i JEDEC
STANDARD

CONFIGURATIONS FOR
SOLID STATE MEMORIES

JEDEC Standard No. 21-C
Release 7

| ELECTRONIC INDUSTRIES ASSOCIATION
| ENGINEERING DEPARTMENT |

Y

Ve

XILINX EXHIBIT 1013
Page 1




NOTICE

EIA/JEDEC Standards and Publications contain material that has been prepared, progressively reviewed, and
approved through the JEDEC Council lével 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 nreclude any member or
nonmember of JEDEC from manufacturing or selling products not conforming to such standards, nor shall
the existence of such standards preclude their voluntary use by those other than EIA 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 may involve
patents or articles, materials, or processes. By such action, EIA/JEDEC does not assume any liability to any
patent owner, nor does it assume any obligation whatever to parnties adopting the EIA/JEDEC Standards or
Publications.

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

Inquiries. comments, and suggestions relative to the content of this EIA/JEDEC Standard should be addressed
1o the JEDEC Executive Secretary at EIA Headquarters, 2500 Wilson Boulevard, Arlington, VA 22201

Published by

©ELECTRONIC INDUSTRIES ASSOCIATION 1997
Engineering Department
2500 Wilson Boulevard
Arlington, VA 22201

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

PRICE: Please refer to the current
Catalog of EIA, JEDEC, and TIA STANDARDS and ENGINEERING PUBLICATIONS
or call Global Engineering Documents, USA and Canada (1-800-854-7179)
International (303-397.7956)

Printed in US.A.
All rights reserved
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21-C Release 7 Insertion Instructions
Page -1

JESD 21-C, Release 7 Insertion Instructions

instructions for adding Release 7 to JEDEC Standard 21-C.

Inclosed with this instruction sheet are new and replacemant pages for JEDEC Standard 21-C. Those pages which contain
new material are labeled “Release 7” at the bottom of the page. In some cases, there will be old material on the back of the
sheet containing a Release 7 page. This old material will be labeled Release 1, Release 2, Release 3, Release 4, Release 5, or
Release 6 as there are no changes from the original release. All new textis marked by a"Revision Bar” in the outside marginin
addition to the "Release 7" labe! in the inside footer of the page.

In this release, I have introduced a new feature in the Release #. In the past when an older sheet was replaced with a new one, either to
makea correction, of torevise the original sheet, the new release number simply replaced the old number, thus loosing the information of the
original release number. In this refease, the old number will be retained followed by the letter "c” for correction, or "r” for revised, this
followed by the new release number (e.f 4¢7 or 6r7)

The following is a series of sheet by sheet instructions to be used to print the pages for this release. The instruction numbers correspond
directly the instructions intended for the holders of the Standard. These are also included with the new originals for R—6. These instructions
should be included as the first pages in Release 6. In the printing instructions, the Release # s are refered to as R#.

In the following 75 instructions, the material is arranged in 3 columns. The first column tells which sheet to remove from the
21--C binder. The second column tells which sheet to add to the binder. The third column gives an explanation of the reason for

the change or addition.

REMOVE

Remove Cover Page
Remove Title Page;
Remove TOC, 8 sheets;
Remove PP 2-3/4
Remove PP 2-5/6
Remove PP 2-7/8
Remove PP 2-9/10
Remove P 3.5.1-3
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. Remove P 3.5.2-3
. Remove P 3.5.2-9

wh ok ek
wopo

Remove P 3.5.3~1

Remove P 3.5.3-3/4
Remove P 3.5.3-5/6
Remove P 3.5.3-7/8
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. Remove P 3.7.5-1/2

. Remove P 3.7.5-3/4

. Remove P 3.7.5-25/26
. Remove P 3.7.7-15/16
. Remaove P 3.7.8-3
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ADD

Add replacement Cover Page
Add replacement Title Page:
Add replacement TOC, 8 sheets;
Add replacement PP 2-3/4

Add replacement PP 2--5/6

Add replacement PP 2-7/8

Add replacement PP 2-8/10
Add replacement PP 3.5.1-3/4
Add new PP 3.5.1-33/34

Add replacement P 3.5.2-3

Add replacement PP 3.5.2-9/10
Add new P 3.5.2-11

Add replacement P 3.5.3-1/2
Add replacement PP 3.5.3-3/4
Add replacement PP 3.5.3-5/8
Add replacement P 3.5.3-7/8
Add new P 3.5.3-910

Add new P 3.5.3-11/12

Add new P 3.5.3-13/14

Add new P 3.5.3~15

Add replacement PP 3.7.5-1/2
Add replacement PP 3.7.5--3/4
Add replacement PP 3.7.5-25/26
Add replacement PP 3.7.7-15/16
Add replacement P 3.7.8-3

REASON

Contains new Release level and date.
Contains revision Log for Standard.
Revised Table of Contents

New definitions added

New material added.
New material added.
New standards added
New standard added
New standards added

New devices added to existing standard.

New standard

Section re—orgainzed
New standards added.
New standard added
New standards added
New standards added
New standards added
New standards added
New standards added
New standards added.
New standards added.
Errors corrected
Errors corrected

Existing standard modified.
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28.
27.
28.
28.
30.
31.
32.
33.
34.
35.
36.
37.
3s8.
39.
40.
41.
42,
43.
44,
45.
46,
47.
48.
49,
50,
51.
52.
53.
b4.
55,
56.
57.

58.

