinN

vom} 2}|89]—[3 [pos|foneiurarion 20|21|2«[27[oi|62|4|65|
venayt ti oo S4| poze||ase x 40 im] NC}NC|NCby.NdNo|Nc|No|NG.FN ee oO <= =

sects] fee] EEE SE[-wx) nelnonebuao[Newefne] |
vowti5 a @ s8{ aa||_2mx4o.any| No}No, NG RE

; wre aes gy 2 So| AS. 4M X 40 (16M)| At0]NC|we shenmanee = a 80 — i

yon.yy} 17 On aT ao 1 18M X 40 (16M)|Ato]Nc|BV.N ery i
AS.|18 ay 62 atic] [18M X 40 (64m no | No|As [att|No] No Si =r :

fot (le es vss_||_32mx 40 (eam) Ato] at2| Cet| no|ae [att] No Re
m22 ao 64|ata"|[eam x 40 (esm)] Ato] at2_ Ata+}2 O =| [84M NC NC

REO|22 oo Bet ee] teem x40 (esem] At0
= = o o 871VSS Pin Assignment, Cards based on X8 DRAM :

ogy 251 84] etye cL | ard PinNumber

mer] Joa] [rCpor|Psaccouml notnelnountaeTuo]nelnol |ED? de o = —_ i

fee] fo S| P22 2871 caon)nolnooeTbundao[wono [aE :
PD_|90 o5 Fa [7 pps] |_2M x40(emf ato]ne|ncbundas[asi]welne|
ee te1 (lo 2 7|pp7||_4mx40 (16M) St bundae[ar|nol Ret

“bar 33 n° 7e}_ eps ||amx40 (6am) ato] ai2 :

weoalee| fe S| BSPeave |
22102 na 80|_oa27_| Le4Mx 40 (256m)

vous|3 5 $0.) 2027. 40 (256M) At cE Et
patt_| 38 oF 5 bees ADDRESS AND CLOCKPIN ASSIGNMENTS393 q ——
pol? | a 83} paso :
pai3|40 a4 it :
bois ]ai]|a 84 | “past
| — aq 85|_bose :DQi5|42 a == :
DOTS a 86[DaQ33 :
pare|43 a7 Spas '
Ves 144 Oo 87 | _DQ34
ae a

* SEE TABLE FOR FUNCTIONAL ASSIGNMENTS FOR THESE PINS
AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION

 
BOTTOM VIEW

FIGURE 4.4.3-2 A
88 PIN, BY 40 DRAM CARD

Release 4—7
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Page 4.4.3-10

SPEED (tRAC)

SeanaREFRESH MODE|

PD SPEED TABLE PD REFRESH MODE
TABLE

PD SITS CARD RE acrresh|
eoset43.2.4_|DENSITY DRGANIZATIONADDR.JAODA KORASLOWfrrspoom]||]

9:0 1MB 256K X 4 8 64

6 0 2 MB 256K x 4 8 _ 64
Of 2MB|512K X8 10 16|128

0 1 4MB}512KxX8 10 16 128
10 4MB IMX4 10 10 16

10 8 MB IMX4 10 19 16
17 8 MB 2M X8 11 16 32|256
i144 16MB 2MxX& 1i 10 32|256

0 07 16MB 4M x4 [11Ne 14/10 64|256
0 0] 32Ma 4MX4 HIN2) i164] 256

, 0 1] 32MB “aM x8 -£12/13, F140) TBD TBD
+ 0 14 64MB BMX8 F41243) 4440) TAD TBD

1 64 MB 16M X 4 13 Hi TBD TBD
1 128 MB 16M X 4 13 li TBO TBD

0 1 128 MB 32M x 8 TBD TBD) Teo TBD
0 1 1256 MB. 32MX8|TBD] TBD] TBD|TBD

256 MB "64M x4 TBD “TBD “TBDDITBD
512 MB 64MX4{TBD] TBD] TBDITBD

—THE PDn PINS, 1=NC,0=VSS
NOTE: In the above addresstable, optional address configurations are given
for some devices to allow for different approved refresh counts.

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE

NOTE: The DRAM densities are shown in parentheses (xxxM)

FIGURE 4.4.3-2 B

88 PIN, BY 40 DRAM CARD PD TRUTH TABLE
Release 4-7
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BLOCK DIAGRAMfor 256K/1M/4M/16M/64M X 40 USING X4 DRAM

DQ4 8
DQ5
DQ6 ¢
DQ? ¢

Dag ®
D108
DOI1€
dbaQizeé

boi
BO

paises

DQi3¢«
DQ14
DQ6¢—-
DOG 

*Base Memo
Device

#

SVLA SO

OME 40
54M 4.40

* NOTE: The BASE MEMORYDEVICE columnsgive
the total device capacity in bits and the data interface

word width.

NOTE: There shail be ane bypass capacitor between
VOB and VSS fore each memory device on the card.

FIGURE 4.4.3—2 C

88 PIN, BY 40 DRAM CARD 1 BANK USING BY 4 DEVICES
Release 4-7
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BLOCK DIAGRAMfor 1M/4M/16M/64M X 40 USING X8 DRAM

 

 

 

  
 

 
A

5

|32MX 40] 64m(xa)|Ao aii|Agate|
[128mx 40l 25emixey |TRD_|

* NOTE: The BASE MEMORYDEVICE columns give
the total device capacily in bits and the data interface word width.

 

 

NOTE: There shalt be one bypass capacitor between VDD and VSS
fore each pair of memory devices on the card. The value of the ca-
pacitors will be determined by the memory devices used.

FIGURE4.4.3-2 D

88 PIN, BY 40 DRAM CARD 2 BANK USING BY 4 DEVICES
Release 4-7
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BLOCK DIAGRAMfor 512K/2M/8NM/32M X 40 USING X8 DRAM

ADDRESS

_FIELD 
* NOTE: The BASE MEMORY DEVICE columns give
the total device capacity in bits and the data interface

word width.

NOTE: There shall be one bypass capacitor between
VDD and VSS fore sach memory device on the card.
The value of the capacitors will be determined by the
memory devices used.

 
FIGURE 4.4.3-2 E

88 PIN, BY 40 DRAM CARD 1 BANK USING BY 8 DEVICES
Release 4-7
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BLOCK DIAGRAMfor 1M/4M/16NM/64M X 40 USING X8 DRAM
LE
f :&

  
  

  
   

ADDRESS  
 

 

bags
poo" Dg FIELD-Dati piccolo,aaDaQtZ AMX 40 6M (X8 A0 10
bats GMA. 40 64M (XS AQ
DQtA C4NLA40 BM (XS BD .
DOS

DOi6 * NOTE: The BASE MEMORY DEVICE columns give
the total device capacity in bits and the data interface

word widih.
DQ27¢-——

DoQ288 NOTE: There shall be one bypass capacitor between
DQ29 VDD and VSS fore each pair of memory devices on the
BQ30 card, The value of the capacitors will be determined by
DQ31 the memory devices used.
DOg2e
DQ33
DOQ34

FIGURE 4.4.3-2 F

88 PIN, BY 40 DRAM CARD2 BANKUSING BY 8 DEVICES
Release 4-7
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4.4.4 — 72 PIN DRAM SO-DIMM FAMILY

CAPACITY-—-512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 32, OR 36 BITS
DATA CONFIGURATIONS—Two DATA Word configurations are defined:

32 BIT
+36 BIT

CONFIGURATION---3 Different Configurations are defined using various combinationa of X4, X8, X9
memory devices.

LOGIC FEATURES—-The modules contain “PRESENCE DETECT’features that consist of output pins
inthe PDnfield that supply encoded values that define the storage capacity, configuration, data word
configuration, refresh mode, and speed of the module.

VDD CHOICE-—Thechoice of VDD valuewill be determined by the memory device used and defined by
a mechanicalinterlock KEY

ENHANCEMENTS:In Release 6 Refresh was defined and new configurations were added,
PACKAGE——72 PIN JEDEC SO-DIMM MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Figs. 4.4.4-A
CAPACITY / DEVICE CONFIGURATION TABLE—Fig. 4.4,.4-A
CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.4-B through 4.4.4-D

Release 6
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foconre[oewce|noonPos]rca]eoappor] ©

jp—_—_|PunPkLf|PiBG MODULE

eeee
matxonne|sxxon|otsts| ssts|is)vs|

TTwxsesPxewiee!wofwfo|s| s|o|1s]ns!

jussfeetefetetofs{otie}ou]mow woeTsTsTsTo|ise]ios|

EI

  
 

&VDD_2)~J]

a; wea

PD1

 
 
 
 

x8 popeeeeas pausefue|epaeofoe)
ae xanLuxeonTutols|stols|ueloa)TrwixaoreLauxgeetirLotols|olo|wela!

eteTe
|Dag_| Taxon| aucanoelellstslo}01welnz

persTo Trlplutololselmaol_bai3 TsuxaarsLomxee|etuts|ols/s|wela2!
pais T~seuxsons|rouxennendoo|toto|o|_s|16]mo

1 Prexsone|iguxeanendofts| 0to|s| se] m0)

pasos|ePa rotsts Ls|tettao,

Re|ololols| zi]icBISR122/218 BIN1Si> | ioO
 eoJLs|

j—svzomfounenfofonststs1snynol[___caurcsons|gwaxe|reo[reoLoTs |sTo|reo|eo|
, indicates tthat2H101of Tfmay be usedon this assembly. The apphicalion must determina the appropriate addres-

sing version or provide redundant(12/15) addressingto allow the useof either.
** The DRAMorganizalion is provided lor seference and clantication only. X2 implies X2 ORAMwith 2CEs. X4 canbe
either Xd of X4 with 4 CEs. %4 options are allowed if approved dimensions are mel.

aj mi ND

|-loloWee(2ale2 itslai=
iolo|o|RAISEallele RIBIR[eIN[olotlols|  

 

O= OPEN CIRCUIT BNO CONNECTION) é
CE2 § = CONNECTED TG VSS %,
CEi __ a

REt Saas -|emeomeestsPD? SPEED (FAG

  

wn}leslea}oo]ca]{mad|mtFinn|ow| nN|wala)as}protowae
 

 
nianlalalalalalealwlelwlol[min|rmiajamlelayi_.| jtodforohme|OPT|Gopemdfk|COTE!wdiF

“s
515[<i 8Is|= Nc

oO}0Q26 N 
aeSPEED TABLE

&VDD_

 @ DQ35 NC &Note: This standard allowsfor the use ofdifferent values of VDD
depending on the memory device requirements. A mechanicallelgiglolgio lolId15|6|o poIS1S|SiS“0| Oo|olSlojo!|i@12| ije|218 

 

keyis used to define the voltage as described in the package
registration document, MO-160.

po7__|_71

TOP VIEW ®@ These Pins are NC for X32, and DQn for X36 modules

FIGURE 4.4.4-A

32 OR 36 BIT DRAM SO—DIMM PINOUT
Release 6-7
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bat ¢€
baQ2
DQ3 ¢€
DO4
DQ5 @
pag ¢—
DQ? ¢

DaB (NC}

CET

pag «
paioe
DOt1
paize
DQ13
paide
pQise——
pQi6e—

DQi7 {NC
RES 6
CEZ
REZ 4

paige
paige
Daze
pa2t
pazze—
pazse
paz4
DQ25¢——

Q26 (NC)

pa278
pazee
pazge

paste
pase
pasae
pase

DOQ35 (NC)

VdDdrsadDO to B?
VSS —_——— BO to D7

FIGURE 4.4.4~B

BLOCK DIAGRAMfor X 32 DRAM SO—DIMM USING X8 DRAM
Release 5c7
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DQO

Nae

pa4
DS

DQ? e-

pas {NC)
TED e 
 
  

  
 

  
  

DQ26 (NC)

CES  

 Doe
DOI
DO14
DO12

DQ27
Da28
DaQ29
DQ30

DOS1
DQ32
DQa3
DQ34

Daas (NC)

pa13
pai4e
Da15
DQ16e—-

DOt7 (NC)

VODOo D0 to D7
VSSQe DLO DT

 
 

FIGURE 4.4.4-C

BLOCK DIAGRAMfor X 32 DRAM SO-DIMM USING X4 DRAM
Refease 5c7
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vod DO to D7

VSSqehe©DDO?

