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NOTICE \2

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

EIA/JEDEC Standards and Publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchases, facilitating interchangeability and improvement
of products, and assisting the purchaser is selecting and obtaining with minimum delay the proper product
for his particular need. Existence of such standards shall not in any respect »reclude anv member or
nonmember of JEDEC from manufacturingorselling 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
patents orarticles, materials, or processes. By such action, ELA/JEDEC does not assumeanyliabilityto any
patent owner, nor does it assume any obligation whatever to parties adopting the ELA/JEDEC Standards or
Publications.

The information included in ELA/JEDEC 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 EIA/JEDEC Standard or Publication may be further
iprocessed andultimately becomes an EIA Standard.

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

Published by

©ELECTRONIC INDUSTRIES ASSOCIATION 1997
Engineering Department
2500 Wilson Boulevard

Arlington, VA 22201

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

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

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

Printed in U.S.A. i

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 backof the
sheet containing a Release 7 page. This old material will be labeled Release 1, Release 2, Release 3, Release 4, Release5.or
Release 6 as there are no changesfrom theoriginal release. All new textis marked by a "Revision Bar’in the outside marginin
addition to the "Release 7”label in the inside footer of the page.

In this release, I have introduced a new feature in the Release #. In the past when an older sheet was replaced with a new one,eitherto
makea correction,orto revise the original sheet, the new release number simply replaced the old number, thusloosingthe information ofthe
original release number. In this release, the old numberwill be retained followedbythe letter ’c’” for correction, or "r”for revised,this
followed by the new release number(e.f 4c7 or 6r7)

The following isa series ofsheet by sheetinstructionsto be used to print thepagesforthis release. The instruction numbers correspond
directly the instructions intendedforthe holders of the Standard. Theseare also includedwith 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 remove from the
21-C binder. The second columntells which sheetto add to the binder. Thethird column gives an explanation ofthe reasonfor

 

the changeoraddition.

REMOVE ADD REASON

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

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

3. Remove TOC, 8 sheets; Add replacement TOC,9 sheets; Revised Table of Contents
4. Remove PP 2-3/4 Add replacement PP 2-3/4 New definitions added

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

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

7. Remove PP 29/10 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 Newstandard added

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

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

12. Add new P 3.5.2—11 New standard

13. Remove P 3.5.31 Add replacement P 3.5.3-1/2 Section re—orgainzed

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

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

16. Remove P 3.5.3-7/8 Add replacement P 3.5.3-7/8 New standards added
17. Add new P 3.5.3-9/10 New standards added

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

19. Add new P 3.5.3-13/14 . New standards added
20. Add new P 3.5.3-15 New standards added

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

22. Remove P 3.7.5~-3/4 Add replacement PP 3.7.5-3/4 Newstandards 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. RemoveP 3.7.8-3 Existing standard modified.Add replacementP 3.7.8-3
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Remove PP 3.7.8-9/10

. Remove P 3.9.1-15/16

RemoveP 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 3.11.3-1

. 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

. Remove PP 3.11.5—9/10

Add replacementPP 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 PP3.9.2~19

Add replacement P 3.9.3-11/12

Add replacement PP 3.9.4~3/4

Add replacement PP 3.9.4-13/14

Add replacementP 3.9.5~3

Add replacement PP 3.9.5-~15/16

Add replacement PP 3.10.3-1/2

Add replacement PP 3.10.3-5/6

Add new PP 3.10.3-9

_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 PP3.10.4-21

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 replacementPP 3.11.4-3/4

Add replacement PP 3.11.4-5/6

Add replacement PP 3.11.4-7/8

Add new PP 3.11.4-9

Add replacement PP 3.11.5~7/8

Add replacement PP 3.11.5~9/10

21-C Release 7 Insertion Instructions
Page -2

New device added.

New standards added

Newstandards added.

Newstandards added.

Modified drawing of existing standard.
Modified drawing of existing standard

New standard.

Standard modified.
Newstandards added.

New standards added.

New standards added.

New standard added.

New standards added.

Correct error.

New standards added.

New standards added

Newstandards added

Newstandards added

New standards added

New standard added.

Existing standard modified.

Newstandards added

Newstandard added.

Existing standard modified, new standard added.

Newstandards added

Standards revised.

Standards revised.

Standards revised.
Standards revised, correcterror.
New standards added.

Correct error.

Terminology corrections.

Section 4 on Modules has been completely re-organized. Removeanddiscardall 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 notlisted here as they are supplied in correct order for insertion.

IPR2018-00047

ASUS Computer EX 1006 Page 4



IPR2018-00047 
ASUS Computer EX1006 Page 5

 

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 -a~
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Contents
Section Release # Page #

ue, TBACKGROUND........ cece cence center erence eee nen e eer e een ene Release1 ....... Page 1-1

- 2 TERMS AND DEFINITIONS........-.....0-- cece cece e ee eee nee eeneeeeees Release1 ....... Page 2-1
2.1 Conventional Device Pin Names ..........-.0---scceeeee eee neneenes Release 6 ....... Page 2-2

2.2 Multiport DRAM Pin Names ..........00.e eee e cece eee e cece e ene nenee Release3 ....... Page 2-5

2.3 Power Pin NameéS ...... 02. e eect eee tee eee een e cece rn ere eenes Release5 ....... Page 2-6

2.4 Device Type Names .........0c nce e eee c ene e ence en ee ene eeneneonneees Release 6 ....... Page 2-7

2.5 Miscellaneous Device Related Terms .........-..02cccecccewecneenes Release 1 ....... Page 2-9

2.6 Special Operational Cycles for MPDRAM .............0000eeeee ences Release 1 ..... Page 2-10

2.7 Package—Related TermS ....... 00.0. cceee ence cece eee een e eee ne renee Release 5 ..... Page 2-12

2.8 Memory Card Pin NameS ......2..0.s cece eee e eee eee ne eneseneeweee Release3 ..... Page 2 — 13

2.9 SRAM and SSRAM special Pin Names ..........2-0ecewecceeeeeeees Release6 ....... Page 2-14

3 MEMORY DEVICE STANDARDS...... 0. cece ee rec cence n eee ee een eeeee Release 1 ....... Page 3-1

3.1 General Standards .......... ccc cece cece eet e meter en ee eeeeeeeeee Release 1 ..... Page 3 .1-1

3.1.1 Bytewide 1.0... ceceeect e nee enn e eee e eee anarenaes Release 1 ..... Page 3 .1 ~1
3.1.1.1 ~ 32K TO 256K BY 8 A/A MX FAMILY IN DIP .............-..-.-. Release1 ..... Page 3.1 -1

FIGURE 3.1-1, 32K TO 256K AVA MULTIPLEXED MEMORY INDIP ............... Release1 ....... Page 3 .1-2

3.2 Read Only Memory (ROM) .............cccn cece nec cnenceteresunees Release ...... Page 3.2—1
3.2.0 ROM General Standards ...........c ccc ener e eens ereneas Release 5 ...... Page 3.2—2

3.2.0.1 — Mask ROM Fasi Address Mode Definition ..................... Release5 ...... Page 3.2~2

3.2.1 ROM, Byte Wide ..... 0... cc eee e cece cette renee eee n ene enentes Release 1 .... Page 3.2.1-1
3.2.1.1 —- 2K TO 8K BY 8 ROM FAMILYIN DIP, TYPEA ...............4. Release1 .... Page 3.2.1—1
3.2.1.2 -—-4K BY 8 ROMIN DIP, TypeB ............. eee cee eee eee eee Release 1 .... Page 3.2.1-1
3.2.1.38— 8K TO 128K BY 8 ROM FAMILYIN DIP, ..................00008 Release 1 .... Page 3.2.1—1
3.2.1.4 — 2K TO 32K BY 8 ROM FAMILY IN RCC ..................00005 Release .... Page 3.2.1—-1
3.2.1.5 — 32K TO 512K BY 8 ROMFAMILYIN SOJ, .....--.....22..0000 Release .... Page 3.2.1—1
3.2.1.6 - 128K TO 1M BY 8 ROM IN DIP, ......... 0. cece eee eee e eee Releasei .... Page 3.2.1-1
3.2.1.7 — 64K TO 512K BY 9 ROMIN DIP, .............--. eee e ee ee ee eee Release1 .... Page 3.2.1-1
3.2.1.8 —2 TO 64 X 16K BY 8 PAGE SELECT ROM IN DIP, .............. Release 1 .... Page 3.2.1—1
3.2.1.9— 512K and 1M BY 8 ROMIN OFP, ..........-.-2.--e eee eee eee Release2 .... Page 3.2.1-1

FIGURE 3.2.1-1, 2K TO 8K BY 8 ROM IN DIP, TYPESA&B ..................., Release1 ....... Page 3.2.1-2
FIGURE 3.2.1-2, 8K TO 128K BY 8ROMIN DIP .......... 0... 0 eee eee eee Release ....... Page 3.2.1-3
FIGURE 3.2.1-3, 2K TO 32K BY 8ROMIN CC... 2... ee ccc cece teen eee Releasei ....... Page 3.2.1-4
FIGURE3.2.1-4, 32K TO 512K BY 8 ROMINSOJ 00... cece cece eee eee Release 1 ....... Page 3.2.1-5
FIGURE3.2.1-5, 128K TO IM BY 8ROMINDIP .......... 0. cece eee eee eee Release i ....... Page 3.2.1-6
FIGURE 3.2.1-6, 64K TO 512K BY9 ROMINDIP ........... cece cece eee eee Release 1 ....... Page 3.2.1-7
FIGURE3.2.1-7, 2 TO 64 X 16K BY 8 PAGE SELECT .......... 0.0.0 eee eeeaee Release 1 ....... Page 3.2.1-8
FIGURE 3.2.1-8, 512K AND 1M BY 8 ROMINQFP ........ 0... cece eee e eee Release2 ....... Page 3.2.1-9

3.2.2 ROM, Word Wide .......20.-cccceceseccese renee nneeeereneatenens Release 1 .... Page 3.2.2-1
3.2.2.1 — 32K TO 256K BY 16 ROMIN DIP ................2.0. eee eee Release 1 .... Page 3.2.2-3
3.2.2.2 — 32K TO 256K BY 16 ROM IN SCC ..... cee eee eee eee Release1 .... Page 3.2.2~3
3.2.2.3 — 16K TO 256K BY 16 ADDRESS/DATA MX ROMINDIP......... Release 1 .... Page 3.2.2-3
3.2.2.4 — 16K TO 256K BY 16 ADDRESS/DATA MX ROM IN RCC ........ Release1 .... Page3.2.2~3
3.2.2.5 — 256K and 512K BY 16 ROM IN GFP .............. 020 sce eee eee Release2 .... Page 3.2.2-3
3.2.2.6 — 512K TO 128M BY 16 ROMIN DIP AND SOP................. Release6 .... Page 3.2.2-3
3.2.2.7 -512K and 1M BY 16 ROM IN SCC ..................0 00 e eee Release3 .... Page 3.2.2-3

oe FIGURE 3.2.2—1, 32K TO 256K BY 16 ROMINDIP ............ 0. cece eee eee Release 1 ....... Page 3.2.2-5
ee FIGURE 3.2.2~2, 32K TO 256K BY 1GROMINCC ...... eee eee eee eee eee Release1 ....... Page 3.2.2-6

Release 7
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FIGURE 3.2.2~3, 16K TO 256K BY 16 AQMX ROMINDIP................000005 Release1 ....... Page 3.2.2-7
FIGURE3.2.24, 16K TO 256K BY 16 AQMX ROMINCC ...... 0. cece eee Release1 ....... Page 3.2.2-8
FIGURE3.2.2~5, 256K AND 512K BY 16 ROMINQFP .......... 00. ccc cece eee Release2 ....... Page 3.2.2-9
FIGURE3.2.2-6, 4M TO 128M BY 16 ROMINDIPAND SOP ................0008 Release2 ...... Page 3.2.2~10
FIGURE3.2.2~7, 512K & IMBY 16 ROMINSCC 0...eeeeee eee Release3 ...... Page 3.2.2-11
FIGURE3.2.2-8, 512K TO 2M BY 16 ROMINDIPAND SOG .................... Release6 ...... Page 3.2.2~12

3.3 Programmable Read Only Memory (PROM) .......-......ceesneceees Release 1 ...... Page 3.3-—1
3.3.1 PROM, Nibble Wide ............ cece cee e en ecen meen eeeesnencees Release1 .... Page 3.3.1~1

3.3.1.1 —.25K & SK BY 4 TTL PROMIN DIP ........... 0... cece een Release1 .... Page 3.3.1-3
3.3.1.2 —.25K BY 4ECL PROMINDIP ........... 0. cece eee cece ees Release1 .... Page 3.3.1-3
3.3.1.3- 1K & 2K BY 4 TTL PROMIN DIP .... 2... ccc ee eee Releasei .... Page 3.3.1-3
3.3.1.4-1K & 2K BY 4 TTL PROMIN SOP ........ 0.2 ccc cece eee Release1 .... Page 3.3.1-3
3.3.1.5 ~ 4K TO 8K BY 4 TTL PROM IN DIP .............. 0... cece eee Release2 .... Page 3.3.1-3
3.3.1.6 — .25K TO 2K BY 4 TTL PROM FAMILY IN RCC ................. Releasei .... Page 3.3.1-3
3.3.1.7 — 4K BY 4 TTL PROM, 4K BY 4 TTL RPROMIN SCC ............ Releasei .... Page 3.3.1-3
3.3.1.8 ~ 1K TO 8K TTL BY 4 PROM FAMILY IN RCC.................2.. Releasei .... Page 3.3.1-3
3.3.1.9— 1K TO 8K TTL BY 4 PROM FAMILY IN SCC ................00. Release1 .... Page 3.3.1-3
3.3.1.10 — 1K TO 4K BY 4 DPROM FAMILIES INDIP& SCC ............ Release 1 .... Page 3.3.1-4
3.3.1.11 — 1K TO 16K BY 4 ECL PROM FAMILY IN DIP ................. Releasei .... Page 3.3.1-4

FIGURE 3.3.1-1, 25K TO 2K BY 4TTLPROMINDIP ........... 2.00 c eee eee Release1 ....... Page 3.3.1-5
FIGURE 3.3.1-2, 256 BY 4 ECLPROMINDIP .............. cc cece cence aes Release1 ....... Page 3.3.1-6
FIGURE3.3.1-3, 1K & 2K BY 4TTL PROMINSOG ...0. 0... cece ees Releasei ....... Page 3.3.1-7
FIGURE3.3.1-4, 4K AND 8K BY 4 TILPROMINDIP ........ 0... 0. ccc cence eee Release2 ....... Page 3.3.1-8
FIGURE3.3.1-5, .25K TO 4K BY 4 TTL PROM FAMILY INCC... 2... 0... eee eae Release 1 ....... Page 3.3.1-9
FIGURE 3.3.1~6, 1K TO 8K BY 4 TTL PROM IN RCC .... 2. ee eee eee eee Release1 ...... Page 3.3.1-10 eos
FIGURE 3.3.1~7, 1K TO 8K BY 4 TTL PROMINSCC ......... 0. cece ce eee eee Release1 ...... Page 3.3.1-11 \
FIGURE3.3.1-8, 1KTO 4K BY4 TILDPROMINDIP ................cecceeaas Release i ...... Page 3.3.1-12
FIGURE 3.3.1-9, 1K TO 4K BY 4 DPROMINCC 1... o.oo ccc eee Release 1 ...... Page 3.3.1-13
FIGURE 3.3.1-10, 1K TO 16K BY 4ECL PROMINDIP............. 202 e eee eeaee Release 1 ...... Page 3.3.1-14

3.3.2 PROM, Bytewide .........ccec sce e eee reece eee eee e een neeeenneee Release 1 .... Page 3.3.2—-1
3.3.2.1 — 32 BY 8 TTL PROMIN DIP & SCC ...eeeeee ee Release1 .... Page 3.3.2-3
3.3.2.2 ~ 32 BY 8 ECL PROM IN DIP & SCC2.cece nee Release 1 .... Page 3.3.2-3
3.3.2.3 —.25K & 5K BY 8 TIL PROM IN DIP & SCC ..... eee eee, Release1 .... Page 3.3.2-3
3.3.2.4 — .25K TO 8K BY 8 TTL PROM FAMILYIN DIP .................. Release1 .... Page 3.3.2-3
3.3.2.5 — .5K TO 4K BY 8 TTL LPROM FAMILYIN DIP .................. Release .... Page 3.3.2-3
3.3.2.6 — .5K TO 4K BY 8 TTL RPROM FAMILYIN DIP .................. Releasei .... Page 3.3.2-3
3.3.2.7 — .5K TO 8K BY 8 TTL PROM FAMILIES INRCC & SCC ......... Release1 .... Page 3.3.2-3
3.3.2.8 — .5K TO 2K BY 8 TTL RPROM FAMILY IN SCC ................. Release1 .... Page 3.3.24
3.3.2.9 — 16K TO 64K BY 8 TTL PROM FAMILY IN DIP ................. Release1 .... Page 3.3.24
3.3.2.10~ 512 BY 8 ECL RPROMIN DIP& SCC ...................... Release2 .... Page 3.3.2-4

FIGURE3.3.2—1, 32 BY 8 TTL& ECL PROMIN DIP .... 2... ec ee eee eee Release1 ....... Page 3.3.2-5
FIGURE3.3.2~2, 32, 256, & 512 BY 8 TTL PROM IN CC, 32 BY 8ECL PROMINCC ... Release1 ....... Page 3.3,.2-6
FIGURE3.3,2~3, 256 & 512 BY 8TTL PROMINDIP ............. 0.00. ee eens Release1 ....... Page 3.3.2~7
FIGURE3.3.2—-4, .25K TO 8K BY 8TILPROMINDIP .................20ceeeee Releasei ....... Page 3.3.2-8
FIGURE 3.3.2-5, 5K TO 4K BY 8TTLLPROMINDIP ...................000 eee Release1 ....... Page 3.3.2-9
FIGURE3.3.2-6, .5K TO 4K BY 8 TTL RPROMINDIP .................000eeeus Releasei ...... Page 3.3.2-10
FIGURE3.3.2~7, .5K TO 8K BY8TTLPROMINSCC ............ cee eee ee eee Release 1 ...... Page 3.3.2-11
FIGURE3.3.2-8, 5K TO 8K BY 8TILPROMINRCC ........... 2 cece eee eae Release i ...... Page 3.3.2-12
FIGURE3.3.2-9, .5K TO 2K BY 8RPROMINCC ..... 0.0. cece eee ee cee ee Release1 ...... Page 3.3.2-13
FIGURE 3.3.2-10, 16K TO 64K BY 8 TILPROMINDIP ..............-.2000000e Release1 ...... Page 3.3.2-14
FIGURE3.3.2-11, 512 BY 8 10K & 100K ECL RPROM IN DIP AND SCC ............ Release 2 ...... Page 3.3.2-15
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FIGURE 3.4.1-2, 8K TO 64K BY SEPROMINDIP ........... 00... ccc cece eee Release1 ....... Page 3.4.1-6
FIGURE3.4.1-3, 2K TO 512K BY 8EPROMINCC ...oeeee eee eee Release 1 ....... Page 3.4.1-7
FIGURE3.4.1-4, 32K TO 512K BY 8 EPROMIN SOU 2... cece eee ee Release 1 ....... Page 3.4.1-8
FIGURE3.4.1-5, 128K TO 1M BY 8 EPROMIN DIP .......... 22... eee eee eee Release1 ....... Page 3.4.1-9
FIGURE 3.4.1-6, 64K TO 512K BY 9 EPROMINDIP ......0..-- cece cece e ee eee Release 1 ...... Page 3.4.1-10
FIGURE3.4.1-7, 2 TO 64 X 16K BY 8 PAGE SELECT EPROMINDIP.............. Release1 ...... Page 3.4.1-11
FIGURE 3.4.1-8, 128K TO 512K BY 8 EPROMIN TSOP-1 ....... 020.0... -02 eee Release 4 ...... Page 3.4.1-12

3.4.2 EPROM, Word Wide ............. ccc cece eee eee neeennenvenseen Release1 .... Page 3.4.2~1
3.4.2.1 ~ 32K TO 256K BY 16 EPROMIN DIP ............. 00-2 eee eee Release 1 .... Page 3.4.2-3
3.4.2.2 — 82K TO 256K BY 16 EPROM IN SCC ........... cc cece eee Release 1 .... Page 3.4.2-3
3.4.2.3 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP ...... Release i .... Page 3.4.2-3
3.4.2.4 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROM INRCC ..... 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 1M BY 16 EPROMIN SCC .......... 0... e ee eee Release3 .... Page 3.4.2-3
3.4.2.7 — 64K TO 256K BY 16 EPROM IN TSOP-1 ..............--...-- Release4 .... Page 3.4.2-3

FIGURE 3.4.2~1, 32K TO 256K BY 16 EPROMINDIP .............. ccc cece eee Release 1 ....... Page 3.4.2-5
FIGURE 3.4.2~2, 32K TO 256K BY 16 EPROMIN SCC... eee eee eee Release1 ....... Page 3.4.2-6
FIGURE3.4.2-3, 16K TO 256K BY 16 ADDRESS/DATAMX EPROM INDIP ......... Release 1 ....... Page 3.4.2~7
FIGURE3.4.2—-4, 16K TO 256K BY 16 ADDRESS/DATA MX EPROM INRCC......... Release 1 ....... Page 3.4.2-8
FIGURE3.4.2-5, 4M TO 128M BY 16 EPROM OR OTP INDIPAND SOP ........... Release1 ....... Page 3.4.2-9
FIGURE3.4.2-6, 512K & IMBY 16 EPROMINCC o.oo. eee ee eee eee Release3 ...... Page 3.4.2-10
FIGURE3.4.2~7, 64K BY 256K BY 16 EPROMIN TSOP-1 ................0.0005 Release 4 ...... Page 3.4.2-11
FIGURE 3.4.2~8, 512K TO 2M BY 16 EPROM INDIPAND SOG .................. Release6 ...... Page 3.4.2~12

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

3.5.1 EEPROM, Byte Wide ...........cn cece een een ee rte eeereeeeennees Releasei .... Page 3.5.1-1
3.5.1.1 ~.5K TO 2K BY 8 EEPROM FAMILYIN DIP..............--2. sees Release 1 .... Page 3.5.1-2
3.5.1.2 — 2K & 4K BY 8 EEPROM IN RCC ...ceeee eee eee Releasei .... Page 3.5.1-2
3.5.1.8— 1K TO 32K BY 8 EEPROM FAMILYIN DIP ...........----..04- Release1 .... Page 3.5.1-2
3.5.1.4 — .5K TO 32K BY 8 EEPROM FAMILY IN RCC .................. Release1 .... Page 3.5.1-2
3.5.1.5 — 32K TO 256K BY 8 EEPROM FAMILY IN SOJ, .........-.-..... Release1 .... Page 3.5.1-2
3.5.1.6 — 32K TO 512K BY 8 EEPROM FAMILYIN DIP, ........----...6. Release 1 .... Page 3.5.1-2
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3.5.1.7 — 32K TO 256K BY 8 EEPROM FAMILY IN ROC, ...............-. 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, ................. Release 1 .... Page 3.5.1~2
3.5.1.10 —- 32K TO 256K BY 8 EEPROM FAMILY INTSOP1 ............. Release2 .... Page 3.5.1-3
3.5.1.11 - EXTENDED FEATURE SET FOR 256K BIT EEPROM ......... Release2 .... Page 3.5.1~3
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 ................ Release5 .... Page 3.5.1-3
3.5.1.14—- 128K to 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY

IN DIP, ROC, & TSOP1 2... ccc cece eee tees Release5 .... Page 3.5.1-3
3.5.1.15 — 256K, 512K, &1M BY 8 DUAL~SUPPLY EEPROM IN TSOP1 ... Release6 .... Page 3.5.1-4
3.5.1.16 — 1M TO 8M BY 8 SINGLE~SUPPLY EEPROM FAMILY INTSOP1 .......... Release5 .... Page 3.5.14
3.5.1.17 — 8K BY 256B OR 264B SERIAL ACCESS EEPROM INTSOP2 ............ Release6 .... Page 3.5.14
3.5.1.18 — 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP2 ........... Release7 .... Page 3.5.1-4

FIGURE3.5.1-1, 5K TO 2K BY SEEPROMINDIP .............c cece cceeeeees Release1 ....... Page 3.5.1~5
FIGURE3.5.1-2, 2K & 4K BY 8 EEPROM INRCC ...... 0. eeeeee eee Release1 ....... Page 3.5.1-6
FIGURE3.5.1~3, 1K TO 32K BY 8 EEPROM FAMILY INDIP ...............000005 Release 1 ....... Page 3.5.1~7
FIGURE3.5.1-4, .5K TO 32K BY 8 EEPROM FAMILY INRCC ..............-0000- Release i ....... Page 3.5.1-8
FIGURE3.5.1~5, 32K TO 256K BY 8 EEPROM FAMILY INSOJ........... 0.000005 Release ....... Page 3.5.1-9
FIGURE3.5.1-6, 32K TO 512K BY 8 EEPROM FAMILY INDIP ...............000- Release1 ...... Page 3.5.1-10
FIGURE3.5.1-7, 32K TO 256K BY 8 EEPROM FAMILY INRCC ................04 Release1 ...... Page 3.5.1-11
FIGURE 3.5.1-8, 32K TO 256K BY 9 EEPROM FAMILY INDIP ................... Release1 ...... Page 3.5.1-12
FIGURE 3.5.1-9, 128K TO 1M BY 8 EEPROM FAMILY INSCC ........... 20.0000 Releasei ...... Page 3.5.1-13
FIGURE3.5.1-10, 32K TO 256K BY 8 EEPROM FAMILY INTSOP1 ............... Release2 ...... Page 3.5.1-14
ADDENDUM 1, 32K X 8 BIT EEPROM EXTENDED FEATURE STANDARD .......... Release2 ...... Page 3.5.1-15
FIGURE3.5.1-11, DUAL SUPPLY EEPROM COMMANDSET .................0006 Release3 ...... Page3.5.1-238
FIGURE3.5.1-12, 512K BY 8 DUAL-SUPPLY EEPROM INRCC .............0005 Release5 ...... Page 3.5.1-24
FIGURE3.5.1-13, 128K to 512K SINGLE-SUPPLY EEPROM FAMILY INDIP ........ Release5 ...... Page 3.5.1-25
FIGURE3.5.1-14, 128K to 512K SINGLE~SUPPLY EEPROM FAMILY INRCC........ Release5 ...... Page 3.5.1-26
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 EEPROMINTSOP1 ..............65. Release5 ...... Page 3.5.1~28
FIGURE 3.5.1-17. 1M TO 8M SINGLE-SUPPLY EEPROM FAMILY IN TSOP1 ........ Release5 ...... Page 3.5.1-29
FIGURE 3.5.1-18, 256K & 512K BY 8 DUAL-SUPPLY EEPROM IN TSOP1 .......... Release6 ...... Page 3.5.1~30
FIGURE 3.5.1-19 A=>C 8K BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP2 .. Release 6 .. Page 3.5.1-31=>33
FIGURE3.5.1-20. 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP1 ..... Release7 ...... Page 3.5.1-34

3.5.2 EEPROM, Word Wide ........ 2c cece eee e sence nee ee ene wseeseens Release i .... Page 3.5.2—1
3.5.2.1~4K TO 32K BY 16 EEPROMINDIP ................. 2. ee cee Release1 .... Page 3.5.2-3
3.5.2.2 -4K TO 256K BY 16 EEPROM IN SCC ....................000: Releasei .... 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 EEPROMIN SSOP......... been seeeeee Release6 .... Page 3.5.2-3
3.5.2.5 ~ 1M TO 4M DENSITY, BY 8 OR 16 FEEPROMINPSOP........ Release7 .... Page 3.5.2-3
3.5.2.6 — 1M TO 32M DENSITY, BY 8OR16 FEEPROM IN TSOP1...... Release7 .... Page 3.5.2-3

FIGURE3.5.2-1, 4K TO 32K BY 16 EEPROM FAMILY INDIP ........2... 02.0000. Release ....... Page 3.5.2-5
FIGURE 3.5.2-2, 4K TO 256K BY 16 EEPROM FAMILY INSCC ...............00. Release ....... Page 3.5.2-6
FIGURE 3.5.2-3, 4M TO 128M BY 16 EEPROM FAMILY INDIP ANDSOG .......... Release2 ....... Page 3.5.2-7
FIGURE 3.5.24, 256K TO 2M BY 16 EEPROM FAMILY INDIPANDSOG........... Release6 ....... Page 3.5.2-8
FIGURE3.5.2-5, 1M TO 4M BY 16 DS EEPROM IN SSOP............... Release6 ....... Page 3.5.2-9
FIGURE 3.5.2-6, 1M TO 4M DENSITY BY 8 OR16 FEEPROM IN PSOP... Release7 ...... Page 3.5.2-10
FIGURE3.5.2-7, 1M TO 32M DEBSITY BY 8 OR16 FEEPROM IN PSOP.. Release7 ...... Page 3.5.2~11

3.5.3 EEPROM EXTENDED FEATURES.............2- cen eee seer eens Release i .... Page 3.5.3-1
3.5.3.1 - EXTENDED FEATURE SET FOR 256Kb EEPROM............ Release1 .... Page 3.5.3-3
3.5.3.2 - DUAL SUPPLY EEPROM COMMANDSET .................. Release7 ... Page 3.5.3~-13
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3.5.3.3 —- SINGLE SUPPLY EEPROM COMMAND CODES. .............. Release7 ... Page 3.5.3-14
3.5.3.4 — EEPROM TOGGLE BIT FEATURE ................... 0.00 eee Release7 ... Page 3.5.3-15

3.6 Non volatile Random Access Memory (NVRAM) ............0.c0ceeee Release1 ...... Page 3.6-1

3.6.1 NVRAM, Nibble Wide ............00cccucceccecneencernenstsusene Release 1 ...... Page 3.6-3
3.6.1.1 —.25K & 1K BY 4NVRAMIN DIP .....2.eee eee Release1 ...... Page 3.6-3

3.6.2 NVRAM, BYTE WIDE .............---..een cates eens ene ee ene Release 1 ...... Page 3.6-3
3.6.2.1 — .5K, 1K BY 8 NVRAMIN DIP ............ cece cece eee eens Release1 ...... Page 3.6-3
3.6.2.2 — 5K & 1K BY 8 NVRAM IN RCC ........ 2 eee cece ene Release 1 ...... Page 3.6-3
3.6.2.3 — .5K TO 16K BY 8 NVRAM FAMILYIN DIP ..................... Release 1 ...... Page 3.6-3
3.6.2.4 — .5K TO 16K BY 8 NVRAM FAMILY IN RCC .................05. Release1 ...... Page 3.6-3
3.6.2.5 — 32K TO 256K BY 8 NVRAM FAMILY IN SOU, .................- Release1 ...... Page 3.6-3
3.6.2.6 — 32K TO 256K BY 8 NVRAM FAMILYIN DIP, ..............0...- Release 1 ...... Page 3.6-3
3.6.2.7 ~ 16K TO 128K BY 9 NVRAM FAMILYIN DIP, ..............25-65 Release1 ...... Page 3.6-3

FIGURE 3.6-1,.25K RIK BY4NVRAMINDIP 2... 00... cee cece eee eres Release 1 ........ Page 3.6-5
FIGURE 3.6-2, 5K &1KBY8NVRAMINDIP ........... 0... ce cece eee en ees Release 1 ........ Page 3.6-6
FIGURE 3.6-3, 5K & IK BY 8NVRAMIN RCC 1.2... eee cece eee eens Release1 ........ Page 3.6-7
FIGURE 3.64, .5K TO 16K BY 8 NVRAM FAMILY INDIP ..................00 00 Release1 ........ Page 3.6-8
FIGURE 3.6-5, .5K TO 16K BY 8 NVRAM FAMILY INRCC ..................000. Release1 ........ Page 3.6-9
FIGURE 3.6-6, 32K TO 256K BY 8 NVRAM FAMILY INSOJ ...............0.000. Release 1 ....... Page 3.6-10
FIGURE 3.6-7, 32K TO 256K NY 8 NVRAM FAMILY INDIP ................0000- Release1 ....... Page 3.6-11
FIGURE 3.6-8, 16K TO 128K BY 9 NVRAM FAMILY INDIP................00 0 eee Release1 ....... Page 3.6-12

3.7 Static Random Access Memory (SRAM) ....-......-0.eseeereeeeeaee Release 1 ...... Page 3.7-1

3.7.1 — JTAG Extension to Revolutionary Pinout SRAM Devices ........ Release 4 ...... Page 3.7—1
FIGURE 3.7-1, JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM ............ Release4 ........ Page 3.7-3

3.7.1 Bit Wide TTL SRAM ........0...c cece ence ence ence nee ennnensees Release 1 .... Page 3.7.1-1
3.7.1.1 -—.25K & IKBY 1 TILSRAMIN DIP 220... eeeee ee Release1 .... Page 3.7.1-3
3.7.1.2 —.25K & IK BY 1 TILSRAMIN SCC ..... ee ence cee ees Release .... Page 3.7.1-3
3.7.1.3 — 4K TO 2M BY 1 TTL SRAM FAMILYIN DIP..................2. Release 1 .... Page 3.7.1-3
3.7.1.4— 16K BY 1 TTL SRAM IN RCC...... 2... ee ccc eee een eee Release1 .... Page 3.7.1-3
3.7.1.5 — 64K BY 1 TTL SRAM IN RCC...0...eee ee Release1 .... Page 3.7.1-3
3.7.1.6 — 16K TO 2M BY 1 TTLSRAMIN SOU 2... eee cece eee Release5 .... Page 3.7.1-3
3.7.1.7 ~ 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM

IN DIP, SOU, AND TSOP-—2 2.0...ec cece eee nee Release 4 .... Page 3.7.1-3
3.7.1.8 —256K BY 1 TTL SRAM IN RCC ..... eee cece eee eee Release1 .... Page 3.7.1-3
3.7.1.9 —4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

IN DIP, SOJ, AND TSOP-2 ... 22... eee ccc eee ence ees Release4 .... Page 3.7.1-3
FIGURE3.7.1-1, 0.25K & 1K BY 1 TTLSRAMIN DIP 2.22.20... cece ee eee eee Release1 ....... Page 3.7.1-5
FIGURE 8.7.12, 0.25K & 1K BY 1 TTLSRAMIN SCC 2.0... eee eee Release 1 ....... Page 3.7.1-6
FIGURE 3.7.1-3, 4K TO 2M BY 1 TTL SRAM FAMILY INDIP .............00c cues Release1 ....... Page 3.7.1~7
FIGURE 3.7.1-4, 16K BY 1 TILSRAMIN RCC wo...oeeee eee eee Release1 ....... Page 3.7.1-8
FIGURE3.7.1-5, 64K BY 1 TILSRAMINRCC ww... ce cee cee eee Release ....... Page 3.7.1~9
FIGURE 3.7.1-6, 16K TO 2M BY 1 TTL SRAM IN SOJAND TSOP-2............... ReleaseS ...... Page 3.7.1-10
FIGURE3.7.1-7, 256K TO 16M BY 1 TTL SRAM AND SSRAM FAMILY

IN DIP, TSOP2, AND SOU... ooo. eee ene een cette eves Release4 ...... Page 3.7.1-11
FIGURE 3.7.1-8, 256K BY 1 TILSRAMINRCC ow... cece eee ee es Release1 ...... Page 3.7.1-12
FIGURE3.7.1-9, 4M AND 16M CONFIGURABLE SRAMIN DIP, TSOP2, ANDSOJ .... Release4 ...... Page 3.7.1-13

3.7.2 Bit Wide ECL SRAM ...... 00: cece cece scene een ee cence sce eneeneae Release1.... Page 3.7.2-1
3.7.2.1 — 1K TO 256K BY 1 ECL SRAM FAMILY IN DIP ................. Release1 .... 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 TSOP-2 ... 0.cccce een cee Release 4 .... Page 3.7.2-3
3.7.2.3 ~ 64K AND 256K BY 1 ECL SRAM IN FLATPACK................ Release2 .... Page 3.7.2-3
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3.7.2.4 —256K TO 16M BY 1 ECL SSRAM FAMILY

IN DIP, SOJ, AND TSOP=2 2.0.0... eee ccc ec cece ete eees Release4 .... Page 3.7.2-3
FIGURE 3.7.2-1, 1K TO 256K BY 1 ECL SRAM FAMILY INDIP................... Release1 ....... Page 3.7.2-5
FIGURE8.7.2-2, 256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY

IN DIP, TSOP2, &SOU okccc ne cee cee eeeeeaenes Release 4 ....... Page 3.7.2-6
FIGURE3.7.2~3, 64K AND 256K BY 1 ECLSRAMINFP .............0.. eae cues Release2 ....... Page 3.7.2—7
FIGURE8.7.2-4, 256K TO 16M BY 1 ECL SSRAM FAMILYIN DIP, TSOP2, &SOJU..... Release4 ....... Page 3.7.2-8

3.7.3 Nibble Wide TTL SRAM .......- 0.0 cee unc ce cece ener cee eaceaennees Release1 .... Page 3.7.3—1
3.7.3.1 ~ 16 BY 4, INVERTING AND NON INVERTING TTL SRAM

IN DIP & SCCocccc cece eete eee tee eeee Release1 .... Page 3.7.3-3
3.7.3.2 — .25K BY 4 TTL SRAMIN DIP & RCC ......eee ee eee Release1 .... Page 3.7.3-3
3.7.3.3 — 256 BY 4 TTL SRAM WITH GIN SCC ...... 0. ccc ee eee ee Releasei .... Page 3.7.3-3
3.7.3.4 — 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY IN DIP....... Releasei .... Page 3.7.3-3
3.7.3.5 ~ 4K BY 4 TTL SRAMIN RCC .. 2... cence eens Releasei .... Page 3.7.3-3
3.7.3.6 — 4K TO 1M BY 4 TTL SRAM WITH G FAMILY IN DIP ............ Releasei .... Page 3.7.3-3
3.7.3.7 — 16K TO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

IN ROC oo. eeecece cence eee eee eeenenenes Release1 .... Page 3.7.3-3
3.7.3.8 — 16K & 64K BY 4 TTL SRAM IN RCC...... cee ee eee eee Releasei .... Page 3.7.3-3
3.7.3.9 — 4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

IN SOJ AND TSOP-2 2.0... ccc cee ec eect eee ee ceeennees Release5 .... Page 3.7.3-4
3.7.3.10 — 64K TO 4M BY 4 TTL SRAMIN DIP, SOJ, AND TSOP-2 ...... Release4 .... Page 3.7.34
3.7.3.11 - 64K TO 4M BY 4 TTL SRAM WITH SEPARATEDATA I/O

IN DIP, SOJ, AND TSOP-2 ... 0...ccc cece teenies Release 4 .... Page 3.7.34
3.7.3.12 — 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM)

IN DIP, SOJ, AND TSOP—2 1.0.2... ccc cece ne cee n ener Release4 .... Page 3.7.3-4
3.7.3.13 ~ 4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ....... Releasei .... Page3.7.34
3.7.3.14— 4M AND 16M SRAM, CONFIGURABLETO X1 OR X4

IN DIP AND SOU 2... 0... cece cee cette cect eeteenennes Releasei .... Page 3.7.3-4
FIGURE3.7.3-1, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN DIP ..... Released ....... Page 3.7.3-5
FIGURE3.7.3-2, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAMINSCC .... Releasei ....... Page 3.7.3-6
FIGURE 3.7.3-3, 256 BY 4TTLSRAMIN DIP .......... cc cc cece cece ee eee eee Release 1 ....... Page 3.7.3-7
FIGURE 3.7.34, 256 BY 4 TTLSRAMIN RCC 2... ee cece eee Releasei ....... Page 3.7.3-8
FIGURE3.7.3-5, 256 BY 4 TTLSRAMINSCC ... 0...eeeee ee ec ee eae Releasei ....... Page 3.7.3-9
FIGURE3.7.3-6, 4K TO 64K BY 4 TTL SRAM FAMILY WITHOUT GINDIP .......... Releasei ...... Page 3.7.3-10
FIGURE3.7.3-7, 4K BY 4 TTL SRAMIN RCC 2...ccc cee eens Release1 ...... Page 3.7.3-11
FIGURE3.7.3-8, 4K TO 256K BY 4 TTL SRAM FAMILY WITHGINDIP............. Release1 ...... Page 3.7.3-12
FIGURE3.7.3-9, 16K TO 256K BY 4 TTL SRAM FAMILY INRCC ................. Release1 ...... Page 3.7.3-13
FIGURE 3.7.3-10, 16K & 64K BY 4TTLSRAMINRACC ..... ee eee ee eee Release] ...... Page 3.7.3-14
FIGURE3.7.3-11, 4K TO 1M BY 4 TTL SRAM WITH AND W/O GIN SOJ AND TSOP-2 . Releasei ...... Page 3.7.3-15
FIGURE3.7.3-12, 64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SOU..... Release 4 ...... Page 3.7.3-16
FIGURE3.7.3-13, 64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATEDATA I/O

IN DIP, TSOP2, ANDSOJ 20... eccee cette rete nee Release 4 ...... Page 3.7.3-17
FIGURE3.7.3-14, 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY

IN DIPSSOU,AND TSOP-2 2.0.00 ccc cece nett ee eenes Release4 ...... Page 3.7.3-18
FIGURE 3.7.3-15, 4K AND 16K BY 4 CACHE TAG SRAM INDIP ANDSOJ.......... Releasei ...... Page 3.7.3-19

3.7.4 Nibble Wide ECL SRAM ............ 2.0. cece ence eres ceeaneeeee Release1 .... Page 3.7.4—1
3.7.4.1 — .25K AND 1K BY 4, 100K ECL SRAM IN DIP AND SFP ......... Releasei .... Page 3.7.4~3
3.7.4.2 ~ 1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP .............. Releasei .... Page 3.7.4-3
3.7.4.3 — .25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP ..... Release1 .... Page 3.7.4-3
3.7.4.4 — 16K BY 4,10K & 100K ECL SSRAMIN DIP............-....... Release1 .... Page 3.7.4-3
3.7.4.5 — 64K TO 4M BY 4 ECL SRAMIN DIP, SOJ, AND TSOP-2 ....... Release4 .... Page 3.7.4-3
3.7.4.6 — 64K TO 4M BY 4 ECL SRAM WITH SEPARATEDATA 1/O

IN DIP, SOU, AND TSOP—2 «0.cece ec ee cn aee Release4 .... Page 3.7.4-3
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, 3.7.4.7 — 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM)
IN DIP, SOJ, AND TSOP-2 2...ec cc cc ccc cccceece Release 4 ..

3.7.4.8 — 64K BY 4 ECL SRAMINFP ..... 00. eee cece cece ccc cceee Release 2 ..
3.7.4.9 — 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP & SOJ Release? ....
3.7.4.10 ~- 64K TO 4M BY 4 SRAM FAMILY IN DIP AND SOJ

IN DIP, SOJ, AND TSOP=2 22... ccc ccc cece cc cccece Release 4 ....
3.7.4.11 - 64K TO 4M BY 4 SSRAM FAMILYIN SIP AND SOJ

IN DIP, SOJ, AND TSOP~2 10... cece ccc cece ce eee Release 4 ....
3.7.4.12 — 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ

IN DIP, SOJ, AND TSOP2 00... cece cc cece cc eee Release 4 ....
FIGURE3.7.4-1, 256 BY 4, 100K ECL SRAM IN DIP.