Remove PP 3.7.8-9/10

Remove P 3.8.1-15/16
Remove P 3.9.2-3/4

Remove PP 3.9.2-15/16
Remove PP 3.9.2-17/18

Remove P 3.8.3-11/12
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 8.10.4-53/4

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 replacement PP 3.7.8-8/10
Add new P 3.7.8-11

Add replacement PP 3.9.1-15/16
Add replacement PP 3.9.2-3/4
Add replacement PP 3.9.2-15/16
Add replacement PP 3.9.2-17/18
Add new PP 3.9.2-19

Add replacement P 3.8.3-11/12
Add replacement PP 3.9.4-3/4
Add replacement PP 3.8.4-13/14

Add replacement P 3.9.5~-3

Add replacement PP 3.9.5-15/18
Add replacement PP 3.10.3-1/2
Add replacement PP 3.10.3-5/6
Add new PP 3.10.3-8

Add replacement PP 3.10.4-3/4
Add replacement PP 3.10.4-17/18
Add replacement PP 3.10.4-19/20
Add new PP 3.10.4-21

Add replacement P 3.11.2-1

Add replacement PP 3.11.2-3/4
Add new PP 3.11.2-5

Add replacement P 3.11.3~1

Add replacement PP 3.11.3-3/4
Add new PP 3.11.3-5

Add replacement P 3.11.4-1/2
Add replacement PP 3.11.4-3/4
Add replacement PP 3.11.4-5/6
Add replacement PP 3.11.4-7/8
Add new PP 3.11.4-8

Add replacement PP 3.11.5-7/8
Add replacement PP 3,11.5-8/10

21-C Release 7 Insertion Instructions
Page ~ 2

New device added.

New standards added

New standards added.

New standards added.

Modified drawing of existing standard.
Modified drawing of existing standard
New standard.

Standard modified.

New standards added.

New standards added.

New standards added.
New standard added.

New standards added.
Correct error.

New standards added.
New standards added

New standards added

New standards added

New standards added

New standard added.
Existing standard modified.
New standards added
New standard added.
Existing standard medified, new standard added.
New standards added
Standards revised.
Standards revised.
Standards revised.
Standards revised, correct error.
New standards added.
Correct error.

Terminology corrections.

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

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 1890
Release 2, September 1991
Release 3, November 1892
Release 4, November 1983
Helease 5, February 1995
Release 6, January 1996
Release 7, January 19897
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JEDEC Standard No. 21-C