FIGURE 4.4.4-D

BLOCK DIAGRAMfor X 36 DRAM SO-DIMM USING X9 DRAM
Release 5c7
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4.4.5 — 88 PIN DRAM SO-DIMM FAMILY

CAPACITY—512K TO 128M WORDS OF32, OR 36 BITS
DATA CONFIGURATIONS—Two DATA Word configurations are defined: X32 & X36
CONFIGURATION—4 Different Configurations are defined using various combinationa of X1, X4, XB,

memory devices.
LOGIC FEATURES—The modules contain “PRESENCE DETECT"features that consist of output pins

in the PDnfield that supply encoded values that define the storage capacity, configuration, data word
configuration, refresh mode, and speed of the module.

VDD CHOICE—The choice of VDD value will be determined by the memory device used and defined bya mechanicalinterlock KEY

PACKAGE-—88 PIN JEDEC SO-DIMM MEMORY MODULE
PIN ASSIGNMENTS —-Figs. 4.4.5-A’
PD, CAPACITY / DEVICE CONFIGURATION TABLES—Fig. 4.4.5-B
CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.5-C through 4.4.5-F

Release 6
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X36 ECCMODE DIMM

X86 PARITY MODE DIMM

at[|heloi

PEELTPELERELTEELEtt8
ory

PEETGEI
<=wis|

 PETETEELTEEEPtPbirtrrdad
PEbiribed

 
 PEEPrdbdbabbbdtab PLEETPPtidtideePIETEETEbbadl

a7

 
FIGURE 4.4.5-A _

X32 and X36 DRAM SO-DIMM PINOUT  
Release 6c?
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To

  
  
  

MODCONFIG | DEVICE|ADDR |potapptalppiqpotee
Haaserfatehtetere

  

  
 

 

x32 NO-PAR.
X36 PARITY |

 

  
 

 
 

  

  

 
 
 

 
 
 

  
 

  

 

 
 

  
 
  

 

oot]
'—imxaaiselstexxes[iol|olololo|

-—nccenefwnxwanoneProffsFoPotaxaeastimxiens fa2telilo!1iol
rouxaoias[ixvaniene|tol1oto1otol1)

oxazine[oxieeeTullitloltl1aiselanuamteletetert
—antxcoao|anxaien—[ehePaTeodpatfa}foaMieeeere emxagaelamxieeo.|iztitliiilito-—axeace_/1e|At

“oueone|xsareelvesLo0To
aanxa0/a6[1oMxsartontefranstiineyoto1010|

aatesasefeanxveeefreopeolfoo“ganx2136]92Mx1/2/8/9|TepfeD|0|o| 0111 eGpO24
reamx3236|64MX1/4[TeDTBD|110|1[_0| ee
emxao/s6 leamxua[tapteplo10ltto

 
NOTE 1 —*This addressing includes a redundant addressto allow mixing of
13/11 and 12/12 devices.

NOTE 2 - The PDmn & !Dn values given in the tables have the following

significance: 4 = Driven to LOGIC HIGHfor PD, OPEN CIRCUIT FOR ID
0 = Driven to LOGIC LOW for PD, SHORT TO VSS FORID

NOTE 3-— #The PDmn values are multiplexed onto the PDn pins under the
control of PDET and PDE@ asfollows: ,

PD1i = PD14 to PD1 => PD4 WITH PDET = LOW

PD2i == PD24 to PD1 = PD4 WITH PDE? = LOW

NOTE4: This standard allowsforthe useof different values of VDD
depending on the memory device requirements. A mechanical key is used
to define the voltage as described in the package registration document.

xseECC fo|
_DATASTRUCTURE

Frag
wove

=

 
~ FAST PAGE. 1
EDO/BURSTEDO]0_|

_DATAVO MODE

 
PD SPEEDTABLE

FIGURE 4.4.5-B

X32 and X36 DRAM SO-DIMM PD and ID TRUTH TABLES
Release 6-7
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* NOTE: The (DQnn) are the DQ signal designations that would be used when a system is designed for

 
 

  

  
 
  
  

 
  
  
 

 

Page 4.4.5—4

REG
WwW
G

AQ-A13

CEO
CES «

pao (Da0) DQG (DIB)
Dai (Dat) ba17 (DQt9)
paz (Daz) DQ18 (DQ20)
DQ3 (DQ3) DQ19 (0a21)

DaQa4 (DQ4) Da26 (DQ22)
pas (DOS) DQ2i (DQ23)
pas (Da6) Da22 (DAL) «
ba7 (pa7) - 0Q23 (DQ25)

CET
CES

pas (Dag) DQ24 (DQ27)
DQS (DQ10) e DQ2s (DQ28) «
DQ10 (D@11) « DQZ6 (DQ29) e+
Dai (Da12) « 0Q27 (2Q30)

DQi2 (DQ13) 0Q28 (DQ31) «
DQ13 (DG14} Da2s (Das2)
DQ14 (DQ15) DQ3e (DA33)«
DQi5 (DQ16} & DQ31 (DQ34)«

 
a X32 Non-Parity module and a X36 parity module is used.,

VDDOh DO to D7
VSSgeSt7

FIGURE 4.4.5-C

X 32 DRAM SO-DIMM USING X4 DEVICES

 

 
Release 6-7
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pao (Dae)
pQ1 (Dat)
paz (DQ2)
DQs (D3)
DQ4 (Daa)
DQS (DQ5)
Das (DAE)
pa? (0a7)

CET

pas (bas) @——~
Dag (DQI10)
DQTO (atl)
Dati (DAI2} ¢
DQ12 (DQ13) &
DaQ13 (0ai4)
pat (DQIS) @
DOQ1S (DQ16)

DQ16 (DA1a)} @
Dat7 (DQ19} ¢—
DGis (Da20) ¢—
DQ19 (DA21) @
pQ20 (DQz22) @
DQ21 (DaQz3) @
DQ22 (DA24) «
DQ23 (DQ25) @

CES &

DaQz4 (DQ27) «
DQ25 (DAZ28) ¢——
baz6 (DQ29) «
DQ27 (DQ30) «
DOzZs (Ast) ©
pazg (Daa2) @
DQ30 (DQ33) €

* NOTE: The (DQnn) are ihe DQ signal designationsthat would be used when a system is designed for
a X32 Non-Parity module and a X36 parity module is used..

VOD— DO to D7
VSS@——_———_pe«=to DT

FIGURE 4.4.5—-D

X 32 DRAM SO-—DIMM USING X8 DEVICES
Release 6-7
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* NOTE: Forthe parity bit devices, PO = P3, X1 DRAMsare showed, but Multi CE
DRAM may be used.

VODpo DO to D7, PO to P3
VSS@———____$e 0 to. D7, PO to P3

FIGURE 4.4.5~E
X 36 DRAM PARITY SO-DIMM USING X4/X1 DEVICES

Release 6-7
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vbooh DO to DB
VSSQe «=D TO DB

FIGURE 4.4.5—F

X 36 DRAM ECC SO-DIMM USING X4 DEVICES
Release 6-7
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4.4.6 ~ 112 PIN MPDRAM DIMM FAMILY

CAPACITY—256K, and 512K WORDS OF 32 BITS ON THE SERIAL AND PARALLEL PORTS.

DATA CONFIGURATIONS—Two DEVICE configurations are defined: using X8 and X16 MPDRAM
CONFIGURATION—2 Different Configurations are defined using X4 & X8 memories with 2 banks.
LOGIC FEATURES—The modules contain independent clock control of the 4 separate BYTE groupsof

data bits and "PRESENCE DETECT’features that consists of output pins in the PDnfield which sup-
plies encoded values that define the storage capacity, SAM length, read mode, refresh mode, CEAV
logic configuration, and speed of the module.

PACKAGE—112 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Figs. 4.4.6-A
PRESENCE DETECT TABLES-~Fig. 4.4.6-B
CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.6-B & 4.4.6-C

Release 6
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 256K & 512K X 32 MPDRAM DIMM

   
  

FRONT REAR
SIDE SIDElSlclolwlololalalwl-} 

=

NOTE: Pin tunctions in (}
may be required on certain2-Bank 542K X% 32 module
implementations wieinje|pininieielelsiniaislelals&fiajoe[aps(=9SlofoiiaJoysdafro

VDD KEY  

Top View

FRONT
SIDE  

 
56.

FIGURE 4.4.6-A
256K & 512K MPDRAM DIMM  

Release 6-7
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ACY -

  
H

|Poe| 
OPERATIONAL MODE

PD3

Finss
  
 

 

 
 BYTE CONTROL _  
 

W3, CES ¢

DOIG

past DC ; .
SDQ16 spais __| Sda16

. . SAMI oe . SAMS
spa3t SDQ3t spa3i

BLOCK DIAGRAMfor 256K/512K X 32
DIMM WITH 256K BY 16 MPDRAM

 
  

 
 

  
 

 
pTP04[0s|

/~70nsso
-sonefo|s_

$= CONNECTED TO VSS
0 = NO CONNECTION

 
 

 

 
  

  

PD TRUTH TABLESfor

256K/512K X 32 DIMM WITH

256K BY 8 or 16 MPDRAM

FIGURE 4.4.6--B

256K/512K BY 32 MPDRAM DIMM WITH 256K BY 16 MPDRAM
Release 6-7
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CEX, WX

RET

TRGT, GT
QSFt

BET
REO

TRGO, GO
QsFro

SES

 

BLOCK DIAGRAM
for 256K/512K X 32

DIMM WITH 256K

DSF BY 8 MPDRAM
sc

AO-An

Wo, CEG

 
 

pao

paz

spa0

sDQ7

Wi, TET

pas

Dats
 

SDQ8

SDQ15

We, CE2

DIG

 
(paQ23 .DQ23 
SDQ16 SDQi6

spa23

 

paQed paq24 RAMS po24 RAM7

   .DQ31 basi

S0Q24 : SDQ24
. SAMS . SAM7

. 80031 .||Sba3t

FIGURE 4.4.6-C

256K/512K BY 32 MPDRAM DIMM WITH 256K BY 8 MPDRAM
Release 6-7

pass

SDG24

  
50031
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4.4.7 —- 80 PIN EEPROM SIMM FAMILY

CAPACITY—128K, 256K, 512K, 1M, 2M, 4M, & 8M WORDS OF 32 BITS
CONFIGURATION-—Fifteen Different Configurations Using mb, 4mb, & 16mb Devices.
LOGIC FEATURES—The modules contain a “PRESENCE DETECT”feature which conists of output

pins which supply an encoded value which defines the storage capacity, configuration, and speed of
the module.

PACKAGE—-88 PIN JEDEC MEMORY MODULE
PIN ASSIGNMENTS AND PD TABLES—Fig. 4.4.7-A
CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.7-B

Release 4-7
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&

 

 
Ga?