1K TO 16K BY 4, 10K & 100K ECLSRAMINDIP ...................... Release ..
FIGURE3.7.4-2, 256 & 1K BY 4, 100K ECLSRAMINSFP ...................... Release 1 ..
FIGURE3.7.4-4, 0.25K TO 16KBY 4, 10K & 100K ECL SRAM FAMILY INDIP........ Release ..
FIGURE3.7.4-5, 16K BY 4, 10K & 100K ECLSSRAMINDIP .................... Release ..
FIGURE3.7.4-6, 64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 .... Release4 ..
FIGURE 3.7.4~7, 64K TO 4M BY 4 ECL SRAM WITH SEPARATE I/O FAMILY

IN DIP, SOU, AND TSOP-2 2... ccc cee cece cece ceesees Release 4 ..
FIGURE 3.7.4-8, 64K TO 4M BY 4 ECL SSRAM FAMILYIN DIP, SOJ, AND TSOP-2 ... Release 4 ..
FIGURE 3.7.4-9, 64K BY 4ECLSRAMINFP ........... cc cece cece eceeeeee Release 2 ..
FIGURE3.7,4~10, 256K BY 4 or 512K BY 2 CONFIGURABLE ECL SRAM

INDIPAND SOJ .. 0... cece cece cece eee eteeuereneeee Release 2 ..
FIGURE 3.7.4~11, 64K TO 4M BY 4 BIT SELECTABLE ECL SRAM FAMILY

IN DIP, SOJ, AND TSOP-2 0...eccece ccc eve ceveeceen ... Release4 ...
FIGURE3.7.4~12, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP~2 .. Release 4 ...
FIGURE3.7.4~13, 64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY

IN DIP, SOJ, AND TSOP~2 20.ccece cece cece Release 4 ...
3.7.5 Byte Wide TTL SRAM ......... cece ccc cece nec eneaeneanes Releasei ....

3.7.5.1 — 64 BY 9 TTL SRAMIN SCC 2...ccc ccc cece ceee Releasei ....
3.7.5.2 —1K & 2K BY 8 TTL SRAMIN DIP ......... 0. eee eee eee Releasei ....
3.7.5.3 — 2K & 4K BY 8 TTL SRAM IN RCC ....... 2... cece eee Release1 ....
3.7.5.4 — 2K TO 32K BY 8 TTL SRAM FAMILYIN DIP & SOJ, .........0.. Release 1 ....
3.7.5.5 — 5K TO 32K BY 8 TTL SRAM FAMILY INRCC ................. Release1 ....
3.7.5.6 — 32K TO 512K BY 8 TTL SRAM FAMILYIN SOW or TSOP-2, ..... Release 4 .
3.7.5.7 — 64K TO 512K BY 8 TTL SRAM FAMILY IN DIP, ................ Release 1 ...
3.7.5.8 — 32K TO 256K BY 9 TTL SRAM FAMILY IN DIP, ................ Release 1 ....
3.7.5.9 — 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SRAM

IN DIP, SOU, AND TSOP-2 1.0...occccc ee cece. Release 4 ....
, 3.7.5.10 ~ 32K and 128K BY 8 TTL SSRAM IN DIP AND SOU ........... Released ....
, 3.7.5.11 — 2K TO 32K BY 9 DPSRAM FAMILY IN68 SCC .............. Released ....
3.7.5.12 — 32K BY 9 CACHE SRAM IN 44 SCC ................c see eee Release2 ....
3.7.5.13 — 128K BY 8 SRAM IN TSOP! .......00.........0 cc ccc ee eee ee Release 2 ....
3.7.5.14 — 128K BY 8 & 9 SSRAM IN SOU .. 0... eee cca e eee Release 2 ....
3.7.5.15 — 1K AND 2K BY 8 DPSRAM FAMILY IN 48 DIP ................ Release 2 ...
3.7.5.16 — 128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO-N........... Release3 ....
3.7.5.17 — 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM

IN 33 DIP AND SOU ....... 0... ccc eee cece ecu ccevceee Release3 ....
3.7.5.18 — 128K TO 2M BY 8/9 BURST SRAM IN BGA .................. Release 5 ....
3.7.5.19 — 128K TO 2M BY 8/9 SSRAM INBGA ........................ Release5 ....
3.7.5.20 ~ 32K BY 8 SRAM IN TSOP1 ... 20.0... ec ccc ccc ccc ce eee Release 7 ....

FIGURE 3.7.5-1,64BYQSRAMINSCC ..... 0... cece ccc ceveceeceeee Releasei ...
FIGURE3.7.5-2, 1K &2K BY 8TILSRAMINDIP ........0....0.e cece eee e eee Release 1 ...
FIGURE3.7.5-3, 2K & 4K BY 8TILSRAMINRCC .... 0... ee cece eee eee. Release i...
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FIGURE 3.7.54, 2K TO 32K BY 8 TTL SRAM FAMILY IN DIP &SOJ .... 00... eee eee Release1 ....... Page 3.7.5-8
FIGURE3.7.5-5, 0.5K TO 32K BY 8 TTL SRAM FAMILY INRCC..............005. Release 1 ....... Page 3.7.5-9
FIGURE3.7.5-6, 32K TO 512K BY 8 TTL SRAM FAMILY INSOJ.............0-06- Release 4 ...... Page 3.7.5-10
FIGURE3.7.5-7, 64K TO 512K BY 8 TTL SRAM FAMILY IN DIP ............-0006- Release 1 ...... Page 3.7.5-11
FIGURE 3.7.5-8, 32K TO 256K BY 9 TTL SRAM FAMILY INDIP ..............046- Release 1 ...... Page 3.7.5-12
FIGURE3.7.5-9, 32K TO 2M BY 8 AND 9 TTL SRAM FAMILYIN DIP, TSOP2, AND SOJ .. Release4 ...... Page 3.7.5-13
FIGURE 3.7.5-10, 32K AND 128K BY 8 TTL SSRAMIN DIP, TSOP2, AND SOJ ....... Release 4 ...... Page 3.7.5-14
FIGURE 3.7.5-11, 2K TO 32K BY 9 DPSRAM FAMILY INSCC occ eee Release1 ...... Page 3.7.5-15
FIGURE3.7.5-12, 32K BY 9 TTL CACHE SRAMIN SCC ..... cee eee ee ee eee Release2 ...... Page 3.7.5-16
FIGURE 3.7.5-13, 128K BY 8 TTL SRAM INTSOP1 .... 00... cc eee ee eee eee eee Release2 ...... Page 3.7.5-17
FIGURE 3.7.5-14, 128K BY 8 & 9 TTL SSRAM IN SOU «2.2... eee eee eee eee ee Release 2 ...... Page 3.7.5-18
FIGURE3.7.5-15A, 1K AND 2K BY 9DPSRAMIN DIP ........-- 20 een cece eeees Release2 ...... Page 3.7.5-19
FIGURE 3.7.5-15B, 1K AND 2K BY 9DPSRAM TRUTH TABLE ............-..46- Release2 ...... Page 3.7.5-20
FIGURE3.7.5-16, 128K TO 512K BY 8 SRAM IN CDSO-N ... 0... cece ee eee Release3 ...... Page 3.7.5-21
FIGURE3.7.5-17, 128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM

IN DIP, TSOP2, &SOS 2...cece cece eter een eeee Release4 ...... Page 3.7.5-22
FIGURE 3.7.5-18 - 128K TO 2M BY 8/9 BURST SRAM IN BGA ........... Release5 ...... Page 3.7.5-23
FIGURE 3.7.5-19 - 128K TO 2M BY 8/9 SSRAM BGA IN BGA ............ Release5 ...... Page 3.7.5-24
FIGURE3.7.5-20 - 128K TO 2M BY 8/9 SSRAM BGA

BOUNDRY SCAN ORDER......-...--00 eee ee cece eee cer eens Release5 ...... Page 3.7.5-25
FIGURE3.7.5-21,32K BY 8 SRAMINTSOP2 .........- ccc e cece n ee eee eens Release7 ...... Page 3.7.5-26

3.7.6 Byte Wide ECL SRAM ........--eceeeee nee ce cect cenennerenstoene 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 ECLSSRAMIN SOJ,SOP, ANDFP .......... Release2 ....... Page 3.7.6-3
3.7.7 Word Wide TTL SRAM .. 0.22... cece cere nce n eee en een enneceeeenes Release1 .... Page 3.7.7-1 os

3.7.7.1 - 4K TO 64K BY 16 TTL SRAMIN DIP ............ eee eee eee Release 1 .... Page 3.7.7-3 (  }
3.7.7.2 — 4K TO 256K BY 16 TTL SRAMIN SCC ........ 2. ccc eee eee Release1 .... Page3.7.7-3 ~
3.7.7.3—- 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN DIP .... Release1 .... Page 3.7.7-3
3.7.7.4— 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN RCC... Releasei .... Page 3.7.7-3
3.7.7.5 ~ 16K AND 64K BY 18 SRAM INSCC ............ cece e ee eee Release1 .... Page 3.7.7-3
3.7.7.6 — 64K BY 16 & 18 SRAM IN 44 SOM... weeee eee eee Release3 .... Page 3.7.7-3
3.7.7.7 — 32K AND 64K BY 16 & 18 SRAM AND SSRAM

IN 52 SCC WITH LOGIC FEATURES...............-..-.05- 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 SRAMIN BGA ..........-...4-- Release5 .... Page 3.7.7-4
3.7.7-10 — 64K TO 1M BY 16/18 SSRAM IN BGA ..............--.-.05- Release5 .... Page 3.7.7-4
3.7.7-11 — 64K TO 256K BY 16/18 BURST SRAM IN QFP/TQFP ......... Release6 .... Page 3.7.7-4
3.7.7-12 — 256K AND 1M BY 16/18 SRAM IN TSOP2 ...........-..-.-46- Release6 .... Page 3.7.7-4

FIGURE 3.7.7-1, 4K TO 64K BY 16 TTL SRAM FAMILY IN DIP ............-..004- Release1 ....... Page 3.7.7~5
FIGURE3.7.7-2, 4K TO 256K BY 16 TIL SRAM FAMILY INRCC ..........-...0-- Release 1 ....... Page 3.7.7-6
FIGURE 3.7.7-3, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILYIN DIP ..... Release 1 ....... Page 3.7.7-7
FIGURE 3.7.7-4, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INRCC .... Release1 ....... Page 3.7.7-8
FIGURE 3.7.7-5, 16K AND 64K BY 18 SRAM INSCC 0... eee eee eee eee Release 1 ....... Page 3.7.7-9
FIGURE3.7.7-6, 64K BY 16 & 18SRAMINSOJ ....... 0. cece eee eee eee ees Release3 ...... Page 3.7.7-10
FIGURE3.7.7-7 A, 32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES

TN ESO;OaRelease 4 ...... Page 3.7.7-11
FIGURE 3.7.7-7 B, WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE....... Release 4 ...... Page 3.7.7-12
FIGURE 3.7.7-8, 64K TO 256K BY 18 SRAM AND SSRAM IN TQFP ...... Release5 ...... Page 3.7.7-13
FIGURE 3.7.7-9 - 64K TO 1M BY 16/18 BURST SRAM BGA PADOUT..... Release5 ...... 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
FIGURE 3.7.7-11 - 64K TO 1M BY 16/18 SSRAM BGA

BOUNDRY SCAN ORDER.......... 02 eee eee cee renee Release 57 ..... Page 3.7.7-16
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FIGURE3.7.7-12 - 64K TO 256K BY 16/18 BURST SRAMINTQEP ...... Release6 ...... Page 3.7.7-17
FIGURE 3.7.7-10 - 256K AND 1M BY 16/18 SRAMINTSOP2 ............ Release6 ...... Page 3.7.7~18

3.7.8 Double Word Wide SRAM .............0c.cceccenccnnecccuneces Release 5 ... Page 3.7.8—-1
3.7.8.1 — 32K TO 128K BY 36 SSRAM WITH BURST IN TQFP ........... Release6 .... Page 3.7.8-3
3.7.8.2 — 32K TO 128K BY 36 SRAM & SSRAM INTQFP.............-. 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 INQFP .................000e Release7 .... Page 3.7.8-3

FIGURE3.7.8-1, 32K TO 128K BY 36 SSRAM WITH BURSTIN TQFP..... Release6 ....... Page 3.7.8-5
FIGURE 3.7.8-2, 32K TO 128K BY 36 SRAM AND SSRAM IN TOFP...... Release5 ....... Page 3.7.8-6
FIGURE3.7.7-3 ~ 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 ........ Release5 ....... Page 3.7.8-8
FIGURE3.7.7-5 - 32K TO 512K BY 32/36 SSRAM BGA

BOUNDRY SCAN ORDER............. 00 ce ccceeccccceeeeees 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 Pseudositatic Random Access Memory (PSRAM)............ee.ee00e Release1 ..-... Page 3.8-1
3.8.1 PSRAM, Byte Wide .......... 0c cece eee cece entre ene ecereneee Release1 ...... Page 3.8-3

3.8.1.1 ~ 2K TO 8K BY 8 PSRAM FAMILY IN DIP...................0... Release1 ...... Page 3.8-3
3.8.1.2 ~ 2K TO 16K BY 8 PSRAM FAMILY IN RCC....................- Release 1 ...... Page 3.8-3
3.8.1.3 — 32K TO 512K BY 8 PSRAM FAMILY IN SOJ ................... Release 1 ...... Page 3.8-3

3.8.2 PSRAM, Word Wide ............ cece eee e cence cee rn eureceeucres Release 1 ...... Page 3.8-3
3.8.2.1 ~ 4K TO 32K BY 16 PSRAM IN DIP ............ ccc cece eee ee eee Release1 ...... Page 3.8-3
3.8.2.2 — 4K TO 256K BY 16 PSRAM IN SCC ............00 00. eee ee eee Release1 ...... Page 3.8-3

FIGURE 3.8-1, 2K TO 8K BY 8 PSRAM FAMILY INDIP ..............0. 0.000 0ue Release1 ........ Page 3.8-4
FIGURE3.8-2, 2K TO 16K BY 8 PSRAM FAMILY INRCC..................2000. Release1 ........ Page 3.8-5
FIGURE 3.8-3, 32K TO 512K BY 8 PSRAM FAMILY INSOJ ...........0..000000- Release1 ........ Page 3.8-6
FIGURE 3.84, 4K TO 32K BY 16 PSRAM FAMILY IN DIP...............0.00000- Release1 ........ Page 3.8-7
FIGURE3.8-5, 4K TO 256K BY 16 PSRAM FAMILY INSCC .........0.0. 00. e eae Release ........ Page 3.8-8

3.9 Dynamic Random Access Memory (DRAM) .............0.0ceeeeeaee Release1 ...... Page 3.9-1
3.9.1 Bit Wide DRAM ..... 6.2... eee eee e ec e eee een e ener nenceseeeran Release? .... Page 3.9.1-1

3.9.1.1 —-16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES .......... Release1 .... Page 3.9.1-3
3.9.1.2 — 16K TO 256K BY 1 DRAM FAMILY IN DIP....................,. Release 1 .... Page 3.9.1-3
3.9.1.3 ~ 16K TO 256K BY 1 DRAMIN RCC ................... cece eae Release 1 .... Page 3.9.1~-3
3.9.1.4 — 64K & 256K BY 1 DRAMINZIP................. 00. eee ee eee Releasei .... Page 3.9.1-3
3.9.1.5 — 1M AND 4M BY 1 DRAM FAMILY IN DIP................0...00, Release1 .... Page 3.9.1~-3
3.9.1.6 — 1M TO 16M BY 1 DRAM FAMILY IN SOJ OR TSOP2 ........... Release 4 .... Page 3.9.1-3
3.9.1.7 ~ 1M TO 16M BY 1 DRAM FAMILY IN ZIP ..........0........... Release4 .... Page 3.9.1—3
3.9.1.8 ~ 1M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ ........... Releasei .... Page 3.9.1~3
,3.9.1.9-1M BY 1 DRAM IN TSOP1 ............0. 0. cece cece eee Releasei .... Page 3.9.14
3.9.1.10 —- 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOU .......... Releasei .... Page 3.9.14
3.9.1.11 ~ 64M BY 1 DRAM IN SOJ OR TSOP2 .............22.002.000. Release5 .... Page 3.9.14
3.9.1.12-—2 X 16M BY 1 DRAMIN TSOP2 ............. 0.00 cece eee eee Release4 .... Page 3.9.1-4

FIGURE3.9.11, 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES
. 16K TO 256K BY 1 DRAM FAMILY INDIP ........... 000 c cece cece eee Release1 ....... Page 3.9.1-5

FIGURE 3.9.1-2, 16K TO 256K BY 1 DRAMINRCC................0 ccc cee eee Releasei ....... Page 3.9.16
FIGURE 3.9.1-3, 64K & 256K BY 1 DRAMIN ZIP... 02... ok e eee eee ee Release 1 ....... Page 3.9.1~7
FIGURE 3.9.1-4, 1M TO 64M BY 1 DRAM FAMILYINDIP...................000. Releasei ....... Page 3.9.1-8
FIGURE 3.9.1-5, 1M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2 ..........., Release 4 ....... Page 3.9.1-9
FIGURE 3.9.1-6, 1M TO 16M BY 1 DRAM FAMILY IN ZIP .............00000. 000, Release 4 ...... Page 3.9.1-10
FIGURE3.9.1-7, 1M TO 16M BY 1 NON-MUX DRAM FAMILY INSOJ ............, Release2 ...... Page 3.9.1-11
FIGURE3.9.1-8, IMBY1DRAMINTSOP1 ..............00 cece eee ee eee eeey Release2 ...... Page 3.9.1-12
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FIGURE3.9.19, 16M X 1/4M X 4 CONFIGURABLE DRAMIN SOJ .............065 Release 2 ... Page 3.9.1-13
FIGURE 3.9.1-10, 64M BY 1 DRAMINSQJ& TSOP2 ....... eee eee ee Release4a ..... Page 3.9.1-14
FIGURE 3.9.1-11, 2X 16M BY 1 DRAM INTSOP2 ...........c ccc eee cece cence Release 4 ... Page 3.9.1-15
FIGURE 3.9.1-12, 64M BY 1 DRAMINSOJ& TSOP2 ........ 0... cece eee eee Release 5r7_ ..... Page 3.9.1-16

3.9.2 Nibble Wide DRAM ......... 0... eee cence cece een eee a ence eneeteene Release? .... Page 3.9.2-1
3.9.2.1 - 16K & 64K BY 4 DRAMIN DIP ....... 0... eee eee ence canes Release1 .... Page 3.9.2~3
3.9.2.2 — 16K BY 4 DRAMIN DIP.......... 2.0 ce cece ee cece eee Release i .... Page 3.9.2-3
3.9.2.3 ~ 64K BY 4 DRAM IN RCC .... 2... cece cee eee eeeeeees Release .... Page 3.9.2~3
3.9.2.4 — 256K & 1M BY 4 DRAM FAMILY IN DIP .....-... 2... .0ce cece 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 ........ 0... cee eee eee neces Release2 .... Page 3.9.2-3
3.9.2.7 — 256K & 1M BY 4 DRAM WITH 4 CE IN SOU & TSOP2 .......... Release3 .... Page 3.9.2-3
3.9.2.8 — 256K BY 4 DRAM IN TSOP1 ............. ccc eee eee e ees Release2 .... Page 3.9.2-3
3.9.2.9 — 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOU ........... Release2 .... Page 3.9.2-4
3.9.2.10 — 256K TO 4M BY 4 NON—-MUX DRAM FAMILY IN SOJ ......... Release2 .... Page 3.9.2-4
3.9.2.11 —- 4M BY 4 DRAM WITH 1 CE AND 4CE INTSOP2............. Release2 .... Page 3.9.2-4
3.9.2.12 — 16M BY 4 DRAM IN SOJ & TSOP2 .. 6... cee eee eee eee Release 5r7 ... Page 3.9.2-4
3.9.2.13—- 1M, 2M, 4M BY 2 DRAM IN SOJ & TSOP2 .............0... Release 317... Page 3.9.2-4
3.9.2.14 — 16M BY 4 DRAM WITH 4 CAS IN SOJ & TSOP2.............. Release6 .... Page 3.9.2-4
3.9.2.13 - 64M BY 4 DRAM IN TSOP2 PIN ROTATION ................. Release6 .... Page 3.9.2-4

FIGURE 3.9.2-1, 16K & 64K BY 4DRAMINDIP ........... cece we ee eens Release1 ....... Page 3.9.2-5
FIGURE 3.9.22, 16K & 64K BY 4 DRAMINRCC ....eeeee ee eee Releasei ....... Page 3.9.2-6
FIGURE3.9.2~3, 256K & 1M BY 4 DRAM FAMILY INDIP ........-....00ceeeeeee Release i ....... Page 3.9.2~-7
FIGURE3.9.2-4, 256K TO 4M BY 4 DRAMIN SOJ AND TSOP-2 ..............52, Release 4 ....... Page 3.9.2-8
FIGURE3.9.2-5, 64K TO 4M BY 4DRAMINZIP ............ 0002 cece cence ees Release1 ......, Page 3.9.2-9
FIGURE3.9.2-6, 256K & 1M BY 4 DRAM WITH 4 CE IN SOJ& TSOP2 ............. Release6 ...... Page 3.9.2-10
FIGURE 3.9.2-7, 256K BY 4DRAMINTSOP1 ............ 00 ce cece ee ere cence Release2 ...... Page 3.9.2~11
FIGURE3.9.2-8, 4M BY 4/16M BY 1 CONFIGURABLE DRAMINSOJ.............. Release2 ...... Page 3.9.2-12
FIGURE3.9.2-9, 256K TO 4M BY 4 NON-MUX DRAMIN SOJ .........-.....000- Release2 ...... Page 3.9.2-13
FIGURE 3.9.2-10, 4M BY 4 DRAM WITH4CE IN SOJANDTSOP2 ............... Release6 ...... Page 3.9.2-14
FIGURE3.9.2-11, 16M BY 4 DRAMIN SOJ& TSOP2 ...... eee cece ees Release4a ..... Page 3.9.2~15
FIGURE 3.9.2~12, 1M, 2M, 4M BY 2 DRAM WITH 2 CEIN SOJ AND TSOP2 ........ Release 4r7 ..... Page 3.9.2-16
FIGURE 3.9.2-13, 16M BY 4 DRAMIN SOJ& TSOP2 ........ 0... cece eee eee Release 5:7 ..... Page 3.9.2-17
FIGURE 3.9.2~14, 16M BY 4 DRAM WITH 4 CAS IN SOJ & TSOP2............... Release 617 ..... Page 3.9.2-18
FIGURE3.9.2—15, 64M BY 4 DRAM IN TSOP2 PIN ROTATION ................0.5 Release6 ...... Page 3.9.2-19

3.9.3 Byte Wide DRAM ....--.-.0 0. cece ete ere cee eee eeeennenee Release1 .... Page 3.9.3~1
3.9.3.1 ~ 32K BY 8 DRAMIN DIP.............2.eee eee ee Releasei .... Page 3.9.3-3
3.9.3.2 ~ 32K BY 8 DRAMIN RCC ....ce eee ce eee rece c en eees Releasei .... Page 3.9.3-3
3.9.3.3 - 512K BY 8 & BY 9 DRAMIN SOJ, TSOP2, & ZIP .............. Release2 .... Page 3.9.3-3
3.9.3.4 - 512K BY 8 & BY 9 NON-MUX DRAM IN SOJ... 22... 2... eee Release2 .... Page 3.9.3-3
3.9.3.5 -2M BY 8& 9DRAMINSOJ& TSOP2 .........2. 0-2 eee ee Release5 .... Page 3.9.3-3
3.9.3.6 -8M BY 8 & 9DRAM IN SOJ& TSOP2 ........02 eee eee Release5 .... Page 3.9.3-3
3.9.3.7 — 32M BY 8 DRAM IN TSOP2 PIN ROTATION ............-...... Release6 .... Page 3.9.3-3

FIGURE 3.9.3-1, 32K BY 8DRAMINDIP .......... 2... cece ee cee ene eens Releasei ....... Page 3.9.3-5
FIGURE3.9.3-2, 32K BY 8DRAMIN RCC... 1... ee eee ete eee Releasei ....... Page 3.9.3-6
FIGURE3.9.3-3, 512K BY 8& 9DRAM INSOJ 2.0... ee eee eens Release2 ....... Page 3.9.3-7
FIGURE 3.9.34, 512K BY8&9DRAMINZIP 2...eeecece Release2 ....... Page 3.9.3-8
FIGURE3.9.3-5, 512K BY 8 & 9 NON-MUX DRAMINSOJ ................0008. Release2 ....... Page 3.9.3-9
FIGURE3.9.3-6, 2M BY 8&9 DRAMIN SOJ& TSOP2 ........... 0-2 ccc eee Release5 ...... Page 3.9.3-10
FIGURE3.9.3-7, 8M BY 8& 9DRAMIN SOJ& TSOP2 ........ 2... eee eae Release4a ..... Page 3.9.3-11
FIGURE 3.9.3-8, 8M BY 8 DRAM INSOJ & TSOP2 «0...eee eee Release 5r7 ..... Page 3.9.3-12
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FIGURE3.9.3-9, 32M BY 8 DRAM IN TSOP2 PIN ROTATION................0--. Release6 ...... Page 3.9.3-13

3.9.4 Word Wide DRAM .............ccceccuacsuccecuceucecucuueceuces Release 1 .... Page 3.9.4~1
3.9.4.1 - 64K BY 16 DRAM WITH 2 WIN SOJ & TSOP2 ................ Release1 .... Page 3.9.4-3
3.9.4.2 — 256K & 1M BY 16 & 18 DRAM WITH 2 CE INSOJ& TSOP2 .... Release5 .... Page 3.9.4-3
3.9.4.3 — 256K BY 16 DRAM WITH EXTENDED FUNCTIONS

IN DIP AND SOS «20...c cece cece cence uececees Release 4 .... Page 3.9.4-3
3.9.4.4 — 2M BY 16, 4MBY 16 & 18DRAMINTSOP2 ................. Release 617 ... 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 ................. Release6 .... Page 3.9.44
3.9.4.7 — 128K ANS 256K BY 32 DRAM WITH 4 CAS IN TSOP2 ......... Release6 .... Page 3.9.44
3.9.4.8 - 512K AND 2M BY 32 & 36 DRAM WITH 4 CAS IN TSOP2...... Release6 .... Page 3.9.44
3.9.4.9 — 8M BY 32 DRAM IN TSOP2 PIN ROTATION ................... Release6 .... Page 3.9.44
3.9.4.10 -2M BY 32 DRAMIN TSOP2 ... 0... cece cece cece eee Release7 .... Page 3.9.44

FIGURE3.9.4-1, 64K BY 16 DRAMINSOJ 0... cece cece eceee eee Released ....... Page 3.9.4-5
FIGURE3.9.4-2, 256K BY 16 & 18 DRAMWITH2 WOR2CEINSOJ ............. Release2 ....... Page 3.9.4-6
FIGURE 3.9.4-3, 256K BY 16 8 18 DRAM WITH2W OR2CEINTSOP2 ........... Release4 ......, Page 3.9.4~7
FIGURE3.9.4-4, 1M BY 16 & 18 DRAM WITH 2CEINSOJ..................... Release5 ....... Page 3.9.4-8
FIGURE3.9.4-5, 1M BY 16 &18 DRAM WITH 2CEINTSOP2 ................... Release5 ....... Page 3.9.4-9
FIGURE3.9.4-6, 64K BY 16 DRAM WITH 2W INTSOP-~2 ............... 00000, Release3 ...... Page 3.9.4~10
FIGURE 3.9.4-7A, 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SQJ.. Released ...... Page 3.9.4-11
FIGURE3.9.4-7B, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION

TRUTH TABLE... 0.0. eee c ec ececeeece teste recen sec veeesecece. Release4 ...... Page 3.9.4-12
FIGURE3.9.4-8, 2M BY 16, 4M BY 16& 18 DRAMIN TSOP-2.................. Release 6r7 ..... Page 3.9.4-13
FIGURE 3.9.4-9, 128K AND 256K BY 16 BURST DRAMINSOJ .................. Release6 ...... Page 3.9.4-14
FIGURE3.9.4-10, 128K AND 256K BY 16 BURST DRAMINTSOP2 ............... Release6 ...... Page 3.9.4-15
FIGURE 3.9.4-11, 128K AND 256K BY 16 BURST DRAMINZIP .................. Release6 ...... Page 3.9.4~-16
FIGURE 3.9.4-12, 16M BY 16 DRAM IN TSOP2 PIN ROTATION .................. Release6 ...... Page 3.9.4-17
FIGURE3.9.4-13, 128K AND 256K BY 32 DRAMWITH4CASINSSOP ............ Release6 ...... Page 3.9.4-18
FIGURE 3.9.4-14, 512K AND 2M BY 32 &36 DRAM INSOJAND TSOP2........... Release6 ...... Page 3.9.4-19
FIGURE 3.9.4-15, 8M BY 32 DRAM IN TSOP2 PIN ROTATION .................-. Release6 ...... Page 3.9.4~20
FIGURE3.9.4-16, 2M BY 32 DRAMINTSOP2 ........... 0... cece eee ecceeee Release7 ...... Page 3.9.4-21

3.9.5 DRAM Optional Features ...........0...ccseececc ccc ceueccceceue Release1 .... Page 3.9.5—1
3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . Release1 .... Page 3.9.5-3
3.9.5.2 — 1M DRAM BUILT IN TEST FUNCTION ...................000- Release1 .... Page 3.9.5-3
3.9.5.3 - ON-CHIP REFRESH CONTROL FOR X8 DRAM .............. Release1 .... Page 3.9.5-3
3.9.5.4—G BEFORE E REFRESH ........0 000. e cece ccc cecceceecceee Release1 .... Page 3.9.5~3
3.9.5.5 - DRAM SPECIAL TEST AND OPERATIONAL MODES.......... Release1 .... Page 3.9.5-3
3.9.5.6 - NON—MULTIPLEXED DRAM OPERATION...................- Release 1 .... Page 3.9.5-3
3.9.5.7 - DRAM EXTENDED DATA OUT DEFINITION .................. Release6 .... Page 3.9.5-3
3.9.5.8 — 256m DRAM TEST MODE DATAAND ADDRESS COMPRESSION ......... Release7 .... Page 3.9.5-3
3.9.5.9 — PIPELINED NIBBLE MODE DEFINITION ..................... Release7 .... Page 3.9.5-3

FIGURE3.9.5-1A, DRAM ON CHIP REFRESH TIMING ...................0000- Release1 ....... Page 3.9.5-5
FIGURE 3.9.5-1B, DRAM SELF REFRESH MODE TIMING.................0.00- Release4 ....... Page 3.9.5-5
FIGURE3.9.5-2, DRAM BIT WRITE TIMING ............ 0.00. c ccc ee eeeee cee Release1 ....... Page 3.9.5-6

DRAM SPECIAL TEST AND OPERATIONAL MODES .................. Release4 ....... Page 3.9.5-7
OPTIONAL DRAM OPERATIONAL MODES AND CYCLES .............. Release3 ...... Page 3.9.5-11
NON-ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release3 ...... Page 3.9.5-13
DRAM EXTENDED DATA OUT DEFINITION ..............0. cece eeceeee. Release6 ...... Page 3.9.5-14
256M DRAM ADDRESS AND DATA COMPRESSION DEFINITION ......... Release7 ...... Page 3.9.5-15

fo4 PIPELINED NIBBLE MODE DEFINITION ...................cceececeee ee Release7 ...... Page 3.9.5-16
~~" 3.10 Multiport Dynamic RAM (MPDRAM) .............0...cecceeeecee ses Release 1 ..... Page 3.10-1
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3.10.1 Nibble Wide MPDRAM ........--..0.sscevenscccceneraccscensees Release 1... Page 3.10.1-1
3.10.1.1 — 64K BY 4 MPDRAMIN DIP, SOU, & ZIP «00... eeeee eee Release1 ... Page 3.10.1—1
3.10.1.2 — 256K BY 4 MPDRAMIN DIP, SOJ, TSOP2, & ZIP ...........-. Release3 ... Page 3.10.1—1
3.10.1.3 — 256K BY 4 TPDRAM IN SOU .... 6... cece cece ee ee eee ees Release2 ... Page 3.10.1—1

FIGURE 3.10.1-1, 64K BY 4 MPDRAM IN DIP &SOJ 20...eeeee eee Release1 ...... Page 3.10.12
FIGURE 3.10.1~2, 64K BY 4MPDRAMIN ZIP 2.0.2... 0. cece eee eee ener Release 1 ...... Page 3.10.1~3
FIGURE 3.10.1~3, 256K BY 4 MPDRAM IN DIP, SOS, &TSOP2 «2.6... ee eee Release3 ...... Page 3.10.14
FIGURE 3.10.1-4, 256K BY 4MPDRAMINZIP ....... 0... eee cee cee ee ees Release i ...... Page 3.10.1-5
FIGURE 3.10.1-5, 256K BY 4 TPDRAM IN SOU ... 0c. cece eee ee cece eens Release2 ...... Page 3.10.1-6

3.10.2 Byte Wide MPDRAM  ..... 2... cece cece nee e nee nner ener er tenecnes Release i ... 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 ............ 00 eee Release 2 ...... Page 3.10.22
FIGURE3.10.22, 128K BY 8SMPDRAMINTSOP2 ........ 0... cee eee e eee eee Release 3 ...... Page 3,10.2~3

3.10.3 Word Wide MPDRAM ...-.-.......-ccceeneennvenccceeauneeneees Release i ... Page 3.10.3-1
3.10.3.1 — 128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLE CLOCKS ........ Release 2 ... Page 3.10.3-1
3.10.3.2 — 128K & 256K BY 16 MPDRAM IN TSOP-~2 WITH MULTIPLE CLOCKS ...... Release 5 ... Page 3.10.3-1
3.10.3.3 — 256K BY 16 SGRAMIN TSOP2 .. 0.2.eeeee eee Release6 ... Page 3.10.3-1
3.10.3.4 — 256K BY 32 SGRAM IN QFP/TQFP ........... cece eee ere ee ences Release6 ... Page 3.10.3-1
3.10.3.5 — 256K BY 32 GRAM IN TSOP-2 .......... cece eee eee ee nen ee eees Release6 ... Page 3.10.3—1
3.10.3.6 —256K BY 32 SMPDRAM IN TSOP-2 ....... 0.2 sec e eee eee eee e eens Release6 ... Page 3.10.3-2
3.10.3.7 — 256K BY 32 SMPDRAM IN TSOP-2 ......... 0 ee cece ee ee eee e ees Release7 ... Page 3.10.3-2

FIGURE3.10.3-1, 128K & 256K BY 16 MPDRAM IN SOG with2W&2CE .......... Release3 ...... Page 3.10.3-3
FIGURE 3.10.3-2, 128K & 256K BY 16 MPDRAM IN TSOP-2 wih2W&2CE ....... Release5 ...... Page 3.10.3-4
FIGURE 3.10.3-3, 256K BY 16 SGRAMINTSOP-2) ©... 0. ceeec ee Release6 ...... Page 3.10.3-5
FIGURE 3.10.3-4, 256K BY 32 SGRAM IN QFP/TOQFP .........2 000. c ee ceeeeas Release 6c7 ..... Page 3.10.3-6
FIGURE3.10.3-5, 256K BY 32 SGRAM IN TSOP-2 ......... 2... e ees e cence eens Release6 ...... Page 3.10.3-7
FIGURE 3.10.3-6, 256K BY 32 SYNCH. MPDRAM IN QFP/TQFP ............5006- Release6 ...... Page 3.10.3-8
FIGURE3.10.3-7, 256K BY 32 SYNCH. MPDRAM IN QFP/TQFP .............0065 Release7 ...... Page 3.10.3-9

3.10.4 MPDRAM Optional Features ........-.-.0scee eee e cece ee eneneces Release 1 ... 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. Releasei ... Page 3.10.4-3
3.10.4.3 — MPDRAM BIT WRITE OPTIONAL FEATURE ...............-- Release 1 ... Page 3.10.4—3
3.10.4.4 — 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE ... Release 1 ... Page 3.10.4-3
3.10.4.5 — 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release1 ... Page 3.10.4-3
3.10.4.6 — 128K X 16, 256K X 8, & 256K X 16 MPDRAM

MINIMUM FEATURE SET TRUTH TABLE ................44. Release5 ... Page 3.10.4-3
3.10.4.7 — 128K X 16, 256K X 8, & 256K X 16 MPDRAM

EXTENDED FEATURE SET TRUTH TABLE ..............065 Release5 ... Page 3.10.4-3
3.10.4.8 — SPLIT REGISTER WITH PROGRAMMABLE STOPS

FOR MPDRAM ...--.---- cece cece ete ee cece n nee enee tenes Release3 ... Page 3.10.4—3
3.10.4.9 — PIPELINED FAST PAGE MODE FOR MPDRAM.............. Release 2 ... Page 3.10.44
3.10.4.10 - EXTENDED DATA OUT FAST PAGE MODE FOR MPDRANM.. Release2 ... Page 3.10.44
3.10.4.11 - SAM LENGTH DEFINITION FOR 2/4M MPDRAM............ Release5 ... Page 3.10.4-4
3.10.4.12 ~SYNCH GRAM SPECIAL MODE SET PROCEDURE........ Release6 ... Page 3.10.44
3.10.4.13— SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE..... Release6 ... Page 3.10.4-4
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 ............ Release7 ... Page 3.10.44
3.10.4.16 — EXTENDED FUNCTIONSFOR SGRAM & MPDRAM ......... Release 6r7 .. Page 3.10.44

TABLE 3.10.4-1, 256K X 4 MPDRAM FEATURE SET TRUTH TABLE .............. Release 1 ...... Page 3.10.4-5
TABLE3.10.4-2, 128K X 8 MPDRAM FEATURE SET TRUTH TABLE .............. Release1 ...... Page 3.10.4-6
FIGURE 3.10.4-1, BIT WRITE TIMING ........ 00... eee eee eee Release1 ...... Page 3.10.4~7
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TABLE 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH TABLE ............. Release5 ...... Page 3.10.4~8
FIGURE3.10.4-2, SPLIT REGISTER WITH PROGRAMMABLE STOPS ............ Release2 ...... Page 3.10.4-9
FIGURE3.10.4-3A, PIPELINED FAST PAGEMODE ....................00000- Release2 ..... Page 3.10.4-10
FIGURE3.10.4-3B, PIPELINED FAST PAGEMODE ..............c0cccceee eee Release2 ..... Page 3.10.4-11
FIGURE 3.10.44, MPDRAM EXTENDED DATA OUT FAST PAGEMODE ........... Release 4 ..... Page 3.10.4-12
FIGURE3.10.4-5A & 5B, SAM LENGTH DEFINITION FOR 4M MPDRAM .. Release 5 . Page 3.10.4-13, 14
FIGURE3.10.4-6, SYNCH GRAM SPECIAL MODE SET PROCEDURE ... Release6..... Page 3.10.4-15
FIGURE3.10.4-7, SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE. Release6 ..... Page 3.10.4-16
TABLE 3.10.4-4 A,B, & C , S@RAM FUNCTION TRUTH TABLE....... Release 617 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 ............. 0000s cece eee Release 7 ..... Page 3.10.4-21

3.11 Synchronous Dynamic Random Access Memory (SDRAM).......... Release 4 ..... Page 3.11—1
3.11.1 Bit Wide SDRAM 2.20... eee eee cece eens cee eneeereceens Release 4 ... Page 3.11.1—1

FIGURE 3.11.1-1, 2... e ccc cee eet cece cere teen cert een eenes Release 4 ...... Page 3.11.1~5
3.11.2 Nibble Wide SDRAM ..........0..-- cece ence eee teen neeeuune Release 4 ... Page 3.11.21

3.11.2.1 —4M BY 4 SDRAM IN TSOP2 ....... 2... cece ee eee ve seee Release 617 .. Page 3.11.2—1
3.11.2.2 - 16M BY 4 SDRAMIN TSOP2 ........... 2 ccc cee eee ee eee Release6 ... Page 3.11.2-1
3.11.2.3 - 64M BY 4 SDRAM IN TSOP2 PIN ROTATION ................ Release7 ... Page 3.11.2—1

FIGURE 3.11.2-1, 4MX 4 SDRAMIN TSOP2........ 0... cece eee e eee eee eee Release 6r7 ..... Page 3.11.2-3
FIGURE3.11.2~2, 16M X 4 SDRAM IN TSOP2 ... 0.00... cece ce erent eee Release6 ...... Page 3.11.24
FIGURE3.11.2-3, 64M X 4 SDRAM IN TSOP2 PIN ROTATION ...............0005 Release7 ...... Page 3.11.2—5

3.11.3 BYTE WIDE SDRAM ......... 0. cece cece cere cece cence nee eeeenes Release 4 ... Page 3.11.3—1
3.11.3.1 —-2M BY 8 or 9 SDRAM IN TSOP2 ..... 00... eee ee ees Release 6r7 .. Page 3.11.3—1
3.11.3.2 — 8M BY 8 SDRAM IN TSOP2 ........... 20... eee cece ence eee Release6 ... Page 3.11.3-1

FIGURE 3.11.3-1, 2M BY 8OR9SDRAMINTSOP2 ...............0 000 es sees Release 6r7 ..... Page 3.11.3-3
FIGURE 3.11.3-2, 8M BY 8SDRAMINTSOP2 ......... 0.0... ccc eee cece e eee Release6 ...... Page3.11.3-4
FIGURE3.11.3-3, 32M BY 8 SDRAM IN TSOP2 PIN ROTATION .................. Release 7 ...... Page 3.11.3-5

3.11.4 WORD WIDE SDRAM .... 2... ccc eee enc cece eect ence wenn net eeeue Release5 ... Page 3.11.4-1
3.11.4.1 — 256K BY 16 AND 1M BY 16/18 SDRAM INTSOP-2 .................. Release 6r7 ... Page 3.11.4-1
3.11.4.2 — 2M & 4M BY 16 SDRAM INTSOP-2 0...ccceee Release 6r7 ... Page 3.11.4-1
3.11.4.3 — 16M BY 16 SDRAM IN TSOP-2 PIN ROTATION ...............00.00. Release 6 .... Page 3.11.4—1
3.11.4.4 — 256K BY 32 SDRAM IN QFP/TQFP ......... 0... eee cece es Release 6 .... Page 3.11.4-1
3.11.4.5 — 2M BY 32 SDRAMINTSOP-2 2...eee cee eevee eee Release 6 .... Page 3.11.4-1
3.11.4.6 — 8M BY 32 SDRAM IN TSOP-2 PIN ROTATION ................00000 Release 6 .... Page 3.11.4-1
3.11.4.7 — 2M BY 32 & 36 SDRAMIN TSOP~2 «0.0... eecee nae Release7 .... Page 3.11.4-2

FIGURE3.11.4-1, 256 BY 16 AND 1M BY 16/18 SDRAM IN TSOP-2 ............. Release 6r7 ..... Page 3.11.4-3
FIGURE 3.11.4-2, 4M BY 16 SDRAM IN TSOP--2 ....0.. 0.0. cee ee eee Release 6r7 ..... Page 3.11.4-4
FIGURE 3.11.43, 16M BY 16 SDRAM IN TSOP-2 ... 2.0.00... eee cece eee Release 6c7 ..... Page 3.11.4-5
FIGURE 3.11.44, 256K BY 32 SDRAM IN QFP/TQFP ............ 2... c cece eae Release 6r7 ..... Page 3.11.46
FIGURE 3.11.4-5, 2M BY 32 SDRAM INTSOP-2 ....... 0.0... eee eee eee eee Release 6r7 ..... Page 3.11.4~7
FIGURE 3.11.46, 8M BY 32 SDRAM IN TSOP-2 PIN ROTATION ................ Release 6c7 ..... Page 3.11.4-8
FIGURE 3.11.4~-7, 2M BY 32 & 36 SDRAM INTSOP-2 ............0...0000000, Release 7 ...... Page 3.11.4-9