Contents
Section Release # Page #
TBACKGROUND ... . .iiiiiiiiiiciiiem i st iaaaaacaanus Releaset ....... Page1-1
2 TERMS AND DEFINITIONS . ... .ot eeria o eaanes Release1 ....... Page 2 - 1
2.1 Conventional Device PinNames ..........ccoiiiiiiiiiviriaiiaan, Release 6 ....... Page2-2
2.2 Multiport DRAM PIn Names ......oaniiieiiiiiiinnianininneens Released ....... Page2-5
2.3 Power PINNGMEBS . ...cuuiivrranrirariiiarsaesasnananaarcnramnnans Release5 ....... Page2 -6
24 Device Type Names .....vovciiimiar i iiiiar e ciasacencnas Release6 ....... Page2-7
2.5 Miscellaneous Device Related Terms ............c.civiniiacnnniann Release1 ....... Page2~9
2.6 Special Operational Cycles for MPDRAM ...........ccoiviniiiiinns Release 1*..... Page 2-10
2.7 Package-Related TOrms .......ooceiiiiiiniiiinraaiiiiiiraanes Release5 ..... Page 2 -12
2.8MemoryCardPinNames .........iieiairiiriiiiiinnanicaaean Released ..... Page2-13
2.9 SRAM and SSRAM special PinNames ........c.ocoviieraniianns Release 6 ....... Page 2—-14
3 MEMORY DEVICE STANDARDS ...c.ciiiiiiiiiiii i iiivrriannanens Release1 ....... Page 3 -1
3.1 General Standards .....cociiiiiiiiiic i i st Release! ..... Page 3.1 -1
BAABylewide ..o e Releaset ..... Page 3.1 -1
3.1.11 - 82K TO 256K BY SA/AAMXFAMILY INDIP ... ...........oont Release 1 ..... FPage 3.1 -1
FIGURE 3.1-1, 32K TO 256K A/A MULTIPLEXED MEMORY INDIP ............... Release1 ....... Page3.1-2
32Read Only Memory (ROM) ..o Releasel ...... Page 3.2-1
3.2.0 ROM General Standards ......ccocvverariiinaniiiiirnnannanna, Release5 ...... Page 3.2-2
3.2.0.1 — Mask ROM Fast Address Mode Definition ................... .. Release5 ...... Page 3.2-2
32 1TROM,ByteWide ......convvniracnnnaans e rermeresasaanareeas Release1 .... Page 3.2.1-1
321.1-2KTOBKBYBROMFAMILY INDIFR, TYPEA ...............0s Release 1 .... Page 3.2.1-1
3.212-4KBYSROMINDIR, TypeB ... ..oy Release 1 .... Page 3.2.1-1
3.2.1.3-8KTO 128K BY 8 ROMFAMILY INDIP, ......... e Release 1 .... Page 3.2.1-1
321.4-2KTO32KBY 8ROMFAMILY INRCC ...t Release 1 .... Page 3.2.1-1
3.2.15-32KTOS512KBY B ROMFAMILY INSOJ, .. ... i Release1 .... Page 3.2.1-1
3216—-128KTOTMBY8ROMINDIP, ... Release 1 .... Page 3.2.1-1
3217 —-64KTOB12KBYSROMINDIP, ... ..o Release 1 .... Page 3.2.1-1
3.2.1.8-2T0O 64 X 16K BY 8 PAGE SELECTROMINDIP, ..., ... ... Release 1 .... Page 3.2.1-1
3219-512Kand IMBYSROMINQFP, ...........coooiiiiiin, Release2 .... Page 3.2.1-1
FIGURE 3.2.1-1,2KTOBKBYBROMINDIP, TYPESA&B ................ ... Releaset ....... Page 3.2.1-2
FIGURE 3.2.1-2, 8K TO128KBYBROMINDIP ... ... ... ins Release 1 ....... Page 3.2.1-3
FIGURE 3.2.1-3, 2K TO32KBYBROMINCC . ... ... Release 1 ....... Page 3.2.14
FIGURE 3.2.1-4, 32K TO 512K BY 8ROMINSOJ . ... ..o i Release 1 ....... Page 3.2.1-5
FIGURE 3.2.1-5, 128K TOTMBYSROMINDIP . ... Releaset ....... Page 3.2.1-6
FIGURE3.2.1-8, 84K TOS12KBY SROMINDIP ... ..o Release 1 ....... Page3.2.1-7
FIGURE 3.2.1-7,2 TO 84 X 16K BY 8 PAGESELECT .............oiiin, Release 1 ....... Page 3.2.1-8
FIGURE 3.2.1-8, 512K AND IMBYBROMINGFP ... ..., Release2 ....... Page3.2.1-8
3.22ROM, Word Wide .. ... ..iiiiiiriiiveriaa it anae i eisnnnans Release 1 .... Page 3.2.2-1
3221 -32KTO256KBY 16 ROMINDIP ... oot Release1 .... Page 3.2.2-3
3202 -32KTO2BKBY 16 ROMINSCC ... .. ...t Release i .... 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/DATAMX ROMINRCC ........ Release 1 .... Page 3.2.2-3
3.225-256Kand 512KBY 16 ROMINQFP ...t Release 2 .... Page 3.2.2-3
3.2.26-512KTO 128M BY 16 ROMINDIP ANDSOP ................. Release 6 .... Page 3.2.2-3
3227-512Kkand 1M BY I6ROMINSCC ... ....... ... ..ot Release 3 .... Page 3.2.2-3
FIGURE 3.2.2-1, 32K TO2586KBY 16 ROMINDIP .. ... Release 1 ....... Page3.2.2-5
FIGURE 3.2.2-2, 32K TO 256K BY 16 ROMINCC ... ... Release 1 ....... Page 3.2.2-6
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Section Release # Page #
FIGURE 3.2.2-3, 16K TO 256K BY 16 AQMX ROMINDIP . ...t Release i ....... Page 3.2.2-7
FIGURE 3.2.24, 16K TO 256K BY 16 AOMXROMINCC . .......... .. ... .. ... Releaset ....... Page3.22-8
FIGURE 3.2.2-5, 256K AND 512KBY 16 ROMINQFP . .......... ... . oot t. Release2 ....... Page3.2.2-9
FIGURE 3.2.2-6, AM TO 128M BY 16 ROMINDIPANDSOP . ....... ... o0t Release? ...... Page 3.2.2-10
FIGURE 3.2.2-7, 512K & IMBY 16ROMINSCC .. ... Release3 ...... Page 3.2.2-11
FIGURE 3.2.2-8, 512K TO2MBY 16 ROMINDIPANDSOG ... ... ... ... ... Aelease6 ...... Page 3.2.2-12

3.3 Programmable Read Only Memory (PROM) .........ooviiiieniii, Refease1 ...... Page 3.3-1
331 PROM,NibbleWide ..... .ot Release 1 .... Page 3.3.1-1
3.311~-258K& BKBY 4TTLPROMINDIP ... Release1 .... Page 3.3.1-3
3.3.12-25KBY4ECLPROMINDIP ... ... ... ... ... Release1 ".... Page 3.3.1-3
3.343-1K&2KBY4TTLPROMINDIP ... Release1 .... Page 3.3.1-3
3314 -1K&2KBY4TTLPROMINSOP ... Release 1 .... Page 3.3.1-3
3315-4KTOBKBY4TTLPROMINDIP ..o Release2 .... Page 3.3.1-3
3316~ 25K TO2KBY 4 TTLPROMFAMILY INRCC ................. Refease1 .... Page 3.3.1-3
3.3.1.7~4KBY 4 TTL PROM, 4KBY 4 TTLRPROMINSCC ............ Release1 .... Page 3.3.1-3
33.18-1KTOBKTTILBY 4 PROMFAMILY INRCC . .................. Release ! .... Page 3.3.1-3
3.31.9-1KTOBKTTLBY 4 PROMFAMILY INSCC .. ..... ..ol Release 1 .... 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
33111 -1KTO18KBY 4 ECL PROMFAMILY INDIP . ...l 1 Helease1 .... Page 3.3.14
FIGURE 3.3.1-1, 26K TO2KBY4TTLPROMINDIP ... . ... it Release? ....... Page 3.3.1-5
FIGURE 3.3.1-2, 286 BY4ECLPROMINDIP ... Release1 ....... Page 3.3.1-6
FIGURE3.3.1-3, IK&2KBY4TTLPROMINSOG ... . oo ne e Release1 ....... Page 3.3.1-7
FIGURE 3.3.1-4, 4K AND BKBY 4 TTLPROMINDIP ...... ...l Release?2 ....... Page 3.3.1-8
FIGURE 3.3.1-5, 25K TO 4K BY 4 TTLPROMFAMILY INCC ... .. .......... .. ... Release i ....... Page 3.3.1-9