Release 4-7
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PRESENCEDETECTTRUTHTABLE
—_ Tatas] olMoa mates Troal abeganganization penalensity Dev,ey|Capacity _. ppsppi|Pb2 Pogpo|
PNomodiel||

  

 
  

 
 
 

 

>—_ wh

>Oo11

on glojololglei_}fiii|if
>

Ba

5

 i = OPEN CIRCUIT (NO CONNECTION)”

eeeONSS mim

wahfm oj

 
Sd

DQi0
Q

Q

DQ7

"PRESENCE DETECTPIN

__ *
BO ok a3a ag

g oo

wo

aon
a

Ooow

non

©Dp|alen]Jen|ex|en|ontas|mf]ata| || joo|o!Lon!fjfoolPoo|Mfa1feo|ooaoe|j= g

on~~]
olgiolc

IS

oa
Qae [osPor

reae
eere

[oe
po[oT
powe2 ~l

wo

goQ

NOTE -— This family of pinouts is approved for use in SIMM
packagethat is nominally 4.65” long and a height of 0.85" See
JEDEC Publication 95, section MO-XXX.

if]N

|19
|20

|22

|26
|27

|29
|30

|3333

nd]a

 
od ao :ooa

od co

  
looimma} joieED

FIGURE 4.4.7-A

128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES
Release 4-7
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SAIS

BYTE 0 bas §

Daio
BYTE 1 pat

DQi2¢
pa13
Dai4
Da15

we

BOG
DQI7
DQIB®

BYTE2 pate
baz20
DQ21

. DQ22
DQ23

wa

DQ24
DQ25
DQ26°

BYTE 3 DO27
Daze
DQ29
DaQ30
DQ314

Q°

opvoovegeg: OOOOOOD‘ IAAROM7

FIGURE 4.4.7-B

 
Bank 3

128K TO 8M BY 32 EEPROM SIMM BLOCK DIAGRAM
Release 4-7
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4.4.8 — 100 PIN DRAM, SDRAM & ROM DIMM FAMILY
CAPACITY-——1tup to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40bits,
DATA CONFIGURATIONS-—Seven BATA Word configurations are defined:

—32 BIT DRAM & SDRAM without PARITY
36 BIT DRAM & SDRAM for ECC CODES
--40 BIT DRAM & SDRAM for ECC CODES
-—32 BIT MULTIPLEXED ROM without PARITY.

CONFIGURATION-—26 Different Configurations are defined using various combinationa of X1, X4, X8, and
X16 DRAM & SDRAM memoriesincluding 2 bank configurations, 5 for DRAM and 21
for SDRAM.

LOGIC FEATURES—The modules contain the Serial Presence Detect (SPD) feature that conist of a built
in serial access EEPROMthatstores information on mutiple parameters and attributes of the module
such as technology, storage capacity, configuration, data word configuration, refresh mode, and
speed of the module.

PACKAGE—100 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS —Figs. 4.4.8-A & 4.4.8-B
TECHNOLOGY COMPARISON TABLE — Fig. 4.4.8-C
SDRAM CLOCK WIRING DIAGRAMS —— Fig. 4.4.8-D
SDRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.4.8-E through 4.4.8-Z
DRAM CONFIGURATION BLOCK DIAGRAMS -—Figs. 4.4.8-AA through 4.4.8-AE

Release 7
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Release 7
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X32 SDRAM DIMM

X40 ECC DRAMDIMM_
X36 ECC DRAM DIMM __

X32 DRAM DIMM_

 
 
  
 

 
 

 
 

 

 
  
 

 

jolal=|ol!~ Prrrel
islole|~I  
 
 

8= wo  
 
 
 

Ligiiec{tit|
>g5  zIt PrPEPEPELELeberisfeisislalstelaletstslMEIO10FoiwED[oN|&FooPP

 
   Voltage Key

 
 PEPEEGITELEPEEt
 

  

Top View

50
 

FIGURE 4.4.8- B

100 Pin 32, 36, or 40 BIT DRAM, 32 BIT SDRAM DIMM PINOUT
Release 7
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am

é8

ai
 
iillit

rt

 
lelolylottlL

X32 MUX ROM DIMM
X40 ECC SDRAM DIMM
X36 ECC SDRAM DIMM

X32 SDRAM DIMM

8

yy

a f

888BesbasVasbasTasedLoybf PEEdPTEELLPPEPEEdert
FIGURE4.4.8-C

100 Pin 32, 36, or 40 BIT DRAM, 32 BIT SDRAM DIMM PINOUT
Release 7
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100 PIN DRAM/SDRAM DIMM PINOUT COMPARISON

 
 DRAM DIMM

a

CKEO

DOQMB2

_BbQMBI

a _

SiO]coy~
ok,

2

ao

DQMB3
Notes:

A190 on DRAM DIMMis also AP on SDRAM DIMM
Ai4 on DRAM DIMMis also BAO on SDRAM DIMM
Ai15 on DRAM DIMMis also BAT on SDRAM DIMM

(for 4 Bank SDRAM}.

nh

tofCop“iein]co AIDSIR
co on

SeOm)a}GErtwe]ptpw]polrm]=f |o||I~am]miotoloo   
  

Figure 4.4.8—D
100 Pin DRAM, SDRAM, & ROM DIMM, PIN COMPARISON

Release 7
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10 .

Ohm ee

OLOAD NETS cKI
TL

10

Ohm SDRAM 1

2LOADNETS cket SDRAM 2
L

Notes:

10
ohm SDRAM 4 1. THE CK INPUTS SHOULD HAVE A

NOMINAL DELAY OF .4ns MEASURED3LOAD NETS CK SDRAM2 FROM THE CK INPUT AT THE DIMM
* SDRAM 3 TAB TO THE CK INPUT OF THE SDRAM
‘T (OR PADDING CAPACITOR). (EG: THIS

- IS APPROXIMATELY2" OF PCB WIRE

AND 2.5pf OF INPUT CAPACITANCE).
10

2.) THE VARIATION OF CK INPUT DELAYOh

™ SDRAM 1 WILL BE +/- .1NS FOR BOTH CK
SDRAM 2 INPUTS. (EG: IF THE WIRE

IMPEDANCEIS APPROX. 65 ohms, =.
4LOAD NETS CK 40 THIS CORRESPONDS TO A £y

Ohm SDRAM 3 CAPACITANCE VARIATION OF +/- Spb"
a IN TOTAL CK INPUT CAPACITANCE).

SDRAM 4

SDRAM1

SDRAM 2

SDRAM 3

SDRAM 4

SDRAM 5

5 LOAD NETS 
Figure 4.4 8-E

100 Pin SDRAM DIMM, CLOCK WIRING

 Release 7
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¥E —so $2
DOMBO DGMB2

pemMe«6Ss WE comp 43'S) =WE
pao -“AA,|;¥Oa DOw vOO
nat vot no pay vot D4
paz vO2 pats vO2
ba3 vO3 cate vO3

pas Da20
DOs 2021
Das pa22
por po23

DOMBi DOMB3

Bas Daz
bag 0025

Bait DO26
patt 0027

pare pos
Der paze
pate ba30
Dats past

SERIAL PD
BO-BN —————} BO-BN: SDRAMS D0-D7

AQ-AN ener  AQ-AN: SDRAMS DO-D7 Sct SpA
ARS. -————+ RAS: SDRAMS D0-D7 AO AL Ag
CAS—meee GAS: SDRAMS DO-D7-
CKEQ ———} CKE: SDRAMS 00-D3 SAQ SAT SA2

CKEL ———->CKE: SDRAMS D4-D7 Vpn0aSOC#iDD-07

Veg TD) po-p7
Clock Wiring

Clock
BRAM

: NOTE: ALL RESISTOR VALUES ARE 10 OHMS ‘CKO.|4SDRAMS

*cK1 | 4SDRAMS
“Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8—F
100 Pin X32 SDRAM DIMM, 1 Bankwith X4 SDRAMs

Release 7
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Page 4.4.8-8

WE . —$0 82
OQMBO DQMB2

bOMBI BOMBS 
80-BN ————}> 80-BN: SDRAMS DO-D3 SERIAL PO

AO-AN neem  AQ-AN: SDRAMS DO-D3 SCL SARAS: AM
RAS ————} FAS: SDRAMS Do-D3 ho Mh
CAS nna GAS: SDRAMS 00-D3

CKEQ -————} CKE: SDRAMS DO-D3 SAO SAI SA2

DD coon rmmmennecrcnnecerncenent (IG

Veg 4+ o-3
NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Clock Wiring

Clock|sprams. |
Input
*CKO 4 SDRAMS
*CKI

“Wire per Clock Loading Table/Wiring Diagrams

   
  

 

Figure 4.4.8-G
100 Pin X32 SDRAM DIMM, 1 Bank with X8 SDRAMs

 
Release 7
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Page 4.4,.8-9

WE —
$6 $2

DOMBO DQMB2

DOQMB1 DaMa3

BO-BN ———— B0-BN: SDRAMS DO-D1 SERIAL PO
AO-AN ————=» AQ-AN: SDRAMS DO-D1

RAS tn RAS: SDRAMS DO-D1 SCL SDA
CAS ——————>~=-CAS: SDRAMS DO-D1 AO At A2
CKEOQ  ——-———» CKE: SDRAMS DO-D1 SAQ SAT SA2

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Vop po-D1
DI

  “Clock Wiring

Input |
*CKO 2 SDRAMS
*CKi -

*Wire per Clock Loading Table/Wiring Diagrams

 
 

Figure 4.4.8—H
100 Pin X32 SDRAM DIMM, 1 Bank with X16 SDRAMs

Release 7
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Dao
oat
Baz
oQa
bad
DOs
cas
oQ7

DpoOMst
Boa
BQ9

DQG
Dati
Daz
Da13
DQ14
bas

DOMB2
OG16
BO17
DO16
oa1g
020
0021
GO22
6023

DOMB3
og24
pa25
BQ26
0027
boq28
BaQ29
DQ3¢
O03

 
BO-BN —————$~ BO-BN: SDRAMS DO 5 SERIAL PD
AQ-AN  ——smemp AQAN: SDRAMS DC

RAS ———-> RAS: SDRAMS GO SCL SDA

CAS ————> CAS: SDRAMS DG . AG Al AQ
KEOQ ————} CKE:SDRAMS DOCKEO SAQ SA1 SA2

NOTE: ALL RESEISTGR VALUES ARE 10 OHMS Vv DOOD aneeA

v. —B oo

 Clock Wiring

Input
*CKO 1 SDRAMS
*CK1

*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-1
100 Pin X32 SDRAM DIMM, 1 Bank with X32 SDRAMs

 
  

  
 

 
Release 7
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  50 82

DaMBO | DOMB2 1 |
“Ss WE WE Ss

 
 
 

  
  

 

 

 

 

 

pomp «='§ WE paMB OSE DOMB WE
pag voo Date ray voo
Bai vO4 Dat? vot vot
ba2 YO? pat vO2 VO?
baa vO3 Dat vo3 D2 vos D6pad vO 4 Daz0 yo4 vo 4
bas vos Da2t vO5 VO
bas 06 DQ22 yO$ vO6
BQ? vo? Doe vOoT7 VOT7

DOQMBi DOMB? a
poMB OS) WE pomp “S We

pas DpOo24 vod voo
pas D025 vot vot

Bai DO26 vO2 vor
pat paz yo3 D3 YO3 b?
bat2 028 yo4 ¥O4
Bata Dae TOs vO5§
oaté pose vO & VO
oats DGQat voy vOo7T

BO-BN —————+ 80-BN: SDRAMS DO-D7 SERIAL PD
AO-AN ——u AQ-AN: SDRAMS DO-D7

RAS RAS: SORAMS DO-D7 SCL SpA
CAS CAS: SDRAMS DO-D7 AO AL AD
CKEO ————}+ CKE: SDRAMS D0-D3

CKE1 ————} CKE: SDRAMS D4-07 . . SAO SAT SA2 —

NOTE: ALL RESISTOR VALUES ARE 10 OHMS 2 Mop OD
Veg0+00-07

 |GlockWiring, Clock Wiring _

Input
*CKO 4 SDRAMS
*CK1 4 SDRAMS

 

   
*Wire per Clock Loading Table/Wiring Diagrams

 
Figure 4.4.8-J

100 Pin X32 SDRAM DIMM,2 Bank with X¥8 SDRAMs
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4.4.6-1
$0

 
   

 
 

 
 

BOMBO
pao
pat
pa2
pas Vy,
pas
DOs
pas
DG7

Gamal
pas
pas

paid
oat
BQi2
pais
BQi4
DOIE

33
$2

DaMB2 WE Loome «4S==6WEyoo
vO1
yor
v03
vO4
vO 5
vO 6
vo?7 D3

DQMBS UDGMB
vO 8
vos
vO 10 E
vom So et!
YO 12 “
YO 13
vO 14
FOS

BO-BN ——<=> BO-BN: SORAMS 00-D3 SERIAL PD
AQ-AN ———} AO-AN: SDRAMS DO-D3 | .
RAS ——=RAS: SDRAMS DO-D3 SCL p i—» SDA

CAS  ———> CAS: SDRAMS DO-Ds AQ Ai Aa

CKEO === CKE: SDRAMS DO-D1 SAQ SAI SAZ
CKEt -————}> CKE: SDRAMS 02-D3

Von eeaanegereeenmerereeren—10-13
 

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Veg —_-T oo

Clock Wiring

Clock|soRAMS
Input

  

  "CKO | 2SDRAMS
‘cK1|2SDRAMS

“Wire per Clock Loading Table/Wiring Diagrams

  

Figure 4.4.8—K ,
100 Pin X32 SDRAM DIMM, 2 Bank with X16 SDRAMs

 
Release 7
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WE
34
36

DaMBO D
pao voo0
pat vot
Daz vO 2
poa vO3
pas uO 4
DOs vO 5
Das UO 6
oa7 vO?

DQMBt o
pas voBbag vos

BaID vO 10
pati vO 14
pare UO 12
DOI3 vO 13
paid VO 14
BGs iu

DOMB2
pais
Dat?
pais
DOIs VO ig
bozo Vv
paz vO 21
po22 vO 22
ba23 vO 23

DaMBS
pa24
DQZ5
pa2e

_ oa27
Z Daze
S : pags: pa3s0

0031

 
BO-BN ———} 80-5N: SDRAMS 0C-D1

AQ-AN op “AQ-AN: SDRAMS DO-D1
 

 
ne —— SERIAL PD
RAS ———..» RAS: SDRAMS DO-D1

cas ——-—} CAS: SDRAMS DO-D1

CKEG=ene CKE: SDRAMS DO Sct SDA. AG AT A i
CKEG +--+9CKE: SDRAMS DI :

SAO SA1 SA2 i
NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Yop eb 00-Dt

Veg oy
Clock Wiring

sock cree
Input *CKO 7SDRAM
‘CKt 1 SDRAM

*Wire per Clock Leading TableWwiring Diagrams

Figure 4.4.8-L
100 Pin X32 SDRAM DIMM,2 Bank with X32 SDRAMs

 
Release 7
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WE
50

DQMBO

DOMBt

 

pad
pat
baz
oa3

DO4
0a5
Das
ba7

pas
pag

bata
bat

GOi2
BQ
bat4
6O15

_cBOCcBi
CB2
cB3

 

DQMB2

 
DOMB

 
BO-BN ————-} BO-BN: SDRAMS Do-Da

AD-AN ——u.- AO-AN: SDRAMS DO-D8

RAS ————}> RAS: SDRAMS 00-Ds

CAS ee §=CAS: SDRAMS DO-DS
CKEO ————} CKE:SDRAMS D0-b3, D8

CKE1 ————~—} CKE: SDRAMS D4-D7

NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Clock Wiring

Input “CKO 4ar5 SDRAMS
*CKI 4or5 SDRAMS

“Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-M

 
S§

SERIAL PD

SDA
AG Al A2

SAO SAI SA2

— 0-08
—t__——+ 000s

100 Pin X36 ECC SDRAM DIMM,1 Bank with X4 SDRAMs
Release 7
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WE
30

OGMBO

 
 

DQMB2

DQMB1 DOQMB3 
BO-BN --———> BO-BN: SDRAMS DO-D4 SERIAL PD
AQ-AN ————<=$ AQ-AN: SDRAMS DO-D4
__ wee sct-—4 SDA
RAS  —————->AAS: SDRAMS 00-D4 nO AY AB
SAE ———-+ CAS: SDRAMS DO-D4

CKEQ seep CKE: SDRAMS DO-D4 . SAO SAI SA2

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Von ye DO-D4
Veg0sFE -

 Clock Wiring

Input
*SKO 5 SDRAMS
*CK4

*Wire per Clock Loading Yable/Wiring Diagrams

 
   

 

Figure 4.4.8-N
100 Pin X36 ECC SDRAM DIMM,1 Bank with X4 & X8 SDRAMs

Release 7
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WE
30

 

  

BOMBS DOMB2

 DQMBt DOGMB3

BO-BN —-—} E&O-BN: SORAMS 00-D2 SERIAL PD
AG-AN ———} AO-AN: SDRAMS DO-D2

RAS ttm RAS: SORAMS 00-D2 SCL SDA
CAS —_——-—} CAS: SDRAMS DO-D2 AG Al A2

CKEQ sen ~=CKE: SDRAMS DO-D2 SAO SAI SA2

Yop E01

Veg een ODE

NOTE: ALL RESISTOR VALUES ARE 10 OHMS  

 Clock Wiring

Input _
*CKO 3 SDRAMS
“CK

“Wire per Clock Loading Table/Wiring Diagrams

   
  

 

Figure 4.4.8-O
100 Pin X36 ECC SDRAM DIMM,1 Bank with X4 & X16 SDRAMs

 
Release 7
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B0-—BN ey BO--BN:; SHDRAMS DO-D1 SERIAL PD
A0-AN ————} AQ-AN: SORAMS DO-D1

BAS=-—-—-———=RAS: SDRAMS Do-Dt SCL + SDA
CAS ———~» CAS: SDRAMS DO-Di AO At Ag

KEQ = CKE: SDRAMS DO-Di4° SAQ SAI SA2

Vpp 0 0-1

Veg 0 OD

NOTE: ALL RESISTOR VALUES ARE 16 OHMS

 Clock Wiring

Input
*CKO|2SDRAMS

. “CK1 , oo :
“Wire per Clock Loading Table/Wiring Diagrams

 

  

Figure 4.4.8-P
100 Pin X36 ECC SDRAM DIMM,1 Bank with X4 & X32 SDRAMs

Release 7

XILINX EXHIBIT 1013

Page 269

 



XILINX EXHIBIT 1013 
Page 270

a3 by

WE
i

6
DQMBO

OQMSi

JEDEC Standard No. 21-—C

Page 4.4.8-18 
  
 
 

  
 

  

DQMB2

 

DQMBY
 

 

 
 

  
 Clock Wiring

Glock

“CKO 5 SDRAMS
*CKI 5 SDRAMS

“Wire per Clock Loading Table/Wiring Diagrams

 £.

SERIAL PD

SCL . i—+- SDA
AG Al A2

SAO SA1 SAZ

Vpp nn DO-DS

Veg 0-09

Figure 4.4.8-Q |
100 Pin X36 ECC SDRAM DIMM,2 Bank with X4 & X8 SDRAMs

paMe=S
DGo yoo
oa1 YO
a2 vO 2
003 "VW|:uO3 Do
bod vo4
og5 vO5
pas vOS
Ba? vO?

pOMB S| E 7 pave “S WE
pas voo voo

pag vO1 — vod
ato a
pati a
batz a
Dos py
pad abats

eBoO
cBi
cee
CBs

BO-BN ==---- 80-BN: SORAMS DO-D9

AQ-AN ————+ A0-AN: SDRAMS DO-D9

RAS ————~ RAS: SORAMS DO-Da

CAS—rere «= CAS: SDRAMS DO-D9
CKEQ ————} CKE:SDRAMS DO-D3, Da

CKEL ————> CKE:SDRAMS D4-17, D9

NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Release 7
 

XILINX EXHIBIT 1013

Page 270



XILINX EXHIBIT 1013 
Page 271

 

JEDEC Standard No. 21-C
Page 4.4.8—-19

 
 

LOGME
vO o
voi
vo2
vO3
ya4
vos
VO6
VOT

bOMBO

DQMB1 WO8
vos
vo10
UG ti
UG 12
¥O 13
vO 14
yo 15

iS

p2
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LOGMB
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voi
vO2
VO3
vO4
VOSs
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POMB2

COMBS vO 6
vos
vO 10
vo ti
VO 42
HO 43

¥O 14 VO 14
V0 15 vO 15

 
UDGMB

ol |..__—
Bs

 

 Ct
 

pamMa 4S. WE pomp«=S
CBO yoo =. . yoo
CBi VOT b4 vO 4 DS
ca2 voz vo2
cBa vO3 vO3

RO-BN ~————» BO-BN: SDRAMS DO-D5 SERIAL PD
AQ-AN —-——» AO-AN: SDRAMS 00-D5
BAS amp RAS: SDRAMS DO-D5 scl ’ SDA
CRS -—=--——4 CAS: SDRAMS DO-D5 AO AL AQ
CKEO ————} CKE: SDRAMS DO-D1, D4 SAO SA1 SA2
CKE1 ———» CKE: SDRAMS D2-D3, DS

NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Input -

*CKO 3 SDRAMS
"CHK 3 SDRAMS

"Wire per Clack Loading TableMiring Diagrams

 
  

Figure 4.4.8-R

>0-15
_—_TP___.._—_» 0-05

400 Pin X36 ECC SDRAM DIMM,2 Bankwith X4 & X16 SDRAMsRelease 7
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DQ22
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DOMBa
OQ24
BG25
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BQ2?
BQ28
ba2a
pan
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CBO
CBI
CB2
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60-BN -————} =BO-BN: SORAMS D0-D3 AQ-AN ————} A0-AN: SDRAMS D0-D3 SERIAL PD
RAS ——-}> AAS: SDRAMS DO-Dd
CAS ———} CAS: SDRAMS DO-Da - SCL ——> SDA
CKEO =e=CKE: SORAMS DO, D2 AQ AI Ae
CKE1 ———}> CKE:SDRAMS D1, 03 SAQ SAI SA2

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Vpp ED
Veg —t_____, Do-D3

 
Clock|spRAMS
input
‘CKO|2SDRAMS
‘cK1|2SDRAMS

“Wire per Clock Loading Table/Wiring Diagrams

 
  

 

Figure 4.4.8-5
100 Pin X36 ECC SDRAM DIMM,2 Bank with X4 & X32 SDRAMs
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DGMBO CQMB2

bag Dot?
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Baz pais
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pad G20
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baz BQ23

DaQmBt BOMBS

DQs bQe2s
pag Daed

DaQ10 DO26
peu bG26

Bate baz
DAIS Bazs
paid 0Q3¢
pais Dast

cBo CB4
CB1 CBS
CB2 CBE
cB3 CBT

80-BN -—-———-}> 80-BN: SDRAMSOD0-Dg9 - '

AO-AN ———=} AQ-AN: SDRAMS DO-D9 SERIAL PD
RAS -——~———+ RAS: SDRAMS DO-D9 OA
CAS —+——-» CAS: SDRAMS DO-D9 SCL AO AY AB s
CKEQ ————} CKE: SDRAMS 00-D3, Da

CKEt=ome CKE: SDRAMS D4-07, DS SAO SA1 SA2

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Yoo whe b BO-DS
Veg0>0-D9

  Clock Wiring

So

"CKO 5 SDRAMS
*CK1 5 SORAMS

“Wire per Clock Loading Table/Wiring Diagrams . soe

Figure 4.4.8—-T
100 Pin X40 ECC SDRAM DIMM,1 Bank with X4 SDRAMs
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cso
cB
Cch2
cB3
CB4
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 BO-BN ————} 80-BN: SDRAMS DO-D4 SERIAL PD

AO-AN ~~} AO-AN: SORAMS DO-D4 sot SDA
RAS RAS: SDRAMS 00-04 no MAD
CAS «CAS: SDRAMS DO-D4

CKEOQ ————-} CKE: SDRAMS Do-D4 SAO SAT SA2

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Mop oO
Vescelne DO-DA

 

  
 Clock Wiring

Clock

“CKO 5 SDRAMS
*CKi

"Wire per Clock Loading Table/Wiring Diagrams

 

Figure 4.4.8—U
100 Pin X40 ECC SDRAM DIMM,1 Bank with X8 SDRAMs
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DOQMBO DQMB2

BQMBt DQMB3 
SERIAL PD

sci SDA

BO-BN -_-=—-p 6O-BN: SDRAMS D0-D2 AQ At AQ

AO-AN ne AG-AN: SDRAMS DO-D2 SAO SA1 SA2
RAS —-———=—p RAS: SDRAMS DO-D2 . i. : .

CAS==p GAS: SDRAMS DD-D2 Von2 0-02
CKEG —...4p ~CKE: SDRAMS DO-D2 7 Veg celina§OO-D2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS

 

  
 Clock Wiring

Input
*CKO 3 SORAMS
*CK1

“Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8~-V
100 Pin X40 ECC SDRAM DIMM, 1 Bank with X8 & Xi6 SDRAMs
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50

DaMBO pompo «5 WEBoo vO 0
pat vO4
oa2 -~ #O 2
bas vO3
pad vod
pas HOS
pds O65
par uo7 =o

DGMBtT DOMBt
pas voO8
pas vog

Dato vO10
DOQtt VO it
pai2 vO tz
Dats vO43
bats WO 14
pais VO415

DOMBZ pOMB2
B16 VO 16
DQIT vO 47
Baia VO 18
BOW vO 19
BQ2o VO 20
pat v0 21
0a22 vO 22
Ba23 VO 23

pOMBS DQMB3
pod UO 24
DaQ25 VO 25
paz6 VO 26
D027 vO 27
G24 *HO 28
paz HO 29
paa0 vO 30
Bast vO 31

CBO
cH
CH2
CBS
cad
CBS
CBE
CRT

BO-BN --=-——}> &0-BN: SORAMS DO-D2 SERIAL PD
AQ-AN ———-—}=AQ-AN: SDRAMS DO-D1

RAS -———» AAS: SDRAMS D0-D1 SCL SDA
CAS tt CAS: SORAMS DO-D1 . AO Ai A2

CKEQ ——————» CKE: SDRAMS DO-D1 SAO SA1 SA2

Yop EO

gp etme DO-DI

NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Clock Wiring

Input
*CKO 2 SDRAMS
*CKI

Wire per Clock Loading Table/Wiring Diagrams

 

  
 <=

Figure 4.4.8-W
100 Pin X40 ECC SDRAM DIMM,1 Bank with X8 & X32 SDRAMs
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Page 4,4.8—-25

pamBz T E 7
pOoMB ="S=WE poMB «=~S)=WE

pas pais voo voo
Dat pat? vot vot
paz pais va2z vO 2
a3 pais vO3 D2 03 Dé
paq poza vO4 vO4
pas paz vos vO5
pas paQ22 vO6 vO6
pa? poz3 vOT vo7 

  

Das
pag

bat
pat
Doi2
0013
Dai4d
pais

CBO
CBi
CB2
CB3
cad
CBS
cae
Ca7

 DQMB3 |. 
DOMB SWE DOMB 6S) WE

pa24 yoo yoo
pags uG1 VOT
baz6 voz vO 2
paar vos BS yo3 db?
po28 vo4 vO4
pa29 vO5 VO5
page vO6 vO6
post VOT vO7  

Clock Wiring

Input  : “CKO 5 SDRAMS
“CK 5 SDRAMS

“*Wire per Clock Loading Tabte/Wiring Diagrams

SERIAL PD

BO-BN ————}> &O-BN: SDRAMS D0-D9

AO-AN -————}> AG-AN: SDRAMS DO-De SCL -—F ae te —>} SDA.
RAS ————> AAS: SDRAMS DO-Dg

CAS -———+ GAS: SDRAMS DO-D9 SAO SAI SA2

CKEOQ ————} CKE: SDRAMS B0-Da,DB Yoo bo-pe
CKEL -————>CKE: SDRAMS D4-D7, 09 aa

VegaDenim DO-DI
NOTE: ALL RESISTOR VALUES ARE 10 GHMS

Figure 4.4.8—X
100 Pin X40 ECC SDRAM DIMM,2 Bank with X8 SDRAMs

Release 7
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O93 -—~—VY|og ro] vo3
Da4 vO4 a] vo4a
Das vos co vos
006 vO8 po vO
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ban UO fi J vO 11
Bat2 UO 12 a VG 12
0atd VO £3 — vO 13pata VO 14 ¥O 14

daDQ15 VO 15 O45 

DQMB2

DGMB3

 
&E
E 

BO-BN —————}+ BO0-BN: SDRAMS D0-D5 SERIAL PD
AQ-AN —————}» AO-AN: SDRAMS DG-D5

RAS ———}> RAS: SORAMS DO-DS SCL SDA
CAS 4 CHS: SORAMS DO-DS AO AT AQ
CKEQ ————» CKE: SORAMS DO-D1, D4

CKE1 -——_—=-» ~CKE: SDRAMS D2--D3, D5 SAO SA1 SAa

NOTE: ALL RESISTOR VALUES ARE 10 OHMS Vop 0 0-0

es ——T_____» bo-ps
Clock Wiring

Clock “CxO|3SDRAMS
‘CKi|3SDRAMS

“Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-Y
100 Pin X40 ECC SDRAM DIMM,2 Bank with X8 & X16 SDRAMs
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B0-BN ————— BO-SN: SDARAMS DO-D3

AG-AN —————> AQ-AN: SDRAMS DO-D3= spate SERIAL PD
RAS ————} AAS: SDRAMS BO0-D3

CAS wee CAS: SBRAMS DO-D3 SCL SDA
CKEQ ————b CKE: SDRAMS BO, D2 AQ AL AQ
CKEi nop=CKE: SDRAMS 01, D3

SAO SA1 SAZ

NOTE: ALL RESISTOR VALUES ARE 10 OHMS
Vp > 0-D

Veg E+ 0-03

 Clock Wiring

Input
*CKO 2 SDRAMS
“CK 2 SDRAMS

“Wire per Clock Loading TableMViring Diagrams

Figure 4.4,8—Z
100 Pin X40 ECC SDRAM DIMM,2 Bank with X8 & X32 SDRAMs

Release 7

 

  
 

XILINX EXHIBIT 1013

Page 279

 



XILINX EXHIBIT 1013 
Page 280

ZA,

JEDEC Standard No. 21-C

Page 4.4.8~28
OE
We

AASO
CASO

 

  

 

CASI CAS3 
AQ-AN —————> AQ-AN: DRAMS DO-D?7 SERIAL PO

NOTE: ALL RESISTOR VALUES ARE 10 OHMS |: : SCL : ——+ SDA

| AQ AL A2 |Veo=——~>} 00-07

vss ——T+00-07 SAQ SAY SA2 
 

 

 
Figure 4.4.8-AA

100 Pin X32 DRAM DIMM, 1 Bank with X4 DRAMs
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 alzlol
CASO

CASi 
AQ-AN ———“——AO-AN: DRAMS DO-D3

NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Veo ——ooeeebo-D3
Vsg0ee O-D

  
  
  
  
  
  
  

 
CAS AAS WE OF
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Vos
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BQ20
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SERIAL PD

Sct. SDA
AO Al A2

SAO SA1 SA2

Figure 4.4.8-AB
100 Pin X32 DRAM DIMM, 1 Bank with X8 DRAMs

Release 7
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BO-AN ae ADAN: DRAMS D0-D1 SERIAL PD

NOTE: ALL RESISTOR VALUES ARE 10 OHMS
SCL SDA

VeQ eee DO-DI AQ At A2

Vss DO~D1 SAO SA1 SA2

 

 
Figure 4.4.8-AC

100 Pin X32 DRAM DIMM, 1 Bank with X16 DRAMs
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CAS RAS WE OF CAS AAS OE CaS RAS WE OE CAS AAS WE GE
pao 100 voo pais ¥O0 voo
oat vot vot paty vO1 vot
DQ2Z YOZ 7O2 Daw YO2 vO2
pas —Vvwvv_|«vos DO vO3 b4 DaIS uo3 D2 vos Ds
Bas vO 4 vo4 DaQ20 vo4 vO4
BGs vO5 vO5 0021 vos
BGs vO 6 Vo6 Daze vO6
ba? va7 vo? baz3 VO?

CAST TT CASS T |  

  
  

GAS AAS WE OE RAS WE OE CAS RAS WE AAS WE OE
pag voo D024 yoo
pag vot pO25 vol

baie vO 2 paz vO2
pait vo3 mH DS pay vos B3 B7
DQI2 vo4 nas yo4
pais HOS pa29 vos
Data vOs pa30 vos
Dats vOT baat vO?

AO-AN seus=AQ-AN: DRAMS DO-D7 SERIAL PD

NOTE: ALL RESISTOR VALUES ARE 10 OHMS :
; SCL p SDA

Vec epee DO-E7 AG At A2
Vss —D-—} 0-07 SAO SAi SA2

Figure 4.4.8-AD
400 Pin X32 DRAM DIMM, 2 Bank with X8 DRAMs
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vO3
vo4
VO 5
vO6
VO? BS

cASS UCAS
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HO 19
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AQ-AN ———?> AO-AN: DRAMS DO-D1 : SERIAL PD

NOTE: ALL RESISTOR VALUES ARE 10 OHMS
SCL SDA

Veco OO DO6-D3 : AG Al A2
Ves Dennen O-D3 ~ SAO SA1 SA2 

Figure 4.4.8-AE
100 Pin X32 DRAM DIMM, 2 Bank with X16 DRAMs
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4.5 Eight Byte Memory Modules

4.5.1 - 168 PIN DRAM DIMM FAMILY

4.5.2 ~ 200 PIN DRAM DIMM FAMILY

4.5.3 — 168 PIN UNBUFFERED DRAM DIMM FAMILY

4.5.4 ~ 168 PIN UNBUFFERED SDRAM DIMM FAMILY

4.5.5 — 144 PIN DRAM SO—DIMM FAMILY

4.5.6 —- 144 PIN SDRAM SO-DIMM FAMILY

Release 7
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4.5.1 - 168 PIN DRAM DIMM FAMILY

CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:

—64 BIT without PARITY
—72 BIT for PARITY CODES

~-72 BIT & 80 BIT for ECC CODES

CONFIGURATION—~21 Different Configurations are defined using various combinationa of X1, X4, XB, X9,
X16 and X18 memoriesincluding 2 bank configurations using X4 devices.

LOGIC FEATURES—-The modules contain “PRESENCE DETECT’ and "IDENTITY" featurs that conist
of output pins in the PDn and |Dn fields which supply encoded values that define the storage capacity,
configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE—168 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Figs. 4.5.1—-A, 4.5.1~B, & 4.5.1-C
CAPACITY / DEVICE CONFIGURATION TABLE—Fig. 4.5.1-D
CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.1-E through 4.5.1-AB

Release 4—7
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T, BOTTOM HALF

XILINX EXHIBIT 1013

—~B

Bottom Half

Top View

or 80 BIT DIMM PINOU

Figure 4.5.1
72,168 PIN, 64
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[+]expansionNote 4) * those modules using 256M devices are for reference only and will be further definedin the future.
Note 2} 1 =Logic high; O= Logic low; In Table information.
Note 3) ** This addressing includes a redundant addressto allow mixing of 12/10(X4} and 11/11(X1) DRAMs
Note 4) # 1M X 16/18 DRAMSwith 10/10 addressing may dissipate excessive power in many applications, Care must be taken to

ensure device thermallimits are not exceeded. 12/8 addressing Is provided as a lower poweroption.
PD Note: PD & ID terminals must eachbe pulled up throtigh a resistor to VDD at the next higherlevel assembly.

PDswill either be open or driven to VOH or driven to VOL via on-board buffer circuits.
ID Note: ‘1Dwill either be open (NC) or connected directly to VSS without a buffer.
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_DATA CONFIGURATION
“PD SPEED TABLE 

Figure 4.5.1-C

168 PIN, 64, 72, or 80 BIT DIMM PRESENCE DETECT& CONFIGURATION TABLES
 

Release 6—r7
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   Figure 4.5.1-D
& 80 BIT DRAM DIMM Capacity Tabie64, 72,5168 PIN

—fRelease 4
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ANOmanftAD: 0 to D7
BOQteB80: DB to DIS

A1-+An@——————[>Ai-+An: D0 to D15
VDDe—-——__,———* D0 to D15
ygse————--— m0 to B15

Figure 4.5.1~E
168 PIN, X64 DRAM DIMM, 1 bank with X4 DRAMs

Release 4-7
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Release 4-7
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AQe——_—f>Ab: DO to D3
g9@——-—=[>BO: D4 to D7

AtoAn@——ooAT An: D0 to D?
VOD -BO to DF

Figure 4.5.1—-F
168 PIN, X64 DRAM DIMM, 1 bank with X8 DRAMs
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ADOnnferret A): DO & Dt
B08]>BO: D2 & DS

A1+An@—————>AGAn: DO to DS
VDDe———__{——————— 00 to 03
VSse-————_— 00 to DS

 
Figure 4.5.1-G

168 PIN, X64 DRAM DIMM, 1 bank with X16 DRAMs
Release 4-7
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S000iNon&aM=© DitOooo
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g¢e——--—-_-[>—-_—— 80: D4 to D7, D12 te D15 :

ALAne>AtAn: DO to D15 :
V0b8——eeto DIS :
VSS6norte DO to D1

Figure 4.5.1—H
168 PIN, X64 DRAM DIMM,2 banks with X8 DRAMs

Release 4-7
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D0AN: D0 & D1, D4 & DS
B0e—__—-[>-——-— BO: D2 & D3, D6 & D7

At-+Ane————_>————__A1--An: DO to D7
VYODe-—-——7--——-———— D0 fo D7
vSse-—————_L—-—- 0 to D7 

Figure 4.5.1—I
168 PIN, X64 DRAM DIMM, 2 banks with X16 DRAMs

Release 4c7
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GQ226— DaQsee
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pazde pasoe—
DQ258 DOQ6Gi

NaQz6 DQE2 bo Dee
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DQ2B¢ DO64¢
DQ29 O—— DQ65¢
DQs0e pQséee

DQI2& DQEBe
DQ33 passe .

Ave—[>— Ad: DO to D7, 016 cS
Bo0e-—[> BO: D8 to D15, D17__ DAQS5e ba pts DQ71¢ DQ p23

Al Ane>At-sAn: BO to D17 ae
VDDe— D0 to D17
vsgse—+e D0 to B17

Figure 4.5.1—J
168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X4 & X1 DRAMs
Release 4c7
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Page 4.5.1-12 _ __.
REO RE?
WO. > ALES >
CEG > CE4 ee
GO > G2 >

pai7¢ DQ 16/4 Dass DQ D17/4
CE2 et> EroTT CEG e-[> St1
Dats pas4
DQIs DQS55
Daze DOQ56
poQ21 DQS57

paq220 Dass

DQ23 pas9
pqe2d base
paes past

pares po62 DQ =DI7/4

CES e-{> CE? eiTI

pa2? pas3¢
paze Das4
pa2z9 passe
DaQ30 pass

SEtimed

past DQ67
DQ32 pasa
paQ33 pase
pas4 pa7oe

Aoe->—* A0: DO to D7. 016 Sacrcree a
Boe—[>+- Bo: D8 to 015, D17At-»Ane=[o—e At vAn:00 toD17 Das5e—— ba -DI6/4 parts DQ D17/4

VDDe——— D0 to D17 — _—

vsse—l—e 00 to B17 Figure 4.5.1-K
168 PIN, X72 (Parity mode) DRAM DIMM,1 bank with X4 & X4 W/4 CE

DRAMs  
Release 4c7
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DOs

AQGeenmntAD: DO to DS
B0e————-[>0; D4 to D7

Ai+An®——_>ALAn: D0 to D7
VDDBeeverprrreemeeermernte O10 to D7
VESOrnette D0 to D7

Figure 4.5.1—L

168 PIN, X72 (Parity mode) DRAM DIMM,1 bank with X9 DRAMs
Release 4-7
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gts V AY, lslz
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DQ71 

AQ@—————-—-[->————— 0: D0&D1
B0e———~—-—[>————— 80:02 & D3

At-—+An: DO to DS

VDDrrrtins0 to 13
VSSBreerEeOO fo DS

Figure 4.5.1-M
168 PIN, X72 (Parity mode) DRAM DIMM,1 bank with X18 DRAMs

Release 4c7
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DQ34 DQ? pa70e— DQ7
Dass pas pavie D

Al@—————[>Ad: D0 to D3, DB to Dit
Boe———_—_f>B0: D4 to D7, D12 to B15

A1—+Ane——-—_>_> At-+An: D0 to D15
VD0@——————-— 0 to 015
Y¥SS@——nentD0 to DIS

Figure 4.5.1-N
168 PIN, X72 (Parity mode) DRAM DIMM,2 banks with X9 DRAMs

Reiease 4-7
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DOQ16

| DQ17 DQ?1

A09—-frie AN: DO & D1. D4 & DS
B0@————r[>——ter80: 2 & DB, DB & D7

Ai An@-————f>A1-An: DO to D7
VDD0rrrrrrornenp——<=D0 19 D7
VESCnt OO to D7

 
  
  
  
  
  

  
 

Figure 4.5.1-O0
168 PIN, X72 (Parity mode) DRAM DIMM, 2 bank with X18 DRAMs

Release 4~7
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Aoe—————[>0: 00 to DB
Boe———_—___[>——_——-» Bo: D9 to 017

AIANrometieAt An: DO to DI7
VDDrrp D0 to D7
Vsse-———--Tm 0 to B17

Figure 4.5.1—P
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168 PIN, X 72 (ECC mode) DRAM DIMM,1 bank with X4 DRAMs

Release 4c7
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*Daz8 AQ@———-[>A0: DO to D4
*DQ30 B06$fBO: DS to DB
*DQa1 At+An®———[>< Ai An: 90 to D8
*pas2 VDDe————.——-_» D0 to Dg
*DQ33 VSSe———-—_—1..__..-_—D0 to DB*DaAs4
*DQ365

* Note: The location of data pins DQ-20 through DQ-55 have been changedin Release 7

Figure 4.5.1-Q

168 PIN, X72 (ECC mode) DRAM DIMM,1 bank with X8 DRAMs
Release 4-17
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Figure 4.5.1—-R

168 PIN, X72 (ECC mode) DRAM DIMM,1 bank with X98 DRAMs
Release 4c7
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BO BO: D2 & D3

Ai+An@¢————_[>—-_— At—sAn: D0 to D3

VSSOem to DD

Figure 4.5.1-S
168 PIN, X72 (ECC mode) DRAM DIMM,1 bank with X18 DRAMs  

Release 4-7
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bQ396

ADPm>————AD: DO to D4, DE to D13
BOPleeeBO: DS to D8, D14 to D17

A1+An@——————f>Ai-sAn: D0 to D17
VDDnnnntD0 to D17
VSSGenerelt 1} 16 D17 goeecTcu OOMOOD ADAKBN

Figure 4,5.1—-T
168 PIN, X72 (ECC mode) DRAM DIMM,2 banks with X8 DRAMs

Release 4-7
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pat4 7 pas 013
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pais P| Dat
paze pase | Dae
pa2i pas7e | bas
Daze . DOSE r~ DO4
pags pase H bas
paz4e— paso | bas
pa2se— past | baz

Da26 pae2 r pas
pQ27¢ Dae" r-] DQG
pags pa64 r~| Dat
pazoe pags | Dae
pase pase 7 Das
past pae76 H] Das
DQ32e- pase | bas
DQ33 pass H+] baé
pas4e— DaAz70 | 007passe Davi + DQB

Ave AO: DO to D3, DB to D11BO: D4 to D7, B12 to D165AtoAne{Se Ai—An: DO to D15
VDDOrman DO to 015
US Gereterete OO to DIS

Figure 4.5.1—U
168 PIN, X72 (ECC mode) DRAM DIMM,2 banks with X9 DRAMs

Release 4-7
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MoAne————|>tA1 An: DO to D7
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VSSe———_—___-—----— 0 to D7

Figure 4.5.1-V
168 PIN, X72 (ECC mode) DRAM DIMM,2 banks with X18 DRAMs

Release 4-7
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Figure 4.5.1-W
168 PIN, 80 BIT (ECC mode) DRAM DIMM,1 bank with X4 DRAMs

Release 4-7
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AQ>A0: DO to D4
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VSse--———-—-L-____-—me_ 0 to D9

Figure 4.5.1-X
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168 PIN, X80 (ECC mode) DRAM DIMM,1 bank with X8 DRAMs
Release 4-7
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Ape——_—_>—-—----— 40; DO to D4, D10 to Did
890e—_——_[>-——»_ B0: D5 to DS, D15 to D19

AlAn@—fannie AAn: DD to D19
V0De———_—_.-————- D0 fo Did
vsse—-—__-____- D0 to D1g

Figure 4.5.1~Y
168 PIN, X80 (ECC mode) DRAM DIMM,2 banks with X8 DRAMs

Release 4-7

 

XILINX EXHIBIT 1013 |
Page 312



XILINX EXHIBIT 1013 
Page 313

“A ~!Rent

 
Release 6-7
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At—+An: D16 to D23.& D244D31 AQ @+4>—» AO: DOtOD7,D1610D23 VDD@>DO te D31

VSS ele DO to D3

Figure 4.5.1-Z
168 PIN, X64 DRAM DIMM, 2 BANK with X4 DRAMs
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Figure 4.5.1-AA
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VDD #—— D0 to 035

168 PIN, X72 ECC DRAM DIMM, 2 BANK, X4 DRAMs
Release 6c7
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FE e———_—-. Area on samen AES « .

At—An ter Ai—An: D10 toD19&D30-+D39 AO @-—[>—e Ao: D0 to D9, 201029. VDD @—-- Dd to D39

Release 6c7

At-+Am DO to DS & D20-+D29 BOo—>> AG: DIG to B19, D30 10 D39 VSS ede DO to 039

Figure 4.5.1-AB
168 PIN, X80 ECC DRAM DIMM, 2 BANK, X4 DRAMs
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4.5.2 ~ 200 PIN DRAM DIMM FAMILY
CAPACITY—258K,512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDSOF64,72, OR 80 BITS
DATA CONFIGURATIONS-—Four DATA Word configurations are defined:

64 BIT without PARITY
72 BIT for PARITY CODES
.~72 BIT & 80 BIT for ECC CODES

CONFIGURATION—21 Different Configurations are defined using various combinationa of X1, X4, X8, X9,
X16 and X18 memory devices.

LOGIC FEATURES—The modules contain “PRESENCE DETECT”and “IDENTITY” featurs that conist
of output pins in the POn and |Dn fields which supply encoded valuesthatdefine the storage capacity,
configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE—168 PIN JEDEC DIMM MEMORY MODULE
PIN ASSIGNMENTS AND PD TABLES—Figs. 4.5.2-A, 4.5.2-B, & 4.5.2-C
MECHANICAL KEY DEFINITION—Fig. 4.5.2-D
PIN DEFINITIONS—Fig. 4.5.2-E
CONFIGURATION BLOCK DIAGRAM—Figs.4.5.2-F through 4.5.2-M

Release 5-7
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Figure 4.5.2-A
200 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, TOP HALF
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Figure 4.5.2—-B
200 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, BOTTOM HALF
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SPEED((CYC)| 195|194  

   
PD BITS MODULE

43 2 4 [CONFIGURATION . Ls
E

400 0| IMx 64/72/80 iMX16 12.
0 0 0 0|2MX 64/72/80 1M X 16 12

400 1 |2Mxear2e0 | 2Mx8 24
o 1|4M x 64/72/80 2M X8 12

0 40 l4Mxe6ar2e0 | 4aMxaie Tl t0
0 1 0|8M xX 64/72/80 4M X 46

“t 0 1 1 |a8MxXes72/80 | BMXxe
0 1 1|16M x 64/72/80 8M X8

1100 |16mMxe47280 | temx4
0 1 0 0|32M x 64/72/80 16MX4

10 1/REU ~ TBD
104|RFU TBD

1
1

0
6

j__tonsfoft

PD SPEED TABLE _

INTERFACE

1
0

1
0  

Note 1 Presence Detect pins PD1—PD8 are buffered and enabled by
PDE. The "1" outputs are NC and the "0" outputs are driven low
by on-meodule drivers when PDE is asserted active low.

Note 2 Buffered DIMMs (PD7=1) with PD&8=0 (Byte—Write) shall be capa-
: ’ ble of both Word-Write and Byte~Write operations

 
  

  
 

ae|RASTIMINGje
ee

POWER | 40 [INTERVAL 
 - 2 CLOCKS icin

ictock [i_|
COMMAND INTERVAPOWER LEVEL DETECT

 
  
 

fa
 

Figure 4.5.2-C
200 PIN, 64, 72, or 80 BIT SIMM PRESENCE DETECT & CONFIGURATION TABLES
Release 5-7
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[S053
(RE
Et[ColumnEnable(CAS)input,
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DOM
|DQMBO....D0MB7__|8

ae
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Figure 4.5.2-D

200 PIN, 8 BYTE SDRAM DIMM MECHANICAL KEY DEFINITION

  
 

Pin Name Number[Function _

(DQ0...0079|80DatainputOutput(common)
CKO....CK3

.

Data Mask _  
DOQMBO....DQMB7

4Presence Detect Enable
PD1....PD8 ogBuffered Logic Presence Detect Output

1

i

I ID3 3 Identification Output.
IN, OUT 2 __| Unbuffered Physical Detect InpuvOutput

Primary Positive Power Supp!
VDDQ | 200 Posivite Powerfor Input/Output_ |

2

 
 
 

 

 

__PinName
Address Input(multiplexed

56.

RE

CE

CKO..CK3.

REGE .

D1...

  
VREF Reference Power Supp! _

Notes:

1. Pin Al4is shared with 82, and pin Al5 is shared with pin $3.
2 Pins DOMBO...DQMB? are shared with pins defined as NC for X64 and X72 configurations.

 

3 REGE(Register Enable) operates similarly to the SAB pia on the 74AC11652 "Octal Bus Transceiver and Register with 3-State Outputs",
Whenit is asserted, active high, the buffer-register operates in Register mode, as opposed to whenit is de—asserted, inactive low, the buffer
~Tegister operates in “real-time” buffer mode.

4. The unbuffered physical detect pins [N and OUT are shorted together on the DEMM.

Figure 4.5.2-E
8 BYTE SDRAM DIMM PIN DEFINITIONS

Release 5-7
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AY)

DQ24

bQ276

DQ28e-
OQ29
pase"
DQ31e-

CKO 4

REGISTER

JEDEC Standard No. 21-C

Page 4.5.2-7

 
 
 

PLL NOTE:This Configuration incoprperates WORD and BYTE Write  
  

 
BUFFER Notes:

—7 + A109 + 20%resistor shall be wired in series with all DQnlines near
: : —_ ihe card edge conector.

FEEDBACK 2, All clock lines from the PLL Clock Buffer shall be of equal length.

Figure 4.5.2—F

200 PIN, X64 BUFFERED SDRAM DIMM,1 bank with X4 SDRAMs
Release 5-7
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Page 4.5.2-8

CKEO
56

CKE1
Sied

DQMBO-7 a5
DQM et
Wey
Cee); &

— .

AO-An

pao pao
pai pat
pa2 poe
pQs pas
pad pad
pas Das
nas pas
DQ? DQ7

bas
Dag
Dat
Dati
pai2
DQ13
DaH4
DOTS

pais F. D
poi? pai Dai

paia¢ DaQe2 pae2
paig DQs pas
DaQ20 pad pQa
poa2t pas pas
paQ22 DaAE pas
DaQ23 DQ7 DQ7

pa24 i Dao
DQ25 ¢ Dai
DQZ6 DaQ2
0Q27 DO3
DQ28 pa
pazg DOs
DQs0 Das
past Daz

PLL
CKO € CLOCK

 
Notes:BUFFER

1, A10& + 20% resistor shali be wired in series with all DQn lines near
: _———— the card edge conector.
FEEDBACK 2. All clock lines from the PLL Clock Butter shall be of equal length.

Figure 4.5.2—G
200 PIN, X64 BUFFERED SDRAM DIMM, 2 BANKSwith X8 SDRAMs

Release 5--7
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pas eAAA-] pao
pas AAA] Dat
DQiDe-AAAY Daz D2
Dai1eAAAG DQ3

NOTE: This Configuration incoprporates WORD Write only. 
  

PLE

sueeen NOTES: 1, A 10 @ + 20%resistor shall be wired in series with all Dnlines near
m — the card edga conector.pL 2. All clock lines from the PLL Clock Buffer shall be of equal length.

FEEDBACK . ee . .

 CKO

| Figure 4.5.2-H
200 PIN, X72 BUFFERED SDRAM DIMM, 1 bank with X4 SDRAMs

Release 5-7

XILINX EXHIBIT 1013

Page 325

 



XILINX EXHIBIT 1013 
Page 326

JEDEC Standard No. 21-—C

Page 4.5.2-10

  
 

 

REGISTER©

 
oO

 
 

 
 

 
 

 

  
  

  

 
 

 

 

 

 
 

 
 
 
 
 

 

 
  

 
  

 
 

  
 

 
 

 
 

pad QO a
pat pat =
paz Daz 7
DQs DAS 7
Dad DQ4 a
DQS DQS —
Das DQ6 7
DQ? Da? =

paB r Dao
pag pai

Da10 - pa2
pait 7 DaspaQi2 my DOA

pai3 — bas D14
pats Lip | DQ7

= az

DQIG i pao D #
DOI? 2 par - pat £
DQIs fr] a2 002
Bais a bas : 7} boO3pazo pa4 41 DO4

past +} 895 - pas D15
pa2z2 | 006 bas
pa23 + Daz bar

Daz4 | oD i pao
DO2Z5 a Dp - pat
DQ26 « | ba2 DO58 h-4 0G2
DQ27 7] 893 DQ5s9 H} Da3
Daz8 a DQ paso rm bad Dis
DQ29 & = BQ5 pas = pas
DAs0 7 DOE oas2 n DOG
DQ3i a DQ7 pass ry Da?

DaQ64 P Dad
co oa r] 38

BUFFER Das? | bas
= pass ~ Da

FEEDBACK. ...... Dass  Das- D17Notes: ; ; ; ; ; poa70 Das
1, A1G Q +: 20% resistor shall be wired in series with all DOTI _t Dav

DOnlines near the card adge conector. a
2. Ali clock fines frorn the PLL Clock Buffer shall be of

equal length.

“Figure 4.5.2-I
200 PIN, X72 BUFFERED SDRAM DIMM,2 BANKS with X8 SDRAMs

Release 5~7
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CKO & PL.
 cues wg t, A102 + 20%resistor shall be wired in series with all DQn lines near the card edge

ase conector.

FEEDBACK 2. All clock lines from the PLL Clock Buffer shall be of equal length.

Figure 4.5.2—J

200 PIN, X80 BUFFERED SDRAM DIMM,1 bank with X4 SDRAMs
Release 5-7
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128 rae,=tot REGISTER

DQ?

sy

QO00ORg0000 NOOOHoooaTARGA
pas §
bDQg ¢
DQio®
DQTi
DQ12
DQi3¢
DoO14
B15 §

TED
DOIG
DQi7
DQB
DQig
DazO
DaQ2i §
DQ22
DQ23

 

DQe24
DQ2s
DQ26
DQ27
DG2s ©
DQe2s
DQ30O
DQ3t

a

QVevouveo
DQ32 @
DQ33
DQ34
DQ365*
DQ36 «
DQ37
DQ38
DQ39 4

 
pteaTETT POOSDH OopGh+

QOI

PLE
CLOCK

BUFFER

CKO ¢

 
a 1, A102 + 20% resistor shall be wired in series with all D0n lines near the card

FEEDBACK edge conector.

2. All clock lines from the PLL Clock Buffer shall be of equal length.
Figure 4.5.2—-K

200 PIN, X80 BUFFERED SDRAM DIMM, 2 BANKSwith X8 SDRAMs
Release 5-7
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asisig2alsielg3
>obal=oO

DQ7 @

pag s
pQ9 e—
Datos
DQi1&
DO12Ze—
DQ¢
DQt4é
DQt1i5é

DQ6e—

DQi8¢
DQig6—
DQ20¢

DQ228

DQe246
DaQ26
DQ266
poz7e-——
page
DQ29 “

DQsi4

DaQs2°
DQ336

BQ35
DQ36e
DQ37¢
DQ386
Daag

  
NOTE: This Configuration
incoprporates WORD
Write only.

CK
CK2
CK3

Note: All clock trees shail be routed as equal—iengih "stars” from CK1, CK2, & CKinputs as shownin the diagram above.

Figure 4.5.2-L
200 PIN, X72 UNBUFFERED SDRAM DIMM, 4 bank with X8 DRAMs

Release 5-7
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CKEO .
50
CKE1
si

 

  

 
 

 
aL

DUoUdeoCoOUVg
DQ16&

DQ18
DQ19°
DQe20
DQ?21
DOe22

 
D16eldereband DOOOONOOFt OABONASF 

[2st

 
 

=

gdo¢eso
DQ24
BaQ2s
DpaQ2z6e
OQe7*
Dees
Dazg
DQ30
Das

 

Tet gogag
Das2
DOQs3%
DaQ34
passe
DOQI6¢
DQ37
DQ38
DaQ39s

NOTE:This Configuration
CKi . ee oc SENET incoprporates WORD
ee Write only,
CK3

Figure 4.5.2-M _
200 PIN, X72 UNBUFFERED SDRAM DIMM,2 banks with X8 DRAMs

Release 5-7
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4.5.3 - 168 PIN UNBUFFERED DRAM DIMM FAMILY

CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF64, 72, OR 80 BITS
DATA CONFIGURATIONS-—-Four DATA Word configurations are defined:

+64 BIT without PARITY

+72 BIT for PARITY CODES
—?72 BIT & 80 BIT for ECC CODES

CONFIGURATION—-13 Different Configurations are defined using various combinationa of X1, X4, X8, X16
and X18 memories.

LOGIC FEATURES—-The modules contain “SERIAL PRESENCE DETECT"features using EEPROM
stored informationthat profided a variety of encoded information regarding the mod-
ule such as storage capacity, configuration, data word configuration, refresh mode,
and speed of the module.

~—Check Bit locations are pre-assigned
PACKAGE—-168 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS-—-Figs. 4.5.3-A, & 4.5.3-B
SPD TABLES-—Figs. 4.5.3-C
KEYING METHODOLOGY—Fig. 4.5.3-D
CONFIGURATION BLOCK DIAGRAM—Figs. 4.5,.3-E through 4.5.3-S

Release 7
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x80 ECC MODE DIMM_
X72 ECC MODE DIMM

X72 PARITY MODE DIMM

 
i;} '| I ;_§ ij|ai7i%typo;|||1:wwe.otmiweioje]|awiojolaalo;aia‘a1S/oloaioeBIEwaloywt]ofof-]=slalctolatelslalelal_[alaelaialelglelelaelellZ{zSES)SY]S]ShStxjx| :iiisi

 

NC

VOD

VDo

CBi

 

CBs
CBs
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’winf| =jeeeETTTTTT 
 

   

_X80 ECC MODE DIMM

__ X72 ECC MODEDIMM

X72 PARITY MODE DIMM

>iSigigigig/¢lplalglgléiisLaie|>|
VDD

vod 

‘CBZ
| CES

 

CBid
Cait

 

 
 

 

Bottom Half

Top View

T, BOTTOM HALF

5FIGURE 4.5.3
or 80 BIT DIMM PINOU572i64
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   aioe

All signals except RAS and Data arebuffered Nees all DRAMsignals are connected directly to DIMM tab
11 Pins are used for DIMM attributes (PDE, PD1-8, IDO-4} 5 pins are used for DIMM attributes (SDA, SCL, SAQ-2}

CAS Pin assignment sequence optimized for buffer placement CAS Pin signals are re-assigned for optimal DRAM placement
6,1 0, 4
2,3

    
  

 

 
 

 
  

 

1,5
2,6
3,7F

4,5
6,7

ECC DIMMsuse subset of CAS signals for word selection .
(CASO/1 and CAS4/5} g All DIMM types use byte selection (CASO-7}
Address 0 to the ORAMsis sourced from separate pins (AQ, BQ) : :
for 4 byte interleave Single address pin {AQ}
Data pin assignment uses both X64/X72 and X80 Data pin assignment is changedto single x80 numbering scheme
numbering schemes with x64 and x72 as subsets

Al DIMM types use the same sequential 64 data pins (DQ0-63).

    
 

 
 

 
 

Eight center pins (CBO-7) are used as Parity/Check Bits for x72
Parity/ECC DIMMs.

 

 
Non-Parity is subset of Parity with inter-mixed Parity bits uncon-
nected (PQS, 17, 26, 35, 44, 53, 62, 71)

 
  

An additional 8 center pins (CB8-15) are used for the x80 ECC
DIMMs.

35 PowerGnd Pins
  
 32 Power/Gnd Pins  
 Vee - 17 (1 additional pin}

Ves - 16 Ves 18 (2 additional pins)
Unused Pins - 18 Unused Pins - 14

Left Key Definition Left Key Definition modified
SBRAM -- RFU .
STD DRAM
RFU

  

 
 

   
  
 
 

FIGURE 4.5.3-C

Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM
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8 Byte DIMM

Left Key Position Center Key Position *Right Key Position
{DRAM} iVokage) (Nen-DRAM} 
 

 

 
Centertine Left Center *Right

Key Key Key

RFU 5V No Key

Key Positions BUFFERED 3.9V" ASSEMBLY No Key
UNBUFFERED
ASSEMBLY X.XV No Key 

* For DRAM/SDRAM assemblies, this area is poptulated with pads.

8 Byte Unbuffered DIMM: 3.3 Volt

 
FIGURE 4.5.3-D

168 Pin DRAM DIMM Keying Methodology
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Tae

a

ese]
paid

ee

Va(F APPLICABLE)

2 Dawes

ra

iB KE

146 DU Veer {IF APPLICABLE)

  
 

Notes:
1. Ai0 on DRAM DIMMis also AP on SDRAM DIMM

2. Ait on DRAM BIMMis also BSO on SDRAM DIMM . ;
3, A12 on DRAM DIMM is also BS1 on SDRAM DIMM (for 4 Bank SDRAMs}

FIGURE 4.5.3-E

Pinout Comparison, 168 Pin DRAM & SDRAM DIMM
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8 Byte Presence Detect Information

® Serial PD Interface Protacol: NC (Synchronous 2-Wire Bus)

@ The following information is to be written into EEPROM device during module production:

a. Module Configurations, Addressing: (Bytes 3-7)

Module DRAM

Configuration Organization

78

684M x 64/72/80

(Note: All options possible with DRAM standards are shown)
* This addressing option applies to x16 DRAM configuration

—

—_ o;o
— oO

_

— oS

eaek ~~(oloa,ol]ea; —|osfu|ow —|©oroi
a auc, i)

=

ooh—_ie—_

oo
a—_oh
4wo oO

*.*2 atatfut aca|NH 
b. Allowable configurations: (Byte 11)

— x64 (Non-parity, Byte controls}
— x72 (Parity, Byte controls) .
— x72 (ECC-optimized, Byte controls)
— x80 (ECC-optimized, Byte controls)

c. Functional Attributes:

~ Power Supply Voltage/interface levels (Byte 8}
— RAS access (Byte 9)
— CAS access (Byte 10)
~ Refresh rate/type (Byte 12)

Figure 4.5.3-F
168 Pin UNBUFFERED DRAM DIMM SPD ASSIGNMENTS
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Page 4.5.3-8
ORO Ore

WEG WE? saga
CASO CAS4

Doo DQ3
pai = 003%
pae pag
pas Daas

DOA DQga6
BOs DQ37
Bos D@38“-
BQ? Doss

CAS) GAS5S

poe Daa
pas Dad
cat Bod
pats DOA

D003 Dodd
Bas ba4s
DOQ14-4 Dads
bais Dad?

CAS2 CASE

DGQ1E-— Do4E—
DQ DQ
DOB DQSsO
Dai Dost

5O20 Has
DOQ21 Dass
DQ22- Dos4
ae. Doss

DoQ24 DOSE
Doe DOs?
BO26 OQ8e8
DQe7 Hass

D028 DOGO
Does ba61—
DQso- DCs:
DQst based

 
SERIAL PD

AO-AN ~~  AO- AN: DRAMS D0 - D31

 Sci e SDA

VCC ——p—m DO - D31 =
VES bn0 - O31 SAG SA1 SA2

Figure 4.5.3-G
X64 DRAM DIMN, 2 Banks with X4 DRAMs

 

 Release 7

XILINX EXHIBIT 1013

Page 338



XILINX EXHIBIT 1013 
Page 339

Release 7

 
JEDEC Standard No. 21-C
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be . - pe

AQ-AN~———-®  AQ-AN: DRAMS DO - B15 SERIAL PD

 SCL SDA
vec womeemergremerrte DO ~ DAS
vss santa bo-Di5 SAQ SA1 SA2

Figure 4.5.3-H |
X64 DRAM DIMM,2 Banks with X8 DRAMs
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 RAS 
 

 
OE OE2
Wer * WE2

——— RAS WE L FAS WE GE] emu
CASO CAS4

a LCASbao

 
  

 

pa32
oat pasa
pae Dass
pas paQ35
pad page
pas pa37
pas pase
par Dogs

CASI CAS5
pas poado
ag pad
pate pad
pai pad
paQi2 Dad
OER) pa4as
DO pad
BOQ pas?

CAS2 CASE

pate Da4s
DQI7 pa49
DOIe pasa
pais past
pazo pase

Daas pas3 epage pass z
pa23— Dass “

CAS3 CAS7
pged pase
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Figure 4.5.3-1
X64 DRAM DIMM, 2 Banks with X16 DRAMs
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Figure 4.5.3-J
X64 DRAM DIMM, 2 Banks with X4/X1 DRAMs 
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Figure 4.5.3-K
X72 Parity DRAM DIMM, 2 Banks with X4 & X4 W/4 CAS DRAMs
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X72 Parity DRAM DIMM, 2 Banks with X16 DRAMs
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Figure 4.5.3-M
X72 Parity DRAM DIMM,2 Banks with X16 & X4 W/4 CAS DRAMs
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Figure 4.5.3-N
_ X72. ECC DRAM DIMM,2 Banks with X4 DRAMs
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Figure 4.5.3~P
X72 ECC DRAM DIMM, 2 Banks with X16 & X4 DRAMs
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Figure 4.5.3-Q
X72 ECC DRAM DIMM, 2 Banks with X18 DRAMs
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Figure 4.5.3-R
X80 DRAM DIMM,2 Bankswith X4 DRAMs
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Figure 4.5.3-S

X80 ECC DRAM DIMM,2 Banks with X8 DRAMs-
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4.5.4 ~ 168 PIN UNBUFFERED SDRAM DIMM FAMILY

CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF64, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:

~—64 BIT without PARITY

—72 BIT for PARITY CODES
—72 BIT & 80 BIT for ECC CODES

CONFIGURATION—-21 Different Configurations are defined using various combinationa of X1, X4, X8, X9,
416 and X18 memories including 2 bank configurations using X4 devices.

LOGIC FEATURES—The modules contain “PRESENCE DETECT’and IDENTITY’featurs that conist

of output pins in the PDn and [Dn fields which supply encodedvaluesthat define the storage capacity,
configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE—1i68 PIN JEDEC DIMM MEMORY MODULE
PIN ASSIGNMENTS—Figs. 4.5.4—A, & 4.5.4—B,
SPD TABLE & INFORMATION—Fig. 4.5.4—C
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM—Fig.4.5.4—D
KEYING METHODOLOGY—Fig. 4.5.4-E
PINOUT COMPARISON DRAM & SDRAM DIMM—Fig,. 4.5.4-F
SDRAM CLOCK LOADING—Fig. 4.5.4-G
SDRAM CLOCK WIRING-—Fig. 4.5.4—H
CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.4-1 through 4.5.4-Y
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