3.11.5 SDRAM Architectural and Operational Features ................. Release 4 ... Page 3.11.5—-1
3.11.5.1 - SDRAM FUNCTION TRUTH TABLE..............2.00000. eee Release5 ... Page 3.11.5-3
3.11.5.2 - SDRAM FUNCTION TRUTH TABLE FOR CKE ............... Release5 ... Page 3.11.5-3
3.11.5.3 - SDRAM MODE REGISTER ARCHITECTURE ................ Release4 ... Page 3.11.5-3
3.11.5.4 — 3.11.5.15 — SDRAM OPERATIONAL CYCLES AND MODES.. Release4 ... Page 3.11.5-3
3.11.5.4 - POWER ON SEQUENCE (RECOMMENDED) ................ Release4 ... Page 3.11.5-3
3.11.5.5 -AUTO PRECHARGE  ...... 00... cee cece cee een eet eenene Release6 ... Page 3.11.5~3
3.11.5.6 ~ PRECHARGE ALL BANKS .... 2.0... cee eee eee eens Release6 ... Page 3.11.5-3
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3.11.5.7 - MODE REGISTER WRITE TIMING ...............0c0cecee eee Release4 ... Page 3.11.5-3
3.11.5.8 -AUTO REFRESH ............. cece cece eee e cee eeees Release 4 ... Page 3.11.5-3
3.11.5.9 ~ WRITE LATENCY ..... 0.2... c cee cee cee eee e ec ecneenees Release 4c7 .. Page 3.11.5-3
3.11.5.10 - DQM LATENCY FOR READS AND WRITES................ Release 4 ... Page 3.11.5-3
3.11.5.11 — PRECHARGE TIMING FOR READS......................5- Release 4 ... Page 3.11.5-3
3.11.5.12 ~ COLUMN ADDRESS TO COLUMN ADDRESSDELAY....... Release 4 ... Page 3.11.5-3
3.11.5.13 — CKE TIMING FOR POWER DOWN..................000008 Release 4 ... Page 3.11.5-3
3.11.5.14 — SELF REFRESH ENTRY AND EXIT .......... 0... ccc eee aee Release 4 ... Page 3.11.5-3
3.11.5.15 — CKE TIMING FOR CLOCK SUSPEND...................00. Release 4 ... Page 3.11.5-3

TABLE 3.11.5-1, SDRAM FUNCTION TRUTH TABLE ........... 00.0. cceaeeuee Release5 ...... Page 3.11.5-5
TABLE 3.11.5-1, SDRAM FUNCTION TRUTH TABLE(Continued) ................. Release5 ...... Page 3.11.5-6
TABLE 3.11.5-2, SDRAM FUNCTION TRUTH TABLE for CKE ... 0... 0... ccc eee aee Release5 ...... Page 3.11.5-7
FIGURE 3.11.5-1, SDRAM MODE REGISTER ARCHITECTURE .................. Release 4 ...... Page 3.11.5-8

3.11.5.4—Power On Sequence (Recommended) ................ ccc eee eeee Release 4 .... Page 3.11.5—9
3.11.5.5—Auto Precharge 0.0.0... cece cece cece cece enter teeeenes Release 4 .... Page 3.11.5—9
3.11.5.6—Precharge All Banks ..... 0.2... c cece cece eee ence een e eee Release 4c7 ... Page 3.11.5—9
3.11.5.7—Mode Register Write Timing ............ 0020. e cece e eee eeeee Release 4 ... Page 3.11.5—10
3.11.5.8—Auto Refresh ... 0.0... ccc cece eee e eee ene eeeeneees Release 4 ... Page 3.11.5—-11
3.11.5.9—Write Latency, (Write Latency = 0) ......... 0c. cece cee eceeceees Release 4 ... Page 3.11.5~12
3.11.5.10-DQM Latency for Reads and Writes, (DQM Write Latency = 0) .. Release4 ... Page 3.11.5—13
3.11.5.11—Precharge Timing for Reads ............ cece cece cece ewe aeeee Release 4 ... Page 3.11.5—14
3.11.5.12—Column Address to Column Address Delay ................0005 Release 4 ... Page 3.11.5—15
3.11.5.13—CKE Timing for Power Down .......... 00-0. e cece cence eeeeee Release 4... Page 3.11.5—16
3.11.5.14—Self—Refresh Entry and Exit 2.0.00... ccc cece cee cee ee Release 4 ... Page 3.11.5~17
3,11.5.15—CKE Timing for Clock Suspend .............. 0c e cence cence Release 4 ... Page 3.11.5—-18

4. MULTI-~CHIP MEMORY MODULES & CARDS.......-.... eee cnessececes Release 7 .....--. Page 4-1

4.1. Memory Module Nomenclature and General Features ............... 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 Appendix A 1.2.0... ccc ccc cece ee te teenie neces Release 7 .. Page 4.1.2.1—1
4.1.2.2 SPD AppendixB ........ 0... ccc cece cee ee eee cece eeeenes Release 7 .. Page 4.1.2.2—1
4.1.2.3 SPD Appendix C ...2.ceecnet e ee enna eeaueee Release 7 .. Page 4.1.2.3—-1
4.1.2.4 SPD Appendix D ....... 2... cece ee cece een eenaees Reiease 7 .. Page 4.1.2.4-1
4.1.2.5 SPD Appendix E .... 2...ccc cece ee een ee eeueee Release 7 .. Page 4.1.2.5-1
4.1.2.6 SPD Appendix F ... 1... eee cee cece cece tee cee eeneees Release 7 .. Page 4.1.2.6—-1

4.2. One BYTE Modules ..........0-scccece nee e teen een e nena nenes eee Release7 ...... Page 4.2-1

4.2.1 — 22 PIN SIP/SIMM 4 bit DRAM MODULE ..........-..........005 Release 1-7 ..... Page 4.2-1
4.2.2 —24 PIN SIP/SIMM 4 bit DRAM MODULE.....................08 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 ............... Release 1~7 ..... Page 4.2-1

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

4.2.6 — 60 PIN ZIP/SIMM 4 bit SRAM MODULE..................2.0005. Release 1-7 ..... Page 4.2-2

4.2.7 ~70 PIN ZIP/SIMM 9 bit SRAM MODULE..................0000 005 Release 1-7 ..... Page 4.2-2
FIGURE 4.2-1, 22, 24,& 30 PINDRAM MODULES .............. 02 cece eee eee Release 4-7 ....... Page 4.2~-3
FIGURE 4.2~2, 30 PINDRAM MODULE FAMILY ........ 00... e cece eee eens Release 1~7 ....... Page 4.24
FIGURE4.2~3, 23/25/26/28 PIN DRAM MODULE FAMILY ................0008, Release 1~7 ....... Page 4.2-5 4
FIGURE4.2-4, 2 X 64K TO 1M BY 4, 60 PINSRAM MODULE FAMILY ..........., Release 1~7 ..... Page 4.2-6 i \ 2
FIGURE4.2-5, 64K TO 1M BY 9, 70 PIN SRAM MODULE FAMILY ............... Release 1~7 ..... Page 4.2~7 oe
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Section Release # Page #
4.3. Two BYTE Modules and Cards ....... 0.0... ccc ccc ce ccc ccccecccucuce Release7 ...... Page 4.3-1

4.3.1 —76 PIN ZIP/SIMM 9 or 18 bit SRAM MODULE ................... Release 1~7 ..... Page 4.3-1
4.3.2 — 40 PIN SIP/SIMM1,2, 4, 5, 8, 9, 16, or 18 DRAM MOD FAMILY ............. Release 1-7 ..... Page 4.3-1
4.3.3 -60 PIN DRAM 16 or 18 bit CARD FAMILY ....................... Release 2-7 ..... Page 4.3-1
4.3.4 — 68 PIN MULTIPLE TECHNOGY MEMORY16 bit CARD FAMILY ............. Release 3-7 ..... Page 4.3-1

FIGURE 4.3-1, 2 X 64K TO 1M BY 9, 76 PINSRAM MODULE FAMILY ............ Release 1-7 ....... Page 4.3~3
FIGURE 4.3-2, 40 PINDRAM MODULE FAMILY .............ccccccecucceuce Release 1-7 ....... Page 4.34
FIGURE 4.3-3A, 60 PIN DRAM CARD FAMILY PINCONNECTIONS .............. Release 2-7 ......, Page 4.3-5
FIGURE 4.3-3B, 60 PIN CARD FAMILY BLOCK DIAGRAMS .................... Release 2-7 ......, Page 4.3-6
FIGURE 4.3-4A, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY ............... Release 3-7 ....... Page 4.3~-7
FIGURE4.3—4B, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY

FUNCTION TRUTH TABLES ...... 0.0.0. cc ccc ccc eceececececencuce Release 3-7 ....... Page 4.3-8
4.4. Four BYTE Modules and Cards ..... 2.0.0.0 cece ce ccccccccccccucceceRelease7 ...... Page 4.4-1

4.4.1 —-64 & 72 PIN ZIP/SIMM 32 bit SRAM MODULE................... Release 6-7 ... Page 4.4.1~1
FIGURE 4.4.1-1, 16K TO 4M BY32, 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 PINDRAM MODULE FAMILY .......... Release 6-7 ...... Page 4.4.2-3
FIGURE4.4.22 B=>K, 72 PIN 36 BIT DRAM SIMM BLOCK DIAGRAMS ........... Release 6-7 .. Page 4.4.2413
FIGURE 4.4.2-3 A, 256K TO 256M BY 32, 36. & 40 BIT 72 PINDRAMMODULE ..... Release 6-7 ..... Page 4.4.2-14
FIGURE4.4.2-3 B=>C 72 PIN 32, 36, & 40 BIT DRAM SIMM BLOCK DIAGRAMS .... Release 6-7 . Page 4.4.2-15=>16

4.4.3 — 88 PIN, 32/36/39 bit DRAM CARD FAMILY ...................... Release 6-7 ..... Page 4.4-1
FIGURE 4.4.3-1 A, 256K TO 128M BY 36, 88 PINDRAM 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 .......... 0.0... cece cece cece eeeeces Release 6-7 ...... Page 4.4.3-4
FIGURE4.4.3-1 C, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCKDIAG. Release 6-7 ...... Page 4.4.3-5
FIGURE 4.4.3-1 D, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 ...... Page 4.4.3-6
FIGURE 4.4.3-1 E, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release6-7 ...... Page 4.4.3-7
FIGURE 4.4.3-1 F, 256K TO 128M BY36, 88 PINDRAM CARD FAMILY BLOCK DIAG. Release6-7 ...... Page 4.4.3-8

~ 88 PIN, 40 bit DRAM CARD FAMILY ................0.cccec eee. Release 4~7 ..... Page 4.4.1
FIGURE4.4.3-2 A, 256K TO 128M BY 40 DRAMCARD ...................06-. 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
FIGURE4.4.3-2 D, 512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES ...... Release 4~7 ..... Page 4.4.3-12
FIGURE4.4.3-2 E, 512K TO 32M BY 40 DRAM CARD USING BY 8DEVICES....... Release 4~7 ..... Page 4.4.3-13
FIGURE4.4.3-2 F, 1M TO 64M BY 40 DRAM CARD USING BY 8DEVICES ........ Release 4~7 ..... Page 4.4.3-14

4.4.4 —72 PIN 32 or 36 bit DRAM SO-DIMM FAMILY ................... Release 5-7 ... Page 4.4.41
FIGURE4.4.4— A 32 & 36 BIT 72 PIN DRAM SO-DIMM PINOUT, PRESENCE DETECT&

CONFIGURATION TABLES .......... 0... ccc cueececseeeeeeseeee Release 6-7 ...... Page 4.4.4-1
FIGURE4.4.4-B-D 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS ............ Release 5-7 ... Page 4.4.4-2—5

4.4.5 — 88 PIN 32 or 36 bit DRAM SO-DIMM FAMILY ................... Release 5-7 ... Page 4.4.5~1
FIGURE4.4.5-A, 88 PIN 32 & 36 BIT DRAM SO-DIMM PINOUT ................. Release 6~7 ...... Page 4.4.5-2
FIGURE4.4.5-B, 88 PIN 32 & 36 BIT DRAM SO-DIMM PD TRUTH TABLES ........ Release 6-7 ....., Page 4.4.5-3
FIGURE 4.4.5-C=>F, 88 PIN 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS ..... Release 6-7 ... Page 4.4.54=»7

4.4.6 — 112 PIN 32 bits MPDRAM SO-DIMM FAMILY ................... Release 5-7 ... Page 4.4.6—1
FIGURE 4.4.6-A, 112 PIN 32 BIT MPDRAM DIMM PINOUT .................... Release 6-7 ...... Page 4.4.62
FIGURE4.4.6- B, C, 112 PIN 32 BIT MPDRAM DIMM

PD TRUTH TABLES AND BLOCK DIAGRAMS ..................0000. Release 6-7 .... Page 4.4.6-34
4.4.7 — 80 PIN 32 bit EEPROM SIMM FAMILY ......................... Release 4-7 ... Page 4.4.7~1

FIGURE4.4.7-A, 128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES .... Release 4-7 ...... Page 4.4.7-3
Release 7
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FIGURE4.4.7-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
FIGURE4.4.8-B & C, 32, 36, or 40 bit 100 PIN MODULE PINOUT .................. Release7 ..... Page 4.4.8-3, 4
FIGURE4.4.8-D,32, 36, or 40 bit 100 PIN MODULE PIN COMPARISON ............ Release7 ....... Page 4.4.8-5
FIGURE4.4.8-E, 32, 36, or 40 bit 100 PIN MODULE CLOCK WIRING .............. Release7 ....... Page 4.4.8-6
FIGURE4.4.8-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 .........0ccecc cence eee renee cennaes Release7 ...... Page 4.5-1
4.5.1 — 168 PIN Buffered DRAM,64, 72, or 80 Bit DIMM FAMILY .......... Release 6-7 ... Page 4.5.4—1

FIGURE 4.5.1-A-B, 64, 72, or 80 BIT SIMM PINOUT, TOP & BOTTOM HALVES ..... Release 4-7 .... Page 4.5.1-2,3
FIGURE 4.5.1-C,64, 72, or 80 BIT SIMM

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

4.5.2 — 200 PIN SDRAM,64, 72, or 80 DIMM FAMILY ............---.2-020-- eee Release 5-7 ... Page 4.5.2—1
FIGURE4.5.2—A, B, 8-BYTE SDRAM DIMM PINOUT ...........-...0.02 eee Release 5-7 .... Page 4.5.2-3,4
FIGURE 4.5.2~C, 8-BYTE SDRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ...........-...... Release 5-7 ..... Page 4.5.2-5
FIGURE 4.5.2-D, E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . Release 5-7 ..... Page 4.5.2-6
FIGURE 4,5.2-F—M, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS ................ Release 5-7 ... Page 4.5.2~7,14

4.5.3 ~ 168 PIN Unbuffered DRAM,64, 72, or 80 DIMM FAMILY wihSPD ............ Release 5-7 ... Page 4.5.3-1
FIGURE4.5.3-A, B, 8~BYTE DRAM DIMM PINOUT .................-2.-005- Release 5-7 .... Page 4.5.3-2,3
FIGURE 4.5.3-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .... Release 5-7 ..... Page 4.5.3-5
FIGURE 4.5.3- F, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES ...............00. Release 5-7 ..... Page 4.5.3~7
FIGURE 4.5.2-G-S, 8-BYTE DRAM DIMM BLOCK DIAGRAMS ...............4. Release 5-7 ... Page 4.5.3-8,20

4.5.4~ 168 PIN Unbuffered SDRAM, 64, 72, or 80 DIMM FAMILY withSPD ........... Release 5-7 ... Page 4.5.4-1
FIGURE4.5.4-A, B, 8-BYTE SDRAM DIMM PINOUT ..................0--08- Release 5-7 .... Page 4.5.4~2,3
FIGURE 4.5.4-C, 8-BYTE SDRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES .............0.008 Release 5-7 ..... Page 4.5.44
FIGURE4.5.4-E, 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 ................. Release 5-7 .. Page 4.5.4~10,26

4.5.5 — 144 PIN Unbuffered DRAM,64, or 72, SO-DIMM FAMILY wih SPD ........... Release 5-7 ... Page 4.5.5—-1
FIGURE 4.5.5~A, B, 8-BYTE DRAM DIMM PINOUT ........... 00 cc eee e eens Release 5-7 .... Page 4.5.5-2,3
FIGURE4.5.5-C, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .... Release 5-7 ..... Page 4.5.5—-4
FIGURE 4.5.5~E, 8-BYTE DRAM DIMM

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

4.5.6 ~ 144 PIN Unbuffered SDRAM, 64, or 72 SO-DIMM FAMILY withSPD .......... Release5-7 ... Page 4.5.6—1
FIGURE4.5.6-A, B, 8-BYTE DRAM DIMM PINOUT ...................0.002. Release 5-7 .... Page 4.5.6-2,3
FIGURE 4.5.6-C, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATION TABLES .................. Release 5-7 ..... Page 4.5.5-6
FIGURE4.5.6-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .... Release5-7 ..... Page 4.5.6-4
FIGURE 4.5.2-G-P, 8-BYTE DRAM DIMM BLOCK DIAGRAMS ................. Release 5-7 ... Page 4.5.6-7,17

4.6. Sixteen BYTE Modules .......-..020 cence cece cette ete rent e ween ences Release 7 .....- Page 4.6—-1

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

PRESENCE DETECT & CONFIGURATION TABLES ............-....., 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
FIGURE4.6.1-G, H, 144 BIT SDRAM CONFIGURATION BLOCK DIAGRAMS ........ Release7 .... Page 4.6.1-7,8

5 PROGRAMMABLE LOGIC AND ASIC DEVICES ............ 2 cece eeeuees Release 1 ........ Page 5~1 .

5.1 Pin Out Standards .....-..... ccc cece cece ene e eee e ee ene ee enenees Release1 ........ Page 5-1 .
Release 7
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Section Release # Page #

5.1.1 PIN-OUT STANDARDS FOR PLD DIP TO SCC CONVERSION...... Release 4 ........ Page 5-1
5.1.1.1 — 20 PIN DIP to 20 TERMINAL SCC,0.350“ BY 0.350”, Fig. 5-1... Releasei ........ Page 5-1
5.1.1.2 — 24 PIN DIP to 28 TERMINAL SCC,0.450“ BY 0.450”, Fig. 5-2 ... Release? ........ Page 5-1
5.1.1.3 ~ 28 PIN DIP to 28 TERMINAL SCC,0.450“ BY 0.450”, Fig. 5-2 ... Release1 ........ Page 5-1
5.1.1.4—24 PIN FUNCTIONS

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

FOR HIGH SPEED OPERATION,Fig. 5-11 .................. Release 4 ........ Page 5-1
5.1.2 POWER PIN LOCATIONS FOR PLD and ASIC DEVICES .......... Release1 ........ Page 5-1

5.1.2.1 - POWER PIN LOCATIONS FOR ECL PLD IN DIP .............. Release 1 ........ Page 5-1
5.1.2.2 ~ POWER PIN LOCATIONS FOR TTL PLD IN DIP and CC ....... Release1 ........ Page 5-1
5.1.2.3 - POWER PIN LOCATIONS FOR TTL PROGRAMMABLEASIC

IN DIP and CO occccc eee e nen en eeee Release1 ........ Page 5-1
5.1.2.4 —- POWER PIN LOCATIONS FOR PLD IN 132 PINQFP .......... Release 1 ........ Page 5-1

5.1.3 Nomenclature for FPLD 1.0.0... .. cee cece cee n scene cen eeeeenes Release 1 ........ Page 5-1
5.1.4 PLD Daia Transfer Format ...........00..eee eee snnceaccnsenneees Release 1 ........ Page 5-1
5.1.5 PLD Standard OUTPUT LOADS ............ 0 cece eee c eee eens Release5 ........ Page 5-1

FIGURE 5-1, 20 PIN DIP TO 20 TERMINAL CC PLD CONVERSION ............... Release1 ......... Page 5-3
FIGURE 5-2, 24 & 28 PIN DiP TO 27 TERMINAL CC CONVERSION ............... Release2 ......... Page 54
FIGURE 5-3, POWER PIN PLACEMENT FORECLPLD................0.000 005 Release1 ......... Page 5-5
FIGURE 5~4, 40 PIN DIP PLD POWER PIN PLACEMENT .............000e cues Release1 ........, Page 5-6
FIGURE 5-5, 44 TERMINAL CC POWER PIN PLACEMENT ...............200005 Release1 ......... Page 5-7
FIGURE 5-6, 48 & 64 PIN DIP ASIC POWER PIN PLACEMENT .................. Release 1 ......... Page 5-8
FIGURE 5-7, 52, 68, & 84 TERMINAL CC ASIC POWER PIN PLACEMENT ........... Release1 ......... Page 5-9
FIGURE 5-8A, PLD STANDARD LOADS, DEFINITIONS ............ 0c cee eee eeee ReleaseS ......... Page 5-11
FIGURE 5-8B, PLD STANDARD LOAD CIRCUIT 0.0... ccc c ccc cece eee ee cece Release5 ........ Page 5-12
FIGURE 5-8C, PLD OUTPUT LOAD CALCULATIONS ...............ce cee eeu Release5 ........ Page 5-13
FIGURE 5~8D, PLD ACLOADLINES ........ 2... cee cece eee eee eens Release5 ........ Page 5-14
FIGURE5-9, 24 PIN PLD FUNCTIONS IN 28 PINDIP AND SCC ................. Release3 ........ Page 5-15
FIGURE 5-10, 182 PIN PQFP POWER PIN LOCATIONS ..............0..0 00a Release3 ........ Page 5-16
FIGURE 5-11, HIGH SPEED PINOUT FOR 20 PINPLDFUNCTIONS .............. Release 4 ........ Page 5-17

6 APPLICABLE OTHER DOCUMENTS........ cece cence ene cereccseeces Release 1 ........ Page 6-1
6.1— Standard Manufacturers Identification Code.,

JEDEC Publication No. 106A ....... 0... cece eee eee eee e een ewane Release1 ........ Page 6-1
6.2 - Interface Standard for Low Voltage TTL-Compatible Devices (LVTTL),

JEDEC Standard No. 8 and Addendum No.1 .............00ecc0es Release1 ........ Page 6-1
6.3 — Package Outlines, JEDEC Publication 95 .............00c0ceceeues Release 1 ........ 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 ...........-....0005 Release1 ........ Page 6-1
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1. BACKGROUND

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

Whenthe earlier standards were adopted, there were separate BIPOLAR and MOSstandards and devices.
In addition, the device characteristic of prime interest was the data word length. Previous issues of Std. 21
recognized these factors and were organized accordingly. Advancements in semiconductor technology and
computer design needs have changed the way in which the standards are used. In recognition of these
changes, Std. 21-C is substantially different from previous issues. The material is organized primarily by
function (ROM, EPROM, SRAM, DRAM,etc.) rather than by technology and word length. Thedistinction
between BIPOLAR and MOShasbeeneliminated. They are then arranged byinterface level (TTL, ECL)

and word lengtr Footnotes are included to identify those standards which were adopted by the BIPOLARCommittee 1,

Previous issues of Std. 21 were published as either free-standing documents or addendato previous issues.
This madeit difficult to update because a new document wascreated for each issue. Sid. 21-C has been
changed from this free-standing form to a loose-leaf format. As a result new standards can be issued as
supplementary sheets muchearlier. 

The MOS devices have evolved as several families of compatible parts. Within a family, there is a high
degree of compatibility. ‘This compatibility exists between devices of a similar function but with varying
capacities as well as between devices with different functions. These compatible families fall into four
categories as a function of the numberofbits in the data interface. They are:(1) bit wide, (2) nibble wide,
(3) byte wide, (4) word wide. In addition, a series of multi-chip modules have been introduced and
standardize* ese modules have capacities up to many megabits and data interface widths ranging from1 bit up to36bits.

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

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

Anew class of memory devices has beenintroduced to the industry andis represented in this standard. This
is the multiport DRAM (MPDRAM), also known as "Video Ram” becauseof the most common application for
the devices.

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

 

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

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

Manyofthe terms that were used in someof the earlier parts of Standard 21 are now considered obsolete.
A current set of terms has beenincluded in this revision. These terms are consistent with IEEE Standard
662/1981 which has been endorsed by the JEDEC Committee JC-42. This terminologyis also consistent
with JEDEC Standard 7100.

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

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

. Terms and Definitions

. Single Memory Devices

. Muiti-Chip Memory Modules

. Programmable Logic and Application Specific Devices

. Other Applicable Documents

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

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

The standards given in section 4 are ordered using the followingpriorities:

1-Module Functionality
2-Module pin count
3-Family relationship
4-Device word length (1 to 18 bits)
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2 TERMS AND DEFINITIONS

This section containslistings and definitions of a numberof terms that are needed for a
clear understanding of the standards as presented. Most of these terms have been devel-
oped within the semiconductor memory industry and are not covered by JEDEC Standard
100. They are, however,not in conflict with this standard which contains all JEDEC ap-
proveddefinitions.

The following pin names andfunctional descriptions apply uniformlyto all devices covered
by this standard. Where a pin has a dualfunction, and those functions are invoked at sub-
stantially different times, the names and symbolsfor the functions are separated by a slash
(A(e.g., VPP/G\). Where a pin has multiple functions which are used interspersed at essen-
tially the sametime,the slash is omitted(e.g., DQ). Where multiple pins have a similar func-
tion, anumbersymbolized as (n) is appended to the symbol. Wherethe pin function has an
inverted logic sense,that is, the function is true or invokedfor a low signal, the overbaror
trailing reverse slash (\) is appended to the symbol. Wherealternative functions are al-
lowed by the standard,the allowed functionsare listed separated by commas. Where com-
mon usage hasresulted in two termsbeing used interchangeably,both arelisted but the the
orderoflisting indicates the order of preferred usage. For example, CAS is preferred to CE.

Followingthelist of PIN definitions, there are a series of otherterms and definitions that are
required for a clear understanding of the individual device standards.

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

The following signal names are those that are used overa broad rangeof devices describedin this standard.
Specialized pin namesthat are used for a specific class of device are givenis separate sectionsof Chapter2 of
this standard. All pin names maybeeitherpositive or negative logic as definedin the individual device stan-
dards. Logic polarity is not given here unlessit is inherent in the definition.

2.1.1-A, PORTA
In dual port memory devices,the twoports are designatedport A & port B. Theletter A or Bis appendedasa suffix to
anypin that is specific to one or the otherof the ports.
2.1.2 ~ A(n), ADDRESS INPUTS
Thoseinputs that select (address)a particularcell or set of cells within a memory array for presentation on the device
outputs. The integer (n) servesto differentiate the address inputs, one from another. When the address numbering is
significant for device operation, the addresses are numbered, beginningwith 0.
2.1.3 ~ ADQ(n), ADDRESS DATA INPUT/OUTPUT
The pins that are multiplexed three ways to serve as addressinput, datainput, and data output pins. When the ad-
dress data input/output numberingis significant for device operation, the addresses are numbered, beginning with 0.
2.1.4 - AL, ADDRESS LATCH ENABLE
Aninput that whentrue, allows theinput address to be entered into a register, and whenfalse, causes the address
state previously entered to be latched.
2.1.5 - B, PORT B
In dual port memory devices,the two ports are designated port A & port B. Theletter A or B is appended asasuffix to
any pin that is specific to one orthe otherof the ports.
2.1.6 ~ BA, BANK ADDRESS
In a RAM that has multiple banksin its architecture, the BANK ADDRESSis used,to select any oneof the available
banks,

2.1.7 - BG, BYTE MODE ENABLE
An input that whentrue, causes a word wide deviceto operatein the byte modeandto presentthe high or low byte ona
pre—defined data pin set. Truth tables will be provided to define the details of the operation.
2.1.8 ~ BS, BLOCK SELECT
A groupof input signals that enableindividualbit blocks of the data interface.
2.1.9 — BY, BUSY
The output that, on some devices, signifies that some internal asynchronousoperationis stil! in process, and that the
deviceis not available for normalfunctions. This signal is normally implemented sothat multiple devices can be OR—
tied.

2.1.10 ~ C, OUTPUT CLOCK
The input, on some devices that contain an output data register, that causes the data to be set into the register.
2.1.11 ~ CA, COLUMN ADDRESS
In an address multiplexed DRAM, the addressfield that is captured by the COLUMN ENABLEclock CAS\. When the
column address numberingis significant for device operation, the addresses are numbered, beginning with 0.
2.1.12 ~ CAS, (CE), COLUMN ENABLE
An enable signalthat on some dynamic RAMsactuates only the columnoriented intemalcircuits and the data input/
output circuits. Most devices normally require the RAS\signal to be present for the CAS\ signal to beeffective. In
some newerdesigns, however, special sequencesof the RAS\ and CAS\signals are used to actuate certain special
device controlfunctions. In devices thathave a CAS\peroutput, the CAS\s are numbered beginning with 0. In devices
that have a CAS\perbyte, the CAS\s are designated LCAS\ & UCAS\for 2 byte devices. LCAS\ affects DQ0=3DQ7,
and UCAS\ affects DQ8=»DQ15. For devices with a CAS\per byte, and have more than 2 bytes, the CAS\s are num-
bered beginning with 0. In modules that have a CAS\perbyte, the CAS\s are numbered beginning with 0. CASO\
affects DQ0=>DQ7, CAS1\ affects DQ8=>DQ15, CAS2 affects DQ16—=DQ23, and CAS4\ affects DQ24—DQ31.
2.1.13 - CK, INPUT AND OUTPUT CLOCK
An input that controls the activation of both input and output circuitry, normally storage registers or latches.
2.1.14 - CKE, CLOCK ENABLE /
In certain synchronous memory devices,a logic level input that enables the clock input and allowsitto fulfill its defined
function.

2.1.15 — CL, Clear .
Aninput that, when true, causesall cells in the memory array to be cleared to their zero state.

2.1.16 ~— D(n)(x), DATA INPUT ;
Those inputs whose state represents the valueof data thatis to be written into the selected address onawrite cycle of
an alterable memory device. When the numbering of the data inputsis significant for device operation,the data inputs

 

are numbered beginning with 0. In devices wheredata bit groupings have independentcontrol, an additional suffex “x”
is applied. “x” takes the values of a,b,c, etc.
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2.1.17 — DC, DIAGNOSTIC CLOCK
The input that, on some devices, invokes and controls any built~in diagnostic test features.
2.1.18 — DQ(n)(x), DATA INPUT/OUTPUT
Thepinsthat serve as data output(s) whenin the read modearid as data input(s) whenin the write mode. When the
device is not selected or enabled, the output(s) are in a floating state. Ona devices having both serial and parallel
accessports, these pins provide accessto the parallel RAM port data channels. The suffix (n) is a numeric value
indicating the number assignmentof a particular pin with numberingstarting at 0. In somesituations the letters U or L
are usedto indicate that the pins are assigned to the upperorlowerbyte of a 2byte datainterface. In devices where the
standard supports an optional9th bit that may be used as a parity bit, the suffix P may be usedin lieu of a numeric
value. In devices where data bit groupings have independentcontrol, an additional suffex “x” is applied. “x” takes the
values of a, b, c, etc.

2.1.19 ~ DQM, INPUT/OUPUT DATA MASK
Acontrolsignal used primarily on SDRAMsthat acts as as maskfor reading and writing functions. In someinstances,
the DOM term will includesa prefix ”U” or ”L” indicating upperor lower byte contro}. In devices where more than two
data bit groupings have a data maskapplied, a “x” is applied where “x” takes the valuesof a,b,c, etc.
2.1.20 — E, CHIP ENABLE
The input that, when true, permits active operation including the input and/oroutputof data, and whenfalse, prevents
active operation and causes the memory to be in a reduced power standby modewith the outputsfloating.
2.1.21 — F, REFRESH
An input that, when irue, causes the device to enter a data refresh mode.
2.1.22 ~— G(n), OE(n), OUTPUT ENABLE
Theinput that, when false, disables the outputs and causes them to go to an inactive state, but that does not effect the
writing function. Whendisabled,the inactive state is floating (Z), for MOS and TTL devices andlow(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 controlinput that provides a preassigned Manufactureror User defined codeto besetinto the data register. If the
inputis ail “O”, it can be called “clear”, andif all “1”, then “preset”.
2.1.25 ~ ID(n), IDENTIFICATION
A groupof output terminals, nominally used to convey information aboutthe configuration or other attributes of the
device when plugged into a system. The function of these outputs are similar to those of the PD(n) terminals but they
ofien havedifferent electrical interface chatacteristics.

2.1.26 — 1/0, INPUT/OUTPUT ;
A generic term for otherwise undefined signal pins which can haveeitheran input and/or an output function. This term
is not used as a specific pin name, only as a generic indicatior of the nature of the function of the pin.
2.1.27 — IS, INITIALIZE INPUT (SYNCHRONOUS)
A control input that provides a preassigned Manufactureror Userdefined codeto be presented to the data registerfor
subsequentsetting by a clock input. If the inputis all “0”, it can be called “clear”, andif all “1”, then “preset”.

2.1.28 — K, INPUT CLOCK .
Theinput ithat, on devicesthat containinput buffer registers, causes the address on the A(n), the data on the D(n) pins
and/or certain control inputs to be setinto the register.
2.1.29 — L, LATCH ENABLE or LOWER BYTE
An input that, on devices containinga latch register, causes the data to be latched into the register. When Lis usedin
conjunction with a data or control term it signifies that the combined term applies to the lowerbyte 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
An input, on wordwide devices, that when true causes the data present on the lower byte input/output, terminals DQO
through DQ7,to be written into the addressedcells of the device.
2.1.32 — M(n), M, MODE SELECT, MASK
Input signals that when true select an altemative modeof operation for the device. The alternative modes available
mustbe defined in the applicable device standard. When M is used in conjuction with other symbols to create a new
pin name,it signifies that the pin function is either MASK or MODErelated.
2.1.33 — MA, MATCH ;
An outputsignal that whentrue indicatesthat there has been a match(logic compare equal) between data storedin the
memory and data presented on a setof input pins as defined in the individual device standard.
2.1.34 — MCH, MUST CONNECT HIGH
A pin which must be connectedto a voltage that is interpreted as logic high or “true” signal.
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2.1.35 — MCL, MUST CONNECT LOW
A pin which must be connected to a voltagethatis interpreted as logic low or “false” signal.
2.1.36 ~ NC, NO CONNECTION
A pin to which no internal electrical connection is present or allowed.
2.1.37 — NE, NON—VOLATILE ENABLE
The input, ona NVRAM,that enables the non-volatile functions ST & RC as determinedbythestatesof S,E,G, and W.
2.1.38 — NF, NO FUNCTION
An inputthat is 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 removedafter assembly. No physical
pin is allowedin this position.
2.1.40 — NU, NOT USABLE
A device pinto which there may or may not be an internal connection but to which no external connections are allowed.
2.1.41 — OE,(n), G(n) OUTPUT ENABLE
The input that, when false, disables the outputs and causes them to goto an inactive state, but that does noteffectthe
writing function. Whendisabled,the inactive stateis floating (Z), for MOS and TTL devicesand 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
Theinput on a non-volatile memory device that, whentrue, causesthe data present on the D or DQ pinsto be written
into the addressedcell(s) of the device. The letter P may also be used asasuffix for data pins where an optional9thbit,
that may be usedfor parity, is allowed by the standard (e.g. DOP)
2.1.44 — PD(n), PRESENCE DETECT
Agroupof outputpins, normally used on modulesorcards, whosestate is used to conveyinformation about the capac-
ity, speed, configuration, or otherattributes of the device when pluggedinto a system. :
2.1.45 ~ PR, PAGE RESET
The input on a page select memory that, when true, unconditionally causes the page select addressregister to be
reset to zero and the corresponding page to be selected.
2.1.46 ~ PS, PAGE SELECT
The input on a page select memory that, whentrue, causesoneofthe pages of memory to beselectedasidentified by
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)(x), DATA OUTPUT
The outputs whosestate representsthe data read from the selected cells. Whenthe deviceis not selected or enabled,
the outputs are usually in a floating (Z, high impedance) state. When the numberingof the data outputsis significant
for device operation, the data outputs are numbered beginningwith 0. In devices where databit groupings have inde-
pendentcontrol, an additional suffex “x” is applied. “x” takes the valuesofa, 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\. When the
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 signalthat, on certain dynamic RAMs,actuates only row addressorientedinternalcircuitry. In modules
that have multiple RAS\s, the RAS\s are numbered beginning with 0.
2.1.50 — RC, RECALL
The input on a NVRAM,that transfers the non—volatile data into the RAM array.
2.1.51 - RFU, RESERVED FOR FUTURE USE
A terminal whosefunctionis not currently defined, but which is intended to be defined in some future enhancementof
this Standard. This terminal should not be used(either internally or externally) until it has been further defined.
2.1.52 — RSVD, RESERVED
in a family of standards where some devicesin the family are subsets of others, terminals that are defined in some
devices but not used in others. To allow for upgradeability, the unused terminals are "RESERVEDto preventtheir
being used. NC hasoften been usedin similar situations. _
2.1.53 — RY, READY
The output that, on some devices,signifies that no internal asynchronousoperationsarestill in process, and that the
device is available for normal functions. This signal is normally implementedsothat 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 false, causes the deviceto be disabled without anysignificant changein the power
consumption. When deselected, the outputs go to the inactive state(floating (Z) for MOS and TTLdevices and low (L)
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for ECL devices), and the device becomesinsensitive to a write command.In devices where data bit groupings have
independent control, an additional suffex “x” is applied. “x” takes the valuesof a,b, c, etc.
2.1.55 ~ ST, STORE
The input, on a NVRAM, thatinitiates the non—volatile data storage of the entire RAM array.
2.1.56 - Sxx, SYNCHRONOUS FUNCTION
On asynchronous memory device, any input termsthat are synchronouswith a clockshould start with the letter S. For
example: SG = Synchronous Output Enable, SW = Synchronous Write Enable.
2.1.57 — TF, TEST FUNCTION
Theinput, on a MEMORYthat, whentrue, 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
WhenUis used in conjunction with a data or control term it signifies that the combined term appliesto the lowerbyte of
a two byte data interface device (e.g. UW).

- 2.1.59 ~ UB, UPPER BYTE ENABLE
Aninputthat, 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, causes the data present on the upperbyte input/output, terminals DQ8
through DQ15,to be written into the addressedcells of the device.
2.1.61 —- WE, W, WRITE ENABLE
The input that, whentrue, causes the data present on the D or the DQ pin(s)to be written into the addresscell(s) ofthe
device. In devices that have a WE perbyte, the WEs are designated LWE & UWEfor2 byte devices. In devices that
have a WE per byte 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
names mayalso be applicable to other types of memories such as Graphics DRAMs.

2.2.1 — DSF, SPECIAL FUNCTION ENABLEINPUT
Theinput on a device, that when true, actuates certain special operational functions. In devices and modulesthat

have multiple DSFs, the DSFs are numbered beginning with 0.
2.2.2 ~ DT/OE(n), TRG(n), DATA TRANSFER/OUTPUT ENABLE INPUT
The input on a device having both serial and parallel access ports that, depending on the state of one or moreof the
other control lines of the device, either enables an intemal 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 whichsignifies 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
Aninput, 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, ona device havinga serial data accessport, that serve as serial data output(s) when in the read mode and as
serial data inputs(s) when in the write mode. Whenthe deviceorthe serial portis not selected or enabled,the output(s)
are in a floating (Z) state. When the numbering of the serial data input/outputs is significant for device operation, the
serial data input/outputs are numbered beginning with 0. In devices where data bit groupings have independent con-
trol, an additional suffex “x” is applied. “x” takes the valuesof a,b,c, etc.

2.2.6 ~ SE, SERIAL PORT ENABLE
The input that, when true, actuates the device’s serial accesscircuitry.
2.2.7 ~ SG, SERIAL PORT OUTPUT ENABLE
The input that, when true, actuates the device’s serial data output circuitry.
2.2.8 — SQ(n), SERIAL DATA OUTPUT
The pins, on a device having a serial data access port, that serve as serial data output(s) when in the read mode,
Whenthe deviceor the serial port is not selected or enabled,the output(s) are in a floating (Z) state. When the number-
ing of the serial data outputsis significant for device operation, the serial data outputs are numbered beginningwith 0.
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 onthe state of one or more of the
other control 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.
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2.3 POWER PIN NAMES

The following symbols are used to designate the powerpins in a memory device. Whenonlyasinglepin is
provided for 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
whenoptional redundantpins are 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 or VSS in an NMOSor
CMOSpart.
2.3.2 — VCC, LOGIC POWER VOLTAGE
The most positive potential ofthe two logic powersupply pins. This is used for the memory device powervoltage when
the supply voltage is nominally 5 V. VCC is also commonly used to designate the ground reference power supply
voltage for ECL interface devices.
2.3.3 ~ VCCQ, OUTPUT STAGE LOGIC POWER VOLTAGE
See VDDQ for definition. VCCQis restricted to 5 V applications only
2.3.4 —- VDD, DRAIN POWER VOLTAGE
The primary powervoltage on MOSdevicesthat require a potentialthatis different from the normal system logicvolt-
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 powertothe output transistors of the device to supply the potential and energy to
drive the load applied to the data output (Q)pins or data input/output (DQ) pins. Other, non—data, outputpin transistors
may also be designated to be fed by this power pin. VDDQ/VCCOQ maybe specified to have the sameoradifferent
potential from that feeding the primarydevice powerpins (VDD/VCC)butis DCisolated on the chip from these and any
other chip powerpins.
2.3.6 — VEE, EMITTER POWER VOLTAGE
For ECLinterface devices, the primary and most negative power supply tenminal.
2.3.7 — VHH, SPECIAL FUNCTION ENABLE VOLTAGE
A special high voltage logic level (super voitage) that enables special on—chip functions.
2.3.8 — VPP, PROGRAMMING POWER VOLTAGE
A special high voltage supply that supplies the potential and energy for altering the state of certain non—volatile
memory arrays. On some devices the presence of VPP also acts as a PROGRAM ENABLEsignal (see P).
2.3.9 - VREF, REFERENCE POWER SUPPLY
Apowersupplythat acts as a reference for determining intemal threshold voltages but does not 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 referencepin for ail other device
pins. VSS is normally the system ground and the symbolis often used interchangeably with GND.

2.3.11 — VSSQ, (GNDQ), OUTPUT STAGE SOURCE POWER VOLTAGE or OUTPUT STAGE GROUND REFERENCE
The ground referencevoltageforthe data output (Q) orinput/output (DQ) pins. Other, non—data, outputpin transistors
mayalso be designated to be referenced to this ground pin. Intemal to the device, this pin shal! be DC isolated from the
Primary ground reference (VSS)pin and any other ground reference pin. External to the device it must be DC common
with the primary ground reference.
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2.4 DEVICE TYPE NAMES

2.4.1 — ASIC, Programmable Application Specific Device
A complexarray of logic elements whocsinterconnection pattem can befield programmedtofill the needs of specific
applications.
2.4.2 ~ BDRAM, Burst DRAM
A DRAMthat has BURST modedata capability.
2.4.3 — BXXX, .
Device namesthat havethe prefix ”B” are devices that have a "Burst” data capability.
2.4.4 ~ DPM, Dual Port Memory
Any memory that has two essentially identical data ports.
2.4.5 — DPSRAM, Dual Port Static RAM
A static RAM that contains two setsof identical random access address and dataports.
2.4.6 — DRAM, Dynamic Random Access Memory
These devices are made using Dynamic RAMcircuit configurations that have data storage that must be refreshed
periodically.
2.4.7 - FEEPROM, Flash EEPROM
An EEPROMin whichclearing can be performedonly on blocks or the entire array.
Note:there are norestrictions on the block archetecturein thefefinition 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
Areprogammable ROMin whichcells may be erasedelectrically and in which eachcell may be reprogrammedelectri-
cally.

2.4.9 —- EPROM, Erasable Programmable Read Only Memory
A reprogrammable ROMin whichall cells may be simultaneously erased using ultravioletlight and in which each cell
may be reprogrammedelectrically.
2.4.10 - GRAM, Gaphics DRAM
A DRAMthat contains special graphics features, similar to those contained ina MPDRAM. Whenthe term has a prefix
”S”, it becomes synchronous GRAM.
2.4.11 - LPROM, Latched PROM
A PROMthat containsa latch register for the output data.
2.4.12 ~ MPDRAM, Multiport DRAM
A dynamic RAMthat containsin 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 data
terminals 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 MPMis onein whichthere is a random accessport and a serial access port.
2.4.14 —- MPRAM, Multiport RAM
ARAMthat has morethan oneport for data, address, and control, that are notidenticalin nature. Normally atleast one
port provides parallel access while one other provides serial access. When the term hasa 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 elements in whichthe interconnection pattern can be programmed(either maskoruser programmed)
to perform specific logic functions.
2.4.17 ~ PROM, Programmable Read-Only Memory
A field programmable ROM which can havethe data content of eachcell altered only once.
2.4.18 — PSRAM, Pseudo Static Random—Access Memory
A combinational form of dynamic RAMthatincorporatesvarious refresh andcontrolcircuits on—chip(e.g. refresh ad-
dress counterand multiplexer, intervaltimer, and/orarbiter). These circuits allow the PSRAM operating characteris-
tics to closely resemble those of a SRAM.
2.4.19 - RAM, Random-—Access Memory
A memory in which accessto all storage data can be achieved in essentially the same time, independentofthe loca-
tion. In a multiport memory,this term refers to that portion of the array which contains the memory cell array andits
drivers, sense amplifiers, and control circuitry andthecircuitry associated with the normal random accessdata port.
2.4.20 ~ ROM, Read—Only Memory
A memory in which the contents are not intended to be altered during operation.
2.4.21 — RPROM, Registered PROM
A PROMthat contains a “D” type FF registerfor 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 andthe time for access de-
pendson the location of the data desired. Ina multiport memory,this term refers to that portion of the device whichis
related to the serial access port andits associated functions. .

2.4.23 — SDRAM, Synchronous DRAM
A DRAMthat has a clocked synchronousinterface.

2.4.24 — SGRAM, Synchronous Graphics DRAM
A GRAMthat has a synchronousinterface.

2.4.25 — SMPDRAM, SVRAM, Synchronous MPDRAM (VRAM)
An MPDRAMthat has a synchronousinterface onall ports.
2.4.26 - SRAM, Static Random Access Memory
A read/write memory in which the data is retained in the absence ofcontrol signals generatedinside or outside the
integratedcircuit.
2.4.27 ~ SSRAM, Synchronous Static RAM
An SRAMthathas input and/oroutputbuffers (either register or latch), that are controlled by an extemally supplied
clock (or clocks).
2.4.28 — VRAM, Video Ram
A term commonly usedin the Industry to describe the device class referred to in this standard as MPDRAM.Itis a
multi-ported DRAM that has features keyedto the video buffer application
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2.5 MISCELLANEOUS DEVICE RELATED TERMS

2.5.1 — Bit Plane

In a semiconductor memory devicehaving a data interface that is wider than1 bit, those storage cells and associated
circuitry which are associated with a givenbit in the data interface.
2.5.2 ~ Bit Wide

A class of memory devicesthat have only a single—bit data interface.
2.5.3 — Byte Wide
A class of memory devicesthat have a parallel 8-bit or occasionally 9~bit data interface.
2.5.4 — K

Whendescribing the storage capacity of a memory device the quantity K=1024 is used.
2.5.5 —~M

Whendescribing the storage capacity of a memory device, the quantity M=2 exp 20 or 1024 K is used.
2.5.6 ~ MX, Multiplexed
Aterm describing a device that has pins used for different purposesatdifferent times as a function of one or moreofits
control inputs. The signal groupsthat are multiplexed onto a commonpin set are given togetheras in: AA MX signify-
ing ADDRESS, ADDRESS multiplex, OR ADQ MXsignifying ADDRESS, DATA IN, DATA OUT multiplex.
2.5.7 — Nibble Wide

A class of memory devicesthat have a parallel 4—bit data interface. This term should not be confused with “nibble
mode”(see 3.1.3.2), which refers to a serial data access mode in memories.
2.5.8 — Word Wide

A class of memory devicesthat have a parallel 16-bit or longerdata interface.
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2.6 Special Operational Cycles for MPDRAM

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

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 mernory
cycles. The selected mode is normally persistent until canceled by some subsequent special control cycle.

2.6.2 INTERNAL REFRESH, (CBR)
Defined in 3.9.2.3.

2.6.3 WRITE TRANSFER, (WT)
An operation in which the data to be writtenis introduced throughthe serial and is then transferred internally fo the memory array
data bus forwriting into the cells. At the same time the "Tap Pointer’ is set. ‘This is a counterthat 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 register is reached.
Ths contents ofthe full serial register are transferred in parallel. In addition to the nonmal write transfer, there are numerous otherty~es
of special write transfers defined in the following paragraphs.

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

2.6.5 MASKED WRITE TRANSFER, (MWT)
A write transfer in which the transfer of new data from the serial register into the memory array is controlled by a "Write Mask" that is
supplied on the DQ(n) terminals. This mask allows the selective writing ofnew data intoone or more of the data bitplanes of the storage
array corresponding fo the data bits of the parallel array. In a normal implementation, a high M value enables the writing of new datawhile a lowMinhibits the writing and leaves the existing data unchanged. A new maskvaiue must be supplied for each masked write

 
2.6.6 FLASH WRITE WITH MASK, (FW)
A write cycle in which the contents of an entire row of the memory array can be selectively set fo a stated value. The "mask" value
determines which bit planes are fo be altered while the “calor register’ (qv) contains the data value to be written. The colorregisteris
loaded in a previous “Load Color Register" cycle with a persistent value. The mask value is supplied during the cycle on the DQ(n)
terminals. A new mask value must be supplied for each cycle performed. A high mask bit normally enables the write function for that
bit. A low maskbit leaves the data unaltered.

2.6.7 SPECIAL WRITE TRANSFER

A write transferin a device that has variations in the architecture of the SAM data register to allow improved performance in the intemaiSAM to RAM data tansfers. These variations are defined in the following paragraphs.

2.6.8 SPLIT WRITE TRANSFER, (SWT)
A write transferin which the SAM data register is split into two halves and the data is transferred to the RAM data bus separately after
each half of the SAM registar is filled.

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

2.6.10 READ TRANSFER, (RT)
A read operation in which the contents of one row of the memory array is transferred into the SAM data registerin parallel.

2.6.11 SPECIAL READ TRANSFER

A read transfer in a device that has variationsin the architecture of the SAM data registerto allow improved performance in the intemal
RAM to SAM data transfers. These variafions are defined in the following paragraphs.

2.6.12 SPLIT READ TRANSFER, (SRT)
Aread transfer in which the SAM data registeris split into two halves andthe data is transferred from the RAM data bus separately into
each half of the SAM registeras it is needed for transfer to the SDQn terminals.

2.6.13 AUTO-LOAD READ TRANSFER, (ART) : .
A split SAM data register transfer in which the transfer into each half is automatically triggered by the state of the tap pointer counter CA
after each half of the SAM register is emptied. “—
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2.6.14 DOUBLE BUFFERED READ TRANSFER, (DRT)
A read transfer in an array that contains two full SAM data registers which are used altemately. Each one is loaded while the contents
of the other fs being transferred to the SDQ(n) port. The selection of the two SAM registers is automatic.

2.6.15 RAM WRITE WITH NEW MASK, (RWINR)

wisCYSOnhe DAG)ermine AHGeeaneat ae controlledby a write mask which is supplied at the beginning ofthewritscycie onthe DQ(n) terminals. A high mask bit normally enables the write function for that bit. A w mask bit leaves the datauna! .

2.6.16 RAM WRITE WITH OLD MASK, (RWOBA)
A RAM wife cycie in which the data bits that are to be written are controlled by a write mask register which was loaded in a previous
"load write mask” cycle. A high mask bit normally enables the write function forthat bit. A low mask bit leaves the data unaltered.

2.6.17 RAM READ/WRITE, NO MASK, (RR), (RW)
Anormaf RAM read or write access cycle with no SAM or special RAM features or functions actuated.

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

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

2.6.20 BLOCK WRITE WITH OLD MASK, (BWOR)
A Bleck Write cycis in which the data written is controlled by the contents of the write mask register which was previcusly loaded in a“Load Write Mask" cycle.

2.6.21 LOAD WRITE MASK REGISTER, (LWR)
Anon-memeory cycle in which the write maskregister is loaded with a new value for use in subsequent masked write cycles.

2.6.22 LOAD COLOR REGISTER, (LCR)
Anon-memory cycls in which the colorregister is loaded with a newvalue for use in subsequent special cycles which utilize its contents.

2.6.23 READ WRITE MASK REGISTER, (RWR)
{A non-mamner pice in which the contents of the "Write Mask Register” are interrogated with the results placed on the RAM dataminals, n).

2.6.24 READ COLOR REGISTER, (RCR)

baycycle in which the contents of the “Color Register’ are interrogated with the results placed on the RAM data terminals,n).
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 2.7 Package-Related Terms
Aseries of package-related terms have been used in the Standard andare includedin the glossary. The recently pub-
lished JEDEC Standard JESD30, ‘Descriptive Designation System for Semiconductor-Device Packages” has obsoleted
manyofthe package designations previously used. As new standaedsare published in Std. No. 21-C,the JESD30 ap-
provedterm will be used or referenced. Commonly usedindustry packagetermswill be includedin this section, but the
readeris refered to JESD30for definitions of the approved terms.

2.7.1 ~ BGA, Ball Grid Array
Apackagein whichthe external connectionsto the package are madevia a rectangulararray ofball type connections,all
on a commonplane.

2.7.2 - CC, Leadless or Leaded Chip Carrier
A family of device packages that can be square (SCC) or rectangular (RCC) depending on the application.
2.7.3 - DIP, Dual~In-line Package
Adevice package configuration that has twoparallel rowsofpins that are spaced nominally 0.3", 0.4”, or 0.6" apart with the
pins on 0.1” centers.

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

2.7.5 - PLDCC,Plastic Leaded Chip Carrier
Achip-carrier package that has a moldedplastic body and J formed leads (seeCC,2.7.1). The often used term “PLCC’is
ambiguousand is deprecated in favorof this term.

2.7.6 — PP, Pin Pitch
The nomina! center to center distance between adjacentpins or terminals along the side of an IC package.

2.7.7 ~ QFP, Quad Flat Pack
A fiat pack packagethat has leads onall four sides (see SFP).

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

2.7.9 ~- SCC, Square Chip Carrier
See LCC,par. 2.7.3.

2.7.10 — SFP, Square Flat Pack
Asquare package bodyofuniform thicknesswith flexible,flat leads exiting, on 0.050 “centers, peripherally from the center
planeof the four package sides.

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

2.7.12 — SIP, Single-in-line Package
A rectangular package with the leads along oneside, normally one of the longsides.

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

2.7.14 - SOG, (SOP), Small Outline, Gull Wing Lead
A surface mount packagethat conformsto the “small outline” concept and which hasthe leads formedinto a “gull wing”
configuration.

2.7.15 ~ SOJ, Small Outline J Lead
A surface mount packagethat conformsto the “small outline" concept and whichhasthe leads formedinto a “J” configura-
tion.

2.7.16 - TSOP, Types | and li, TSOP1, TSOP2
Theseare small outline packageswith gull wing lead formation and whosethicknessis substantially less than
the standard SOG package. TSOP1 has the leads on the end or short edges of the package while TSOP2 has
the leads on thesidesor long edges of the package. The lead pitch is often finer than that commonly used in
the standard SOG package.

2.7.17 - ZIP, Zig-Zag in-line Package
Apackage whose body resemblesthatof a DIP, exceptthatthe externalleads are all along one edge ofthe package. The
leads emerge on 0.050" centers and are formed alternately into two rowsof pins that are separated by 0.100"with the
individual leads on 0.100" centers along the rows. The package is mounted standing on one edge.

2.7.18 — ZIP/SIMM, ZIP/SIMM Module
A multichip memory module in which the body has a SIP form but the leads have been formedinto a ZIP foot-print
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2.8 Memory Card Pin Names

The following pin names were developed for use with the 68 pin Multiple Technology Memory Card described on pages 4-24 & 4-25.
Someofthese terms, however, may be used on other standardsto follow. The pin names used on the card but not givenin this sectionare standard terms defined in Sec. 2.1.

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

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

2.8.2  CD(n), Card Detect
The CD1\ and CDZ\ signals provide for proper memory card insertion detection, and have been positioned at opposite endsof the
connectorto facilitate the detection process. The signals are connected to ground internally on the memory card; thus theywill be forced
low whenevera card is placed in a host socket. The host socketinterface circuitry shall provide 10K pull-up resistors to Vec on each
of these signalpins.

2.8.3. RFU, Reserved Pins
Several pins have been identified as Reserved for Future Use. Neither memory cards, nor Host systems shall make anyelectrical
connectionsto thesepins.

2.8.4 RG, Attribute Memory Select
The memory card defines twoplanes selected by the Register (RG\) pin. Whenthis signal is active low, the registerorAttribute Memory
is selected. Normal access to main memory is obtained whenthe RG\signalis high (inactive). Attribute Memory is a separately accessed
section of memory on the card and is generally used to record card capacity and other configuration andatiribute information. Main
Memory is used to store user data.

The timing of Attribute Memory maybe different than that of Main Memory’s; refer to manufacturers specifications for details. When
Attribute Memory is accessed, only data signals DQ0-DQ/7are valid and signals DQ8-DQ15 shall be ignored. Signals E1\ and E2\ and
AOare still valid, but itis only possible to select even addresses, (a combination of E1VE2\/AO that requests an odd byte will result ininvalid data on the bus.

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

2.8.5 WP, Write Protect
The WPoutput signal is used to reflect the status of the Write Protect switch on the memory card. If the memory card Write Protect
switch is present, this signal will be asserted by the card when the switch is enabled, and deass erted when the switch is disabled. If
the memory card has no Write Protect switch, the card will connectthis line to ground or Vcc, depending on the condition of the card
memory. If the card can always be written, the pin will be connected to Vss. If the card is permanently Write Protected, the pin will beconnected to Vcc.
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| 2.9 SRAM & SSRAM SPECIAL PIN NAMES

| Thefollowing standards are applicable to SRAM AND SSRAMdevices. Some of the terms are also covered in

| Sec 2.1 on general pin namesbut are repeated here for completeness.

! 2.9.1 ~ FT, Flow-Through
| Acontrol input which whendriven true places the RAMregisterinto the flo-through mode; whenfalse, the RAM regis-
| ter is in Register Mode.
| 2.9.2 - LBO, Linear Burst Order
| Acontrolinput which whendriven true causes the Burst counter to generate addresses in sequential order; whenfalse
i the Burst addresses are generated in a specified interleaved order.
| 2.9.3 ~ iM, Mode Control

_{| Acontrolinput that implements special functions. It may be a DCoractive inputsignal, butis always intendedto betied
| to a logic high level or not connected by the user unless otherwisespecified.
| 2.9.4—SAn,SA, Sync Address
|| Oneof the clocked addressinputs. In devices where the address orderis significant, the SAn form is used with the
: values SAO thru SAn, where ”n”is the binary numeric orderof the address or databit.
| 2.9.5 —-SBx, Sync Byie ”x”Write Enable
| Aclocked control input that enables writes to byte °x” in conjunction with the SW input. SBx has no effect on read
| cycles.

| 2.9.6-SE , Sync Enable
7 Aclocked control input that logically selects the RAM and removesit from power—down mode.
| 2.9.7 - SG, Sync Output Enable
4 A clocked control input that enables output drivers

| 2.9.8 -SGW, Sync Global Write
| A clocked control input that writes all bytes regardless of status of Sync Byte Select (SSx) or Sync Byte Write Enable
| (SBx)inputs.
| 2.9.9—-SSx, SS, Sync Byte ’x”Select
7 A clocked control inputthat logically selects byte ”x” for reads and writes. Where no ”x” designatoris given, the signal
| selects all bits of the device.

H 2.9.10 — SW, Sync Write
|| A clocked control input that writes all bytes, or on devices with Sync Byte Select (SSx), or Sync Byte Write Enable
| (SBx) inputs, writes all selected or enabled bytes.
! 2.9.11 ~ SWx, Sync Byte (Group) ”x” Write
| A clocked control input that writes byte (group) ”x”. “x” takes the valuesof a, b, c, d, etc. In devices where the write
| control is applied to bit groupings that is other than a “byte”, the definition still applies.

H 2.9.12 —TCK, Test Port Clock

 

Serial Scan Test Clock Input

| 2.9.13 -TDI, Test Data In
| Serial Scan Data input
| 2.9.14 -TDO, Test Data Out
| Serial Scan Test Data Output

| 2.9.15 - TMS, Test Mode Select
1 Acontrol input that enables Scan Test Clock, and is used to select test modes.
| 2.9.16 — TRST, Test Port Reset
| Senal Scan Test Port Reset

|| 2.9.17 — x, Byte or Word Identifier
) Inthe pinnamesin this section and their definitions,this is an alphabetic identifier for the word or byte being accessed.
| 2.9.18-ZQ, Output Impedance Control
| An analog signal input that sets outout buffer impedance and operating mode..

2.9.19-— ZZ Sleep Mode Enable
1 A control input that logically deselects RAM andplacesit in Sleep Mode. Devices that implement Sleep Mode may

require several cycles to implement the "Go—to—Sleep” or "Wake—up”
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3 MEMORY DEVICE STANDARDS

The following standards establish pin assignments, power supply potentials, and packageconfigurations and dimensionsfor a series of memory devices. Only nominal voltages and
dimensions are covered by the standards. Specitic values and tolerances plus other
specification valuesare left to the manufacturers and users of the parts. In some cases,
specialtiming diagrams are included, where they are essential to the implementation and
useof the standards. In the following paragraphs, only those elements unique to the
device(s) covered arelisted in table form. A figure reference is also given. All devices,
except where Specificall stated, are intendedto be used in an electrical environmentwithlogic parts which use I/O signal levels. Itis required that the memory devices operate

h signallevels and powersupply voltagesthat are compatible with this family. TTL uses
a single primary supply voltagethat is nominally 5.0 V. Devices that are approvedfor use
in an ECL electrical environment are presented in separate subsections within the
appropriate technology section.

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

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

developed by the JC-42.3 Committee
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NOTE-IN THE ABOVE TABLE, SIX PACKAGES ARE REFERENCED. THEY ARE
(1) 24D = 24 PIN DIP, 0.6" WIDE, (2) 28D = 28 PIN DIP, 0.6" WIDE, (3) 32D = 32 PIN DIP. 0.6" WIDE,(4) 32C =32 TERMINAL
RCC (5) 28S == 28 PIN SOJ, (6) 228 = 32 PIN SOJ

Table 1, BYTE-Wide Device Standards developed by JC-42.3 Committee
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NOTE-IN THE ABOVE TABLE, THE PACKAGES REFERENCED ARE:
(1) 20 PIN DIP,0.3" , (2) 20 TERMINAL SCC, (3) 24 PIN DIP, 0.6", (4) 28 TERMINAL RCC & SCC,(5) 32 TERMINAL RCC.

Table 2, PROM Standards developed by JC-42.1 Committee
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NOTE-IN THE ABOVE TABLE THE PACKAGES REFERENCED ARE:
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Table 3, SRAM and DRAM Standards developed by JC-42.3 Committee
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NOTE-—IN THE ABOVE TABLE THE PACKAGES REFERENCED ARE:
(1) 16, 18, 20, 24 PIN DIP, 0.3°, (2) 24, 28 PIN DIP, 0.4°,(3) 24 PIN S FP (4) 20 TERMINAL SCC,(5) 28 TERMINAL RCC

Table 4, SRAM Standards developed by JC-42.1 Committee
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Table 5, SRAM Standards for TTL & ECL with multiple centered power pins
developed by JC-42.3 Committee
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3.1 General Standards

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

3.1.1 Byte Wide
The devices in the following sections have an8 bit (byte) wide data interface. All devices are Type B, un-
less otherwise stated.

3.1.1.1 32K TO 256K BY 8 AJA MULTIPLEXED FAMILY IN DIP
CAPACITY—32K, 64K, 128K, 256K WORDSOF 8 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE—24 PIN DIP, 0.4" WIDE
PIN ASSIGNMENT—Fig. 3.1-1

This standard defines the generalized pin assignments for a fa of address multiplexed byte wide memory devices. Specificpinout variations for differanttechnologies willbedefined at a tatetims. ve
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256K X 8 A/A MX

128K X 8 A/A MX

64K X 8 A/A MX  32K X 8 A/A MX

32K TO 256K BY 8 A/A MULTIPLEXED FAMILY IN DIP
FIGURE 3.1-1
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3.1 General Standards

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

3.1.1 Byte Wide
The devices in the following sections have an8bit (byte) wide data interface. All devices are Type B, un-
less otherwise stated.

3.1.1.1 32K TO 256K BY 8 AIA MULTIPLEXED FAMILY IN DIP
CAPACITY-32K, 64K, 128K, 256K WORDSOF 8 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE-24 PIN DIP, 0.4” WIDE
PIN ASSIGNMENT—Fig. 3.1-1

This standard defines the generalized pin assignments for a family ofaddress multiplexed byta wide mamory devieas. Specificpinout variations for differcnttechnologies willBedefined ata iateytime. a ve
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32K TO 256K BY 8 A/A MULTIPLEXED FAMILY IN DIP
FIGURE 3.1-1
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3.2 Read Only Memory (ROW)

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

Thefollowing standards are applicable to all ROM configurationas as specifically de-
fined in the standards.

3.2.0.1 MASK ROM FAST ADDRESS MODEDEFINITION

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

1. This standard covers 4M, 8M, 16M, and 32M density Fast Address Mode Mask ROMs.

2. The fast addressfield (FAx) is the group of addressbits, that when changed,result in
faster access time than is experienced when the other address bits are changed. Itis
required to be the field of contiguous addressbits starting at the LSB (AO) with a number
of bits required to implementthe fast address modedesignasfollows:
4M & 8M - Minimum,2 Fast Addresses. (AO & A1)
16M & 32M — Minimum 3 Fast Addresses. (AO, A1, & A2)

3. Fast Address Modeis required to provide the faster random accesstime only when no
addressesbits outside the FAx field are changed.

4. The pinout options are the sameasthe current JEDEC Mask ROMstandards except
that the fast addresses (FAx) replace the corresponding addresses (Ax).
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3.2.1.1

3.2.1.2

3.2.1.3

3.2.1.4

3.2.1.5

3.2.1.6

3.2.1.7

3.2.1.8

JEDECStandard No. 21-C

Page3.2.1-3

2K TO 8K BY 8 ROM FAMILYIN DIP, TYPE A
CAPACITY—2K, 4K, 8K WORDS OF8 BITS, TYPE A
PACKAGE--24 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT—Fig. 3.2.1-1

4K BY 8 ROM IN DIP, Type B
CAPACITY--4K WORDSOF8 BITS

PACKAGE--24 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT-—Fig. 3.2.1-1

8K TO 128K BY 8 ROM FAMILYIN DIP,
CAPACITY-8K, 16K, 32K, 128K WORDSOF8 BITS,
PACKAGE-28 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT-—Fig. 3.2.1-2

2K TO 32K BY 8 ROM FAMILY IN RCC

CAPACITY-—2K, 4K, 8K, 16K, 32K WORDSOF8 BITS,
PACKAGE-—32 PAD (PIN) RCC, 0.450" X 0.550"
PIN ASSIGNMENT-—Fig. 3.2.1-3

32K TO 512K BY 8 ROM FAMILYIN SOJ,
CAPACITY—32K, 64K, 128K, 256K, 512K WORDSOF8 BITS,
PACKAGE-28 OR 32 PIN SOJ, 0.4" WIDE OR NOT DEFINED
PIN ASSIGNMENT--Fig. 3.2.1-4

128K TO 1M BY 8 ROMIN DIP,
CAPACITY—128K, 256K, 512K, 1M WORDS OF8 BITS,
PACKAGE--32 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT-Fig. 3.2.1-5

64K TO 512K BY 9 ROM IN DIP,

CAPACITY—64K, 128K, 256K, 512K WORDS OF 9 BITS,
PACKAGE--32 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT—Fig. 3.2.1-6

2 TO 64 X 16K BY 8 PAGE SELECT ROMIN DIP,

CAPACITY—32K, 64K, 128K, 256K, 512K, 1M WORDSOF8 BITS,
~2, 4, 8, 16, 32, 64 PAGES OF 16K WORDSOF8 BITS,

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

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

3.2.1.9 512K and iM BY 8 ROM IN QFP,
CAPACITY—512K, 1M WORDSOF8 BITS,
LOGIC FEATURES~These devices can be used witheither an 8 or a 16 bit data interface by

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

Release 2 IPR2018-00047
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4K X 8 ROM TYPE B

 
 

8K X 8 ROM TYPE A

 

 
4K X 8 ROM TYPE A

2K X 8 ROM TYPE A

 
24 PIN DIP

0.6”  

 
TOP VIEW

FIGURE3.2.1-1

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

32K X 8 ROM

16K X 8 ROM 

 
 

8K X 8 ROM

28 PIN DIP

 
FIGURE3.2.1-2

8K TO 128K BY 8 ROM IN DIP
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Page 3.2.1-7

32K X 8 ROM TALALAIALAlalAl
16K X 8 ROM PELUTTTTTYTAfais|
ak X 8 ROM PfdartTTTTd
ak X 8 ROM PLTALLILITTALA
2K X 8 ROM|a7|ne|Ne|#[vec]Nc|Ne|

[5 ‘3

 
CLLeea OE EB caeedeee

iTTPbEEE hie -|

eea eo||{| i

Release 1

eetLTi

 NOTE
# = NU ON PLASTIC CC

Nc ON CERAMIC CC

@=S,E£, ORNC.

*=§,S, ORNC

FIGURE3.2.1-3

2K TO 32K BY 8 ROW IN CC
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Page 3.2.1-8

Nel;}Ncl,] NCI, | fi OO sal vects2 veclsal vec
A lol A fol A fol | | atl # il # bal a
AlslAl3) Als} A ii ry veclsol ne bo nol A
Alal A lal Alal A | | “A bal a bs bol A
Alst Als} Als] a | | bal A les bal A
Alel Alef A lel A | | bil A ler 1a
Al7i Az] A lai a | | sl A ke A
Alal A lel A lel A | | sl a bs A
Algol A lof A lof A | | & bal & bs a
A Hol A tof A fiol A | I bal a las A
a|a 4|i Ald a. | | bal @ D2 @
‘a| alal a ial a lio A | r lo bs “e
@lial ohal aha aq | I bo "a 20 -
@ sal Q Lal @|ial a 12} @ fia | i al ‘9 ‘a
a [1s] @ [15] @ [15] @ | | lal a he ‘a

rrepprnpenrprnn TOP VIEW -Tea= =<
vss|i6] vssit6|vssi16] vss/14|vssjt4|_|| | 7| Qh? 7; Q

2K X 8 IN 28 PIN, 0.400"

64K X 8 IN 28 PIN, 0.400”

128K X 8 IN 32 PIN, 0.400”

# = S2 OR NC
256K X 8 IN 32 PIN, TBD @= SonE
512K X 8 IN 32 PIN, TBD

 

FIGURE 3.2.1-4

32K TO 512K BY 8 ROM IN SOJ

1's-00047PERSE
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512K X 8 ROM 
 

  
 

 

256K X 8 ROM

 
128K X 8 ROM

 
32 PIN DIP 
 
 0.6”

  
TOP VIEW 

FIGURE 3.2.1-5

128K TO 1M BY 8 ROM IN DIP
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512K X 9 ROM

 
 

256K X 9 ROM

 
 

128K X 9 ROM

 
64K X 9 ROM

 
 

2

i 3

| 4

(> 39pINDP 2 |
6 27||

7 0.6” 26 |
8

9

 
ws So

 
 

TOP VIEW

 
*=S, 5, orNC

FIGURE 3.2.1-6

64K TO 512K BY 9 ROM IN DIP
Releage 1
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64 X 16K X 8 ROM

32 X 16K X 8 ROM 
 
 

16 X 16K X 8 ROM

8 X 16K X 8 ROM 
 

  
 

 

4X 16K X8 ROM

2X 16K X 8 ROM

 
 

28 PIN DIP

 

TOP VIEW 
 

  
 
 
 

 
[mone|as|mm|

>a _
j;

vu> a F;

 
 

tA]
[Pages|t|H_1 tft|yA]ttr r pit

PAGE7OfttAwtt|A]
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FIGURE 3.2.1-7

2 TO 64 X 16K BY 8 PAGE SELECT ROM IN DIP
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sraxxioormmxenom| A|ETATATALTATATETATATA
zsxworsenxenon|[55fren[fe

44 PIN

QUAD FLATPACK

14 mm X 14 mm

PIN PITCH = 1.0 mm

TOP VIEW
 

2eaeose
#= Pin 26 is Q15 when UB Is true and afull 16 bit word is present on QO through Q15. When BHisfalse,either
the upperor lowerbyte is present on pins QO to Q7 as determined by the A(-1) address presented on pin 26

FIGURE 3.2.1-8

256K X 16/512K X 8 AND 512K X 16/1M X 8 ROM IN QFP
Release 2
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3.2.2 ROM, Word Wide

Release 1

JEDEC Standard No. 21-C

Page 3.2.2-1
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JEDEC Standard No. 21-C

Page 3.2.2-3

3.2.2.1 ~ 32K TO 256K BY 16 ROM IN DIP

CAPACITY—32K TO 256K WORDSOF16 BITS,
PACKAGE—40PIN DIP, 0.6“ WIDE
PIN ASSIGNMENTS—Fig. 3.2.2—1

3.2.2.2 — 32K TO 256K BY 16 ROM IN SCC

CAPACITY—32K TO 256K WORDSOF16 BITS,
PACKAGE—44 PAD (PIN) RCC, 0.650“ X 0.650”
PIN ASSIGNMENTS—Fig.3.2.2-2

3.2.2.3 — 16K TO 256K BY 16 ADDRESS/DATA MX ROMIN DIP

CAPACITY—16K TO 256K WORDSOF16 BITS,
LOGIC FEATURES—Address and Data MULTIPLEXED onto commonpins.
PACKAGE—28PIN DIP, 0.6“ WIDE
PIN ASSIGNMENTS—Figs. 3.2.2-3

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

CAPACITY—16K TO 256K WORDSOF16 BITS,

LOGIC FEATURES—Address and Data MULTIPLEXED onto common pins.
PACKAGE—32 PIN (PAD) RCC,0.450* X 0.550”
PIN ASSIGNMENTS—Figs. 3.2.2—-4

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

CAPACITY—256K & 512K WORDSOF16 BITS,
LOGIC FEATURES—Thesedevices can be used with either an 8 or a 16 bit

data interface by the appropriate logic control (also see Par. 3.2.2.5).
PACKAGE—44 PIN QFP, 14 mm square with a 1 mm pin pitch
PIN ASSIGNMENT—Fig.3.2.2-5

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

CAPACITY—512K,1M, 2M,4M, 8M, 16M, 32M, 64M, & 128M WORDSOF16 BITS
PACKAGE—42,44, 48 or 52 PIN DIP or SOP, 0.600% WIDE

PIN ASSIGNMENTS—512K TO 2M,Fig. 3.2.2-8
PIN ASSIGNMENTS—4M TO 128M,Fig. 3.2.2-6

3.2.2.7 —-512K and iM BY 16 ROM IN SCC

CAPACITY—512K & 1M WORDS OF16 BITS

PACKAGE—44TERMINALSCC,0.650* X 0.650”

PIN ASSIGNMENTS—Fig.3.2.2-7

Release 6
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256K X 16 ROM

128K X 16 ROM 

 
 

64K X 16 ROM

 
32K X 16 ROM

 
 
 

40 PIN DIP

  
0.6”

TOP VIEW 

FIGURE3.2.2-1

32K TO 256K BY 16 ROM IN DIP
Release 1 IPR2018-00047
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soxxienom [ATRLATALATAAla]UATE
waoxxenom UTTTTTTTTTTTTT4faeTTT
64K X 16 ROM | #

22kX16 ROM Leeleepesnebed«[+]

  
 

44 TERMINAL

CHIP CARRIER .

0.650” X 0.650”

 
  

 
 

TOP VIEW

  
CG 8,

Nieelelebeleleala[=

FIGURE 3.2.2-2

32K TO 256K BY 16 ROM IN CC
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256K X 16 OR 512K X 8 ROM

128K X 16 OR 256K X 8 ROM 
 
 

64K X 16 OR 128K X 8 ROM

 
 

32K X 16 OR 64K X 8 ROM

16K X 16 OR 32K X 8 ROM

  
 

 
28 PIN DIP

 TOP VIEW 
 

*NcorvsS **Nc, Si, or ST

 

FIGURE3.2.2-3

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

128K X 16 or 256K X 8 ROM

64K X 16 or 128K X 8 ROM

32K X 16 or 64K X 8 ROM

16K X 16 or 32K X 8 ROM

  
 
  

 
 

   EaYao|AD _DO-D7__ |ps-pis_|ps-D15

L a UPPER BYTE
pu|.trowerevre||

H UPPER BYTE |

OPERATION}
WORD 

  
 

ALAface]ATATATAY

[S|oF]«[nefvee|ne[as:
‘3 sAS 518]87
 

=eF rz EF -=pe SEE
=e Sa
a a CHIP CARRIER aon
a o.as0” x 0.850” ~ao
As pe aet
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FIGURE 3.2.2-4

16K TO 256K BY 16 AQ MX ROM IN CC 09047
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ssecroorvuxonou][ETATETATETATAALATA

44 PIN

QUAD FLATPACK

14 mm X 714 mm

PIN PITCH = 1.0 mm 

TOP VIEW
 

5Sisselsbass
#= Pin 26 isQ15 when UBistrue andafull 16 bit word Is present on QO through Q15. When BHisfalse,either
the upperor lowerbyte is present on pins QO to Q7 as determined by the A(—1) address presented on pin 26

co FIGURE 3.2.2—5

al 256K X 16/512K X 8 AND 512K X 16/1M X 8 ROM IN QFP
Release 2
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o
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iB1818

128M X 16 ROM

64M X16ROM

32M X 16 ROM
16M X 16 ROM

8M X 16 ROM
4M X 16 ROM

(CY

 

 "75° [77° 7 [Tse Pin DIP or SOPaio

FIGURE 3.2.2-6

4Ni TO 128M BY 16 ROW IN DIP AND SOP
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mxsonom PTRLATAYElasolULTT|
NC.

secs oaeelel

44 TERMINAL

CHIP CARRIER

0.650” X 0.650”

TOP VIEW

 
\\:EEEEEEPEEE

The device is x8/x16 programmableviabY (pin 34)
xeConfiguration when BYconfiguration when BY=vtHAB is heleast significant address bit for X8 operation

FIGURE 3.2.2-7

512K & 1M BY 16 ROM FAMILY IN CC
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2M X 16 ROM in SO-G

1M X 16 ROM in SO-GorDIP

512K 16 ROM in SO-G or DIP

4M X 16 ROM in DIP

512K 16 ROM in DIP
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BT: BYTE MODE ENABLE

FIGURE 3.2.2-8

512K TO 2M BY 16 ROM IN DiP AND SO-G
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3.3 Programmable Read Only Memory (PROM)

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

Release 1
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3.3.1 PROM, Nibble Wide

Release | IPR2018-00047
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3.3.1.1 .25K & 5K BY 4 TTL PROM IN DIP

CAPACITY--.25K, .5K WORDS OF 4 BITS
FAMILY--TTL

PACKAGE--16 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT--Fig. 3.3.1-1

3.3.1.2 .25K BY 4 ECL PROM IN DIP

CAPACITY--.25K WORDS OF 4 BITS
FAMILY~10K ECL

PACKAGE--16 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT--Fig. 3.3.1-2

3.3.1.3 1K & 2K BY 4 TTL PROM IN DIP

CAPACITY--1K, 2K WORDSOF4 BITS
FAMILY-TTL

PACKAGE--18 PIN DIP, 0..3 WIDE
PIN ASSIGNMENT--Fig. 3.3.1-1

3.3.14 1K & 2K BY 4 TIL PROM IN SOP

CAPACITY--1K, 2K WORDS OF4 BITS
FAMILY-TTL

PACKAGE--20 PIN SOG,0.3" WIDE
PIN ASSIGNMENT--Fig. 3.3.1-3

oo 3.3.1.5 4K TO 8K BY 4 TTL PROMIN DIP

Cc CAPACITY--4K, & 8K WORDS OF4 BITS
FAMILY--TTL

PACKAGE--20 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT--Fig. 3.3.1-4

NOTE—The 2K devices previouslyin this group have been deleted from the standard.

3.3.1.6 .25K TO2K BY 4 TTL PROM FAMILY IN RCC

CAPACITY--256, 512, 1K, 2K WORDS OF 4 BITS
FAMILY--TTL

PACKAGE--20 PAD (PIN) SCC,0.35" BY 0.35"
PIN ASSIGNMENT--Fig. 3.3.1-5

3.3.1.7 4K BY 4 TTL PROM, 4K BY 4 TTL RPROW IN SCC
CAPACITY--4K WORDSOF4 BITS, NON-REGISTERED
-4K WORDS OF 4 BITS, REGISTERED
FAMILY-TTL

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

3.3.18 1K TO8K TTL BY 4 PROM FAMILY IN RCC

CAPACITY--1K, 2K, 4K, 8K WORDS OF4 BITS
FAMILY-TTL

PACKAGE--28 PAD(PIN) RCC,0.350" BY 0.550"
PIN ASSIGNMENT--Fig. 3.3.1-6

3.3.1.9 1K TO8K TTL BY 4 PROM FAMILY IN SCC

CAPACITY--1K, 2K, 8K WORDS OF4 BITS
FAMILY-TTL

PACKAGE--28 PAD (PIN) SCC, 0.450" BY 0.450"
PIN ASSIGNMENT--Fig. 3.3.1-7

 

Release 2
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Page 3.3.1-4

3.3.1.10 1K TO 4K BY 4 DPROM FAMILIES IN DIP & SCC

CAPACITY--1K, 2K, 4K WORDSOF4 BITS
FAMILY-—TTL

LOGIC FEATURES--Theseparts havebuilt in diagnostic features as defined individually by
the manufacturer.

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

PACKAGE--24 PIN DIP, 0.300" WIDE
PIN ASSIGNMENT--Fig. 3.3.1-8
PACKAGE--28 PAD(PIN) SCC, 0.450” BY 0.450"
PIN ASSIGNMENT--Fig. 3.3.1-9

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

CAPACITY--1K, 2K, 4K, 8K, 16K WORDS OF4 BITS
FAMILY--10K ECL

PACKAGE--1K, 2K, 4K IN 20 PIN DIP, 0.3" WIDE
--8K, 16K IN 24 PIN DIP, WIDTH UNDEFINED
PIN ASSIGNMENT--Fig. 3.3.1-10
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2K X 4 TTL PROM

1K X 4 TTL PROM

 SK X 4 TTL PROM

25K X 4 TTL PROM

FIGURE 3.3.1-1

-25K TO 2K BY 4 TTL PROM IN DIP
Release 1
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32 X 8 TTL PROM

-25K X 4 ECL PROM

_TOP VIEW

FIGURE 3.3.1-2

256 BY 4ECL PROM IN DIP
Release 1
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2K X 4 PROM

iK X 4 PROM

 
FIGURE 3.3.1-3

1K & 2K BY 4 TTL PROM IN SOG

Release 1 IPR2018-00047
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5K X 8 PROM 
25K X 8 PROM

8K X 4 PROM

4K X 4 PROM

 L] 19sorvew11[J

FIGURE 3.3.1-4

4K & 8K BY 4 TTL PROM IN DIP
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4K X 4 REG PROM ALATAATA
4K X 4 PROM | 9
2K X 4 PROM ’ i

1K X 4 PROM

512 X 4 PROM

256 X 4 PROM

aeEoe
fasfe}as 20 PAD CC

Ty Ae .350” X .850”

<A Spoat TOP VIEW 
FIGURE3.3.1-5

.25K TO 4K BY 4 TTL PROM FAMILY INCC
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PEEtt
8K X 4 PROM aaALA]A|2s||
4K X 4 PROM faaP|||fs||
‘2K X 4 PROM feTT][||[xe1K X 4 PROM intebele\\N

al»[obee 

 
|fatlas[as[as[paPAD CS alata[s[s||

|as[as|20| 20|Fg] 0-350” X 0.550" ===

Lg|| NE TOP VIEW Sete
<7

bate]
LLLfeefee

FIGURE 3.3.7-6

1K TO 8K BY 4 TTL PRON IN RCC
Release 1
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ccxemon EEEELTETT
xcxeren (CELE
vexarnon [osfoeffe[or

CHIP CARRIER

0.450” X 0.450”

TOP VIEW 
FIGURE 3.3.1-7

1K TO 8K BY 4 TTL PROM IN SCC
Release 1
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4K X 4 DPROM

2K X 4 DPROM

1K X 4 DPROM

11

FIGURE 3.3.1-8

1K TO 4K BY 4 TTL DPROW IN DIP
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| <|— TOP VIEW
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FIGURE 3.3.1-9

1K TO 4K BY 4 DPROM IN CC
Release 1
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16K X 4 ECL PROM, TBD

8K X 4 ECL PROM, TBD 
 
 

4K X 4 ECL PROM,0.3”

 
 

2K X 4 ECL PROM,0.3”

1K X 4 ECL PROM, 0.3” 
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22 PIN

NOTE: THESE STANDARDS ARE APPROVED FOR 10K ECL ONLY

 

FIGURE 3.3.1-10

1K TO 16K BY 4 ECL PROMIN DIP
Release 1
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3.3.2 PROM, Bytewide
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Page 3.3.2-3

3.3.2.1 32 BY 8 TTL PROM IN DIP & SCC

CAPACITY--32 WORDS OF8 BITS
FAMILY—TTL

There are two versionsofthis part: one in DIP and the other in SCC

PACKAGE--16 PIN DIP, 0.300° WIDE
PIN ASSIGNMENT--Fig. 3.3.2-1
PACKAGE--20 PAD(PIN) SCC, 0.350" BY 0.350"
PIN ASSIGNMENT--Fig. 3.3.2-2

3.3.22 32 BY 8 ECL PROIN DIP & SCC

CAPACITY--32 WORDSOF8 BITS
FAMILY-ECL

There are two versionsof this part: one in DIP and the other in SCC

PACKAGE--18 PiN DIP, 0.300° WIDE
PIN ASSIGNMENT--Fig. 3.3.2-1
PACKAGE--20 PAD (PIN) SCC,0.350" BY 0.350"
PIN ASSIGNMENT--Fig. 3.3.2-2

3.3.2.3 .25K & 5K BY 8 TTL PROM IN DIP & SCC

CAPACITY--.25K, .5K WORDS OF8 BITS
FAMILY—TTL

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

PAGKAGE--16 PIN DIP, 0.300" WIDE
PIN ASSIGNMENT--Fig. 3.3.2-3
PACKAGE--20 PAD (PIN) SCC, 0.250" BY 0.350°
PIN ASSIGNMENT--Fig. 3.3.2-2

3.3.2.4 .25K TO 8K BY 8 TTL PROM FARIILYIN DIP

CAPACITY--.25K, .5K, 1K, 2K, 4K, 8WORDS OF8 BITS
FAMILY—-TTL

PACKAGE--24 PIN DIP,0.3” or 0.6" WIDE
PIN ASSIGNMENT--Fig. 3.3.2-4

3.3.2.5 .5K TO 4K BY 8 TTL LPROM FAWILY IN DIP

CAPACITY--.5K, 1K, 2K, 4K WORDSOF8 BITS
FAMILY-TTL

PACKAGE--24 PIN DIP,0.6" WIDE
PIN ASSIGNMENT--Fig. 3.3.2-5

3.3.2.6 .5K TO 4K BY 8 TTL RPROM FARILY IN DIP

CAPACITY--.5K, 1K, 2K, 4K WORDSOF 8 BITS
FAMILY—TTL

PACKAGE--24 PIN DIP, 0.3 OR 0.6” WIDE
--Both package widths are approved for the 2K and 4K devices by this standard.
PIN ASSIGNMENT--Fig. 3.3.2-6

3.3.2.7 .5K TO 8K BY 8 TTL PROM FAMILIES IN RCC & SCC

CAPACITY--.5K, 1K, 2K, 4K, 8K WORDSOF8 BITS
FAMILY—TTL

There are two versions of these parts: one in SC™ and the other in RCC

PACKAGE--28 PAD (PIN) SCC, 0.450" BY 0.450°
PIN ASSIGNMENT--Fig. 3.3.2-7
PACKAGE--32 PAD (PIN) RCC, 0.450” BY 0.550°
PIN ASSIGNMENT--Fig. 3.3.2-8

Release 1 IPR2018-00047
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JEDEC Standard No. 27-C

Page 3.3.2-4

3.3.2.8 .5K TO 2K BY 8 TTL RPROM FAMILY IN SCC

CAPACITY--.5K, 1K, 2K WORDSOF8 BITS
LOGIC FEATURES--The data outis stored in an output register
PACKAGE--28 PAD (PIN) SCC,0.450" X 0.450”
PIN ASSIGNMENT-Fig. 3.3.2-9

3.3.2.9 16K TO 64K BY 8 TTL PROM FAMILYIN DIP
CAPACITY--16K, 32K, 64K WORDSOF 8 BITS
FAMILY-TTL

PACKAGE--28 PIN DIP, 0.6" WIDE
PIN ASSIGNMENTS--Fig. 3.3.2-10

3.3.2.10 512 BY 8 ECL RPROWMIN DIP & SCC

CAPACITY--512 WORDSOF8 BITS

FAMILY-10K and 100K ECL
There are two versionsofthis part: one in DIP and the other in SCC

PACKAGE--24 PIN DIP, 0.300" WIDE
PIN ASSIGNMENT--Fig. 3.3.2-11
PACKAGE--28 TERMINALSCC,0.450" BY 0.450"
PIN ASSIGNMENT--Fig. 3.3.2-11
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32 X 8 ECL PROM

32 X 8 TTL PROM

.25K X 4 ECL PROM

FIGURE3.3.2-1

32 BY 8 TTL PROMIN DIP

32 BY 8 ECL PROMIN DIP

Release 1 IPR2018-00047
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  32 X 8 PROM

jer]eye]feel 
  20 PAD CC

»390” X .350”

Sa
22|[e+[as[oe
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pt|
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FIGURE 3.3.2-2

32, 256, & 512 BY 8 TTL PROM IN CC
32 BY 8 ECL PROM IN CC
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25K X 8 PROM

8K X 4 PROM

4K X 4 PROM

 

FIGURE 3.3.2-3

20K & .5K BY 8 TTL PROM IN DIP

Release 2
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 8K X 8 TTL PROM 
 
 

4K X 8 TTL PROM

2K X 8 TTL PROM 
 
 

1K X 8 TTL PROM

 
512 X 8 TTL PROM

256 X 8 TTL PROM

 
24 PIN DIP

0.3”

&

 
 

 
 

FIGURE 3.3.2-4

.25K TO 8K BY 8 TTL PROW IN DIP
Reah8-00047
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4K X 8 TTL LPROM

2K X 8 TTL LPROM

1K X 8 TTL LPROM

Si2 X 8 TTL LPROM

 

24 PIN DIP

0.6”

 
 

TOP VIEW

+ GCAN BE SUBSTITUTED FOR EON DEVICES WITHOUT POWER DOWN

FIGURE 3.3.2-5

5K TO 4K BY & TTL LPROW IN DIP
Release 1
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4K X 8 TTL RPROM

2K X 8 TTL RPROM

& 1K X 8 TTL RPROM

& 512 X 8 TTL RPROM

 24 PIN DIP

0.3” or 0.6”

FIGURE 3.3.2-6

JK TO 4K BY 8 TTL RPROM IN DIP

1BR38T 800047
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8k Xs PROM [ALATATATATATA
ak xsPROM [TTTTTT
akxeProm {TTTTTTTL
wkxePROM [TTTTTLTTTT[+s]

‘5K X 8 PROM [as[as[a7|Ncbcclas[Ne
al El Es
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Scr nasy”xtinge | etpoh.450” X 0.450 —e
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FIGURE3.3.2-7

.5K TO 8K BY 8 TTL PROM IN SCC
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eeee
a
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8K X 8 PROM TALATATATATATA
4K X 8 PROM PEETETTTTTETT
2K X 8 PROM PEEEETETTTTT
1K X 8 PROM PETTETTETTTTT

5SKX8PROM _ N

CTeEEE CHIP CARRIER

CREE Feft TOP VIEW
 

# = NC or GND

FIGURE 3.3.2-8

OK TO 8K BY 8 TTL PROM IN RCC
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Page 3.3.2-13

zexenmnom [TRATETRATE
vexenmmom 1LTELLELTELLPt

soresloshed]

CHIP CARRIER
eee 0.450” X 0.450” —>|_|| 

y -—|a0|TOP VIEW jast—tat||i|fo Lia}|6-—

kok pittettT
li = ASYNCHRONOUS CLEAR INPUT

I2 = ASYNCHRONOUS PRESET INPUT

@=Ilor IS, ASYNCHRONOUS or SYNCHRONOUSINITIALIZE PROGRAMMABLE INPUT

FIGURE 3.3.2-9
5K TO 2K BY & RPROM IN CC

Release 1
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64K X 8 PROM

32K X 8 PROM

16K X 8 PROM

28 PIN DIP

TOP VIEW

FIGURE 3.3.2-10

16K TO 64K BY 8 TTL PROW IN DIP
Release 1
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28 PAD

CHIP CARRIER

0.450” X 0.450”

TOP VIEW

  

  
NOTE: THESE PARTS ARE APPROVED FOR

USE WITH BOTH 10K & 100K ECL

 
 

TOP VIEW

13 FIGURE 3.3.2-11

512 BY 8 10K & 100K ECL RPROM

Release 2
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3.3.3 PROM, Word Wide

Release 1

JEDEC Standard No. 21-C

Page 3.3.3-1
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3.3.3.1 32 AND 64 BY 16 PROIN DIP AND SCC

CAPACITY--32 AND 64 WORDSOF16 BITS
FAMILY—-TTL

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

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

 

Release 1
IPR2018-00047
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64 X 16 PROM

32 X 16 PROM

 

FIGURE 3.3.3-1
32 AND 64 BY 16 TTL PROM IN DIP

Release 1
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 64 X 16 PROM 

 
 
 

32 X 16 PROM

 28 TERMINAL

CHIP CARRIER

— 0.450” X 0.450”

TOP VIEW

 

  

FIGURE 3.3.3-2

32 AND 64 BY 16 TTL PROM IN CG
Release {
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Page 3.3.4-1

3.3.4 PROM Package Conversion

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

 

Release 7

This standard defines the pin-out conventions for converting a PROMin DIP to an SO pack-
age. Conversions are given forfour different DIP packagesizes.
18 PIN DIP to 20 PIN SO,follow Fig. 3.3.3-3
16 PIN DIP to 16 PIN SO,transfer pins, one to one.
20 PIN DIP to 20 PIN SO,transfer pins, one to one.
24 PIN DIP to 24 PIN SO,transfer pins, one to one.

IPR2018-00047
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POS Page 3.3.4-3

2K X 4 PROM

1K X 4 PROM

 
FIGURE 3.3.4-1

1K AND 2K TTL PROW 18 DIP TO 20 SO CONVERSION
Release 1
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34 Erasable Programmable Read Only Memory (EPROM)

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

 

Release 1
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3.4.1 EPROM, Byte Wide

Release 1
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Page 3.4.1-3
3.4.1.1 — 4K BY 8 EPROM IN DIP, TYPE A

CAPACITY—4K WORDSOF8 BITS, TYPE A
PACKAGE-—24PIN DIP, 0.6* WIDE

PIN ASSIGNMENT—Fig. 3.4.1—1

3.4.1.2 - 4K AND 8K BY 8 EPROMIN DIP,

CAPACITY—4K, 8K WORDSOF8 BITS,
PACKAGE—24 PIN DIP, 0.6“ WIDE

PIN ASSIGNMENT—Fig. 3.4.1—1

3.4.1.3 ~ 8K TO 64K BY 8 EPROM FAMILYIN DIP,

CAPACITY-—8K, 16K, 32K, 64K WORDS OF8 BITS,
PACKAGE-—28 PIN DIP, 0.6 WIDE
PIN ASSIGNMENT—Fig. 3.4.1~-2

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

CAPACITY—2K,4K, 8K, 16K, 32K, 64K, 128K, 256K, & 512K WORDSOF8 BITS
PACKAGE—32 PAD(PIN) RCC, 0.450° BY 0.550”
PIN ASSIGNMENT—Fig. 3.4.1-3

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

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

3.4.1.6 — 128K TO 1M BY 8 EPROM FAMILYIN DIP,

CAPACITY—128K, 256K, 512K, 1M WORDSOF8 BITS,
PACKAGE—32 PIN DIP, 0.6“ WIDE
PIN ASSIGNMENT—Fig. 3.4.1-5

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

CAPACITY—64K, 128K, 256K, 512K WORDS OF9 BITS,
PACKAGE—32PIN DIP, 0.6“ WIDE

. PIN ASSIGNMENT—Fig. 3.4.1-6

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

CAPACITY—32K, 64K, 128K, 256K, 512K, 1M WORDSOF8 BITS,
—2, 4, 8, 16, 32, 64 PAGES OF 16K WORDSOF8 BITS,
LOGIC FEATURES—Selectable pages of 16K words
PACKAGE—-28 PIN DIP, 0.6* WIDE
PIN ASSIGNMENT—Fig. 3.4.1~7

This device contains multiple pages of 16K words which can be selected and the
addressfor whichis stored in an intemal register.

 

3.4.1.9 — 128K TO 512K BY 8 EPROM FAMILYIN TSOP—1,
CAPACITY—128K, 256K, 512K WORDSOF8 BITS,
PACKAGE-~—-32 PIN TSOP—1, 8 mm X 20 mm. PP=0.5 mm

PIN ASSIGNMENT—Fig. 3.4.1-8

Release 4
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' 8K X 8 EPROM, TYPEB

4K X 8 EPROM, TYPEB 

 

 
4K X 8 EPROM, TYPE A

 

 
24 PIN DIP

 

 
TOP VIEW

 

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

FIGURE 3.4.1-1

4K AND 8K BY 8 EPROMIN DIP, TYPES A & w
Release 1
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64K X 8 EPROM

32K X 8 EPROM

16K X 8 EPROM

8K X 8 EPROM

 

28 PIN DIP

 

FIGURE 3.4.1-2

8K TO 64K BY 8 EPROMIN DIP
Release 1
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FIGURE3.4.1-3

2K TO 512K BY 8 EPROM IN CC
Release j
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Page 3.4.1-8
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ba lis balis Da 15] DQ }13] Da {13 Da 3 Da fis Da
vss 16 vss 16 vss|16/vss|14] vss|14 | 15 Da 7 Da Da

2K X 8 IN 28 PIN, 0.400”

“64K XB IN 28 PIN, 0.400”

128K X 8 IN 32 PIN, 0.400”

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

512K X 8 IN 32 PIN, TBD  @= SoaE

FIGURE 3.4.1-4

32K TO 512K BY 8 EPRON IN SOJ cleanse 1
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1M X 8 EPROM

512K X 8 EPROM 
 
 

256K X 8 EPROM

128K X 8 EPROM 

   

  
a4|wade - 32 PIN DIP _
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128K TOMBY8EPROM IN DIP
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512K X 9 EPROM |

256K X 9 EPROM

128K X 9 EPROM

64K X 9 EPROM

32 PIN DIP
2

FIGURE3.4.1-6

64K TO 512K BY 9 EPROM IN DIP
Release 1
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2 TO 64 X 16K BY 8 PAGE SELECT EPROW IN DIP
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ask xSEPROM |ititiiAerTT
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PIN PITCH = 0.5mm a,

TOP VIEW
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FIGURE3.4.1-8

128K TO 512K BY 8 EPROM IN TSOP-1
Release 4
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Page 3.4.2-3
3.4.2.1 — 32K TO 256K BY 16 EPROM IN DIP

CAPACITY-~32K TO 256K WORDSOF16 BITS,
PACKAGE—40PIN DIP, 0.6* WIDE

PIN ASSIGNMENTS—Fig. 3.4.2~1

3.4.2.2 — 32K TO 256K BY 16 EPROM IN SCC

CAPACITY—32K TO 256K WORDSOFi6 BITS,
PACKAGE—44 PAD(PIN) RCC,0.650% X 0.650”
PIN ASSIGNMENTS—Fig.3.4.2-2

3.4.2.3 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROMIN DIP

CAPACITY—16K TO 256K WORDSOF16 BITS,

LOGIC FEATURES—Address and Data MULTIPLEXEDonto commonpins.
PACKAGE-—28 PIN DIP, 0.6° WIDE

PIN ASSIGNMENTS—Figs. 3.4.2-3

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

CAPACITY—-16K TO 256K WORDSOF 6 BITS,

LOGIC FEATURES—~Address and Data MULTIPLEXED onto commonpins.
PACKAGE-—32 PIN (PAD) RCC,0.450“ X 0.550”
PIN ASSIGNMENTS-——Figs. 3.4.24

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

CAPACITY—512K, 1M, 2M, 4M, 8M, 16M, 32M, 64M, 128M WORDSOF16 BITS
PACKAGE—42, 44, 48 and 52 PIN DIP or SOP, 0.6“ WIDE
PIN ASSIGNMENTS—512K TO 2M,Fig. 3.4.2-8
PIN ASSIGNMENTS—4M TO 128M,Fig. 3.4.2—5

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

CAPACITY—512K & 1M WORDSOF 16 BITS

PACKAGE—44TERMINALSCC,0.650* X 0.650”

_ PIN ASSIGNMENTS—Fig. 3.4.2-6

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

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

PACKAGE—48 PIN TSOP-1 12 mm X 20 mm, PP=0.5 mm
PIN ASSIGNMENTS—Fig. 3.4.2-7

Release 6
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256K X 16 EPROM

128K X 16 EPROM

64K X 16 EPROM .

32K X 16 EPROM

40 PIN DIP

0.6”

TOP VIEW

VPP on EPROM = VCC in READ Mode

FIGURE3.4.2-1

32K TO 256K BY 16 EPROM IN DIP
Release 7
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Release 1
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 256K X 16 OR 512K X 8 EPROM 
 
 

128K X 16 OR 256K X 8 EPROM
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FIGURE 3.4.2-3

16K TO 256K BY 16 ADDRESS/DATA MX EPROMIN DIP
Release 1
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128M X 16 EPROM or OTP

64éM X 16 EPROM or OTP

32M X 16 EPROM or OTP

16M X 16 EPROM or OTP

8h X 16 EPROM or OTP

4M X 16 EPROM or OTP
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4M TO 128M BY 16 EPROM & OTP IN DIP AND SOP
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sesswr[i]erlelol

44 TERMINAL

CHIP CARRIER

0.650” X 0.650” 
NC.Senn

The device iis x8/x16 programmable via BY (pin 34)
X8 configuration when BY = VIL

6 configuration when BY = VIH
ABis the least significant address bit for X8 operation

FIGURE 3.4.2-6

512K & 1M BY 16 EPROM FAMILY IN CC

Release 3
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64K BY 256K BY 16 EPROM IN TSOP-1
Release 4
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512K TO 2M BY 16 EPROM IN DIP AND SO-G
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3.5 Electrically Erasable Programmable Read Only Memory (EEPROM)

The following EEPROMstandards were developed by the MOS Committee and have been
implemented using MOS technology.

Release i
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Release 1
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3.5.1.1 —.5K TO 2K BY 8 EEPROM FAMILYIN DIP

CAPACITY——.5K, 1K, 2K WORDS OF8 BITS
PACKAGE—24 PIN DIP, 0.6% WIDE
PIN ASSIGNMENT—Fig. 3.5.1—-1

3.5.1.2 —-2K & 4K BY 8 EEPROM IN RCC

CAPACITY—2K, 4K WORDSOF8 BITS
PACKAGE—32 PAD (PIN) RCC, 0.450“ BY 0.550”
PIN ASSIGNMENT—Fig. 3.5.1-2
These devices are CC equivalents of 24 pin DIP devices

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

CAPACITY—1K, 2K, 4K, 8K, 16K, 32K WORDS OF8 BITS
PACKAGE—28PIN DIP, 0.6 WIDE
PIN ASSIGNMENT—Fig. 3.5.1-3

3.9.1.4 — .5K TO 32K BY 8 EEPROM FAMILY IN RCC

CAPACITY—.5K, 1K, 2K, 4K, 8K, 16K, 32K WORDS OF8 BITS
PACKAGE—32 PAD (PIN) RCC, 0.450“ BY 0.550”
PIN ASSIGNMENT—Fig. 3.5.14

3.5.1.5 — 32K TO 256K BY 8 EEPROM FAMILYIN SOJ,

CAPACITY—32K, 128K, 256K WORDSOF8 BITS,
PACKAGE-—-28 OR 32 PIN SOu, 0.4“ WIDE OR NOT DEFINED
PIN ASSIGNMENT—Fig. 3.5.1—5

3.5.1.6 — 32K TO 512K BY 8 EEPROM FAMILYIN DIP,

CAPACITY——32K, 64K, 128K, 256K, 512K WORDSOF8 BITS,
PACKAGE-—382PIN DIP, 0.6° WIDE
PIN ASSIGNMENT—Fig. 3.5.1-6

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

CAPACITY—-32K, 64K, 128K, 256K WORDSOF8 BITS,
PACKAGE—32 PIN RCC,0.450% X 0.550”
PIN ASSIGNMENT—Fig. 3.5.1—7

3.5.1.8 — 32K TO 256K BY 9 EEPROM FAMILYIN DIP,

CAPACITY——32K, 64K, 128K, 256K WORDSOF9 BITS,
PACKAGE—32 PIN DIP, 0.6“ WIDE
PIN ASSIGNMENT—Fig. 3.5.1—8

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

CAPACITY—128K, 256K, 512K, & 1M WORDSOF8 BITS,
PACKAGE—44 PIN SCC, 0.650%x 0.650”
PIN ASSIGNMENT—Fig. 3.5.1—9

Release 5

IPR2018-00047

ASUS Computer EX1006 Page 137



IPR2018-00047 
ASUS Computer EX1006 Page 138

2S

 

‘JEDEC Standard No. 21-C
Page 3.5.1-3

3.5.1.10 —- 32K TO 256K BY 8 EEPROM FAMILY IN TSOP1

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

3.5.1.11 - EXTENDED FEATURE SET FOR 256K BIT EEPROM

This standardspecifies features beyond the existing pinout standards that needto be standardized
for 32KX 8 EEPROMsto achieve operational compatibility. Asummary of the required and optional
featuresis listed below. The full standard follows the pinout drawingsat the end of Sec.3.5.1.

3.5.1.11.1 - REQUIRED STANDARD FEATURES

The following features are the minimum set necessary to achieve functional compatibility for
32K Byte EEPROMsand mustbe implementedto bein compliance with this standard:
-Operate with a primary powersupply of 5.0 V nominal
~Operate in conformancewith the standard truth table
—Have read and write timing cycles which are consistent with the
standard timing diagrams
-Contain Data & Address Latches for Write cycles
—Operate with self timed write cycles
—Operate withinput levels between 0 and 5 Volts.

3.5.1.11.2 - OPTIONAL FEATURES

Thefollowing features are optional and are notrequiredfor the part to conform tothis 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 pagesize of 16 Byte in page write mode
~DATA\ Polling
-Software Data Protect Option
~Hardware MassErase(All 1's)
~Software Mass Erase(All 1’s)

3.5.1.12 - OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM

This Standardprovides an optional command set for DUAL-SUPPLY EEPROM devices (commonly
known as FLASH EEPROM). This setincludesthe existing algorithmic commands and adds a series
of automatic codes. A component may respondtoeitheror 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 EEPROM IN RCC

CAPACITY--512K WORDSOF8 BITS, 7
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 WORDSOF 8 BITS,
THESE DEVICES ARE APPROVEDIN THREE PACKAGES:

DIP PACKAGE-~32 LEAD DIP, 15.24 mm (0.67) WIDE WITH 2.54 mm (0.19) 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

Release 5
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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 pattem from the 1M de-
vice, therefor are not backward compatible with the 1M device.

3.5.1.16 — 1M TO 8M BY 8 SINGLE-SUPPLY EEPROM FAMILY IN TSOP-1

CAPACITY-——1M, 2M, 4M, & 8M WORDSOF 8 BITS,
PACKAGE—48 LEAD TSOP1, 12 mm X 20 mm WITH 0.5 mm PP
PIN ASSIGNMENT—Fig. 3.5.1-17

3.5.1.17 — 8K BY 256B OR 264B SERIAL ACCESS EEPROM IN TSOP-—2

CAPACITY—8K WORDSOF 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

PIN ASSIGNMENT—Fig. 3.5.1-20

Release 7
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1K X 8 SRAM

4KX8NVRAM

5K X 8 NVRAM

2K X 8 EEPROM

1K X 8 EEPROM

5K X 8 EEPROM

  

  
24 PIN DIP

TOP VIEW

 
FIGURE 3.5.1-1 .

5K TO 2K BY 8 EEPROM IN DIP
Release 1
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2K & 4K BY 8 EEPROM IN RCC
Release 1
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TOP VIEW 
 

FIGURE 3.5.1-3

1K TO 32K BY 8 EEPROM FAMILYIN DIP
Release 1
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5K TO 32K BY 8 EEPROM FAMILY IN RCG
Release 1
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32K TO 256K BY 8 EEPROWM FAMILY IN SOJ
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FIGURE 3.5.1-6

32K TO 512K BY 8 EEPROM FAMILYIN DIP
Release 1
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32K TO 256K BY 8 EEPROM FAMILY IN RCC
Release 7
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FIGURE3.5.71-8

32K TO 256K BY 9 EEPROM FAMILY IN DIP
Release 1
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FIGURE3.5.1-9

128K TO 1M BY 8 EEPROM FAMILYIN SCC
Release 1
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zsocxocsrnou! ATRLATATATAATAUAYBian MiA]ALATA
veacxoesrnon! [UTETETETTTio[ETETEALTETTTTT
cacxoeernom! [TITTt[ist TTTTTTTT
32K X 8 EEPROM 1 A41.A5 1 AG 1. A7 IA12INC INC PPIVCd w INC laralata| a8|AQ JAI

TSOP1

8 mm X 18.4 mm

PIN PITCH = 1.0 mm

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

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

FIGURE 3.5.1-10

32K TO 256K BY 8 EEPROM IN TSOP1

Release 2
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32K X 8 BIT EEPROM EXTENDED FEATURE STANDARD
This standard specifies features, beyond the existng JEDEC pinout standards, that need to be standardized for 32K x 8, bytewide
EEPROMS. Twa categories of features are defined in this standard: 1) Mandatory features, 2), Optional features.

The mandatory features, which are the minimum set necessary to achieve functional compatability for 256K EEPROMs, must beimplemenisd to be in compliance with this standard. Any,all, or noneof the optional features may be implementedat the manufacturers
discretion. However,if an optional feature defined in this standard iis implemented,it must operate as specified in this standard to ba
in compliance with the standard.

Otherfeatures not described in the standard may be incorporated and the device still be in compliance as fong as they are compatible
with the required and optional features in this standard.

256K BIT BYTEWIDE EEPROM REQUIRED STANDARD FEATURES

1. VCC SUPPLY IS 5 VOLTS NOMINAL

2, STANDARD LOGIC TRUTH TABLE(FIG. A1-1)
3.STANDARDREADCYCLETIMING(FIG: A1=2)
4. STANDARD BYTE WRITE CYCLE FEATURES

-TIMING (FIG. A1-3)
-DATA AND ADDRESS LATCHES
-~SELF-TIMED WRITE CYCLES
-ALL INPUT LEVELS IN RANGE BETWEEN0 V AND 5V.

OPTIONAL FEATURES 
1. PAGE WRITE MODE(FIG. Ai-4)

-STANDARD PAGE WRITE CYCLE TIMING

-16 BYTE MINIMUM PAGESIZE(AO - A3)
DATA POLLING (FIG. A1-5)

-MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING
SOFTWARE DATA PROTECTOPTION(FIGS. A1-6 & A1-7)
HARDWARE MASS ERASE(ALL 1’S) (FIG. A1-8)
SOFTWARE MASS ERASE(ALL 1’S) (FIG. A1-9)

APON
30K BY 8 BITEEPROM TRUTH TABLE

peleeee

atefee
Eeomersor[Ss—
Pfefferfren

L pHHW WRITE INHIBIT HIGH Z
*NOTE:Gfunctions as bothan outputcontro!and a writeinhibit contro! in this EEPROM

FIGURE Ai-1
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Page 3.5.1-16 a

258K BIT EEPROM READ CYCLE TIMING

TAVAX

8 Se
TELEV 1

E

he =
DQ NTE TELEX Data Output<<PoregureOKXD DataKCBateSurputSS

| SYMBOL DESCRIPTION
tAVAX ADDRESS VALID TOADDRESS(CHANGEE (READ CCYCLE= TIME)

t

tELQV E LOW TO OUTPUTVALID (CHIP ENABLE ACCESS TIME)

tAVOV ADDRESS VALID TO OUTPUTVALID (ADDRESS ACCESS TIME) tGLOV

tELQX E LOW TO ACTIVE OUTPUT

tGLax G LOW TO ACTIVE OUTPUT

tEHOZ E HIGH TO HIGH-Z OUTPUT

tGHOZ G HIGH TO HIGH-Z OUTPUT

tAXQX ADDRESS INVALID TO DATA OUT INVALID

    
FIGURE A1-2 C

Release 1
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258K BIT EEPROM STANDARD BYTE WRITE CYCLE TIMING

» SKE=KXKKKKK//EX
:IP TS

Gore ™ NUY _
<see note D

D CCCS Bate Input Volid CxxORO
TIVWH TWHDX

> OS S S HIGH-Z enQ

 
NOTE : Write Cycle Timingis referenced to the W or E inputs, whicheveris last going low, and the W or E inputs, whicheveris first,going high.

       
| SYMBOL(NOTE1)/ ==———<“<«*“‘«;*éiSC*@SCRIPTIN |

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

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

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

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

| tGLWL,tGLEL | GLOWTOWORELOW (G LOW WRITEINHIBIT SETUP TIME) |
| tDVWH,tDVEH DATA INPUT VALID TO W ORE HIGH (DATA SET-UP TIME) 7
| tWHDX, tEHDX W OREHIGH TO DATAINPUT INVALID (DATA HOLD TIME) | |

FIGURE A1-3

Release 1
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256K BIT EEPROM PAGE MODE WRITE CYCLE TIMING

. if
TwHG_

TWLWLW)

TDVWH .
TWHOX

BYTE a BYTE n*l ‘ BYTE mezBYTE O BYTE 1 BYTE 2

 

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

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

       
| DESCRIPTION

W OR E LOW TO W OR E LOW PAGEWRITE CYCLETIME |
i tAVWL, tAVEL ADDRESS VALID TO W OR E LOW TIME (ADDRESS SET-UP TIME

| tWLAX, tELAX W OR E LOW TO ADDRESS INVALID (ADDRESS HOLDTIME)
tGHWL, tGHEL G HIGH TO W OR E LOW TIME

| tWHGL, tEHGL G HIGH HOLD TIME FROM W OR E HIGH

|OVLWH,tELEH W OR E LOW TO W OREHIGHTIME (WRITE PULSE DURATION)
1 tWHWL, tEHEL W ORE HIGH TO W OR E LOW TIME(WRITE HIGH RECOVERY) |

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

W OREHIGH TO DATAINPUTVALID (DATA HOLD TIME) |
tWLWL,(BL) W OR E LOW TO W OR E LOW BYTE LOAD CYCLE TIME

FIGURE A1-4

Release 1
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256K BIT EEPROM DATA POLLING FEATURE

~The DATA Polling feature is used to determine if a Write Cycleis in Progress in the
EEPROMorif the part is available for Reading or another Write Cycle.

—Whenever the part is read during a nonvolatile write cycle, the data available at the outputs
is the complementofthe last byte written to the part. As a minimum,the data available at
only DQ7is the complementofbit 7 of the last byte written.

-Whenthe nonvolatile write cycle automatically times out, normal valid data is read at out-
puts which meansthelast byte written will be true data rather than the complement.

—A software polling routine uses this feature to determine when the nonvolatile write cycleis
complete.

—The normal read cycle timing specified for the part must be used for DATA polling read
cycles.

—An additional timing parameter (WHOQV (COMPLEMENT), mustalso be specified for the
DATApolling cycle.

-tWHQV (COMPLEMENT) = W HIGH TO VALID COMPLEMENTED DATA OUTPUT.

 

ri 
  

Ww

z _——

= —<XXOOCa
y~T@.ex . VALID DATA OU

POOL skDX APT ODTOYA

FIGURE Ai-5

Release 1
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256K BIT EEPROM OPTIONAL SOFTWARE DATA PROTECTION

~SOFTWARE DATA PROTECTIONIS A DIFFERENT METHOD OF PREVENTING INAD-

VERTANT WRITE OPERATIONS IN ANONVOLATILE MEMORY COMPARED TO THE
"HARDWARE" METHODS,SUCH AS: E, G, AND W LOGIC COMBINATIONS, VCC
LEVEL DETECTORS, AND POWER UP TIMERS.

—A SPECIFIC DATA AND ADDRESS SOFTWARE SEQUENCE MUSTBE ISSUED TO
ENABLE A SINGLE PAGE OR BYTE WRITE.

—DATA INPUT FORMAT: D7/D6/D5/D4/D3/D2/D1/D0

~ADDRESS FORMAT: A14/A13/A12/A11/A10/A9S/A8/ATIAGIASIA4/AS/A2/A1/A0

 
 
[_svep_[MODE|At4-a0Da7-Da0
[41|"ACCESSWRITE” |S555H_—|AAHeogeeseWena
|3|*accesswrire|5555H_|ADH
L_4[PAGEWRITE”|Address|Data

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

 
 
 

 
 
 
  

~SINCE THE PAGE ADDRESS iS CHANGED(A VIOLATION OF THE NORMAL PAGE
MODE WRITE CYCLE), THE FIRST THREE "ACCESS" WRITES(STEPS 1-3) ARE

. USED ONLY FOR SOFTWARE ACCESS, NO DATA IS ACTUALLY WRITTEN TO THE
EEPROM.

 

~—THE FIRST TIME THIS SEQUENCE IS APPLIED TO THE PART A NONVOLATILEBIT IS
SET, WHICH RECONFIGURES THE PART FROM HARDWARE PROTECTED ONLY TO
HARDWARE AND SOFTWARE SEQUENCE PROTECTED. ONCETHIS BIT IS SET, THE
SOFTWARE SEQUENCE MUST BE USED TO WRITE TO THE PART.

~THE SOFTWARE PROTECTION CAN BE DISABLED AND THE PART RECONFIGURED
TO HARDWARE-ONLY PROTECTION, BY APPLYING THE SIX STEP SOFTWARE SE-
QUENCE BELOW:

 
 
[-smep_[MODE|AAa0|a7-Dao|
[47*ACCESS"WRITE|5555H_|AAH
|_2| "ACCESS'WRITE|2AAAH|SSH
[3|“ACCESS*WRITE|5555[|SOH—_[47]access"WRITE|se56H|aan
[5|*ACCESS"WRITE|2AAAH|55H
[6|“ACCESS"WRITE|_5655H_|20H

FIGURE A1-6
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258K BIT EEPROM SOFTWARE DATA PROTECTION TIMING 

 

ou

H Tov!

pa7—pao KeaRSXKaoKXXnataXXpata)
2L 1 3 4 5 —

E or V
L

TAVWL:
see note S$? H

aianad PPTPP

NOTE 5: Software Data Protection Timings are referenced to theWorE Inputs, whichever

is last going LOW,andthe W or E Inputs, whicheveris first, going HIGH. 

| SYMBOL(NOTE 5) DESCRIPTION

      
| ®WLWL(BL), tELEL(BL); WORE LOW TO WORE LOW BYTE LOW CYCLE TIME.
| tWLWH, tELEH W OR E LOW TO W OR EHIGH(WRITE PULSE DURATION)
wwe cher|WOREHGHTOWORELOWTHEWRITEHIHRECOVER
[wit veh|ADDRESSVALOTOWORELOWTHEASORESSSET-UPTG)

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

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

W ORE HIGH TO DATAINPUT INVALID (DATA HOLD TIME)

FIGURE A1-7

Release 1
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256K BIT EEPROM OPTIONAL HARDWARE MASS ERASE (ALL 1°S) FEATURE

— IF AHARDWARE MASS ERASE MODEIS IMPLEMENTED ON THE 256K EEPROM,
THE FOLLOWING CONVENTIONS MUST BE FOLLOWED:

~ E= LOWLOGIC LEVEL

- W= LOWLOGIC LEVEL

~ G= SUPER VOLTAGE (WAVEFORM, LEVEL AND TIMING TO BE DETERMINED BY
THE MANUFACTURER).

~ DQ0 - DQ7 = ALL HIGH LOGIC LEVEL (FFH)

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

FIGURE Ai-8

256K BIT EEPROM OPTIONAL SOFTWARE MASS ERASE (ALL 1S) FEATURE

IF A SOFTWARE MASS ERASE FEATURE IS IMPLEMENTEDIN THE 256K EEPROM,IT MUST
OPERATE BY APPLYING THE FOLLOWING SIX DATA/ADDRESS SEQUENCE TO THE PART.

|oo1|ACCESS"WriTeE|SSH|AA
[2|ACCESS"wrife|2A|BH
Ppo3|ACCESS"WRITE|SBSH
|4|AcCESS"wWRive|S5BH|AA

[5|access"write|2AAAH|SH
p6|ACCESS"WRITE]SSH|OH

-ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLE
TIMING SPECIFIED FOR THE PART.

-NO DATA IS ACTUALLY WRITTEN TO THE EEPROM DURING THE "ACCESS"
WRITES. ONCE THE 6 STEP SEQUENCE IS COMPLETED, THE PART AUTOMAT-
ICALLY COMPLETES A MASS ERASE CYCLE INTERNALLY.

 
 

  
 

 
 
 

 
 

  
 

 
 
 

  

FIGURE Ai-9

Release 1
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DUAL POWER SUPPLY EEPROM COMMAND SET

COMMAND CODES

  
CYCLE| CYCLE] DESCRIPTION

foo[|Reserved
fio||AutomatedWrite[20[5|—AlgorthmieChipBase|
22__b0_/_AutomatedBlockErase_|
ao] aigorthmiewito
|so||Reseed

| |Reserved

  

  
   

  
  
  
  
  
  
  

  
 
 

 

Reserved

|ReadIDC“is*‘C*s*C‘*d”
|Ao||AlgorithmicEraseVerify|
|Bo||Resevedss
|co||AlgorithmicWriteVerity|
|po| Reserved

 
 

Reserved[eo[||
[re|| _—Read/Reset

 | NOTE: All operands are in HEX.

This Standard provides an optional command set for use with dual supply voltage EEPROM devices.
Thes command set comprehendsalgorithmic commands and adds a set of automatic codes. A de-

vice may respondto either or both operating modes

The standard is applicable to devices with all data interface widths.

Release 3

FIGURE 3.5.1-11

DUAL POWER SUPPLY EEPROM COMMAND SET
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CHIP CARRIER
0.450” X 0.550”

TOP VIEW

FIGURE 3.5.1-12

512K BY 8 DUAL-SUPPLY EEPROM IN RCC
Release 5
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512K X 8 EEPROM

256K X 8 EEPROM

128K X 8 EEPROM

 
FIGURE3.5.1-13

128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILYIN DIP
Release 5
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512K X 8 EEPROM| BitetT |
256K X 8 EEPROM | | [Ai7 |

 
428K X 8 EEPROM ! ai2! ais! aie! nc!vpp! W Inc |

at sl Tat |) be bed

32 PAD

CHIP CARRIER

0.450” X 0.550”

TOP VIEW

om,om,al[Ss[=][el[ellelAYTol =]Is]fs]Ps}[sl[slBI[slfel
tial fs] fre) fz] fre] fro] fag

FIGURE 3.5.1-14

128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN RCC
Release 5
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saxoconeonoul FATETATATETHslFERRER
mcxveemon! [TTTTTRToolTTT
128K X 8 EEPROM!a4 | as | a6! a7 lAr2tlaislaiel Nc lvopl W I Nc laralaisl! as | ag lar

32 PIN

TSOP

8mm X 20 mm

PIN PITCH = 0.5mm 

TOP VIEW 
laa | A2 1 A1 1 Ao IDadlpailDaalvssipaslpaaipasipasipazl E ta1ol G |

FIGURE 3.5.1-15

128K TO 512K BY 8 SINGLE-SUPPLY EEPROM FAMILY IN TSOP-1
Release 5
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1024K X 8 EEPROM,A4, AS, AG, A7, AS; AS ,A10,A11, PW, VPP VDD, E jA12,A13;A14 (AIS ate|ai7|ara]arg|

40 PIN

TSOP1

10 mm X 20 mm

PIN PITCH = 0.5 mm

TOP VIEW

AS, AZ, A1, AO, DQ0,DQ1,002,0a3 VSS VSS,VDD ,pa4,pas,pasiparirY' @! Wine! ne

* NOTE: The JEDEC Std. 30 term for the TSOP--1 package is PDSO-G.

FIGURE 3.5.1-16

1M BY 8 DUAL-SUPPLY EEPROM IN TSOP-1

 
Release 5
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om xe zepmow AAADACTORAORTAAberMATRAAAAAAT
suxoneerom[TTTTTTTT
2MX8EEPROM! JI FFP TE Pie ly bybe der dea dadadadadadadadady

iM X 8 EEPROM Inc | NC I Ad | AS | AG | AT | Ag | Ag lato!att | RP | NC Noo! E latztaistatalats!atelaiz/atalarg! NC I NC

TSOP1

20 mm X 12 mm

PIN PITCH = 0.5 mm

TOP VIEW 
 NC {NC | A3 | A2 | At | Ad DQO}DQ1|Da2)Daajvss]Vss|VODI|DAsAs|DasDa7| RY | G | W |NC}NC|NC|NC

PREP EP UP EP EP UP EP EPP bP REP PP EPP aad ed bey bacot PE ft

FIGURE 3.5.1-17

1M TO 8M BY 8 SINGLE-SUPPLY EEPROM FAMILY IN TSOP-1
Release 5
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siaxxseeProm|TUTETETETTTElmoTURTLETTTETATETETATATE
256K X 8 EEPROM|Ai; A2; 43) Ad, AS|AG GAI7, NC JRFULVEPIRFUL Wt AB! agtan tate aia{ara]ats|arg|

40 PIN

TSOP1

10 mm X 20 mm

PIN PITCH = 0.5 mm

TOP VIEW

 
AO]; E ;VSS; G ;DQ0}DQ1,;DQ2,;DQ3, NC;VSS|VDD,DQ4,D05,DQ6,D071A10; NC|NC SVSSIA17

FIGURE3.5.1-18

256K & 512K BY 8 DUAL SUPPLY EEPROM IN TSOP1
Release 6
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  8K X 256B/8K X 264B
ERIAL ACCESS EEPRO

8K X 256B/8K X 264B
ERIAL ACCESS EEPRO

 

 
 
 

 

  
 

     
 

 
 
 

 
  
 

 

 

VDD VDD _ | 7 —
= Elc 3
a A TI J

WwW RY RY 1c =
we J i
NC 7 7
— 44/40 44/40

NC [—} 38 7
_ TSOP2 TSOP2

Ne 0.400” | 37 9.4007 ® FA
NC|[79 PIN PITCH (——"t 36 PIN PITCH 9 (7
— 0.8 mm 0.8 mm

NC 10 [35 10 |
   
 

 
NORMAL BEND REVERSE BEND

 
 

 
 

4
TOP VIEW TOP VIEW

   
 

  
|  

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

FIGURE 3.5.1-19 A

8K BY 256B or 8K BY 264B SERIAL ACCESS EEPROMIN TSOP2
Release 6
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The following four tables define the logic and control functions required
to make the Sequential Access EEPROM function properly

Sequential Access EEPROM Command Table

First Cycle Second Acceptable Command
Cycle when not ready

Serial Data input

Read Mode (2646) [00h[Nene[No
Read Mode 2 (8) a
ResetSdHNmeesa
asoRearFoeet

Auto? MultiBlock Erase
RegisierReadS|EOR|None—[NC
Resume|omWen[Ne
Status Read [70h[None
ID Read

Operation Mode During Read State

aaepwDw[aoor |ove
fecavows[a[tft|a|[oumcup|acto
ouputDessia|tft|.|WDw|tgez[Aco
a

   

   
   

  

  
  

  

   
   

FIGURE 3.5.1-19 B

8K BY 256B or 8K BY 264B SERIAL ACCESS EEPROM COMMAND

TABLE
Release 6
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Logic Table

 
Data Input L 7

Address Output

  
  
 
 

 

During Auto Erase

During Busy State P|
Program/Erase Protect P|

Serial AddressInput

r

jndoyse|a[as|wo[an[ae[aw[ae[ae
sete|ae[aw|we[woLam[acuLau[aro

A138

RFU

AO = A7 : Column Address
A8 = All : NAND Address
A12 = A20_ : Block Address

 
  

    
    
        

PIN DEFINITIONS

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

FIGURE 3.5.1-19 C

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

Release 6
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2M X 8 EEPROM

1M X 8 EEPROM

PIN PITCH

PP=1,27 mm

TOP VIEW

 
FIGURE FIGURE3.5.1—20

1M & 2M BY 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP
Release 7
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3.5.2 EEPROM, Word Wide

Release 1
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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 WORDSOF16 BITS,
PACKAGE—44 PAD(PIN) RCC,0.650“ X 0.650”
PIN ASSIGNMENTS—Fig. 3.5.2-2

3.5.2.3 — 256K TO 128M BY 16 EEPROM IN DIP AND SOP

CAPACITY—256K,512K, 1M, 2M, 4M, 8M, 16M, 32M, 64M,and 128M WORDSOF16 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 16BITS

PACKAGE—44 PIN PSOP, 16 mm WIDE

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

| 3.5.2.6 — 1M TO 32M DENSITY, BY 8 & 16 FEEPROM IN TSOP

CAPACITY—IM, 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 WORDSOF 16 BITS

PACKAGE—44 PIN TSOP1, 20 mm X 16 mm with 0.5 mm PP.

PIN ASSIGNMENTS—Fig. 3.5.2—7
POWER SUPPLIES—~SINGLE OR DUAL SUPPLY DESIGN
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32K X 16 PSRAM or EEPROM 
 
 

16K X 16 PSRAM or EEPROM

 
 

8K X 16 PSRAM or EEPROM

4K X 16 PSRAM or EEPROM

 
  
 
 

40 PIN DIP

  
0.6”

 __TOPVIEW

FIGURE3.5.2-1

4K TO 32K BY 16 EEPROM FAMNILYIN DIP
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FIGURE3.5.2-2

4K TO 256K BY 16 EEPROM FAHIILY IN SCC
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4M TO 128i BY 16 EEPROM AND FEEPROMIN DIP AND

Release 2

slolel~tolalalo[n
zlalst={
lalal

128M X 16 EEPROM or FEEPROM

64M X 16 EEPROM or FEEPROM

32M X 16 EEPROM or FEEPROM

16M X 16 EEPROM or FEEPROM

8h X 16 EEPROM or FEEPROM

‘4M X 16 EEPROM or FEEPROM

[| 52 FIN DIP or SOP F7 |

JEDEC Standard No. 21-C

Page 3.5.2-7

12(B(2(819g
oO 

FIGURE 3.5.2-3

SOP 
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2M X 16 EEPROMin DIP

1M X 16 EEPROMin DIP or SO-G

512K X 16 EEPROMin DIP or SO-G

256K X 16 EEPROMin DIP or SO-G

2M X16 EEPROMin SO-G_
1M X 16 EEPROM in SO-G

B12K X 16 EEPROM in SOS

 

 
  
 

   

  
  

 

 

44 PIN SO-G

  
 
 

CSTSTETI~ PaATSETETt7~fetedsil1&1StSi
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IRISTsTa!PQ

eqpar fospat qed
AB: ADDRESSINPUT, UP-
PER/LOWER BYTE SELECT
BT: BYTE MODE ENABLE

 
 

TOP VIEW

FIGURE 3.5.2—4

256K TO 2M BY 16 EEPROMIN DIP AND SO-G  
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4M X 16 DS EEPROM

2M X 16 DS EEPROM

1M X 16 DS EEPROM

56 PIN

SSOP

13.5 mm

Pin Pitch

0.8 mm

TOP VIEW

 
TD|—DO0=Dar DOS8—=DQ15WordAcoass[VIN] x [OddByte_|

FIGURE 3,5.2-5
1M TO 4M BY 16 DUAL SUPPLY EEPROM IN SOP
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256K X 16, 512K X 8 FEEPROM

128K X 16, 256K X 8 FEEPROM 
  

 
 

O4K X 16, 128K X 8 FEEPRO

PIN PITCH

PP=1.27 mm 
 

  
VSs

DQt5/
A-t DQ7 
  

   
 

DQi3

sa =
DQ6 ma
 

 
DQs

 

 
TOP VIEW

FIGURE 3.5.2-6

  

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

FEEPROM IN PSOP, 128K TO 512K BY 8 OR 64K TO 256K BY 16
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~aarwPEERERDEDRTATTERED=AETAT
_csompensery TTTTTTiosFTE

amoensiy | LELEFELELETTEPleo!PELLETTATTET
4MDENSITY | {TPE PEP Epp bpdALPE PEEP epee

1,2M DENSITY last aolast aslasl asl art nc! nc! ryWeverl|Wlryclwel as! ag larolarlasolatalarlars

TSOP1

20 mm X 12 mm

PIN PITCH = 0.5 mmFLASHEEPROMDEVICEDENSIT
TOP VIEW
 

~ = DQ15 BT,
1M DENSITY|Ao] E jvss{ @ [0a0}Da8 [a1 jae] Da2pa1q Dasppaty| vod] Daspar asJoarqDas|parqDa7p,"+] VSS] jc | NC

ampensiy | [iti ti lid idadidaded adap ed edad ada ded ey apart [tae

scoawoasr HPPTIEPAEPPVLAPRD
ORGANIZATION VS. DENSITY TABLE
DENSITY X16 X8

64K X 16, 128K X 8
52Mb 128K X 16 256K X 8

4Mb 256K X 16 512K X8
Mb 512K X 16 IMX8

16Mb IMX 16 2M X8
32Mb 2M X 16 4MX8

FIGURE 3.5.2—-7

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

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

There are a numberof extended feature standards for EEPROMSthat depend on
the capacity and numberof powersupplies 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(256Kb andlarger) . Sec. 3.5.3.1
following

— SINGLE POWER SUPPLY EEPROM COMMAND CODES.SEC.3.5.3.3

— EEPROM TOGGLEBIT FEATURE(larger than 256 Kb) . Sec. 3.5.3.4
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_ 3.5.3.1 - EXTENDED FEATURE SET FOR EEPROM (256Kbandlarger)
This standard specifies features beyond the existing pinout standards that need to be standardized
for EEPROMsto achieve operational compatibility. A summary ofthe required and optional features
is listed below. Thefull standard follows the pinout drawings at the end of Sec. 3.5.3.2

3.5.3.1.1 - REQUIRED STANDARD FEATURES

The following features are the minimum set necessary to achieve functional compatibility for
256Kband larger EEPROMsand mustbe implementedto be in compliance with this standard:
—Operate with a primary powersupply of 5.0 V and lower nominal
—Operate in conformancewith the defines standard commandset
—Operate in conformance with the standard truth table

~Have readand write timing cycles which are consistent with the standard timing diagrams
~Contain Data & Address Latchesfor Write cycles
—Operate with self timed write cycles
—Operate with input levels between 0 and 5 Volts.
~DATA\Polling

3.5.3.1.2 — OPTIONAL FEATURES

The following features are optional and are not requiredfor the part to conform tothis standard.If any
of these features are implemented, they must operate as defined in orderto maintain compatibility
and to be in compliance with this standard:

~Page Write Mode with standard write cycle timings
—Minimum page size of 16 Byte in page write mode
—Software Data Protect Option
—Hardware MassErase(All 1’s)
—Software Mass Erase(All 1’s)

3.5.3.2 ~ OPTIONAL COMMAND SET FOR DUAL—-SUPPLY EEPROM

This Standard provides an optional command set for DUAL-SUPPLY EEPROMdevices. This set
includes the existing algorithmic commands and addsa series of automatic codes. A component
may respondto either or both of the operating modes. The COMMAND SET TRUTH TABLEis
shownin Figure 3.5.1~11

3.5.3.3 — SINGLE POWER SUPPLY EEPROM COMMAND CODES

Thesetables define the three cycle and 6 cycle comand codesfor SINGLE SUPPLY
EEPROMswith capacities greater than 256 Kb.

 
 

3.5.3.4 —- EEPROM TOGGLE BIT FEATURE

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

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

Other features not described in the standard may be incorporated and the devicestill be in
compliance as long as they are compatible with the required and optionalfeaturesin this standard.

BYTEWIDE EEPROM REQUIRED STANDARD FEATURES(256Kb and larger) 

1. VDD SUPPLY IS 5 V OR LESS NOMINAL

2. STANDARD LOGIC TRUTH TABLE(FIG. A1—1)
3. STANDARD COMMANDSET(Fig. A1-2)
4, STANDARD READ CYCLETIMING (FIG. A1—3)
5. STANDARD BYTE WRITE CYCLE FEATURES

—TIMING (FIG. Ai—4)
—DATA AND ADDRESS LATCHES
~SELF—-TIMED WRITE CYCLES
~ALL INPUT LEVELS IN RANGE BETWEEN 0 V AND5V.

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

OPTIONAL FEATURES

1. PAGE WRITE MODE(FIG. A1-6)
—STANDARD PAGE WRITE CYCLE TIMING
~16 BYTE MINIMUM PAGE SIZE (A0 — A3)

2. SOFTWARE DATA PROTECTOPTION(FIGS. Ai—7 & A1-8)
3. HARDWARE MASS ERASE(ALL1’S) (FIG. A1~9)
4. SOFTWARE MASSERASE(ALL 1’S) (FIG. Ai—10)

PeTe[Ww]woe«|a*dCe|

poewarerv

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

FIGURE Ai-1
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SINGLE-SUPPLY EEPROM COMMAND SET

Bus CommandTable

Write Cycle Write Cycle WriteeG Read/Write Cycle Write Cycle Write Cycle
[aa[|ar|[om|[oe[|om|[a

ReadiesTtponteaimefapoafeeeR
jAtoseect||oesett[aan|amesseussss[cow[TTCUTTC
[FeProgram| +|sess|ame[anv|sshsess[aon[mm[oe[[|
jonperese|6|ssestt|aati|ames|ss[sess[aotsoso[ant[zaan|soitsass[0H|
SerirErese|6|seesh|anv|aamet[sett[|sssstt[oon[|ssssh[aaa[zane|ss[sa]om|
Sector Erase Suspend || Erase can be suspended during sector erase with Addr (don~t rare), Data (BOH)
Sector Erase Resume || Erase can be resumed after suspend with Addr (don-t care), Data (30H)

Note: AO is always LSB regardless of data width.

  
 
 

 
 
 
 
 

 
 

 
Command Sequence
Read/Reset

 

 
  
  
 

FIGURE Ai-2

 
Release 7

IPR2018-00047

ASUS Computer EX1006 Page 183



IPR2018-00047 
ASUS Computer EX1006 Page 184

‘'JEDEC Standard No. 21-C

Page 3.5.3-5
 

oN SINGLE SUPPLY EEPROM READ CYCLE TIMING

tAVAX, tAVAV

mil

   
 

DESCRIPTION SYMBOL

ADDRESSVALID TO ADDRESS CHANGE (READ CYCLETIME)

FIGURE A1-3
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SINGLE SUPPLY EEPROM READ CYCLE TIMING

tAVAX, tAVAV

AK |OOOOOY
tAVWL— tWVAX

CLA

W or E

SOOOKee IER
axKX HIGH—Z <a tDVWH 7 WHDX

DESCRIPTION

WOR E LOW TO WOR E LOW CYCLETIME (WRITE CYCLETIME)

ADDRESSVALID TO WOR E LOW TIME (ADDRESS SETUPTIME)

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

{WHDX, tEHDX WOR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME)

FIGURE Ai—4
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SINGLE SUPPLY EEPROM DATA BAR POLLING
AND AUTOMATIC WRITE OPERATION STATUS

__[auToRROGRMMING—_—___-[oaT[TOaSIET0[@[0] An
Nvoncgs|ROSRWWMINGWAUTO-ERASE[0[TosGLE|0|0|1

ERASNGINAUTO-ERASE|0[roagie|0|+|1
AUTOPROGRAWWING|bar|rosale[40|0] AFD

PROGRAMMINGWAUTO-ERASE|0[TosGte|1[0|1
ERASNGWAUTO-ERASE|0|rosae|+[7]1

FIGURE A1-5

   
  
 

 

 
 

 
 

EXCEEDED

  

Definition of Automatic Algorithm

Automated Write

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

Write the automated program set-up command(10h) and program command(Byte ad-
dress and program data). The device automatically times the program pulse width, pro-
vides the program verify to guarantee adequate data retention, and counts the numberof
pulses required for complete programming.

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

 

Data Polling— DQ7

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

The data polling featureis valid afier the rising edge of the second W pulseof the two
write pulse sequence.

Toggle Bit— DQ6

While the automated algorithms are in progress, successive attempts to read data (ad-
dress = don’t care) from the devicewill result in DQ6 toggling betweenthe logic levels ”1”
and ”O”. Once the automated operation is complete, DQ6will stop toggling and valid data
will be read.

The togglebit is valid after the rising edge ofthe first W pulseof the two write pulse se-
quence,unlike data polling whichis valid after the rising edge of the second W pulse.This
Release 7
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feature allows the userto determineif the device is partially through the two write pulse
sequence.

Exceeded Timing Limits — DQ5

DQ5will indicateif the program or erase pulse counts have exceeded the specifiedlimits.
Underthis condition, DQ5 will provide a logic "1 ” output.

Hardware Sequence Flash — DQ4

If the device has exceededthe specified erase or program time and DQ5is atlogic level ”1”,
then DQ4will indicate which stepin the algorithm the device exceededlimits. A logic level
”O”in DQ4indicates that the programminglimits were exceeded. A logic level ”1”indicates
erase limits were exceeded.

Sector Erase Timer— DQ3

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

If Data Polling or the Toggle bit (DQ6) indicates that the device has beenwritten with a valid
erase command, DQ3 maybe usedto determineif the sector erase timer windowisstill

open.If DQ3 is at logic level 1” the intemally controlled erase cycle has begun. Anyfurther
attempts to write subsequent commandsto the device will be ignored untilthe erase opera-
tion is completed whichis indicated by Data Polling or the Togglebit. If DQ3 is at logic level
0”, the device will accept additional sector erase
commands.

DQ0—-DQ2 are reservedfor future use.
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SINGLE SUPPLY EEPROM PAGE MODE WRITE CYCLE TIMING 

tWHGL

A 
 

 
 
 
 

 

 
 

 DESCRIPTION

WOR E LOW TO W ORE LOWCYCLE TIME (PAGE WRIITE CYCLE TIME)

ADDRESSVALID TO WOR E LOWTIME (ADDRESS SETUPTIME)

WOR E LOW TO ADDRESSINVALID (ADDRESS HOLD TIME)
GHIGH TO WORE LOWTIME

HWHGL,tEHGL=| GHIGHHOLD TIME FROMW OR EHIGH

WORE LOW TO WORE HIGH (WRITE PULSE DURATION)

  

 
 
 
 

 

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

tWHDX, tEHDX WOREHIGHTO DATA INPUT INVALID (DATA HOLD TIME)

iWLWL,tELEL WOR E LOW TO WORELOW (BYTE LOAD CYCLETIME)

FIGURE Ai-6
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SINGLE SUPPLY EEPROM OPTIONAL SOFTWARE DATA
PROTECTION

—SOFTWARE DATA PROTECTION IS A DIFFERENT METHOD OF PREVENTING INADVERTANT

WRITE OPERATIONSIN A NONVOLATILE MEMORY COMPARED TO THE *"HARDWAREU METHODS,
SUCH AS: E, G, AND W LOGIC COMBINATIONS, VCC LEVEL DETECTORS, AND POWER UP TIMERS.

~A SPECIFIC DATA AND ADDRESS SOFTWARE SEQUENCEMUSTBE ISSUED TO ENABLEA SINGLE

PAGE OR BYTE WRITE.

—DATA INPUT FORMAT: D7/D6/D5/D4/D3/D2/D1/D0

~ADDRESS FORMAT:A14/A13/A12/A11/A10/A9/A8/A7/A6/A5/A4/A3/A2/A1/A0

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

  
  

  

—SINCE THE PAGE ADDRESSIS CHANGED(A VIOLATION OF THE NORMAL PAGE MODE WRITE
CYCLE), THE FIRST THREE ACCESS’ WRITES(STEPS 1-3) ARE USED ONLY FOR SOFTWAREAC-
CESS, NO DATA IS ACTUALLY WRITTEN TO THE EEPROM.  

 

~THE FIRST TIME THIS SEQUENCEIS APPLIED TO THE PART A NON~VOLATILE BIT IS SET, WHICH
RECONFIGURES THE PART FROM HARDWARE PROTECTED ONLY TO HARDWARE AND SOFT-

WARE SEQUENCE PROTECTED. ONCE THIS BIT IS SET, THE SOFTWARE SEQUENCE MUST BE

USED TO WRITE TO THE PART.

~THE SOFTWARE PROTECTION CAN BE DISABLED AND THE PART RECONFIGURED TO HARD-

WARE-ONLY PROTECTION, BY APPLYING THE SIX STEP SOFTWARE SEQUENCE BELOW:

7PACCESS'WAITE(S555[AAT
2PACCESS"WRTTEBARA[ssh__]

2PACCESS"WRITE[55854[aA
S____PACCESS'WRITE[aaa[55H

  
  
  
 OyBi]]Po
 

FIGURE Ai-7
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SINGLE SUPPLY EEPROM SOFTWARE DATA PROTECTION TIMING

 

|
*WLWL(BL)

<-tWLWHtWHWEE

nse-ad|e|
| 1  

NOTE 5: Software Data Protection Timingsare referenced to W or E Inputs, whicheveris last going LOW, and the W
or E Inputs, whicheveris first going HIGH.

SYMBOL(NOTE 5 DESCRIPTION)

{WLWL(BL), tELEL(BL) WOR E LOW TO W ORE LOW BYTELOW CYCLE TIME
tWLWH, tELEH WOR E LOW TO W ORE HIGH (WRITE PULSE DURATION)

tWHWL, tEHEL W ORE HIGH TO W OR E LOW TIME (WRITE HIGH RECOVERY)

tAVWL tAVEL ADDRESSVALID TO W OR E LOW TIME (ADDRESS SET-UP TIME)

tWLAX, ELAX WOR E LOW TO ADDRESSINVALID TIME (ADDRESS HOLD TIME)

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

tWHDX. tEHDX WOR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME)

FIGURE Ai-8
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SINGLE SUPPLY EEPROM OPTIONAL HARDWARE MASS ERASE (ALL
1S) FEATURE

— IF AHARDWARE MASS ERASE MODEIS IMPLEMENTED ON THE 256K EEPROM, THE FOLLOWING
CONVENTIONS MUST BE FOLLOWED:

~E=LOWLOGIC LEVEL

— W =LOW LOGIC LEVEL

— G = SUPER VOLTAGE (WAVEFORM,LEVEL AND TIMING TO BE DETERMINED BY THE MANUFAC-
TURER).

— DQ0 — DQ7 = ALL HIGH LOGIC LEVEL (FFH)

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

FIGURE Ai-9

SINGLE SUPPLY BIT EEPROM OPTIONAL SOFTWARE MASS ERASE
(ALL 1°S) FEATURE

IF ASOFTWAREMASS ERASEFEATUREIS IMPLEMENTEDIN THE SINGLE SUPPLY
EEPROM,IT MUST OPERATE BY APPLYING THE FOLLOWING SIX DATA/ADDRESS
SEQUENCETO THE PART.

STEP MODE A14—A0 DQ7-DQ0

"ACCESS” WRITE 5555H

"ACESS WRITE

"ACCESS” WRITE 5555H

*ACCESS’ WRITE 5555H

"AOOESS' WRITE

|6 "ACCESS? WRITE 5555H
~ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLETIMING SPECI-

FIED FOR THE PART,

 
   
  

  
 

 
  
  

—NO DATA IS ACTUALLY WRITTEN TO THE EEPROM DURING THE “ACCESS” WRITES. ONCE THE 6
STEP SEQUENCE IS COMPLETED, THE PART AUTOMATICALLY COMPLETES A MASS ERASE
CYCLE INTERNALLY.

FIGURE Ai-—10
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The following commandset is applicable to dual power supply EEPROMsof any capacity.

 

 
 

 
| CODES

RESERVED|oo|
;10||Automated Write

30 {Automated Chip Erase|30

aAlgorithmic Write
 

Reserved

Read ID

Reserved

 
oO

Reserved

NOTE:All operands are in HEX.

[ ist] 2nd|OPERATION DESCRIPTION |

CYCLE|CYCLE

|20|20|Automated Block Erase
|20|Do|Automated Block Erase

aAlgorithmic Block Erase |

||Algorithmic Erase Verify |

poofAlgorithmic Write Verify |

ee

  
 
 

 

  

 
 

 
  
 

  
  
  

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

The Standard is applicable to devices with all data interface widths..

Release 3

IPR2018-00047

ASUS Computer EX1006 Page 192



IPR2018-00047 
ASUS Computer EX1006 Page 193

JEDEC Standard No. 21-C

Page 3.5.3--14

3.5.3.3 — SINGLE POWER SUPPLY EEPROM COMMAND CODES

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

Three cycle Command Codes

[SDPWiteDaable___[_ses5_|AA|AAA|5|5855|AD|
ProductidenificaionEnty[8655|AA|2MaA_|85|6555 |60
facpeantemeret|se[a[aa|S| se8|

Six Cycle Command Codes

conan__[ToraRr[Bat[oaaroRao
[SDPWiteDaabie[5555|AA[BAAR65[5555|60[5555|AA[BAAN]85[S555|20

oerese|e|x[nen|[ss[wes|[om]|[
Note: All operands are in HEX

  Command

  
  
  

  
  
  
 

 

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

The address space required is encompassed by AO—A14; other addresslines, e.g., A15, A16, can
be at any level between VSS minimum and VCC maximum. The data space required is
encompassed by DQ0—DQ7;other I/O lines, DQ8, DQ9, can be at any level between VSS
minimum and VCC maximum.
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-JEDEC Standard No. 21-C

Page 3.5.3-153.5.3.4 — EEPROM TOGGLEBIT FEATURE
This standard is applicable to devices with a capacity greater than 256 Kb,with both
single and dual powersupplies.

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

—Wheneverthe part is read during a nonvolatile write cycle, the data on DQ6will toggle,
i.e., alternate between high andlow, on alternate read cycles. Any address can be used
whenreading to get the Toggle Bit output. Typically, thefirst toggle out is high (logic ”1”).
—Whenthe nonvolatile write cycle automatically times out, normalvalid data is read at the
outputs for any provided address.

~A software routine usesthis feature to determine whenthe nonvolatile write cycle is com-
plete.

~The normalread cycle timing specified for the part must be used for Toggle Bit read
cycles.

—An additional parameter, tWHGL (tEHGL), mustalso be specified for the toggle bit cycle.
tWHGL (tEHWL)is the minimum time the system must wait from the last rising edge of W
(WE) or E until the Toggle Bit read cycleis initiated by the falling edge of G (OE).
—The actual completion of the nonvolatile write cycle is asynchronous with the system;
therefore, a Toggle Bit read may be simultaneous with the completion of the write cycle.
If this occurs, the system will possibly get an erroneousresult, i.e., valid data may appear
to conflict with DQ6. In order to prevent spurious rejections,if an erroneous result occurs,
the software routine should include a loop to read the accessed location an additional two
(2) times. If both reads arevalid, then the device has completed the write cycle, otherwise
the reject is valid.
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iA

JEDEC Standard No. 24-C
Page 3.6-1

3.6 Nonvolatile Random Access Memory (NVRAM)

The following NVRAM standards were developed by JC-42.3 Committee and have been
implemented using MOS technology.
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JEDEC Standard No. 27-C

Page 3.6-2
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JEDEC Standard No. 21-C

Page 3.6-3

3.6.1 NVRAM, Nibble Wide

3.6.1.1 .25K & 1K BY 4 NVRAM IN DIP

CAPACITY--256, 1K WORDS OF4 BITS
PACKAGE--18, 20 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT--Fig. 3.6-1

3.6.2 NVRAN, Byte Wide

3.6.2.1 .5K, 1K BY 8 NVRAM IN DIP
CAPACITY--.5K & 1K WORDSOF8 BITS

PACKAGE--24 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT--Fig. 3.6-2

3.6.2.2 .5K & 1K BY 8 NVRAM IN RCC

CAPACITY--.5K, 1K WORDS OF8 BITS
PACKAGE--32 PAD (PIN) RCC
PIN ASSIGNMENT--Fig. 3.6-3
These devices are CC equivalents of 24 pin DIP devices

3.6.2.3 .5K TO 16K BY 8 NVRAM FAMILY IN DIP
CAPACITY--.5K, 1K, 2K, 4K, 8K, 16K WORDSOF8 BITS
PACKAGE--28 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT--Fig. 3.6-4

3.6.2.4 .5K TO 16K BY 8 NVRAM FAMILY IN RCC
CAPACITY--.5K, 1K, 2K, 4K, 8K, 16K WORDS OF8 BITS
PACKAGE--32 PAD(PIN) RCC, 0.450" BY 0.550"
PIN ASSIGNMENT--Fig.3.6-5

3.6.2.5 32K TO 256K BY 8 NVRAM FAMILY IN SOJ,
CAPACITY--32K, 128K, 256K WORDSOF8 BITS,
PACKAGE--28 OR 382 PIN SOJ, 0.4” WIDE OR NOT DEFINED
PIN ASSIGNMENT--Fig. 3.6-6

3.6.2.6 32K TO 256K BY 8 NVRAM FAMILYIN DIP,
CAPACITY--32K, 64K, 128K, 256K WORDSOF8 BITS,
PACKAGE--32 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT--Fig. 3.6-7

3.6.2.7 16K TO 128K BY 9 NVRAM FAMILYIN DIP,
CAPACITY--16K, 32K, 64K, 128K WORDS OF9 BITS,
PACKAGE--32 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT--Fig. 3.6-8
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JEDEC Standard No. 21-C

Page 3.6-4
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JEDEC Standard No. 21-C

, Page 3.6-5

  
 
 

.25K BY 4 NVRAM

iK X 4 NVRAM

-25K & 1K BY 4 NVRAMIN DIP
FIGURE3.6-1
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JEDEC Standard No. 27-C

Page 3.6-6

 

 2K X 8 SRAM 
 
 

1K X 8 SRAM

 
 

1K X 8 NVRAM

 
 

5K X 8 NVRAM

2K X 8 EEPROM 
  
 

1K X 8 EEPROM ©

 
-5K X 8 EEPROM

 
 

 

 
 

 
 
  
  

24PIN DIP ee
ep esl

ae
a-fo-tef33

TOP VIEW ae

5K & 1K BY 8 NVRAM IN DIP
FIGURE 3.6-2
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CREE|tt
CREEAEs|tt
CREEAeCREE AEI=
CREEEEF|tt

1K X 8 NVRAM

_512 X 8 NVRAM

4K X 8 EEPROM

__ 2K X 8 EEPROM
4K X 8 SRAM
2K X 8 SRAM

TEA|tt
CREEi

 
JEDEC Standard No. 21-C

Page 3.6-7

 
 
 

FEETTTTTTTTry

FETTTE Ld
ja?[we[we]#fvec|ne[ne [\\

31 ,

EELpttT

apeebtalpt

reach
ala[Pale

CHIP CARRIER

0.450” X 0.550”

TOP VIEW

 
 

NOTE

# = NU ON PLASTIC CC
NC ON CERAMIC Cc

@= Eors
*= VCC/W

OK & 1K BY 8 NVRAM IN RCC
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JEDEC Standard No. 21-C

Page 3.6-8  

 

 
 

16K X 8 NVRAM

8K X 8 NVRAM 
 
 4K X 8 NVRAM 
 
  
 

 

2K X 8 NVRAM

1K X 8 NVRAM. 
 5K X 8 NVRAM 

 
 

28 PIN DIP

0.6”

 
 

 

 
TOP VIEW

 
5K TO 16K BY 8 NVRAM FAMILYIN DIP

FIGURE3.6-4
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JEDEC Standard No. 21-C

Page 3.6-9

16K X 8 NVRAM

|| ||
Pet[[|[ft[|
TALALAI[ATAT&las]

8K X 8 NVRAM itfaetTEELTTTTay
4K X 8 NVRAM PLETALTITEL
2K X 8 NVRAM PLETETTTTEETy
1K X 8 NVRAM {TL_ELELELEETyy

512 X 8 NVRAM LeelahsTp YY
CEFFii

CREE|.tt

PREETI.nie

CREEL|nil

CCREEETIP|

(&1S| 
 
 

CHIP CARRIER

  
 

   

  

||

CSETelf omar oseeltobe|
CPSEEEFe reeTDSES At|LKBEEELbs Soo
| <tt+|ed TOP VIEW potte|

A 14 ie|_[rz7}_|re|_[rs|_[2dpai|paz|vss|#|pas|pas|pas|
PCCLLELEEL
PLTTTETTTTTTTT
PTTTTETTTTTTT
PETTTTTTTTTTT

|iftfttTTt

5K TO 16K BY 8 NVRAM FAMILY IN RCC

Fl 6-5
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168

JEDEC Standard No. 21-C
Page 3.6-10

14

15

DQ:ow

Da

16, VSs

 137 DQ 113

14) DQ [14

157 DQ jis

TEIVSSI16

32) VCC32| VCC B82] VCC

 

 
 
 

A 21 "A

30 A

29 Ww
: 28 A

br] A

A

=

la

A
‘@

21|0afas]oa |
20|Daeo]Da
13]5afis|ba
18]0ahelDa |
17|0afiz]ba

32K X 8 IN 32 PIN, 0.400”

128K X 8 IN 32 PIN, 0.400” @= Sok
256K X 8 IN 32 PIN, TBD

32K TO 256K BY 8 NVRAM FAMILY IN SOJ co
FIGURE 3.6-6 \
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JEDEC Standard No. 21-C
Page 3.6-11

 
256K X 8 NVRAM 
 

 128K X 8 NVRAM 
 
  
 

 

64K X 8 NVRAM

32K X 8 NVRAM

 
32 PIN DIP 
 
 0.6”

 
 

TOP VIEW 
 

 
  

  
  

FUNCTION TABLE

eeePee
store|otofi|a
pRECALL]Ok|aPe

 
ricicge

32K TO 256K NY 8 NVRAM FAMILYIN DIP
FIGURE3.6-7
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JEDEC Standard No. 21-C
Page 3.6-12  

 
 

128K X 9 NVRAM

 
 

64K X9NVRAM

32K X 9 NVRAM 

  
 

16K X 9 NVRAM

  
32 PIN DIP

 TOP VIEW

 
16K TO 128K BY 9 NVRAM FAMILYIN DIP

FIGURE3.6-8
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JEDEC Standard No. 21-C
. Page 3.7—1

3.7 Static Random Access Memory (SRAM)

The following SRAM standards were developed by Committees 42.1 and 42.3. The devices described
are compatible with one of severallogic circuit families as defined. The device standards require that
the memory devices must operate with signal levels and power supply voltagesthat are consistent with
those usedin the logic family(s) specified. The nominal power supply voltagesfor the three families in
use are asfollows:

TTL, VCC = 5.0 V

10K ECL, VEE =5.2V

100K ECL, VEE=4.5 V

The standards described on this page are applicable to multiple device configurations as noted in the
individual standards.

3.7.1 — JTAG Extension to Revolutionary Pinout SRAM Devices

This standard establishes a convention to provide uniform guidance whenit is desired to add the
IEEE 1149.1 Boundary Scan feature (JTAG)to a device with a pinoutthat follows the JEDEC SRAM
Revolutionary pinout (RPO, devices with redundant centered powerpins). The convention shownif
Fig. 3.7-1 showsthe conventionfor this addition. This convention applies to all existing and future
RPO SRAMdevicesin DIP, SOJ, TSOP2, and any other two-sided packages that might be used in
the future.
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JEDEC Standard No. 21-C

Page 3.7-3
Add IEEE 1149.1 Boundary—Scan (JTAG), as an option,to anyexisting or future two-sided JEDEC
Revolutionary SRAM pinouts by increasing packagepin count by 4as shown. Scanall of the origi-
nal signal pins clockwise starting from TDI.

Scan order y

 
|
I
|
I
|
I
|
I
I
I
|
I
I
I
I
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!
I
I
!
I
I
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|
|
I
I
I
|
I
|
I
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!
!
!
|
{
I
I
I
!
I
|
!
!
|
!
I
I
1
I
I
I
i
I
!
j
|
I
|
|

Y

C|msagur
TOP VIEW

#— These pins are JTAG specific pins defined in IEEE Sid. 1149.1

FIGURE 3.7—1

JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM
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JEDEC Standard No. 21-C

Page 3.7.1-1

3.7.1 Bit Wide TTL SRAM

All of the following standards are for devices which operate with TTL interface levels and powervoltages.
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JEDEC Standard No. 21-C

Page 3.7.1-2
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_ JEDEC Standard No. 21-C

3.7.1.1 —.25K & 1K BY 1 TTL SRAMIN DIP Page 3.7.1-3
CAPACITY—.25K & 1K WORDS OF1 BIT

PACKAGE—16 PIN DIP, 0.3 WIDE
PIN ASSIGNMENT—Fig.3.7.1—1
This standard was developed by Committee 42.1.

3.7.1.2 ~.25K & 1K BY 1 TTL SRAM IN SCC

CAPACITY—.25K & 1K WORDSOF1 BIT

PACKAGE—20PIN (PAD) SCC,0.350" X 0.350”
PIN ASSIGNMENT—Fig. 3.7.1-2
This standard was developed Committee 42.1.

3.7.1.3 ~ 4K TO 2M BY 71 TTL SRAM FAMILYIN DIP

CAPACITY—4K, 16K, 64K, 256K, 1M, 2M WORDS OF 1 BIT
PACKAGE—18, 20, 22, 24, or 28 PIN DIP, 0.3°, or 0.4” wide or UNDEFINED
PIN ASSIGNMENT——Fig. 3.7.1-3

3.7.1.4 — 16K BY 1 TTL SRAM IN RCC

CAPACITY—16K WORDSOF1 BIT

PACKAGE-—20 PAD (PIN) RCC, 0.290* x 0.425”
PIN ASSIGNMENT—Fig. 3.7.1-4

3.7.1.5 —- 64K BY 1 TTL SRAM IN RCC

CAPACITY—64K WORDSOF 1 BIT

PACKAGE-—-22 PAD(PIN) RCC, 0.290* X 0.490”
PIN ASSIGNMENT—Fig. 3.7.1—5

3.7.1.6 — 16K TO 2M BY 1 TTL SRAM IN SOJ

CAPACITY—16K, 64K, 256K, 1M, 2M WORDSOF1 BIT
PACKAGE—24or 28 PIN SOJ, 0.3% or 0.4” wide or UNDEFINED
Release 5 adds approvalfor the 256K X 1 part to be supplied in a 0.3” SOJ or TSOP—2
PIN ASSIGNMENT—Fig. 3.7.1-6

3.7.1.7 — 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAMIN DIP, SOJ, AND TSOP-—2
CAPACITY—256K, 1M, 4M, AND 16M WORDSOF 1 BIT

LOGIC FEATURES—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
-~~SEPARATE DATA INPUT & OUTPUT PINS

—4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM

_ PACKAGE—28or 32 PIN SOJ, & TSOP2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”
—28 Or 32 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6% with PP=0.07”.

SPECIAL FEATURES—MILTIPLE CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.1—7
3.7.1.8 — 256K BY 1 TTL SRAM IN RCC

CAPACITY—-256K WORDSOF1 BIT

PACKAGE-—-28 PAD (PIN) RCC, 0.350% X 0.550”
PIN ASSIGNMENT—Fig. 3.7.1-8

3.7.1.9 -4M AND 16M SRAM, CONFIGURABLETO X1 OR X4 IN DIP, SOJ, AND TSOP-2
CAPACITY—4M, 16M WORDS OF1 BITOR 1M, 4M WORDSOF4 BITS
LOGIC FEATURES-——THE DATA INTERFACE CONFIGURATION MAY BE SET TO X1 OR
X4 UNDER CONTROLOF THE SIGNAL LEVEL TO A CONFIGURATION INPUT

PACKAGE—4M DENSITY, 32 PIN DIP, 0.6“ with PP=0.07"; 32 PIN SOJ and TSOP-2, 0.4”
—16M DENSITY; 36 PIN SOJ AND TSOP-2,0.5”

PIN ASSIGNMENT—Fig. 3.7.1-9
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JEDEC Standard No. 21-C

ony Page 3.7.1-5

  

 

1K X 1 TTL RAM

256 X 1 TTL RAM

16 X 4 TTL RAM, NON-INVERTING

16 X 4 TTL RAM, INVERTING

 

| 8 TOP VIEW 9 |

FIGURE 3.7.1-1

25K & 1K BY 1 TTL SRAM IN DIP
Release 1

IPR2018-00047

ASUS Computer EX1006 Page 212



IPR2018-00047 
ASUS Computer EX1006 Page 213

JEDEC Standard No. 21-C

Page 3.7.1-6

ttTT
||tt

1K X 1 TTL RAM jo]S|[4fas]
256 X 1 TTL RAM faofar]||az)
16 X 4 TTL RAM, NON-INVERTING RIELELTTA16 X 4 TTL RAM, INVERTING Eels

3} [2] a aq lig
20 PAD CC

»300” X 350”

 

  
 _ TOP VIEW 

FIGURE 3.7.1-2

25K & 1K BY 1 TTL SRAM IN SCC
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JEDEC Standard No. 21-C

Page 3.7.1-7
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X11N 18 PIN, 0.3097

 
 

16K X 1 IN 20 PIN, 0.300”

64K X 1 IN 22 PIN, 0.300" 

 
 

256K X 11N 24 PIN, 0.300"

1M X11N 28 PIN, TBD 
 2M X 1 IN 28 PIN, TBD

FIGURE3.7.1-3

4K TO 2M BY 1 TTL SRAM FAMILY IN DIP
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JEDEC Standard No. 21-C

Page 3.7.1-8

4K X 4 SRAM

16K X 1 SRAM 
FIGURE 3.7.1-4

16K BY 1 TTL SRAM IN RCC
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JEDEC Standard No. 21-C

Page 3.7.1-9

6aK X 4 DRAM | [pa|&|vss|pa|
PTE

16K X 4 SRAM Pa|avoc}a

 anUj
FIGURE3.7.1-5

64K BY 1 TTL SRAM IN RCC
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JEDEC Standard No. 21-C

Page 3.7.1-10
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   16K X 1 SRAM,0.3”  64K X 1 SRAM,0.3”
 

 
256K X 1 SRAM, 0.3”

 
 

\.  * 1MX1 SRAM, 0.3” & 0.4” fp

 2M X 1 SRAM,0.4”

* The 1M X 1 partis also approved for use in a 0.3” TSOP-2 package

FIGURE3.7.1-6

16K TO 2M BY 1 TTL SRAM IN SOJ
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‘JEDEC Standard No. 21-C

Page 3.7.1-—11

 

Bevis|$0)|DIP|TS0R2|

16M X 1 SRAM WITHG
1M X1 0.4”|0.4”pimxt|0.4"|0.4”|16M X1SRAMW/OG

 

 
 

 

 
JaMxt|04"|0.6”|0.4"|4M X 1 SRAM or SSRAM
f1eMxX1|05"|NA[|0.5”|=—_ S 1M X 1 SRAM WITH G

1MX1SRAM WI0G

256K X 1 SRAM

 

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

# NOTE:For the 4M X 1 devices, the pin assignments for pins 17 & 22
‘are different for the SRAM and SSRAM asfollows,
For SRAM, P17 = NC, P22=A
For SSRAM, P17 = A, P22 = CK

FIGURE 3.7.1—7

256K TO 16M BY 1 TTL SRAM AND SSRAM FAMILYIN DIP, TSOP2, AND SOJ
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JEDEC Standard No. 21-C

Page 3.7.1-12

28 PAD CC

0.350” X 0.550” 
FIGURE3.7.1-8

256K BY 1 TTL SRAM IN RCC
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‘JEDEC Standard No. 21-C
Page 3.7.1-13

 
 
 

4M X 4 CONFIGURATION

[Device|sos|biP_[TSOP2|  16M X 1 CONFIGURATION
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 1M X 4 CONFIGURATION 
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FIGURE3.7.1-9
4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SOJ
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JEDEC Standard No. 21-C

Page 3.7.2-1

3.7.2 Bit Wide ECL SRAM

All of the following standards are for devices which operate with ECL interface levels and powervoltages.
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‘JEDEC Standard No. 21-C

3.7.2.1 — 1K TO 256K BY 1 ECL SRAM FAMILYIN DIP Page 3.7.2-3
CAPACITY—1K, 4K, 16K, 64K & 256K WORDS OF {4 BIT
ELECTRICAL INTERFACE—10Kor 100K ECL

FAMILY—1K, 4K, 16K, & 256K = 10K & 100K ECL
—64K = 10K ECL

PACKAGE—16, 18, 20 OR 22 DIP. 0.4“ WIDE
PIN ASSIGNMENT—Fig. 3.7.2—1

9 3.7.2.2 —- 256K TO 16M BY 1 ECL SRAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2
CAPACITY—-256K, 1M, 4M, AND 16M WORDSOF1 BIT
ELECTRICAL INTERFACE—10Kor 100K ECL

LOGIC FEATURES—-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
—SEPARATE DATA INPUT & OUTPUT PINS

—4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM
CAPACITY—256K, 1M, 4M, AND 16M WORDSOF1 BIT
PACKAGE—28 or 32 PIN SOU, & TSOP2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”[ —28 Or 32 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6% with PP=0.07”.
SPECIAL FEATURES—MILTIPLE CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.2-2

3.7.2.3 — 64K AND 256K BY 1 ECL SRAM IN FLATPACK

CAPACITY—64K, & 256K WORDSOF1 BIT

ELECTRICAL INTERFACE—10K or 100K ECL

PACKAGE—-22, OR 24 PIN FP, 0.535“ WIDE, 0.030 LEAD PITCH
PIN ASSIGNMENT—Fig. 3.7.2-3

3.7.2.4 — 256K TO 16M BY 1 ECL SSRAM FAMILYIN DIP, SOJ, AND TSOP--2

CAPACITY—-256K, 1M, 4M, & 16M WORDSOF1 BIT
ELECTRICAL INTERFACE—10K or 100K ECL

| PACKAGE—28, 32, or 36 PIN SOJ, & TSOP2, 0.3%, 0.4”. or 0.5” wide, PP=0.05”

 

—~28 Or 32 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6* with PP=0.07”.
SPECIAL FEATURES—MILTIPLE CENTERED POWERPINS

~——DIFFERENTIAL CLOCKS

PIN ASSIGNMENT—Fig. 3.7.2—-4

Release 4
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 256K X 1 ECL RAM 
 64K X 1 ECL RAM 
 16K X 1 ECL RAM 
  

 

4K X 1 ECL RAM

 
 

 
 

1K X 1 ECL RAM

      
 

t[@ [1

2|ao|2| a0 i > fail > foal b
= 3 3} At 13S bd S lool 5

4] A2 {4} A2 17], W jis W Ps 7
5] A3 15] A3 16 aN3 18 ats pal at?
6 Aa 6 AA 15 ata 17 Ana helais
7] as |7| a5 hajart frelans [rears
a| as -[a| as 1a]aro 15] ar2[x7] ar4

@ A7 12 a9 lialan 16, a3  

   43) A10 #15) A12 

 12) AS fi4i Att

13; A10 

FIGURE 3.7.2-1

1K TO 256K BY 1 ECL SRAM FAMILY IN DIP
Release 1
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 16M X 1 SRAM WITHG  
 16M X 1 SRAM W/OG 
 

 

  
 

 

faxt[or[os|oa|4X1 SRAM oF SSRAM
Peer  
1MX1 SRAM W/0G

 
256K X 1 SRAM

 i~lLoToalTaTeTs;=|lmislslslsI3] [>]>]>]>[>|> 
 >[>|>|>]>lol]

eATECESN RE ce Ne ce

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

# NOTE:Forthe 4M X 1 devices, the pin assignments for pins 17 & 22
are different for the SRAM and SSRAMasfollows.
For SRAM, P17= NC, P22=A
For SSRAM, P17 = A, P22 = CK

FIGURE3.7.2-2

256K TO 16M BY 1 ECL SRAM AND SSRAMFAMILYIN DIP, TSOP2, & SOJ
Release 4
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64K X 4 ECL RAM

256K X 1 ECL RAM

64K X 1 ECL RAM

>I>aINIZIS
22/24/28 PIN

FLATPACK

0.535” WIDTH

0.030” PITCH

1214Sh>p> JOporSly>|>
212| Q) SoO 
3Q|

TOP VIEW

22 PIN

24 PIN

Af

A

at
VE

A

A |
A
A

API>(>1>1Biki Pippryrphy PPPprpo|
28 PIN

 
>|

FIGURE 3.7.2=3
64K AND 256K BY 1 ECL RAM IN FP

Release 2
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[Device|S0u|DIP_[TS0P2|
EAC SineSse

zsokxi [os[os|NA_|
x1|o#|0|NA

fauxt[oa[oo|oa|

 

  
 
 

 
 
 

 
  
 

16M X 1 SSRAM

  4M X1 SSRAM
 

 
 

1M X 1 SSRAM

 
256K X 1 SSRAM

 

ml>l>IsIsIi,13 
 SBl>l>[>>I]sll 

* These powerpins may be VCC OR VCCA (VSS OR VSSA)as a Manufacturer option

FIGURE 3.7.2—4

256K TO 16M BY 1 ECL SSRAM FAMILYIN DIP, SOJ, & TSOP2  
Release 4
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3.7.3 Nibble Wide TTL SRAM

All of the following standards are for devices which operate with TTL interface levels and powervoltages.

 

Release 1
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3.7.3.1 16 BY 4, INVERTING AND NON INVERTING TTL SRAMIN DIP & SCC
CAPACITY--16 WORDSOF4 BITS

LOGIC FEATURES--This part is available in DATA noninverting and inverting versions
There are two package versionsof this part: one in DIP and the other in SCC

PACKAGE--16 PIN DIP, 0.300" WIDE
PIN ASSIGNMENT--Fig. 3.7.3-1
PACKAGE--20 PAD(PIN) SCC, 0.350" BY 0.350"
PIN ASSIGNMENT--Fig. 3.7.3-2

This standard was developed by Committee 42.1.

3.7.3.2 .25K BY 4 TTL SRAM IN DIP & RCC

CAPACITY--.25K WORDSOF4 BITS
FAMILY~TTL

There are two versionsofthis part: one in DIP and the other in RCC

PACKAGE--22 PIN DIP, 0.400" WIDE
PIN ASSIGNMENT--Fig. 3.7.3-3
PACKAGE--28 PAD(PIN) RCC, 0.350" BY 0.550”
PIN ASSIGNMENT--Fig. 3.7.3-4

This standard was developed by Committee 42.1.

3.7.3.3 256 BY 4 TTL SRAM WITH GIN SCC

256 WORDS OF 4 BITS
LOGIC FEATURES--SEPARATEDATAINPUT & OUTPUTPINS

PACKAGE--24 PAD(PIN) SCC,0.4" X 0.4"
PIN ASSIGNMENT--Fig. 3.7.3-5

This standard was developed by Committee 42.1.

3.7.3.4 4K TO G4KBY 4 TTL SRAM WITHOUT G FAMILY IN DIP

4K, 16K, 64K WORDS OF 4 BITS
PACKAGE--20,22,or 24 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT--Fig. 3.7.3-6

3.7.3.5 4 BY 4 TTL SRAM IN RCC

CAPACITY--4K WORDS OF4 BITS

PACKAGE--20 PAD (PIN) RCC,0.290" BY 0.425 "
PIN ASSIGNMENT--Fig. 3.7.3-7

3.7.3.6 4K TO 1M BY 4 TTL SRAM WITH G FAMILYIN DIP
4K, 16K, 64K, 256K, & 1M WORDS OF 4 BITS
LOGIC FEATURES--Output Enable, G
PACKAGE--22, 24 PIN DIP, 0.3” WIDE

--28 PIN DIP, 0.4" WIDE
--32 PIN DIP, UNDEFINED

PIN ASSIGNMENT--Fig. 3.7.3-8

3.7.3.7 16K TO 256K BY 4 TTL SRAM WITH AND WITHOUTG FANILY IN RCC

16K, 64K, 256K WORDSOF 4 BITS
LOGIC FEATURES--Optional Output Enable
PACKAGE--28 PAD(PIN) RCC, 0.350" X 0.550”
PIN ASSIGNMENT--Fig. 3.7.3-9

3.7.3.8 16K BY 4 TIL SRAM IN RCC

CAPACITY--16K WORDS OF4 BITS

PACKAGE--22 PAD(PIN) RCC, 0.290" X 0.490"
PIN ASSIGNMENT--Fig. 3.7.3-10

Release 1
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3.7.3.9 ~ 4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN SOJ

4K, 16K, 64K, 256K, & 1M WORDSOF4 BITS

LOGIC FEATURES—Optional Output Enable for some densities
—COMMONDATA INPUT & OUTPUT PINS

PACKAGE—~24 or 28 PIN SOu, 0.3“ WIDE
-—28 PIN SOU, 0.3” or 0.4“ WIDE
~~-32 PIN SOJ, UNDEFINED

Release 5 adds approvalfor the 64 X 4 part to be supplied in a 0.3” SOJ or TSOP-—2
PIN ASSIGNMENT—Fig. 3.7.3-11

3.7.3.10 — 64K TO 4M BY 4 TTL SRAMIN DIP, SOJ, AND TSOP-—2
CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—COMMONDATA INPUT & OUTPUT PINS

—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES

PACKAGE-—28, 32, or 36 PIN SOJ, & TSOP~2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”
—28 Or 32 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6* with PP=0.07”.

SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.3-12

3.7.3.11 — 64K TO 4M BY 4 TTL SRAM WITH SEPARATE DATAI/OIN DIP, SOJ, AND TSOP--2
CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUTPINS

—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES

PACKAGE—32 or 36 or 40 PIN SOJ, & TSOP2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”
~—32 Or 36 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6* with PP=0.07”.

CAPACITY——-32K, 64K, 128K, 256K WORDS OF8 BITS
SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT——Fig. 3.7.3-13

3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM)IN DIP, SOJ, AND TSOP-2
CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUTPINS

-——OUTPUT ENABLE FOR ALL DENSITIES

PACKAGE—32, 36, or 40 PIN SOU, & TSOP2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”
-~-32 or 36 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6“ with PP=0.07”.

SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.3~14

3.7.3.13 — 4K AND 16K BY 4 CACHE TAG SRAMIN DIP AND SOJ

CAPACITY—A4K, 16K WORDSOF4 BIT
LOGIC FEATURES-—-OPTIONAL ASHYNCHRONOUSCLEAR INPUT

PACKAGE—A4KX 4, 22 PIN DIP AND SOu, 0.3°
—-16K X 4, 24 PIN DIP AND SOJ, 0.3%

PIN ASSIGNMENT-—Fig. 3.7.3-15

3.7.3.14 —- 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4IN DIP AND SOJ
SEE PAR. 3.7.1.9 AND FIG. 3.7.1-9 FOR DETAILS OF THIS STANDARD

 

 

Release 5
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1K X 1 TTL RAM

256 X 1 TTL RAM

16 X 4 TTL RAM, NON-INVERTING

16 X 4 TTL RAM, INVERTING

 

| 8 TOP VIEW 9 | ,

FIGURE3.7.3-1

16 BY 4INVERTING AND NON-INVERTING TTL SRAM IN DIP
Release 1
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20 PAD CC
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FIGURE3.7.3-2

16 BY 4INVERTING AND NON-INVERTING TTL SRAM IN SCC 'elease
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256 X 4 TTL RAM

| 11 Top VIEW

FIGURE 3.7.3-3
256 BY 4 TTL SRAM IN DIP
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.25K X 4 RAM

28 PAD CC

0.350” X 0.550”

FIGURE3.7.3-4

256 BY 4 TTL SRAM IN RCC
Release 1

IPR2018-00047

ASUS Computer EX1006 Page 235

 



IPR2018-00047 
ASUS Computer EX1006 Page 236

Ue

 
 
256 X 4 SRAM

Release 1

FIGURE 3.7.3-5

256 BY 4 TTL SRAM IN SCC
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t

IE SUITE Si1olE sE,S E,S

vss vss

PIN

DIP

TOP VIEW

4K X 4 IN 20 PIN, 0.300”

16K X 4 IN 22 PIN, 0.300”

* 64K X 4 IN 24 PIN, 0.300”

FIGURE3.7.3-6

 

 
 
 

 

W 412) W 413] W 15

*This part is also approved
in a 0.3” SOU

4K TO 64K BY 4 TTL SRAM FAMILY WITHOUTG IN DIP
Release 1
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4K X 4 SRAM

16K X 1 SRAM  
FIGURE3.7.3-7

4K BY 4 TTL SRAN IN RCC
Release1

IPR2018-00047

ASUS Computer EX1006 Page 238



IPR2018-00047 
ASUS Computer EX1006 Page 239

JEDEC Standard No. 21-C

Page 3.7.3-12  

 

   

Afi 32} ved

A |2 3 A

Al3} a {i} nell 28 vedzs vedso A
‘alal a lal a [2 bl a bal a [ol A
abl ablo vedbdo 2]
carat “Asda at oI
ala als| als] 2d a bal a bel a fret A.

welsl alel alel a a a foal a bal a p25] ne
‘alel al7| al7| a od a bal wa bol a bal ne

ra hol alel a lel a il a bal nclal a bl a
alnt alot als A 18] Nc]20 neko nelzl a
ala a hol a po] a 111 palis| palis| balz:! pa
‘ala at a Bl a 14 palis| palisl palo pa
Estesle.s/2lE5 15} DQ]17 pali| palis ba
Shas alla 144 pafie palid palisl ba
vsslid vssl4 veal 4I vssl 2 13 W ist Ww fist Ww [dW

4K X 4 IN 22 PIN, 0.3007

16K X 4 IN 24 PIN, 0.300”

64K X 4 IN 28 PIN, 0.300"

256K X 4 IN 28 PIN, 0.400”

1M X 4 IN 32 PIN, TBD

 
FIGURE3.7.3-8 _

4K TO 256K BY 4 TTL SRAM FAMILY WITHG IN DIP
Release 1
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Pttt
256K X 4 SRAM ALRLATAya|

64K X 4 SRAM HatTE
16K X 4 SRAM [neepet

28 TERMINAL CC

0.350” X 0.550”

TOP VIEW

rs[e

 
FIGURE 3.7.3-9

16K TO 256K BY 4 TTL SRAM FAMILY IN RCC
Release 1
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FIGURE 3.7.3-10

16K BY 4 TTL SRAM IN RCC
Release 1
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4K X 4 IN 22 PIN, 0.3%

16K X 4 IN 24 PIN, 0.3”

64K X 4 IN 28 PIN, 0.300”

* 256K X 4 IN 28 PIN, 0.3” & 0.4”

1M X 4 IN 32 PIN, TBD

* The 256K X 4 part is also approved for use in a 0.3” TSOP-2 package.

FIGURE 3.7.3—11

4K TO 1M BY 4 TTL SRAM WITH AND WITHQUT G FAMILY IN SOJ
Release 5
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eee[so[oersore  4M X 4 SRAM WITHG 
 xcs[ospos]

fefaeporor
laxa[os|NA|os"|

  4M X 4SRAM W/OG
 

    1M X 4 SRAM and SSRAM WITHG   
  256K X 4 SRAM WITHG

 
 

256K X 4 SRAM W/O'G

 
64K X 4 SRAM WITH G

 

eee ete ete mee em aete

LeAA HRT URLE RRNNN ci Semele Se co eS ASImn ste

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option
# NOTE: For the 1M X 4 devices, the pin assignments for pins 17 & 22
are different for the SRAM and SSRAM asfollows.
For SRAM, P17= NC, P22=A
For SSRAN, P17 = A, P22 = CK

FIGURE3.7.3—12

64K TO 4M BY 4 TTL SRAM FAMILYIN DIP, TSOP2, AND SOJ
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[Device[S04|ip[TSOPS,

eakxa||0.3”|0.3"|NA|- —
1M X 4 SRAM WITH G

256K X 4 SRAM WITHG

 
  
 
 
 

  

4M X 4 SRAM WITHG

4M X 4 SRAM W/OG

  Sesecho Sreeeee

Fiuxa[oa|06|04"|
256K X 4 SRAM W/OG

64K X 4 SRAM WITHG

A;>;oyoyrir

>|>|>t}ris/919]
aeeaERiINNR SARL SS NA! AO eA SRN

* These powerpins may be VCC OR VCCA(VSS OR VSSA) asa Manufacturer option

FIGURE3.7.3-13

64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATE DATAI/O IN DIP, TSOP2, AND SOJ
Release 4
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4M X 4 SSRAM  
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256K X 4 SSRAM

fiuxa[oa[os|04"|

  1M X 4 SSRAM

 
 
 

  

    
 

64K X 4 SSRAM

>[>l[rol>l>i12]at 
* These powerpins may be VCC OR VCCA(VSS OR VSSA)as a Manufacturer option

FIGURE 3.7.3-14

64K TO 4M BY4 SYNCHRONOUS SRAM (SSRAIM) FAMILY IN DIP,SOJ,AND TSOP-2
Release 4
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lieioo TOP VIEW
  

4K X 4 IN 22 PIN, 0.300”

16K X 4 IN 24 PIN, 0.300”

FIGURE3.7.3-15

4K AND 16K BY 4 CACHE TAG SRAN IN DIP AND SOJ
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3.7.4 Nibble Wide ECL SRAM

All of the following standards are for devices which operate with ECL interface levels and powervoltages.

 

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

CAPACITY—256, WORDS OF4 BITS
ELECTRICAL INTERFACE-—~100K ECL

There are two versionsofthis part: one in SFP andthe other in DIP
PACKAGE—24 PIN DIP, 0.4* WIDE
PIN ASSIGNMENT—Fig. 3.7.4—1
PACKAGE-——24 PIN SFP, 0.380‘ BY 0.380”
PIN ASSIGNMENT—Fig. 3.7.4~2
This standard was developed by Committee 42.1.

3.7.4.2 — 1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP

CAPACITY—1K, 4K, & 16K, WORDS OF4 BITS
ELECTRICAL INTERFACE——10K or 100K ECL

—-USES 100K ECL CENTERED POWERPINS
PACKAGE—1K in 24 PIN DIP, 0.4“ WIDE

—4K & 16K in 28 PIN DIP, 0.4% WIDE
PIN ASSIGNMENT-—Fig. 3.7.4—1
This standard was developed by Committee 42.1.

3.7.4.3 — .25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILYIN DIP

CAPACITY—256, 1K, 4K, 16K WORDSOF4 BITS
ELECTRICAL INTERFACE—10K ECL

—USES 10K ECL CORNERED POWERPINS
—A4Kpart, also 100K ECL

PACKAGE—.25K & 1K, 24 PIN DIP, 0.4% WIDE
—4K & 16K, 28 PIN DIP, 0.4* WIDE

PIN ASSIGNMENT-——Fig. 3.7.44
This standard was developed by Committee 42.1.

3.7.4.4 — 16K BY 4,10K & 100K ECL SSRAM IN DIP

CAPACITY—16K, WORDS OF4 BITS
ELECTRICAL INTERFACE—10K or 100K ECL

~-USES 100K ECL CENTERED POWERPINS
PACKAGE—32PIN DIP, 0.4“ WIDE
THESE DEVICES CONTAIN BUILT IN WRITE CYCLE TIMING
PIN ASSIGNMENT—Fig.3.7.4~-5
This standard was developed by Commitiee 42.1.

[| 3.7.4.5 — 64K TO 4M BY 4 ECL SRAMIN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURE—-COMMONDATAINPUT & OUTPUT PINS

—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
ELECTRICAL INTERFACE—ECL

PACKAGE-—28, 32, or 36 PIN SOJ, & TSOP-2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”| —28 Or 32 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6% with PP=0.07”.
SPECIAL FEATURES—MULTIPLE CENTERED POWERPINS
PIN ASSIGNMENT—Fig. 3.7.4-6

{| 3.7.4.6 — 64K TO 4M BY 4 ECL SRAM WITH SEPARATEDATAI/O IN DIP, SOJ, AND TSOP--2

CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—-SEPARATE DATA INPUT AND OUTPUTPINS

—OPTIONAL OUTPUT ENABLE FOR SOMEDENSITIES
ELECTRICAL INTERFACE—ECL

/ ’  PACKAGE—32, 36, or 40 PIN SOJ, & TSOP~2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”

 
 

~~32 or 36 PIN DIP,0.3”, 0.4” with PP=0.1”, or 0.6% with PP=0.07”.
SPECIAL FEATURES—MULTIPLE CENTERED POWERPINS
PIN ASSIGNMENT—Fig. 3.7.4-7

Release 4
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3.7.4.7 ~ 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM)IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES-—-SEPARATE DATA INPUT AND OUTPUT PINS

—OUTPUT ENABLE FOR ALL DENSITIES
ELECTRICAL INTERFACE—10K or 100K ECL

PACKAGE—32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4”. or 0.5” WIDE with PP=0.05”
~~32 or 36 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6* with PP=0.07”.

SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS

PIN ASSIGNMENT-—Fig. 3.7.4-8

3.7.4.8 ~ 64K BY 4 ECL SRAM IN FP

CAPACITY—64K WORDSOF4 BITS
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
ELECTRICAL INTERFACE—~10K or 100K ECL

PACKAGE—28PIN FP, 0.535“ WIDE, 0.030” LEAD PITCH
PIN ASSIGNMENT-——Fig. 3.7.4—9

3.7.4.9 — 256K BY 4/512K BY 2 RECONFIGURABLE SRAMIN DIP & SOJ

CAPACITY—256K WORDS OF 4 BITS OR 512K WORDSOF2 BITS

LOGIC FEATURES—-RECONFIGURABLE CAPACITY & DATA INTERFACE
ELECTRICAL INTERFACE—10Kor 100K ECL

PACKAGE—=3z2PIN DIP or SOJ, 0.4* wide
SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT——Fig. 3.7.4-10

| 3.7.4.10 - 64K TO 4M BY 4 SRAM FAMILY IN DIP AND SOuIN DIP, SOJ, AND TSOP-2
CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—SEPARATEDATA INPUT AND OUTPUT PINS

—BIT SELECTION
ELECTRICAL INTERFACE—1 0K or 100K ECL

PACKAGE—36 or 40 PIN SOJ, & TSOP-2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05"| —36 or 40 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6% with PP=0.07”.
SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.4—-11

| 3.7.4.11 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUTPINS
—DIFFERENTIAL CLOCKS

ELECTRICAL INTERFACE—10Kor 100K ECL

PACKAGE—32, 36, or 40 PIN SOJ, & TSOP~2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”| —32 or 36 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6“ with PP=0.07”.
SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.4—-12

] 3.7.4.12 -64K TO 4M BY 4 SSRAM FAMILYIN SIP AND SOJ IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDSOF4 BIT
LOGIC FEATURES—SEPARATEDATA INPUT AND OUTPUT PINS

—BIT SELECTION

ELECTRICAL INTERFACE—1 0K or 100K ECL

PACKAGE-—~36, 40, or 44 PIN SOJ, & TSOP2, 0.3%, 0.4”. or 0.5" wide
—36, 40, or 44 PIN DIP, 0.3”, 0.4”, or 0.6" wide..

PACKAGE—36,40, or 44 PIN SOJ, & TSOP-—2, 0.3%, 0.4”. or 0.5” WIDE with PP=0.05”
—36 or 40 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6“ with PP=0.07”.

SPECIAL FEATURES—REDUNDANT CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.4—13
Release 4
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16K X 4, 10K & 100K ECL RAM

4K X 4, 10K & 100K ECL RAM

1K X 4, 10K & 100K ECL RAM

256 X 4, 100K ECL RAM

pt [2 21) W |
p2 [3 24 NC
pa|4| 25] a3
ao| 5 24) a2
at [6] at |6[vec] «{vec| « 19] AO |19| A7 23) at1
vec|7|vec| 7 ecg 7\eoa 7 ts|vee || vee fa]asfra] ato
ccalelrcea 8 a2 [8] ao|s 7] a7 [17] as[orlverbil vee

a2{| a2[>| as| 9|a80|9| | oa 16] as lid nc 20] As
a3 {iol a3 [19 ao [id at 10 | |} |ts} as ]15| as 19| A8
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alta} isaa[as] ae

FIGURE 3.7.4-1

256 BY 4, 100K ECL SRAM IN DIP
1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP

Release 1

IPR2018-00047

ASUS Computer EX1006 Page 252



IPR2018-00047 
ASUS Computer EX1006 Page 253

JEDEC Standard No. 21-C

Page 3.7.4-6
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FIGURE 3.7.4-2

256 & 1K BY 4, 100K ECL SRAM IN SFP
Release 7

IPR2018-00047

ASUS Computer EX1006 Page 253



IPR2018-00047 
ASUS Computer EX1006 Page 254

w&

 

 

Release 1

CCA} 1 CCA! 1 FVCCAI 1

JEDEC Standard No. 21-C

Page 3.7.4-7

 
 

16K X 4 ECL RAM
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1K X 4 ECL RAM 
 256 X 4 ECL RAM 
 

 

 
 

| | 24l vec }24| vec 28| vec

24 Q2|2} Qo |2 | 23} Q3 {23 Q1 27] Qi

3{.a3|3]}Bso|3}|| || {22)'Bs3|22} ao 26) Qo

4 Ao|4] at }4 | | 21] a2 fail D3 25} D3
s| a || 8671s | | 20|BS2 |20| D2 24) D2
6 Az 6 bo 6 | | 19] D3 [19] D1 23| D1
74 A347] D117 | 18] p2 |18] Do 22] DO

sl as lalw |s | | ‘| aa | al =
o| as lo] as[so | || 16 3 16] W 20] Wi

10 Ne 10] ag {10 | | 15] a2 {1s} ag 19] W2
i a8 ufa7 ft|| TOP VIEW P| a4 A 14 A 18 ata
12) Vee |12] vee |12 | 94 PIN | 13] Ao 113] A7 17| A12
13 | | 16] Att

7 | a 1s At0

 
FIGURE3.7.4-4

25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILYIN DIP
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16K X 4 ECL SSRAM

 

* This power pin may be VCC or VOCA as a manufacturers option
VR = ECL Threshold Reference Voltage

 
FIGURE 3.7.4-5

16K BY 4, 10K & 100K ECL SSRAMIN DIP
Release 1
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4M X 4 SRAM WITHG
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256K X 4 SRAM WITHG

256K X 4 SRAM W/OG

64K X 4 SRAM WITHG
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* These power pins may be VCC OR VCCA (VSS OR VSSA)as a Manufacturer option

FIGURE 3.7.4-6

64K TO 4M BY 4 ECL SRAM FAMILYIN DIP, SOJ, AND TSOP-2
Release 4
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* These power pins may be VCC OR VCCA (VSS OR VSSA)as a Manufacturer option

FIGURE3.7.4—7

64K TO 4M BY 4 ECL SRAM WITH SEPARATE V/O FAMILY IN DIP, SOJ, AND TSOP-2
Release 4
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 4M X 4 SSRAM  
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256K X 4 SSRAM

  
64K X 4 SSRAM
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* These powerpins may be VCC OR VCCA(VEEor VEEA) as a Manufacturer option

FIGURE 3.7.4-8

64K TO 4M BY 4 ECL SSRAM FAMILYIN DIP, SOJ, AND TSOP-2
Release 4
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64K X 4 ECL RAMI

256K X 1 ECL RAM

64K X 1 ECL RAM

22/24/28 PIN

FLATPACK

0.535” WIDTH

0.030” PITCH

TOP VIEW

22 PIN

24 PIN

 
FIGURE 3.7.4-9

64K AND 256K BY 1 ECL RAM

64K BY 4 ECL RAN

IN FLATPACK

Release 2
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 512K X2 ECL RAM

 
  [ “MultifunctionPinTruthTable Cd

Function vs. Mode Select Pin (11) Level

Pin 11 Level/Function > VEE/D1 VEE/B

_RAM——— 256K X 4 512K X2
  

 
FIGURE 3.7.4-10

256K X 4 or 512K X 2 CONFIGURAB
IN SOJ & DIP

 LE SRAM

Release 2
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Package Width[PackageWidth

[Davee[sou|Dip[TSOPS,

fiux4a[oe[oe|04"|
fauxa[os|NA[05°|

  
 

 

4M X 4 SRAM
 

  256K X 4 SRAM

  64K X 4 SRAM

 
 
 

 
 

5

gl>tl>Il>t>I>Zip>|>[>>|]
IS| Igig|

 >{>[>[>[sp2irye 
* These powerpins may be VCC OR VCCA (VSS OR VSSA)as a Manufacturer option

FIGURE 3.7.4—11 |
64K TO 4M BY4 BIT SELECTABLE ECL SRAM FAMILYIN DIP, SOJ, AND TSOP-2

Release 4
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4M X 4 SSRAM

 
 

1M X 4 SSRAM

 
 

256K X 4 SSRAM

64K X 4SSRAM

iSds Pi>t>[>|Qi
aeeeaaSNSOR

* These power pins may be VCC OR VCCA(VEEor VEEA) as a Manufacturer option

FIGURE 3.7.4—12

 

Page 3.7.4—-15

64K TO 4M BY 4 ECL SSRAM FAMILYIN DIP, SOJ, AND TSOP-2
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 4M X 4 SSRAM
 
 
 

1MX4SSRAM
 
 
 

 

 256K X 4 SSRAM

 64K X 4 SSRAM

 QUQ1S84 
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* These powerpins may be VCC OR VCCA (VSS OR VSSA)as a Manufactureroption

FIGURE 3.7.4—-13

64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILYIN DIP, SOJ, AND TSOP-2
Release 4
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3.7.5 Byte Wide TTL SRAM

All of the following standards are for devices which operate with TTLinterface levels
and powervoltages.
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3.7.5.1 — 64 BY 9 TTL SRAM IN SCC

CAPACITY——-64 WORDSOF 9 BITS

PACKAGE28 PAD(PIN) SCC, 0.450* X 0.450”
PIN ASSIGNMENTS—Fig.3.7.5—1
This standard was developed by Committee 42.1.

3.7.5.2 -1K & 2K BY 8 TTL SRAM IN DIP

CAPACITY—1K, 2K WORDS OF8 BITS
PACKAGE—?24PINDIP, 0.6* WIDE
PIN ASSIGNMENT—Fig. 3.7.5—2

3.7.5.3 - 2K & 4K BY 8 TTL SRAM IN RCC

CAPACITY—2K, 4K WORDSOF 8 BITS
PACKAGE—32 PAD(PIN) RCC, 0.450% BY 0.550”
PIN ASSIGNMENT-—Fig. 3.7.5-3
These parts are CC equivalents of 24 Pin DIP devices.

3.7.5.4 ~ 2K TO 32K BY 8 TTL SRAM FAMILYIN DIP & SOJ,
CAPACITY—2K, 4K, 8K, 16K, & 32K WORDSOF8 BITS,
PACKAGE—~28 PIN DIP, 0.6% WIDE

—28 PIN DIP, 0.3“ WIDE OPTIONAL FOR8K & 32K DEVICES
PIN ASSIGNMENT—Fig. 3.7.5—-4

3.7.5.5 ~ 5K TO 32K BY 8 TTL SRAM FAMILY IN RCC

CAPACITY—.5K, 1K, 2K, 4K, 8K, 16K, 32K WORDSOF8 BITS
PACKAGE—32 PAD(PIN) RCC,0.450“ BY 0.550”
PIN ASSIGNMENT—Fig.3.7.5—5  

3.7.5.6 — 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP-2,
CAPACITY—32K, 128K, 256K, 512K WORDSOF8 BITS,
PACKAGE—28 OR 32 PIN SOuJ,0.3”, 0.4* WIDE OR NOT DEFINED

—32 PIN TSOP-2 (see Fig. 3.7.5—-6 for package approvals)
PIN ASSIGNMENT-—Fig. 3.7.5-6

3.7.5.7 — 64K TO 512K BY 8 TTL SRAM FAMILYIN DIP,
CAPACITY—64K, 128K, 256K, 512K WORDSOF8 BITS,
PACKAGE—32 PIN DIP, 0.6% WIDE
PIN ASSIGNMENT—Fig. 3.7.5—7

3.7.5.8 — 32K TO 256K BY 9 TTL SRAM FAMILYIN DIP,

CAPACITY-—32K, 64K, 128K, 256K WORDS OF9 BITS,
PACKAGE—32 PIN DIP, 0.6° WIDE

—OPTIONAL32 PIN DIP & SOU, 0.3 WIDE FOR 32K DEVICE
PIN ASSIGNMENT—Fig. 3.7.5-8

3.7.5.9 — 32K TO 2 BY 8 AND 512K TO 2M BY 9 TTL SRAMIN DIP, SOJ, AND TSOP-—2
CAPACITY—32K, 128K, 512K, 2M WORDS OF8 BIT AND 512K, 2M WORDSOF 9 BITS
LOGIC FEATURES—-COMMONDATA INPUT & OUTPUT PINS

—-OQUTPUT ENABLE FOR ALL DENSITIES

PACKAGE—32, 36, or 40 PIN SOJ, & TSOP-2, 0.3% 0.4”. or 0.5” WIDE with PP=0.05”
—-32 or 36 PIN DIP, 0.3”, 0.4” with PP=0.1”, or 0.6“ with PP=0.07”.

SPECIAL FEATURES-—-MULTIPLE CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.5~9
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Page 3.7.5-3

3.7.5.10 — 32K and 128K BY 8 TTL SSRAM IN DIP AND SOJ

CAPACITY-—32K, & 128K WORDSOF8 BIT
LOGIC FEATURES—SEPARATE DATA INPUT & OUTPUT PINS

-~OUTPUT ENABLE

PACKAGE-—40PIN DIP, 0.6" wide
—40 PIN SOJ, UNDEFINED

SPECIAL FEATURES—MULTIPLE CENTERED POWERPINS

PIN ASSIGNMENT—Fig. 3.7.5-10

3.7.5.11 — 2K TO 32K BY 9 DPSRAM FAMILY IN 68 SCC

CAPACITY-——2K, 8K, 32K WORDS OF9 BITS,
LOGIC FEATURES—Twoidentical access poris
PACKAGE—68 PAD(PIN) SCC, 0.950% X 0.950”
PIN ASSIGNMENT—Fig. 3.7.5-11
This part contains twoidentical ports for access to the storage array. These portsincludefull
sets of address, data, and control signals.

3.7.5.12 —- 32K BY 9 CACHE SRAMIN 44 SCC

CAPACITY—32K WORDSOF9 BITS,
LOGIC FEATURES—Internal CACHE data comparelogic
PACKAGE—44 TERMINALSCC,0.500“ X 0.500”
PIN ASSIGNMENT—Fig. 3.7.5-12
This part contains specialized logic functions whichallow itto be used to implement the CACHE
memory function conveniently.

3.7.5.13 — 128K BY 8 SRAM IN TSOP1

CAPACITY—128K WORDSOF8 BITS

PACKAGE—-32 PIN TSOP1, 20 mm X 8 mm,0.5 mm PIN PITCH
PIN ASSIGNMENTS—Fig.3.7.5—13

3.7.5.14 — 128K BY 8 & 9 SSRAM IN SOJ

CAPACITY—-128K WORDSOF8 BITS

PACKAGE—32 PIN SOJ, 0.400°
PIN ASSIGNMENTS—Fig. 3.7.5-14

3.7.5.15 — 1K AND 2K BY 8 DPSRAM FAMILYIN 48 DIP

CAPACITY—1K, 2K WORDSOF8 BITS,
LOGIC FEATURES—Twoidentical access ports
PACKAGE—48PINDIP, 0.600“
PIN ASSIGNMENT—Fig. 3.7.5-15

This part contains two identical ports for access to the storage array. These portsinclude full sets of address, data, and control
signals.

3.7.5.16 — 128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO-N

CAPACITY—128K, 256K, 512K WORDSOF8 BITS,
PACKAGE—32 PIN LEADLESS CERAMIC SO, 0.400*
PIN ASSIGNMENT-——Fig. 3.7.5—-16
This family of parts is based on the evolutionary SRAM pinout family described in Sec. 3.7.5.7

3.7.5.17 — 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM IN 33 DIP, TSOP2, AND SOU
CAPACITY—-128K & 512K WORDS OF8 OR9BITS,

LOGIC FEATURES—Both Synchronous and Asynchronous versions of the 128K part
PACKAGE—36 PIN DIP, TSOP2, or SOJ, 0.400% or 0.600”,

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

Release 7
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Page 3.7.5—-4

3.7.5.18 — 128K TO 2M BY 8/9 BURST SRAM IN BGA

CAPACITY—128K, 256K, 512K, 1M, 2M WORDSOF 8 OR 9 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT——Fig. 3.7.5—18
These parts contain BURST addressing capability.

3.7.5.19 — 128K TO 2M BY 8/9 SSRAM IN BGA

CAPACITY—-128K, 256K, 512K, 1M, 2M WORDSOF 8 OR 9 BITS,
PACKAGE-—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.5—19
Included with this standard is a table of the BOUNDRY SCAN ORDERto beusedin testing the
parts.
BOUNDRY SCAN ORDER TABLE—Fig.3.7.5-20

3.7.5.20 — 32K BY 8 SRAM IN TSOP1

CAPACITY—-32K WORDSOF8 BITS

PACKAGE—32 PIN TSOP1, 8 mm X 11.8 mm, 0.55 mm PP’
PIN ASSIGNMENTS—Fig. 3.7.5-21
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Page 3.7.6-4a
3.7.5.18 — 128K TO 2M BY 8/9 BURST SRAM IN BGA

CAPACITY—128K, 256K, 512K, 1M, 2M WORDSOF 8 OR 9 BITS,
PACKAGE-——7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.5-18
These parts contain BURSTaddressing capability.

3.7.5.19 ~ 128K TO 2M BY 8/9 SSRAM IN BGA

CAPACITY—-128K, 256K, 512K, 1M, 2M WORDSOF8 OR 9 BITS,
PACKAGE-—-7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.5-19
Includedwith this standardis a table of the BOUNDRY SCAN ORDERto be usedintesting the
parts.

BOUNDRY SCAN ORDER TABLE-——Fig. 3.7.5—20
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 TOP VIEW 
 

FIGURE 3.7.5-1

64 BY 9 SRAM IN SCC
Release 1
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2K X 8 SRAM

1K X 8 SRAM

1K X 8 NVRAM

5K X 8 NVRAM

2K X 8 EEPROM .

1K X 8 EEPROM

5K X 8 EEPROM

  
 

24 PIN DIP
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TOP VIEW

FIGURE3.7.5-2

1K & 2K BY 8 TTL SRAMIN DIP
Release 1
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FIGURE3.7.5-3
2K & 4K BY 8 TTL SRAM IN RCC
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32K X 8 DRAM

*32K X 8 SRAM

16K X 8 SRAM

* 8K X 8 SRAM

4K X 8 SRAM

2K X 8 SRAM

28 PIN DIP

“**S or Opt. @Eors * These parts Are also approved in a 0.3" DIP and 0.3” SOJ

FIGURE 3.7.5-4
2K TO 32K BY & TTL SRAM FAMILYIN DIP & SOJ
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FIGURE 3.7.5-5

5K TO 32K BY 8 TTL SRAM FAMILY IN RCC
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34 VOCi32 VCCi32a VCCi34 VCC

A lof A Jot A [of NC]o 31 A i3 A FSi} A JS] A

A j3f A lal A laf Ajai A 28VCCI3q NC 730 NC 730 30 A

A l5p Als5p A [5] Als 2m A fee A 428 GA

Ale) A jel A lel A lel A 27 A f27 A fe 27 A Yt

 

alal Alal A lal A lal a fed a bed a bedabed a |
Alol alolalolalol A led bed & bd & bed @
’lio ‘’le ran AIto 2 “A bd A b A bd A
A 11 ran rar a[tt A Toc [dsoaSok AoE
Alida lid a[ida(12 by pa [211 pa fey] ba fo] pa 

 
 

 

 
 

DQ 114 DQ 114 DQ |14 DQ 114 DQ }14 ; #19] DQ fig; DQ 19] DQ fig) DQ

| DQ 119 DQ 115 DQ }1& DQ /14 DQ [1s 18] DQ #18; DQ fig} DQ fig) DQ

VSS/1@ VSS/1@ VSS]14 VSS}1@ VSS} 714 17] DQ 17; DQ fi7} DQ 7; DQ

2K X 8 IN 28 PIN, 0.4 or 0.

64K X 8 IN 28 PIN, 0.400”

* 128K X 8 IN 32 PIN,0.4 or 0.3”

256K X 8 IN 32 PIN, TBD 
512K X 8 IN 32 PIN, TBD

* The 128K X 8 deviceis also approved for use in 0.300” wide TSOP-2 (PDSO-G) packagewith a pin pitch of 0.050”

FIGURE3.7.5-6

32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ
Release 4
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512K X 8 SRAM

256K X 8 SRAM 
 

  
 
 

128K X 8 SRAM

64K X 8 SRAM

  
32 PIN DIP 
 0.6”

 
 TOP VIEW

FIGURE3.7.5-7

64K TO 512K BY 8 TTL SRAM FAMILYIN DIP
Release 1
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256K X 9 SRAM

128K X 9 SRAM

64K X 9 SRAM

* 32K X 9 SRAM

32 PIN DIP
6. 2

#=E or NC

x This part is approved also with 0.3” DIP and 0.3” SOJ

FIGURE 3.7.5-8

32K TO 256K BY 9 TTL SRAM FAMILYIN DIP
Release 1
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Package Width[Packagewah]
[pace[805[DIP|TSO|

|teaxxe|0|04|NA

512K xX 8/9|0.4"|0.6"|0.4"|
|amxee|os"|NA|05"|

  
  

  
 
 

 
  
 

  

2M X 8 SRAM

512K X39 SRAM
  

512K X 8 SRAM

128K X 8 SRAM

32K X 8 SRAM

 

* These powerpins may be VCC OR VCCA (VSS OR VSSA)as a Manufacturer option

FIGURE3.7.5-9

32K TO 2M BY 8 AND 9 TTL SRAM FAMILYIN DIP, TSOP2, AND SOJ
Release 4
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 [bewee|80.[DiS

PeesPeoterta
|128kX8|TBD|0.6"|NA|

iA

 
 

128K X 8 SSRAM

32K X 8 SSRAM  
  

 mu TOP VIEW ]

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufactureroption

FIGURE3.7.5—10

32K AND 128K BY 8 TTL SSRAMIN DIP, TSOP2, AND SOJ

 

 

 

Release 4
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8K X 0 DPSRAM
exxeorsnaal ATATALATATATATATATATATATA)ATATATA

2x x 9 DPSRAM oleeoelFesete|fooSS ALEA)

68 TERMINAL

CHIP CARRIER

0.950” X 0.950”

TOP VIEW

 
effetetele=lestata

THE SIGNALS ASSOCIATED WITH FORT A HAVE THE SUFFIX A ON THE PiN NAME; THOSE ASSOCIATED WITH PORT B HAVE THE SUFFIX B.

E atinghae boonchangedtothe Ins numbered with Pin 1 in tha upper att comer of theNOTE: eeby Coenber bean changed to ths orront veraion to maintain a uniform numbering conventionaiken Std. 21

FIGURE3.7.5-17

2K TO 32K BY 9 DPSRAM FAMILY IN SCC
Release 1
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seraceee [=[ieeate[e[=[al=

 44 PIN or PAD

CHIP CARRIER

0.500” X 0.500”

NOTE — ADV, ADSC, & ADSP are specisiized inputs which are unique
to this part and are not defined in Sec. 2 of this Standard.

FIGURE 3.7.5-12

32K BY 9 CACHE SRAM IN SCC

Release 2
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128K X 8 SRAM

i

fi|

32 pin
TSOP1

20 mm X 8 mm
0.5 mm Pin Pitch Afoehong,LETTETETTTTiQAfLTETttel

l

f

 
The JEDEC Std. No 30 designatorfor the TSOP1 package is PDSO-G

FIGURE 3.7.5-13

128K BY 8 SRAM IN TSOP1

Release 2
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129K X 9 SSRAM

128K X 8 SSRAM

All INPUTS and OUTPUTScan beeither registered or latched

FIGURE3.7.5—-14

128K BY 8 & 9 SSRAM IN SOJ

Release 2
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2K X 8 DPSRAM

1K X 8 DPSRAM

| 24 TOP VIEW 25] |

FIGURE 3.7.5-15A

1K AND 2K BY 8 DPSRAMIN DIP

Release 2
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Page 3.7.5~20
1K & 2K BY 8 DPSRAM TRUTH TABLE a

INPUTS
EA EB AOA-ASA BYA BYB FUNCTION

AOB-A9B Whenusedas an output Whenusedas an output

x x NO MATCH H H Normal
H Xx MATCH H H Normal
x h MATCH H H Normal
L L MATCH Lif EA and AOA-AQA Are stable —_L if EB and AOB-ASB are stable Write

prior to EB and AOB-A9B (@) prior to EA and ADA-A9A(2) inhibit)

4. Pins BYA and BYB are wither both inputs or both outputs depending on the parttype. When used asinputs,
BYx gates Wx. Wx internal —- Wx OR NOT BYx. BYx outputs are open drain outputs.
2.If the primacy of stable inputs cannot be resolved, either BYA = low or BYB = low,will result BYA and BYB
outputs cannot be low simultaneously.
3. Writes to port A are internally ignored when BYAoutputs are driving low regardless of actuallogic level on
the pin. Writes to port B are intemally ignored when BYB outputs are driving low regardless of actual logic
tevel on the pin.

iK BY 8 DPSRAM FUNCTION TABLE

 

PORT A INPUTS PORT B INPUTS
WA EA GA AOA- WB EB GB_ AOB_INTA_ INTB FUNCTION

ASA ASB

Look X  3FF xX X x Xx x L(1) SET INTB F-F
Xx xX Xx X Xx L L 3FF xX H RESET INTB F-F
Xx xX Xx Xx L L X  3FF Lt) xX SET INTA F-F
X oL L  3FE xX x x Xx H x RESET INTA F-F

1. Interrupt B will not be setif BYA is low when WAis low.InterruptA will not be setif BYB is low when WBis
low. Interrupt outputs are open drain.

FIGURE 3.7.5—-15B

1K AND 2K BY 8 DPSRAM IN DIP

 

Release 2
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Release 3

JEDEG Standard No. 21-C
Page 3.7.5~21

512K X 8 SRAM

256K X 8 SRAM

128K X 8 SRAM

vcc

[>{OU>Trp>p>psiyxp>y 
NOTE: CDSO-Nis the JEDEC Standard 30 term for a LEADLESS CERAMIC SO Package

FIGURE 3.7.5—16

128K TO 512K BY 8 SRAM IN CDSO-N
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Package Width

Device|Sou|DIP|TSOP2
ae TSS

 

 
 

 512K X 9 SSRAM

512K X 8 SSRAM

128K X 9 SRAM

128K X 9 SSRAM

 

 
 
 

 
 

128K X 8 SSRAM

 

 

 TOP VIEW

FIGURE 3.7.5—17

128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAMIN DIP, TSOP2, & SOJ
Release 4
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}__NC

- SA__| VDD NCS

NC

VSS|SADV|vss

voDd VRE, NO|VDD

NC
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Zzee
  

 
 

VSS SAO VSS NC 
 

reo|vo

TMS, NC|TDI, NC TDO, NC|NC, TRST
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 Address Assignment and Package Dimem

1M (128K X 9) BasicSA «14 mm X 22mm
2M (256KX 9)

aM (12KX 9)

aM (iM X 9)

16 M (2M X 9)

FIGURE3.7.5-18

128K TO 2M BY 8/9 BURST SRAM IN BGA

sion Table
 

Release 4
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| |"e[no[nesezsw|No,sa|Ne

| [>]ne[no]“vss[noza[vssno]no]
|e[nc[no|vss_|"s5,8&|ves|no]00,no
| [_[wooa|nc[vssese]ves|no]vo0a
[cs]ne|pa__[vss[no[vss]ne|pa|
Hfpa_[nc]vss_|no,|ves]oa|no

| "3[Wooo[von_|vrer.nc]voo[Verno]vpp|vend
jk]wc[povss[ack|ves[no]po|
|.[0a[nc]vss6xKno]ves|va]no

[vooa_|_no_|_vss_|sw[vss|no]vena]
[wc[nc]vss[sa|vss|no]no]

Zz, NO

| [Density_—_—_—([ AddressAssignment| NominalExteriorPackageDimension_|

| femesskxa[>SOS~*dYsmmXB
| [amsiakxg[=termX22

:

: —_ ‘Single Clock, Register Flow Through . VSS ] VSS. -

: Single Clock, Register-Latch VSS

: Dual Clock |vod[|woo
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FIGURE 3.7.5-19

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

 

Release 5

IPR2018-00047

ASUS Computer EX1006 Page 288



IPR2018-00047 
ASUS Computer EX1006 Page 289

qs?

JEDEC Standard No. 21-C
Page 3.7.5-25

( ‘ SSRAM Boundry Scan Order
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FIGURE 3.7.5-20

128K TO 2K BY 8/9 SSRAM IN BGA BOUNDRY SCAN ORDER
Release 4
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32K XBSRAM) A ;A;ATA TAS ALA WODW ALATA AY Gy

rd bat bal te) fol fel fel Trt tel tet t4t fat tat  
  28 PIN

TSOP1

& mm X 11.6 mm

PIN PITCH = 0.55 mm

 
 

 
 

TOP VIEW

FIGURE 3.7.5-21

32K BY 8 SRAM IN TSOP-1
Release 7
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3.7.6 Byte Wide ECL SRAM
All of the following standards are for devices which operate with ECL interface levels and powervoltages.

3.7.6.1 32K and 128K BY 8 ECL SSRAM IN SOJ, SSOP, AND FP
CAPACITY--32K, & 128K WORDSOF8 BIT
LOGIC FEATURES--SEPARATE DATA INPUT & OUTPUT PINS

PACKAGE--48 PIN SOU & SSOP,0.4" wide
--48 PIN FP, 0.435 WIDE, 0.025" LEAD PITCH

SPECIAL FEATURES--MULTIPLE CENTERED POWERPINS AND EXTRA GROUNDS

PIN ASSIGNMENT--Fig. 3.7.6-1

 

Release 2

IPR2018-00047

ASUS Computer EX1006 Page 291



IPR2018-00047 
ASUS Computer EX1006 Page 292

US?

' JEDEC Standard No. 21-C

Page 3.7.6-3

128K X & SSRAM

32K X 8 SSRAM

 

TOP VIEW [~~

 
# The Clock pins may be either C, K, CK or L as a manufactureroption.
These paris are approvedfor use with 10K, 100K, or 101K interface.

FIGURE 3.7.6—1

32K AND 256K BY 9 ECL SSRAM IN SOJ, SOP, AND FP
Release 2
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3.7.7 Word Wide TTL SRAM

All of the following standards are for devices which operate with TTL interface levels and powervoltages.

. Release i
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3.7.7.1 — 4K TO 64K BY 16 TTL SRAMIN DIP

CAPACITY—4K TO 64K WORDSOF16 BITS,
ELECTRICAL INTERFACE—TTL

PACKAGE—40PIN DIP, 0.6” WIDE
PIN ASSIGNMENTS—Fig.3.7.7—1

3.7.7.2 — 4K TO 256K BY 16 TTL SRAM IN SCC

_ CAPACITY—4K TO 256K WORDSOF16 BITS,
PACKAGE—44 PAD(PIN) RCC, 0.650” X 0.650”
PIN ASSIGNMENTS—Fig. 3.7.7-2

3.7.7.3 — 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN DIP

CAPACITY—16K TO 256K WORDSOF16 BITS,
LOGIC FEATURES—Address and Data MULTIPLEXED onto commonpins.
PACKAGE—28 PIN DIP, 0.6” WIDE
PIN ASSIGNMENTS—Figs.3.7.7—-3

3.7.7.4 — 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN RCC

CAPACITY—-16K TO 256K WORDSOF16 BITS,
LOGIC FEATURES—Addressand Data MULTIPLEXED onto commonpins.
PACKAGE-—32 PIN (PAD) RCC, 0.450” X 0.550”
PIN ASSIGNMENTS—Figs. 3.7.7~—4

3.7.7.5 ~— 16K AND 64K BY 18 SRAM IN SCC

CAPACITY—16K, 64K WORDSOF18 BITS,
LOGIC FEATURES—ASYNCHRONOUS ADDRESSLATCH

—UPPER BYTE AND LOWERBYTE SELECTABLE

PACKAGE—52 TERMINAL SCC, 0.750” X 0.750”
PIN ASSIGNMENTS—Figs. 3.7.7-5

3.7.7.6 — 64K BY 16 & 18 SRAM IN 44 SOJ

CAPACITY—64K WORDSOF16 OR 18 BITS,
LOGIC FEATURES—-ASYNCHRONOUSWITH OPTIONAL ADDRESS LATCH

——UPPER BYTE AND LOWER BYTE SELECTABLE
—COMMONDATA I/O

PACKAGE—44 PIN SOJ, TBD
PIN ASSIGNMENT—Fig. 3.7.5-6

f 3.7.7.7 — 32K AND 64K BY 16 & 18 SRAM AND SSRAMIN 52 SCC WITH LOGIC FEATURES

CAPACITY—64K WORDSOF16 OR 18 BITS,
NOTE:These parts are optimized for use as CACHE memory for Microprocessors and

comein 5 versions, each with a different set of logic features that are optimized for
different environments. In addition, there are features commontoall parts.

LOGIC FEATURES—ALL VERSIONS ARE UPPER AND LOWER BYTE SELECTABLE
—ALL VERSIONS HAVE COMMON DATA I/O

—SYNCHRONOUS WITH NO SPECIAL LOGIC FEATURES.
—ASYNCHRONOUSWITH DATA LATCH ENABLE.
—SYNCHRONOUSWITH DATA LATCH ENABLE.

—SYNCHRONOUS WITH BURST MODE.

—SYNCHRONOUS WITH BURST MODE, BASE ADDRESS LATCH(S)
AND WRITE CLOCK (KW). SEE FIG. 3.7.7-8 FOR KW TIMING.

PACKAGE-—~52 TERMINAL SCC, 0.750” X 0.750” WITH A 0.050” LEAD PITCH
PIN ASSIGNMENT—Fig. 3.7.7~7

 

 
Release 4
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3.7.7.8 — 64K TO 256K BY 16 & 18 SRAM AND SSRAM FAMILIES IN 100 TQFP

CAPACITY—64K, 128K, OR 256K WORDS OF16 OR18 BITS,
LOGIC FEATURES ~—-There are two versionofthis part available:

—SYNCHRONOUS WITH ADDRESS LATCH OR ASYNCHRONOUS
——UPPER BYTE AND LOWER BYTE SELECTABLE
~—~COMMONDATA I/O

PACKAGE—100 PIN TQFP, 20 mm v 14mm
PIN ASSIGNMENT—Fig. 3.7.7-8

3.7.7.9 ~ 64K TO 1M BY 16/18 BURST SRAM IN BGA

CAPACITY—64K, 128K, 256K, 512K, OR 1M WORDSOF16 OR18 BITS,
PACKAGE-—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.7—9
These parts contain BURST addressing capability.

3.7.7.10 - 64K TO 1M BY 16/18 SSRAM IN BGA

CAPACITY—64K, 128K, 256K, 512K, 1M WORDSOF16 OR 18 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.7-10

Includedwiththis standardis a table of the BOUNDRY SCAN ORDER to be usedin testing the parts.
BOUNDRY SCAN ORDER TABLE—Fig. 3.7.7—11

3.7.7.11 — 64K TO 256K BY 16/18 BURST SRAM IN GFP OR TQFP

CAPACITY—64K,128K, OR 256K WORDSOF16 OR18 BITS,
PACKAGE—100 PIN QFP or TQFP, 20 mm X 14 mm, 0.65 mm Pin Pitch
PIN ASSIGNMENT——Fig. 3.7.7—12
These parts contain BURSTaddressing capability.

3.7.7.12 — 256K AND 1M BY 16 and 18 SRAM IN TSOP2

CAPACITY—16K, 64K WORDSOF 18 BITS,
LOGIC FEATURES—-UPPER BYTE AND LOWER BYTE SELECTABLE

PACKAGE—54 P TSOP2, 10.16 mm or 12.70 mm, 0.8 mm Pin Pitch
PIN ASSIGNMENTS-——Figs. 3.7.7—13

 

 

Release 6
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64K X 16 SRAM

32K X 16 SRAM

16K X 16 SRAM

8K X 16 SRAM

4K X 16 SRAM

TOP VIEW

FIGURE 3.7.7-1

4K TO 64K BY 16 TTL SRAM FAMILY IN DIP
Release 1
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asoxxresram |ATATATATATATATATATATA]
waxxtesram [TTTTTTTTTTTT
64k X 16 SRAM EEEETTefostTTT]
2k X 16 SRAM EETTATTTTfara
rskxassram TTTTTTTTETTTTIne

sana—tr4K X 16 SRAM CG aw eI
9]Fa fas] [o|Nolars|—_|__{Tt
EEEoa] ba al [claro
=ool oiET
Soa ba softtt
oa 44 TERMINAL ragpttT|}—_}+] CHIP CARRIER a
+4 0.650” X 0.650” +++

[9] faa [ae|—}—}f+pa
Rte fa rartttePot

P|Fr ref

$4}—--F|P9] fa a jas|_>|tts]

EEREPUPPET
PEELE]
PLETE
PEELELEE
PEELEEEE
vivivivivbviviviviviy

FIGURE3.7.7-2

4K TO 256K BY 16 TTL SRAM FAMILY IN RCC
Release 1
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256K X 16 OR 512K X 8 SRAM

128K X 16 OR 256K X 8 SRAM

64K X 16 OR 128K X 8 SRAM

32K X 16 OR 64K X 8 SRAM

16K X 16 OR 32K X 8 SRAM

28 PIN DIP

TOP VIEW

* NC or VSS

FIGURE3.7.7-3

16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN DIP
Release 1
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256K X 16 or 512K X 8 SRAM PATAlata]AYALATA
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wacxreereacxesnaw (TT(1PTEEETLE
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FIGURE3.7.7-4

16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN RCC Rel 1elease
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 64K X 18 SRAM
 

 
 16K X 18 SRAM

Release 1

 

JEDEC Standard No. 21-C

Page 3.7.7-9

 
 

 
  
 
 

52 TERMINAL SCC

 
0.750” X 0.750”

 
TOP VIEW

e- i

l| | |
| I vss{|voc I i_ CEPPPCEEEEEEEET Jot
| atapatata]s|vesiveel«|4|a|e|a |nnaeemelefeenneefeeeeeooe|

|apttTTitttyeTPePe
— POWER CONNECTIONS TO PINS 10, 11, 16, 17, 36, 37, 42. OR 43 MAY BE VSSQiveca) OR VSS (VCC) AT THE OPTION OF THE MANUFACTURER.

FIGURE3.7.7-5

16K AND 64K BY 18 SRAM IN SCC
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64K X18 SRAM

64K X 16 SRAM

 

#= ALE or NC AT THE MANUFACTURERS OPTION

FIGURE 3.7.7-6

64K BY 16 & 18 SRAM IN DIP & SOJ

Release 3
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64K X 16 SSRAM W/BURST & KW! ALAATATATATAPTATATATATATA
eax x issramw/purst,& wl |||ITTLiePia

32/64X16/18SSRAMW/BURST||||||MDAC TAP ADYCK a TyTy|4|
64K X 16/18 SBRAM WD TATRAReETE

64k x 1grigSRamw/ pel|iT|emtTiPrepac TTT
6AWX 46/18 SSRAR, A; 4 ES, 08; LS vopvss Wick G  AlALA

 
 

 
  
 
 

52 TERMINAL SCC

0.750” X 0.750” 
 
 LEAD PITCH = 0.050” 
 

 
 

TOPVIEW

 
1, The suffix U or L on DATA or CONTROLpins designate UPPER or LOWERbyte.
2, DQPU or DOPLdesignate upper and lower BYTE PARITY data pins for X18 devices.
3, *CK ~ These clock inputs may be I/O (CK), input (C), or output (K) clock.
4, On the X16 version of X16/18 devices, the DOPpins, # 20 & 46, are NC.
5, @A—Onthe 32K SSRAMwith Burst, P 29 is a NC.

NOTE: Some of the pins on these devices have namesthat are application specific and are not defined in section 2 of this Standard. They are
as follows: AC is the address strobe fram a microprocessor cache controller and latches the base address.

AP is the address strobe from a microprocessorandlatches the base address.
ADV advancesthe burst address counter.
DL is DATA LATCH ENABLE,
AL is ADDRESS LATCH ENABLE.

AQ & Al are specified due to their signficance as burst addresses. If more than two burst addressbits are provided, the additional bits

are supplied on pins 24 & 25. FIGURE 3.7.7-7 A

oN 32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURESIN

ed Scc
Release 4
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FIGURE3.7.7—7 B

WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE
Release 4
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asek BY 16a igsramassRam| TITIPTTTEETREETATETATTELEAAAS
128K BY 16 & 18 SRAM & SSRAM||| PUTT
64K BY 16 & 18 SRAM & SSRAM| 84]$4|NC[SHHSve]Nc]Nc]Nc[NeWoovssIREINC]WT|ez]ES|Ac]ea

HE
100 99 98 57 36 95 94 93 92 91 90 89 88 87 86 85 84 83 B2 gt

je—j—]ne | a0 FI|ne|p-
he—-—|ne|C2 79 [J|nc|}—}—
}e—}——|nc|Cos 73 {J|xc|-——>
ttre] 7B [neto
e—f-—|ne|Cs i] [xc|-—j—>}
ej—}nc|Cos PJ|Nc|-—~—>}
tfve|> 5 [Ea
}—j—|dap} [8 C2)|pap|—}—>}
|pa} CJ 9 [J [Dap|—~—>}
oe] 5 [sel
a—}——|vova| Cy La |vopa|——}—>

e—j—}par} [13 TJ|baa|}—}—>

|"}14 TQFP Lm4a—f-———-| VDD|[15 —}—2

pt—f———| vss} [} 17 J =
=—|—oan] C418 0.65 mm PP ——=—
—t—{o05] Es ==
—}-—|vora] [= 20 T]|vope|—|—>}
=the le ==
e—}-——|pan} [22 TJ|Dea|}
Stfom] = +B pap
e—t-—|ooe'| C4 57 {J|xc|—}—»
==ral=p = B fee
ke—}Tne|Co] 26 55 [J|Nc|——t_—»}

SSH: a=< | $28 53]J>|cre] 29 TOP VIEW s2 [7] [xe
—t—Pne|Cf20 51)|Nc|}Ps

 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

ninorelASTAPehlFehehesBARTPee
vecenamecca THEECa
The SRAMUeAcg NUELELETELSPAHIEESTEEGL
The PINS labeled “NC, DQx”are intendedto be usedasparity bits for X18 parts.

FIGURE3.7.7-8

64K TO 256K BY 16 & 18 SRAM AND SSRAM IN TQFP
Release 5
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 Ta[vooa[sa|sa|SAPGaSA)von]

| 7a[Ne[nossa[NCsa|SAC|NC,SAY[noBEEIS|NO
refnc|sa_[sa|vo|sa|sa|NO

| ">[bas[nc[vesno.za[vssbaa,no|No
| =[ne[bas vss ves|NC|pce|
| [#-[wooa[nc|vss_[_@|vss[baa]vane|
| [Te[ne|bav[SweS85Saov_[ves[No]Doe
| [x[bas[nc|vss_[No,sew'[vss[baa|no]
| [1[vo0a[von[veerNo|_vop[varnovo|vooa_|

[pas|ne[vss[ORKNC|Swe,SEZ]Daa|NO
Pvooa|ba|vss|nc.sw|vss|no]vooa|

rn[pay[ne|vessat_[vssbaa|Ne

OO
| [or[onc[sa[sa[nc[saga
| ac vona

:

H{am(2sekx18)[* SSs«dimm X22mm_——

 
 

  
   
  
 

 
  

  
 
 

    
   
  
  
  

 
 
 

 
 

 
j [8M (612K X 18)

| [tem cam x18) 

FIGURE 3.7.7-9

64K TO iM BY 16 & 18 BURST SRAM IN BGA
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  : _ Single Clock, Register-Latch
jl Dual Clock  

FIGURE 3.7.7—10

64K TO 1M BY 16 & 18 SSRAM IN BGA
Release 5
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SSRAM Boundry Scan Order
X18 Part

Eater] ERO

WENO RCSA

7 NG, SE2 SAH =

 
FIGURE3.7.7—11

64K TO 1M BY 16 & 18 SSRAM IN BGA BOUNDRY SCAN ORDER
Release 5c7
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256K BY 16 & isBuURSTSRAM| |ILRISTATATATATETRIATETATATETATSTATATA
128K BY 16 & 18 BURST SRAM

64K BY 16 & 18 BURST SRAM|SA] SA|St] SE NC} NC) SBn) SBaySes) VDD) VSS) K (SGN SW] ©

83 82 Bt

AC

PELETTTT TEE
85100 99 98 97 96 95 94 93 92 51 90 89 88 87 86

SiSAP

Ba

 

 

 
     ne{|Lj 1

Nc} Lj 2

nc] Lu 3

VDDQ, VoD] Liu 4

vssq, vss|Lj 5

nc7Lo} 6

nc|LJ 7

=DOQb/] £39

vssa.vss| [__j 10

 
 

 

 

vopa, vop| 11

12% Cj 12 100 PIN= DQb} Lj 13

oma we,FT| [1+ QFP
a ‘voo| Coy 1s or

NC, VREF{ LJ 16

yes] Cl TQFP
DQ@b

; Tap is 20 mm X 14 mm
— seine —* 0.65 mm PP<jme- VSSQ.

 

 Dab} L_j 22

pap} |_| 23

NC, DOPb} L__| 24

nc|Lu} 2s5

vssa, vss|Lj 26———
vppa, vop|[_} 27

we|(728

“we|C7123 TOP VIEW
ne|Co} 20

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

NC. y NC.) NC, NCJ NC, ’
a7 SAISAISAISAISA1 AD Tol VSS VoD a6 TCK SAISATSAISAISAINCING

The PINS fabeled ”NC, DQPx”are intended to be used asparity bits for X18 parts.

 

 

FIGURE 3.7.7-12

64K TO 256K BY 16 & 18 BURST SRAM IN TQFP
Release 6
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1M X 18 SRAM

1M X 16 SRAM

256K X 18 SRAM

256K X 16 SRAM

 
  

   

 
 

 
 

  
 
 

 
  

A [Cle2 537

A ity3 52

A {ctuj4 511

A js 504 DQL

DQUItc7I 6 4907]

DQU 7 48

8 470
54 PIN

9 4607]
TSOP2

0 4507]
10.16 mm 

* NOTES:

1, Pins 14 & 41 that are labeled OP”
are intended to be used for supplier
specific options.
If the OP” functions are unused, set
P14 to VDD & P41 toVSS.

2, The I/O pins labeled "DQL’”are se-
lected by the "LS” pin and "DQU” are
selected by "US”

* PACKAGE NOTES:

The JEDEC Sid. 30 term for

the TSOP-2 package is PDSO-G

The 256K devices are approved ina
10.16 mm wide package, the 1M
devices in a 12.7 mm wide package.

| =OI1oltsi<!|olo<ololeltePEP)PLPIP)®o1aSGD)olHh515Oo,PTrtrt?[PIBISIBl218isex|[RIBSIS]S121apmpryayryoot

 
FIGURE 3.7.7-13

256K & 1M BY 16 & 18 SRAM IN TSOP2
Release 6
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Page 3.7.8—-1
3.7.8 Double Word Wide TTL SRAM

All of the following standards are for devices which operate with TTLor any of the lower
voltage interface levels and power supply voltages as defined in the individual standards.

Release 5
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3.7.8.1 — 32K TO 128K BY 32 & 36 BURST SSRAM IN TQFP

CAPACITY—~32K, 64K, OR 128K, WORDS OF32 OR36 BITS,
PACKAGE-—100 PIN TQFP, 20 mm X 14 mm WITH 0.65 mm PP

PIN ASSIGNMENT—Fig. 3.7.8-1 _
These parts combine the features of Synchronous SRAM with BURST addressing capability.
This standard modifies the one published previously in Release 5 ab adding newfunctions and
deleting somethat were not used.

3.7.8.2 — 32K TO 128K BY 32 & 36 SRAM AND SSRAM FAMILIES IN 100 TQFP

CAPACITY—32K, 64K, OR 128K, WORDS OF32 OR36 BITS,
LOGIC FEATURES —Thereare two version ofthis part available:

—-SYNCHRONOUS WITH ADDRESS LATCH OR ASYNCHRONOUS

—UPPER BYTE AND LOWER BYTE SELECTABLE

~~GOMMONDATA I/O

PACKAGE—100 PIN TQFP, 20 mm X 14 mm 0.65 mm PP
PIN ASSIGNMENT—Fig. 3.7.8-2

3.7.8.3 — 32K TO 512K BY 32 & 36 BURST SRAM IN BGA

CAPACITY—32K, 64K,128K, 256K, OR 512K WORDSOF32 OR 36 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig.3.7.8-3
These parts contain BURST addressing capability.

3.7.8.4 — 32K TO 512K BY 16 & 18 SSRAM IN BGA

CAPACITY—32K, 64K, 128K, 256K, OR 512K WORDSOF 32 OR 36 BITS,
PACKAGE-—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.8-4
-Included with this standard is a table of the BOUNDRY SCAN ORDERto be usedin testing the parts.

BOUNDRY SCAN ORDER TABLE—Fig. 3.7.8—5

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

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

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

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

CAPACITY—16K, 32K, 64K, 128K, OR 256K WORDSOF64 OR 72 BITS,
PACKAGE—11 X 19 BALL BGA 20 mm X 25 mm OR UNDEFINED

PIN ASSIGNMENT—Fig. 3.7.8-7
These parts combine the features of Synchronous SRAM with BURSTaddressing capability.

Release 7
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seeoateaTTT
eak By saissssraM LITITITITTTTTTTTTTipT
32K BY 32/36 SSRAM|sa)saSeiSizseqseqsEnseaaeyOOVSS cKINGINGTS (STEERS sal sa

HUE
100 99 98 97 96 95 84 93 92 91 90 89 88 87 8 85 84 83 B2 81

 100 PIN co | oast—t

TQFP or QFP er Faifvest—

20 mm X 14 mm es Fo hmol—t

0.65 mm PP cs Ffpoekts 
TOP VIEW se ty |oad

31.32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 #48 49 50

NC. A NC.INC. NC.INC,
yaSATSASS SATSAC Ty Toi SSVDD Grog SA, SA; SA! SA'SA'NCINC

The PINS labeled "NC, DQPx”are intended to be usedas parity bits for X36 parts.

FIGURE3.7.8-1 |
32K TO 128K BY 32 or 36 BURST SRAM IN TQFP

Release 6
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szakeyazasesramassRAMITIPEITIELEELALETTELETATATALEGGELG
eaxpyszasesramessramMi LITT TTTil |
32K BY 32 & 36 SRAM & SSRAM| $4]$4|NC|Nc[Stalswelswn)siia|NcWooWssNC[nc]W|G|E2|B[nc|Aa]SI

PEELE EEE LEE EEE

100 PIN =
TQFP =

20 mm X 14 mm =
0.65 mm PP Fy feostt  

o&

g©os

TOP VIEW ba88/818188
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

VU UUU UU OU UU UU UU UU OOO

HeEreTTeTteetaA

The SRAM use A COTAERRCRARE LU TETAgata|
The SSRAM use SA anack. Nglylelylelblylelylylélelytvlelslylyly1
The PINS labeled "NC, DQx”are intended to be DQx, used asparity bits for X18 parts, and NC for X16 paris.

 
\

FIGURE 3.7.8—2

32K TO 128K BY 32 & 36 SRAM AND SSRAMIN TQFP
Release 5
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Address Assignment and Package Dimension Table

au (6akx86) [dmXm
ai (128K X 36

aN (256K X 38

16 (S12KX 95

 

 

 
  

FIGURE3.7.8-3

32K TO 512K BY 32 & 36 BURST SRAM IN BGA
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i Address Assignment and Package Dimension Table
Address Assignment|Nominal Exterior Package Dimension
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Single Clock, Register-Latch

Dual Clock

FIGURE 3.7.8-4

32K TO 512K BY 32 & 36 SSRAM IN BGA
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: SSRAM Boundry Scan Order
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FIGURE3.7.8-5

32K TO 512K BY 32 & 36 SSRAM IN BGA BOUNDRY SCAN ORDER
Release 5
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Notes: (1) This standard accommodates synchronous burst addressfields ranging from 2 to 6 address £
(2) An 8-word (3 addressbits) interleaved burst sequenceis currently specified in commercial

data sheets FIGURE 3.7.8-6
16K/32K/64K BY 64 SYNCHRONOUS SRAM WITH BURST COUNTER
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 Address Assignment and Package Dimension Table

_|AddressAssignment _ Nominal ExteriorPackageDimension _
lM(16KX64,72) |[BasicSA[24 mmX25 mm2M (32K X 64, 74) ——21 mm X 25 mm
4M (64K X64,72) |[~*[24mm X 25mm

 
  
 
 
 

 
 
 

 

aM (128K X 64, 72) TeSCSCS~SCS
16M @56K X64, 72)

FIGURE3.7.8-7

16K TO 256K BY 64 & 72 BURST SRAM IN BGA
Release Release 7
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Page 3.8-3

3.8.1 PSRAM,Byte Wide

3.8.1.1 2K TO 8K BY 8 PSRAM FAMILY IN DIP
CAPACITY—2K, 4K, 8K WORDS OF 8 BITS
PACKAGE—28 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT-—Fig. 3.8-1

3.8.1.2 2K TO 16K BY 8 PSRAM FAMILY IN RCC
CAPACITY—~2K, 4K, 8K, 16K WORDSOF 8 BITS
PACKAGE-—32 PAD (PIN) RCC, 0.450" BY 0.550"
PIN ASSIGNMENT-Fig. 3.8-2

3.8.1.3 32K TO 512K BY 8 PSRAM FAMILY IN SOJ
CAPACITY—32K, 128K, 256K, 512K WORDS OF8 BITS
PACKAGE-—28 OR 32 PIN SOJ, 0.4° WIDE OR NOT DEFINED
PIN ASSIGNMENT—Fig. 3.8-3

3.8.2 PSRAM, WORD WIDE

3.8.2.1 4K TO 32K BY 16 PSRAM IN DIP
CAPACITY—4K TO 32K WORDSOF 16 BITS,
PACKAGE—40 PIN DIP, 0.6" WIDE
PIN ASSIGNMENTS-Fig. 3.8-4

3.8.2.2 4K TO 256K BY 16 PSRAM IN SCC
CAPACITY—4K TO 256K WORDSOF16 BITS,
PACKAGE-—44 PAD (PIN) RCC, 0.650" X 0.650"
PIN ASSIGNMENTS-Fig.3.8-5 
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8K X 8 PSRAM

4K X 8 PSRAM

2K X 8 PSRAM

 
28 PIN DIP

@z=Eors #=SorkorNC

ff FIGURE 3.8-1
al 2K TO 8K BY 8 PSRAM FAMILY IN DIP
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16K X 8 PSRAM

8K X 8 PSRAM

4K X 8 PSRAM

2K X 8 PSRAM

CLLeels
|see
||see
LLLsee

 
 

 A8 =3  

CHIP CARRIER

- 0.450” X 0.550”

 

 
 TOP VIEW  
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FIGURE 3.8-

2K TO 16K BY 8 PSRAM FAMILY IN RCC
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2K X 8 IN 28 PIN, 0.400”

64K X 8 IN 32 PIN, 0.400”

 
# =F or NC 256K X 8 IN 32 PIN, TBD @= Sone

512K X 8 IN 32 PIN, TBD

fy FIGURE3.8-3
ed 32K TO 512K BY 8 PSRAM FAMILY IN SOJ
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32K X 16 PSRAM or EEPROM 
 
 

16K X 16 PSRAM or EEPROM

8K X 16 PSRAM or EEPROM 
 4K X 16 PSRAM or EEPROM

 
40 PIN DIP 
 

  
0.6”

 TOP VIEW

FIGURE 3.8-4 ()
4K TO 32K BY 16 PSRAM FAMILYIN DIP Ss

Release 1

IPR2018-00047

ASUS Computer EX1006 Page 327



IPR2018-00047 
ASUS Computer EX1006 Page 328

JEDEC Standard No. 21-C

Page 3.8-9

ssc ronan remo [ETETETTRTATATATETAT
vzexxiersramoresrrom||||||TTTTTTTTTTTTTTT :
caxxsersramoreerrom ||||||TTTTTTTTTTTTTLT
sxx re reramer eeprom|||||TTTTTTTTTTTTTT|fav
vexxsepsrameoreeerom|||||ITITTTTTTTTTTTIne!
8K X 16 PSRAM or EEPROM PELLETTEEEETTTTse} .Wie X 16 PSRAM or EEPROM eebeefs

  
 

NCINCIA13|tTSEE ro
<4}P9] fa J
9]fa | [ato—}-|}}—|p
pattoa] 44 TERMINAL fasf—P
Odbe CHIP CARRIER beftte
RIS 0.650” X 0.650” TrinhP|fra No]|}fat
19] Fa jae|}jf}
ettteal fa rarftpt PT

9]Fa fl |as|17}to
aod i|as||}t+te

icacee | lf

AEREEREEEE
PUT
PLETE
ETTEEE
TTEEE
vivivivivelviviviviy

FIGURE 3.8-5

4K TO 256K BY 16 PSRAM FAMILYIN SCC
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3.9 Dynamic Random Access Memory (DRAM)

The following DRAM standards were developed by JC-42.3 Committee and have been
implemented using MOS technology.
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3.9.1 Bit Wide DRAM
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Page 3.9.1-3
3.9.1.1 - 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES

CAPACITY—-16K WORDSOF1 BIT

LOGIC FEATURES——-Multiplexed Address
PACKAGE—16 PIN DIP, 0.3“ wide
POWER VOLTAGES—VDD<=+12 V, VCC=+5 V, VBB=-5 V
PIN ASSIGNMENT-—-Fig. 3.9.1—1

3.9.1.2 — 16K TO 256K BY 1 DRAM FAMILYIN DIP

CAPACITY——16K, 64K, 256K WORDS OF1 BIT
LOGIC FEATURES——Multiplexed Address
PACKAGE—16 PIN DIP, 0.3* wide
PIN ASSIGNMENT—Fig. 3.9.1—1

3.9.1.3 - 16K TO 256K BY 1 DRAM IN RCC

CAPACITY—16K, 64K, 256K WORDSOF1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—18 PAD(PIN) RCC, 0.290*by 0.425” (16K & 64K)

—18 PAD (PIN) RCC, 0.290“ by 0.490” (256K)
PIN ASSIGNMENT—Fig. 3.9.1-2

3.9.1.4 — 64K & 256K BY 1 DRAM IN ZIP

CAPACITY—64K, 256K WORDSOF1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—16 PIN ZIP

PIN ASSIGNMENT-—Fig. 3.9.1-3

3.9.1.5 — 1M AND 4M BY 1 DRAM FAMILYIN DIP

CAPACITY—-1M, & 4M WORDSOF1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE-—18 PIN DIP, Width: 0.3* for 1M, 0.35” for 4M,
PIN ASSIGNMENT—Fig. 3.9.1-4

3.9.1.6 — 1M TO 16M BY 1 DRAM FAMILY IN SOJ OR TSOP2

CAPACITY—1M, 4M, & 16M WORDSOF1 BIT
LOGIC FEATURES—Multipiexed Address
PACKAGE—26/20 PIN SOuJ: 0.3% by 0.675” for 1M,

—_ : 0.3* or 0.35” by .675* for 4M
I —26/20 PIN TSOP2: 0.3” by 0.675” and 0.050” PIN PITCH for 4M

—26/20 PIN SOJ OR TSOP-—2: 0.3” FOR 16M
—28/24 PIN SOJ OR TSOP—2: 0.4” BY 0.725” for 16M

SUPPLY VOLTAGE—The 16M part with an 8K refresh is approved for use with the LVTTL| powerandinterface standard developed by Committee JC—16.
PIN ASSIGNMENT-—Fig. 3.9.1-5

3.9.1.7 — 1M TO 16M BY 1 DRAM FAMILYIN ZIP

CAPACITY—1M, 4M, 16M WORDSOF1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—20PIN ZIP, 0.400“ WIDE FOR THE 1M & 4M PARTS
PACKAGE-—28 PIN ZIP, 0.475“ WIDE FOR THE 16M PART
SUPPLY VOLTAGE—The 16M part with an 8K refresh is approved for use with the LVTTL| powerandinterface standard developed by Committee JC—16.
PIN ASSIGNMENT-——Fig. 3.9.1-6

3.9.1.8 — 1M TO 16M BY 1 NON—MUX DRAM FAMILY IN SOJ

CAPACITY-——1M, 4M, & 16M WORDSOF1 BIT
LOGIC FEATURES—Non—Multiplexed Address
PACKAGE—28, 32, OR 34 PIN DIP
PIN ASSIGNMENT—Fig. 3.9.1—7
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Page 3.9.1-4

3.9.1.9 — 1M BY 1 DRAM IN TSOP1

CAPACITY—-1M WORDSOF1 BIT

LOGIC FEATURES—Multiplexed Address
PACKAGE—24/20 PIN TSOP 1

PIN ASSIGNMENT—Fig. 3.9.1-8

3.9.1.10 — 16M BY 1/4M BY 4 CONFIGURABLE DRAMIN SOJ

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

—The data access mode can be chosenbylogic control
PACKAGE—28 PIN SOJ

PIN ASSIGNMENT—Fig. 3.9.1-9

3.9.1.11 — 641M BY 1 DRAM IN SOJ OR TSOP2

CAPACITY—64M WORDSOF1 BIT

LOGIC FEATURES—WMultiplexed Addresses
This partis available in two packagesizes as defined below. Thepin rotations of the two are essen-
tially the same with the exception of two NC pins.

PACKAGE—34 PIN SOuJ, 0.500* Wide
~--34 PIN TSOP2, 0.500* WIDE,0.050” PP

PIN ASSIGNMENT—Fig. 3.9.1-10

' PACKAGE—32 PIN SOu,0.400° Wide

 

—-32 PIN TSOP2, 0.400* WIDE,0.050” PP
PIN ASSIGNMENT—Fig. 3.9.1-12

3.9.1.12 — 2 X 16M BY 1 DRAM IN TSOP2

CAPACITY—-32M WORDSOF1 BIT

LOGIC FEATURES—Multiplexed Addresses and Twoarrays of 16M x1 with commondata
, pins and separate RE & CE inputs.

PACKAGE-—28/24 PIN TSOP2, 0.400” WIDE, 0.050” PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.1—11
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256K X 1 DRAM

64K X 1 DRAM

16K X 1 DRAM

16K X 1 DRAM, 3 SUPPLY

 

# NC ORF

FIGURE 3.9.1-1

16K BY1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES

Rel ‘ 16K TO 256K BY 1 DRAM FAMILY IN DIPeease
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TOP VIEW

FIGURE3.9.1-2

16K TO 256K BY 1 DRAM IN RCC
Release 7
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256K X 1 DRAM

 
 

64K X 1 DRAM

16 PIN ZIP

TOP VIEW
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FIGURE3.9.1-3
64K & 256K BY 1 DRAM IN ZIP
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4 Nib X 1 DRAM, 0.3”

1 ib X 1 DRAM,0.3”

#= NC or TF

FIGURE 3.9.1-4

iM & 4M BY 1 ADDRESS MULTIPLEXED DRAMIN DIP
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“#16M X 1 DRAM, 0.400”, SOJ & TSOP-2

@6M X 1 DRAM, 0.300”,SOJ & TSOP-2
*4M X 1 DRAM,0.300”or 0.350”

1M X 1 DRAM,0.300”, SOJ

 
 

 

Tre Lobe le

ras [oobdnc [af ne

19 A8&

 

 || 2620, 2024p|| [4 A4 |f4vss|1
 

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION IMX1 4M X 1 16M X 1 16M X 1 16M X 1, 3.3V
REFRESH COUNT 512 1K 2K 4K 8K
REFRESH ADDRESSES AO to A8 AO to A9 Ad to A10 AQ to A114 A0 to A12
ROW ADDRESSES AO to A9 AQ to A10 AO to All AQ to A11 AQ to A12
COLUMN ADDRESS AO to AY AO to A10 AO to Ail AO to A114 AQ to A10

* NOTE — The 4M x 1 part is approved for use in 0.300" TSOP-—2 and the 16M x 1 part in 0.400" TSOP-—2 (PDSO-G)packages.
# NOTE — The 16M x 1 part with an 8K Refresh is approved for use with a 3.3V VCC,
@ NOTE — The 16M X 1 part in a 26/24 pin packageis approved in both SOJ and TSOP-2 (PDSO-G) packages with 4K refresh.

FIGURE 3.9.1-—5

iM TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2
Release 4
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 # 16M X 1 DRAM 
 4M X 1 DRAM 
 1M X 1 DRAM

 
TOP VIEW

 

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION IMX1 4M X 1 16M X14 16M X14 16M X 1, 3.3V
REFRESH COUNT 512 Refresh 1K Refresh 2K Refresh 4K Refresh 8K Refresh
REFRESH ADDRESSES AO to A8& A0 to A9 A0 to Ai0 AO to A114 AO to A12
ROW ADDRESSES A0 to AQ AO to A10 A0 to A11 AO to A114 A0 to A12
COLUMN ADDRESS AO to AQ AO to A10 AO to A114 A0to A114 AO to A10

# NOTE — The 16M x 1 part with an 8K Refresh is approved for use with a 3.38V VDD.

FIGURE3.9.1-6

iM TO 16M BY 1 DRAM FAMILYIN ZIP
Release 4
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 16M X 1 NON-MX DRAM 
  
 

4Ni X 1 NON-MX DRAM

 

 

 
 
 
 

1M X 1 NON-MX DRAM
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FIGURE 3.9.1-7

1M TO 16M BY 1 NON-MULTIPLEXED DRAMIN SOJ

Release 2
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1M X 1 DRAM

256K X 4 DRAM

 
 

24/20

PIN

TSOP1

14.4 mm X 6.0 mm
0.5 mm Pin Pitch

|oilatatatlsIvivivivly

!ff ¢i14 4|veTe4TOP _
BREE
 

REFRESH ADDRESSFIELD = AO to A&

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

FIGURE 3.9.1-8

iM BY 4 AND 4M BY 1 DRAM IN TSOP1

Release 2

IPR2018-00047

ASUS Computer EX1006 Page 341



IPR2018-00047 
ASUS Computer EX1006 Page 342

JEDEC Siandard No. 21-C

Page 3.9.1--13

 

 
 

4M X 4 DRAM

 
 

  
  
   

16M X 1 DRAM

 
 
[8 TRUTH TABLE |

[DATAINTERFACE CONTROL
[B=LO,DATA_X4_
  
  

 
 

TOP VIEW

JOPTIONAL MODES_ [MiB—___
 

eS

[venponseecigALo 

FIGURE 3.9.1-9

16M X 1/4Ni X 4 CONFIGURABLE DRAM IN SOJ
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8M X9 DRAM

 
 

8M X 8 DRAM

16M X 4 DRAM 
 64 X 1 DRAM

 
  
  

[17 TOP VIEW

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X 1 16M X4 8M X 8(9) 8M X 8(8)
REFRESH COUNT 4K Refresh 8K Refresh

ROW/REFRESH ADDRESSES AO Through A12 AQThroughA12 AO Through A11 AO Through A12
COLUMN ADDRESSES AO Through A129 AQ Through A10 AOThroughA10 AO Through AS 

This standard recognizes that someearly deliveries ofthese parts may haveto be in a0.6” wide package

FIGURE3.9.1-10

64M BY 1 DRAM IN SOJ & TSOP2
Release 4 a
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Page 3.9.1-15

2X 16M X 1 DRAM

0.4”

PP=0.050” 
# The JEDECapprovedtermforthis package is PDSO-G

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION

DEVICE CONFIGURATION 2X 16MX1 2X 16M X 1

REFRESH COUNT 2048 Refresh 4096 Refresh
ROW ADDRESS AO —> A11 AO — A11
REFRESH ADDRESS A0—> A10 AO —> A11
COLUMN ADDRESS AO — A11 AO — A11

FIGURE3.9.1-11

2X 16M BY 1 DRAM IN TSOP2
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8M X 8 DRAM

16M X 4 DRAM

64M X 1 DRAM

SOoJ

OR

TSOP2

0.400”

PP = 0.050”

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

ROW & COLUMN, ADDRESS CONFIGURATIONS

DEVICE CONFIGURATION 64M X 4 16M X4 16M X4 8M X8 8MX8
ROW COUNT 4K Rows 8K Rows 4K Rows 8K Rows

ROW ADDRESSES AO = A12 AO = A111 A0 = A12 AO =At11 AO => A12
COLUMN ADDRESSES AO = Ai2 AO= A11 AO = A10 AQ = A10 AO => AQ

 
 

  
 
  
 

 

 
FIGURE 3.9.1-12

64M BY 1 DRAM IN SOJ & TSOP2
Release 5r7
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JEDEC Standard No. 21-C

Page 3.9.24

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

CAPACITY-—-16M WORDSOF1 BIT or 4M WORDSOF4 BITS

LOGIC FEATURES—Configurable as a X1 or a X4 part
~The data access mode can be chosenbylogic control

PACKAGE—~28 PIN SOJ

PIN ASSIGNMENT—Fig. 3.9.2-8

3.9.2.10 — 256K TO 4M BY 4 NON-MUX DRAM FAMILY IN SOJ

CAPACITY—256K, 1M, 4M WORDSOF4 BITS
LOGIC FEATURES—Non-—Multiplexed Address
PACKAGE—28, 32, OR 34 PIN SOJ, WIDTH Notyet defined
PIN ASSIGNMENT—Fig. 3.9.2-9

3.9.2.11 - 4M BY 4 DRAM WITH 1 CE AND 4 CE IN TSOP2

CAPACITY—4M WORDSOF4 BITS

LOGIC FEATURES—Multiplexed Address
~—There are two versionsof this part, one with 1 CE and one with 4 CE con-

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

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

3.9.2.12 — 16M BY 4 DRAM IN SOU & TSOP2

CAPACITY—~16M WORDSOF4 BITS

LOGIC FEATURES—Multiplexed Address
This partis available in two package sizes as defined below. The pin rotations of the two are essen-
tially the same with the exception of two NCpins.

PACKAGE—34 PIN SOJ, WIDTH:0.5*
—34PIN TSOP2, WIDTH: 0.5“, PIN PITCH: 0.050”

PIN ASSIGNMENT—Fig. 3.9.2—-11
PACKAGE—-32 PIN SOU, 0.400* Wide

—~32 PIN TSOP2,0.400* WIDE, 0.050” PP
PIN ASSIGNMENT—Fig. 3.9.1-12

3.9.2.13 — 1M, 2M, & 41 BY 2 DRAM IN SOU & TSOP2

CAPACITY-~1M, 2M, & 4M WORDSOF2 BITS
LOGIC FEATURES—Multiplexed Address and a separate CE control for each data bit.
PACKAGE—26/20, 26/24, & 28/24 PIN SOJ or TSOP2, WIDTH: 0.3%, PIN PITCH: 0.050”
PIN ASSIGNMENT—Fig. 3.9.2-12

3.9.2.14 — 16M BY 4 DRAM WITH4 CE IN SOJ OR TSOP2

CAPACITY—-16M WORDSOF4 BITS

LOGIC FEATURES—Multiplexed Address
—Thepart, has 4 CE, one controlling eachof the data bits.

PACKAGE—- 34 PIN TSOP2, 12.7 mm WIDE, PP = 1.27 mm
— 34 PIN SOJ, 12.7 mm WIDE, PP = 1.27 mm

PIN ASSIGNMENT—Fig. 3.9.2-14
PACKAGE—32 PIN SOJ, 10.16 mm Wide

—32 PIN TSOP2, 10.16 mm Wide, 1.27 mm PP
PIN ASSIGNMENT-——Fig. 3.9.2—-14

3.9.2.15 ~ 64M X 4 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 64M WORDSOF4 BITS

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

Release 7
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16K X 4 DRAM

64K X 4 DRAM

* COLUMN ADDRESS NOT SUPPLIED ON PINS 10 & 14 TO 16K PART

FIGURE 3.9.2-1

16K & 64K BY 4 DRAMIN DIP
Release 7
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16K X 4 SRAM

64K X 1 SRAM 
FIGURE 3.9.2-2

16K & 64K BY 4 DRAM IN RCC
Release 1
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 1M X 4 DRAM,0.3”

/ 256K X 4 DRAM, 0.3”

   
TOP VIEW

[VDD |10) VDD |10}

_ FIGURE 3.9.2-3
256K & 1M BY 4 ADDRESS MULTIPLEXED DRAMIN DIP
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