FIGURE 3.3.1-6, IKTOBKBY4 TTLPROMINRCC ............... ...l Releasei ...... Page 3.3.1-10

FIGURE 3.3.1-7, IKTOBKBY 4 TTLPROMINSCC ...t Release § ...... Page 3.3.1-11

FIGURE 3.31-8, IKTO4KBY 4 TTLDPROMINDIP . ....... ...y, Release i ...... Page3.3.1-12 V
FIGURE 3.3.1-9, IKTO4KBY 4DPROMINCC ... ... oiviiiiniieienns Release 1 ...... Page 3.3.1-13
FIGURE 8.3.1-10, IKTO 16K BY4ECLPROMINDIP . . .. ... ..o o Release i ...... Page 3.3.1-14
33.2PROM; Bytewide .. ..civviiiin et ie it vt s e as Release 1 .... Page 3.3.2-1
33.21-832BYSTILPROMINDIP&SCC ...l Release1 .... Page 3.3.2-3
3.3.22-32BYBECLPROMINDIP&SCC ... ... e Release1 .... Page 3.3.2-3
33283~ .25K& SKBYBTILPROMINDIP&SCC ............... .t Release1 .... Page 3.3.2-3
3324~ 25KTOBKBY BTTLPROM FAMILY INDIP ................0 Release 1 .... Page 3.3.2-3
3325~ 5KTO4KBY 8 TTLLPROM FAMILY INDIP . ................. Releaset .... Page 3.3.2-3
3326-5KTO4KBY BTTLRPROMFAMILY INDIP . ... ... .. o oL, Release 1 .... Page 3.3.2-3
3.3.2.7- 5K TO 8K BY 8 TTL PROM FAMILIES INRCC &8CC ......... Release1 .... Page 3.3.2-3
3.3.2.8 - .5K TO 2K BY 8 TTL RPROM FAMILY INSCC ................. Release1 .... Page 3.3.2-4
3.3.29-18KTOB4KBY 8 TTL PROM FAMILY INDIP ................. Release1 .... Page 3.3.24
3.3.2.10—- 512BY B ECL RPROMINDIP&SCC ........ ... .. Release2 .... Page 3.3.2-4
FIGURE3.3.2-1,32BYSTTL&ECLPROMINDIP . ... ... oL, Releaset ....... Page3.3.2-5
FIGURE 3.3.2-2, 32, 256, & 512 BY 8 TTL PROM INCC, 32 BY 8 ECL PROMINCC ... Releaset ..... .. Page 3.3.2-6
FIGURE 3.3.2-3,256 & 512BY 8 TTLPROMINDIP ... .. ...t Release1 ..... .. Page 3.3.2-7
FIGURE 3.3.24, 25K TOBKBYBTTLPROMINDIP . ... ...t Release1 ....... Page 3.3.2-8
FIGURE 3.3.2-5, SKTO4KBY 8 TTLLPROMINDIP ... ... .. .. .. ... ... Release1 ....... Page 3.3.2-9
FIGURE 3.3.2-6, SKTO4KBYBTTLRPROMINDIP ... ... .. Releaset ...... Page 3.3.2-10
FIGURE 3.32-7, BKTOBKBYBTILPROMINSCC ... ... ... . i Release1 ...... Page 3.3.2-11
FIGURE 3.3.2-8, SKTOBKBY 8 TTLPROMINRCC ............. ... ... ... .. Release T ... ... Page 3.3.2-12
FIGURE3.3.2-9, SKTO2KBYBRPROMINCC ... ... .. o Refease 1 ...... Page 3.3.2-13
FIGURE 3.3.2-10, 16K TOB4KBY 8 TTLPROMINDIP . ....... ... ... ... ..., Release1 ...... Page 3.3.2-14
FIGURE 3.3.2-11, 512 BY 8 10K & 100K ECL RPROM INDIPANDSCC ... ... . ..., Release2 ...... Page 3.3.2-15
Release 7
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Section Release # Page #
333PROM, WordWide ....oivviviiniia e Release1 .... Page 3.3.3-1
3.33.1 -32AND 64 BY 16 PROMINDIPANDSCC ............ooet Release1 .... Page 3.3.3-3
FIGURE 3.3.3-1,32 AND B4 BY 16 TELPROMINDIP . ... ... Release 1 ....... Page 3.3.3-5
FIGURE 3.3.3-2, 32 AND B4 BY 16 TTEPROMINGC ... ..ot Released ....... Page 3.3.3-6
3.3.4 PROM Package CONVersion ........ccivavsvnsvmrmasacannacennas Release t .... Page 3.3.4-1
3.3.4.1 — PROM DIP TO SO CONVERSION, 186, 18,20, 24 DIP .......... Release1 .... Page 3.3.4—1
FIGURE 3.3.4-1, 1K AND 2K TTL PROM 18 DiP TO 20 SOCONVERSION .. ........ Release i ....... Page 3.3.4-3
3.4 Erasable Programmable Read Only Memory (EPROM) ............... Refease t ...... Page 3.4-1
341 EPROM,Byte Wide . ..oovvrirnciiiiiiisiceiirnarrasacainaneanas Release 1=... Page 3.4.1-1
3.4.1.1—4KBYBEPROMINDIPR,TYPEA ......oviiiiiia.., -.... Release1 .... Page 3.4.1-3
3412-4KANDBKBYSEPROMINDIP, ...t Release1 .... Page 3.4.1-3
3.41.3-8KTOB4AKBY BEPROMFEFAMILY INDIP, ...t Release! .... Page 3.4.1-3
3.4.1.4-2KTO 512K BY 8EPROM FAMILY INRCC ................... Release1 .... Page 3.4.1-3
3.4.1.5 - 32K TO 512K BY 8 EPROM FAMILY INSOJ, .................. Release 1 .... Page 3.4.1-3
3.416-128K TO IMBY SBEPROMFAMILY INDIP, ... ...l Release 1 .... Page 3.4.1-3
3.4.1.7- 64K TO 512K BY 9 EPROM FAMILY INDIF, ..........ooill i Release1 .... Page 3.4.1-3
3.4.1.8 -2 TO 64 X 16K BY 8 PAGE SELECT EPROM FAMILY IN DIP, ... Releaset .... Page 3.4.1-3
3.4.1,9 - 128K TO 512K BY 8 EPROM FAMILY INTSOP-1, ............. Release 4 .... Page 3.4.1-3
FIGURE 3.4.1-1, 4K AND 8K BY 8 EPROMINDIP, TYPESA&B ................. Release 1 ....... Page 3.4.1-5
FIGURE 3.4.1-2, BKTOG4KBYBEPROMINDIP ... ... .ol Releaset ....... Page3.4.1-6
FIGURE 3.4.1-3, 2K TO512KBYBEPROMINCG ... s Release 1 ....... Page 3.4.1-7
FIGURE 3.4.14, 32KTO512KBY 8EPROMINSOJ .. ... .ol Release ! ....... Page 3.4.1-8
FIGURE 3.4.1-5, 128K TOIMBY BEPROMINDIP .. ... ... ... Releaset ....... Page3.4.1-9
FIGURE 3.4.1-6, 64K TOS12KBY G EPROMINDIP ... ..o Release 1 ...... Page 3.4.1-10
FIGURE 3.4,1-7,2 TO 64 X 16K BY 8 PAGE SELECTEPROMINDIP . ............. Release f ...... Page 3.4.1-11
FIGURE 3.4.1~8, 126K TO 512K BY B EPROMINTSOP-1 .. ... oo Release 4 ...... Page 3.4.1-12
3.4.2 EPROM, Word Wide .......c.vvvivnneenns e eeneen Release1 .... Page 3.4.2-1
3.4.2.1 - 32K TO 256K BY 16 EPROM EN DIP Release1 .... Page 3.4.2-3
3.422-32KTO256KBY 16 EPROMINSCC ...t Releasei .... Page 3.4.2-3
3.4.2.3~16K TO 256K BY 16 ADDRESS/DATA MX EPROM INDIP . ..... Release 1 .... Page 3.4.2-3
3.4.2.4 — 16K TO 256K BY 16 ADDRESS/DATA MX EPROM INRCC .. ... Release 1 .... Page 3.4.2-3
3.4.2.5 - 512K TO 128M BY 16 EPROM or OTP IN DIP AND SOP ....... Release 6 .... Page 3.4.2-3
34.26~-512Kand 1M BY 16 EPROMINSCC ............. ... ... ... Release3 .... Page 3.4.2-3
3.427-64KTO 256K BY 16 EPROMINTSOP-1 ... ... .o Release 4 .... Page 3.4.2-3
FIGURE 3.4.2-1,32K TO 256K BY 16 EPROMINDIP ........ .. .. . oL, Release! ....... Page 3.4.2-5
FIGURE 3.4.2-2, 32K TO 256K BY 16 EPROMINSCC .. ... ... oot Release 1 ....... Page 3.4.2-6
FIGURE 3.4.2-3, 16K TO 256K BY 16 ADDRESS/CATAMX EPROMINDIP .. .. ..., Release1 ....... Page 3.4.2-7
FIGURE 3.4.2-4, 16K TO 256K BY 16 ADDRESS/DATAMX EPROMINRCC . ..., ..., Release ! ....... Page 3.4.2-8
FIGURE 3.4.2-5, 4M TO 128M BY 16 EPROM OROTP INDIPANDSOP . .......... Releaset ....... Page 3.4.2-9
FIGURE 3.4.2-6, 512K & IMBY 16 EPROMINCC ... ..o, Release3 ...... Page 3.4.2-10
FIGURE 3.4.2-7, 64K BY 256K BY 16 EPFROMINTSOP-1 ... ... ... ..ot Released ...... Page 3.4.2-11
FIGURE 3.4.2-8, 512K TO2MBY 16 EPROMINDIPAND SOG . ......... ... L0 Release 6 ...... Page 3.4.2-12
3.5 Electrically Erasable Programmable Read Only Memory (EEPROM) ... Release1 ...... Page 3.5-1
351 EEPROM,ByteWide ... . ccoiriiiiiiii i Release1 .... Page 3.5.1-1
3511-5KTO2KBY 8 EEPROMFAMILYINDIP ... ... ... .. ... Release 1 .... Page 3.5.1-2
3.512-2K&4KBYBEEPROMINRCC ..... ..ot Release 1 .... Page 3.5.1-2
3.51.3-1KTO32KBY 8EEPROM FAMILY INDIP . ................... Release 1 .... Page 3.5.1-2
3.5.1.4—- BKTO 32K BY 8 EEPROMFAMILY INRCC ... ............. Release 1 .... Page 3.5.1-2
3.5.1.5 - 32K TO 256K BY 8 EEPROM FAMILY INSOJ, ... ... ... .. .. Release f .... Page 3.5.1-2
3.5.1.6-32KTOS512KBY 8EEPROM FAMILY INDHP, ... ... .. .... Release 1 .... Page 3.5.1-2
Release 7
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3.5.1.7 - 32K TO 256K BY 8 EEPROM FAMILY INRCC, ................ Release 1 ....
3.5.1.8 - 32K TO 256K BY 9 EEPROM FAMILY INDIP, ................. Release1 ....
3.5.1.9-128K TO 1MBY 8 EEPROMFAMILY INSCC, ................. Release ! ....
3.5.1.10 - 32K TO 256K BY 8 EEPROM FAMILY INTSOP1 ............. Release2 ....
3.5.1.11 - EXTENDED FEATURE SET FOR 256K BIT EEPROM . ........ Rolease 2 ..
3.5.1.12 - OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM .. Release3d ..
3.5.1.13~ 512K BY 8 DUAL-SUPPLY EEPROMINRCC ................ Release 5 ..
3.56.1.14 - 128K to 512K BY 8 SINGLE~-SUPPLY EEPROM FAMILY

INDIP RCC, A TSOPT . i i ety Helease 5 .,
3.56.1.15 - 256K, 512K, &1M BY 8 DUAL-SUPPLY EEPROM IN TSOP1 ... Release 6 I
3.5.1.16 — 1M TO 8M BY 8 SINGLE~SUPPLY EEPROM FAMILY INTSOPT .......... Release 5 ..
3.5.1.17 ~ 8K BY 2568 OR 264B SERIAL ACCESSEEPROMINTSOP2 ............ Release 6 .. ..
3.5.1.18 — tM, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROMINPSOP2 ... .. ...... Release 7 ..
FIGURE 3.5.1-1, BKTO2KBY SEEPROMINDIP .. ... ..o Release 1 ..
FIGURE35.1-2, 2K & 4KBY B EEPROMINRCC ... . oo i Release 1 ..
FIGURE 35.1-3, IKTO32KBY SEEPROMFAMILY INDIP . ... ... ... ool Release 1 ..
FIGURE 3.5.1-4, 5K TO32K BY 8EEPROMFAMILYINRCC . .. ................. Release 1 ..
FIGURE 3.5.1-5, 32K TO 256K BY B EEPROM FAMILY INSCJ .. .. ... ... ... oL Release 1 ..
FIGURE 3.5.1-6, 32K TO 512K BY SEEPROM FAMILY INDIP ... .. ... ... ... .. Release 1 ..
FIGURE 3.5.1-7, 32K TO 256K BY BEEPROM FAMILY INRCC . ................. Release 1 ..
EIGURE 3.5.1-B, 32K TO 256K BY S EEPROM FAMILY INDIP .. ... ... ... ..., Release 1 ..
FIGURE 3.5.1-0, 128K TO IMBY 8 EEPROM FAMILY INSCC ................... Release 1 ..
FIGURE 3.5.1-10, 32K TO 256K BY 8 EEPROM FAMILY INTSOP1 . ............. Release 2 ..
ADDENDUM 1, 32K X 8 BIT EEPROM EXTENDED FEATURE STANDARD .......... Release 2 ..
FIGURE 3.5.1-11, DUAL SUPPLY EEPROMCOMMAND SET . ... ........ . ... Release 3 ..
FIGURE 3.5.1-12, 512K BY 8 DUAL-SUPPLY EEPROMINRCC ................. Release 5 ..
FIGURE 3.5.1-13, 128K to 512K SINGLE-SUPPLY EEPROM FAMILY INDIP ... .. ... Release 5 ..
FIGURE 3.5.1-14, 128K to 512K SINGLE-SUPPLY EEPROM FAMILY INRCC ., .. ... .. Release 5 ..
FIGURE 8.5,1~15, 128K to 512K SINGLE-SUPPLY EEPROM FAMILY INTSOR1 ... ... Refease 5 ..
FIGURE 3.5.1-16, IM BY 8 DUAL-SUPPLY EEPROMINTSOPT ... ... .. ..... Release 5 ..
FIGURE 3.5.1-17. 1M TO 8M SINGLE-SUPPLY EEPROM FAMILY INTSOPt ... ... .. Releasa 5 ..
FIGURE 3.5.1-18, 256K & 512K BY 8 DUAL-SUPPLY EEPROMINTSOPY ... ...... Release § . .
FIGURE 3.5.1-19 A=C 8K BY 2568 OR 264B SERIAL ACCESS EEPROM INTSOP2 . . Release 6 ..
FIGURE 3.5.1-20. 1M, 2M BU 8 SINGLE OR DUAL SUPPLY EEPROM INPSOPT .. ... Release 7 ..
35.2EEPROM, WordWide ... .. iiviiiiiiiniiiiiicanisaas eerreaaeeaa Release1 ...
3521-4KTO3ZKBY 16 EEPROMINDIP ... ... i, Release 1 ....
3522 -4KTO256KBY 16 EEPROMINSCC ... ... ... ... oo it Release 1 ....

3.5.2.3~ 256K TO 128M BY 16 EEPROMINDIPAND SOG ............. Release 6 .

3.5.24 - 1M TO 4M BY 16 DS EEPROM iN SSOP

3.5.25 -~ 1M TO 4M DENSITY, BY 8 OR 16 FEEPROMINPSOP ........ Release7 ....

3.5.2.6 - 1M TO 32M DENSITY, BY 8 OR 16 FEEPROM IN TSOP1 ...... Release7 . ...
FIGURE 3.5.2-1, 4K TO 32K BY 18 EEPROMFAMILY INDIP .., .. ... ... .. Release 1 ..
FIGURE 3.5.2-2, 4K TO 256K BY 16 EEPROM FAMILY INSCC . ................. Release 1 ..
FIGURE 3.5.2-3, 4M TO 128M BY 16 EEPROM FAMILY INDIP AND SOG .. ... ... .. Release 2 ..
FIGURE 3.5.2-4, 256K TO 2M BY 16 EEPROM FAMILY INDIPAND SOG ... ... ..... Reiease 6 . .
FGURE352-5, IMTO 4M BY 16 DSEEPROMINGSOP .......... ... Release 6 ..
FIGURE 3.5.2-6, IMTO 4M DENSITY BY 8 OR16 FEEPROM IN PSOP ... Release7 ..
FIGURE 3.5.2-7, 1M TO 32M DEBSITY BY 8 OR16 FEEPROM INPSOP .. Release? ...

3.56.3 EEPROM EXTENDED FEATURES ... .. i ane Release 1 ....
3.5.3.1 — EXTENDED FEATURE SET FOR 256Kb EEPROM ............ Release 1 ....
3.5.3.2 - DUAL SUPPLY EEPROM COMMAND SET ... ... ....... Retease 7 ...
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Section Release # Page #
3.5.3.3 ~ SINGLE SUPPLY EEPROM COMMAND CODES .............. Release7 ... Page 3.5.3-14
3.5.34 - EEPROMTOGGLEBITFEATURE ........ ... ... .. .. Release 7 ... Page 3.5.3-15

3.6 Non volatile Random Access Memory (NVRAM) .. .....oooiviiaiiaat. Releaset ...... Page 3.6~1
3.6.1 NVRAM, NibbleWide ..... ..ottt Release1 ...... Page 3.6-3
3611~ 28K &1KBYANVRAMINDIP .. ... Releaset ...... Page 3.6-3
36.2NVRAM, BYTEWIDE ...ciiiiiiiiiiiircaniiraniasacancrnnnasnisn Release1 ...... Page 3.6-3

36.21-5K TKBYSNVRBRAMINDIP ... i i Release1 ...... Page 3.6-3
3622~ SK&IKBYSNVEAMINRCC ..... .. .. oo e Release1 ...... Page 3.6-3
3.623-5KTO16KBY BNVRAMEAMILY INDIP ........... ... ... ... Release 1#..... Page 3.6-3
3624~ 5KTO16KBY BNVRAMFAMILY INRCC ... .. ... . ... Release1 ...... Page 3.6-3
3.6.2.5 - 32K TO 256K BY 8 NVRAM FAMILY INSOJ, .................. Release1 ...... Page 3.6-3
3.6.2.6 - 32K TO 256K BY 8 NVRAM FAMILY INDIP, ................... Release 1 ...... Page 3.6-3
36.27-16KTO 128K BY 9NVRAMFAMILY INDIP, ................... Release 1 ...... Page 3.6-3

FIGURE 3.6-1, 25K & TKBY4NVBAMINDIP ... o o Releaset ........ Page 3.6-5
FIGURE 36-2, SBK&1KBY BNVRAMINDIP ... o Releaset ........ Page 3.6-6
FIGURE 3.6-3, 5K & TKBY BNVRAMINRCC ... ... .. e, Release1 ........ Page 3.6-7
FIGURE 3.6-4, 5K TO 16K BY BNVRAMFAMILY INDIP .. ... ..o iiaet, Release ! ........ Page 3.6-8
FIGURE 3.6-5, 5K TO 16K BY SNVRAMFAMILY INRCC ................... .., Release 1 ........ Page 3.6-9
FIGURE 3.6-6, 32K TO 256K BY SNVRAMFAMILY INSQJ . ... ... ... ..., Release! ....... Page 3.6-10
FIGURE 3.6-7, 32K TO 256K NY SNVRAM FAMILY INDIP .. ................... Release1 ....... Page 3.6-11
FIGURE 3.6-8, 16K TO 128K BY GNVRAMFAMILY INDIP .. ... ... ..o ot Release! ....... Page 3.6-12
3.7 Static Random Access Memory (SRAM) ......covviiiiiiiiiiiiin Release1 ...... Page 3.7-1
3.7.1 - JTAG Exiension to Revolutionary Pinout SRAM Devices ........ Released ...... Page 3.7-1
FIGURE 3.7-1, JTAG ADDITION TO REVOLUTIONARY PINOUTSRAM .. ... ....... Released ........ Page 3.7-3
37ABHWIde TTLSRAM (... i st Release1 .... Page 3.7.1-1
3.71.1-25K&1KBY1TTLSRAMINDIP ... .. o Release1 .... Page 3.7.1-3

3.712- 25K & 1TKBY1TILSRAMINSCC ..., Release 1 .... Page 3.7.1-3
371.3-4KTO2MBY 1 TTLSRAMFAMILY INDIP ............ Saeeiian Release 1 .... Page 3.7.1-3
3744 -16KBY1TILSRAMINRCC ... Release 1 .... Page 3.7.1-3
3715-64KBY1TILSRAMINRCC ... ... e Release1 .... Page 3.7.1-3
3.716—-16KTO2MBY 1 TTLSRAMINSOJ ......... e e Release5 .... Page 3.7.1-3
3.7.1.7 - 266K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM

INDIP, SO, ANDTSOP-2 ... ... et Release4 .... Page 3.7.1-3
37.1.8-256KBY1TTLSRAMINRCC ... i Release1 .... Page 3.7.1-3
3.7.1.9 - 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

INDIP, SOJ, AND TSOP=2 . ... ..ttt Released .... Page 3.7.1-3

FIGURE 3.7.1-1, 0.25K & TKBY 1 TTLSRAMINDIP ... ... o Releaset ....... Page 3.7.1-5
FIGURE 3.7.1-2, 026K & IKBY 1 TTLSRAMINSCC ... .. ... et Releaset ....... Page 3.7.1-6
FIGURE 3.7.1-3, 4K TO2M BY 1 TTLSRAMFAMILY INDIP . ................... Releaset ....... Page 3.7.1~7
FIGURE 3.7.14, 1BKBY 1 TTLSRAMINRCC ... ... ... i, Release i ....... Page 3.7.1-8
FIGURE 3.7.1-5, 84K BY 1 TILSRAMINRCC ... .. L Release 1 ....... Page 3.7.1-9
FIGURE3.7.1-6, 16K TO2M BY 1 TTLSRAMINSOJAND TSOP-2 .. .. ........... Release5 ...... Page 3.7.1-10
FIGURE 3.7.1-7, 256K TO 16M BY 1 TTL SRAM AND SSRAM FAMILY
INDIP, TSOP2, AND SO . .. o e, Released ...... Page 3.7.1-11-
FIGURE 3.7.1-8, 256K BY 1 TTLSRAMINRCC ... ... ... . ... ... .. . Releasel ... ... Page 3.7.1-12
FIGURE 3.7.1-9, 4M AND 16M CONFIGURABLE SRAM IN DIF, TSOP2, AND S04 .. .. Released ...... Page 3.7.1-13
3.7.2BitWide ECLSRAM ... .. i i e Release 1 .... Page 3.7.2-1
3.721-1KTO 256K BY 1 ECLSRAM FAMILY INDIP ... ... ... ... Release 1 .... Page 3.7.2-3
3.7.2.2-256K TO 16M BY 1 ECL SRAM AND 4M BY 1 SSRAM

INDIP, SOJ, AND TSOP-2 .. . . i i Release4 .... Page 3.7.2-3
3.7.2.3 - 84K AND 256K BY 1 ECL SRAM IN FLATPACK ................ Release2 .... Page 3.7.2-3
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Section Release # Page #
3.7.2.4 - 256K TO 16M BY 1 ECL SSRAM FAMILY

INDIP, SOJ,ANDTSOP-2 ... i Release 4 . ... Page 3.7.2-3

FIGURE 3.7.2-1, iIKTO 256K BY 1 ECLSRAMFAMILY INDIP ... ..o eie e Release t ....... Page 3.7.2-5
FIGURE 3.7.2-2, 256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY
INDIRTSOPZ, &S0 .o e e e Released ....... Page 3.7.2-6
FIGURE 3.7.2-3, 64K AND 256K BY 1 ECLSRAMINFP ... ... it Release2 ....... Page 3.7.2-7
FIGURE 3.7.2-4, 256K TO 16M BY 1 ECL SSRAM FAMILY INDIP, TSOP2,& 804 . . . .. Released ....... Page3.7.2-8
3.7.3 Nibble Wide TTL SRAM . ...ttt ittt cninra s Release1 .... Page 3.7.3-1
3.7.3.1 — 16 BY 4, INVERTING AND NON INVERTING TTL SRAM

INDIP & SO . i e et Release 1 ... Page 3.7.3-3
3.7.3.2~ 25KBY4 TTLSRAMINDIP&RCC ... . o ., Release 1 .... Page 3.7.3-3
3.7.33-256 BY 4 TTLSRAMWITHGINSCC ...t Release 1 .... Page 3.7.3-3
3,7.3.4 - 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY INDIP .. .. ... Release 1 .... Page 3.7.3-3
3.7.835-4KBY4TTLSRAMINRCC ... ..o Release 1 .... Page 3.7.3-3
3.7.3.6 -4KTO iMBY 4 TTL SRAMWITH G FAMILY INDIP . ........... Aelease1 ..., Page 3.7.3-3
3.7.3.7 - 16K TO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

1V = {0 - O A O Release 1 .... Page 3.7.3-3
3738~ 16K&B4KBY4TILSRAMINRCC ... ... i Release1 .... Page 3.7.3-3
3.7.3.8 - 4K TC 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

INSOJAND TSOP-2 . e it ca s Release 5 .... Page 3.7.34
3.7.3.10 - 64K TO 4M BY 4 TTL SRAM IN DIP, SOJ, AND TSOP-2 ...... Release 4 .... Page 3.7.3-4
3.7.3.11 - 84K TO 4M BY 4 TTL SRAM WITH SEPARATE DATA /O

INDIP, SOJ, AND TSOP-2 ... it ir e eiaacaaann Release 4 . ... Page 3.7.3-4
3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOQUS SRAM (SSRAM)

INDIP, SOJ,ANDTSOP-2 ...t Release 4 .... