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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

XILINX EXHIBIT 1013

Page 9



XILINX EXHIBIT 1013 
Page 10

 

 

 

 

XILINX EXHIBIT 1013

Page 10



XILINX EXHIBIT 1013 
Page 11

A

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.
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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
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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
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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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Page 3.5,2-3

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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an Page 3.5.2-9
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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Page 3.5,2-10

 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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Page 3.5,.2-11

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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JEDEC Standard No, 21-cC

Page 3.5.3—1
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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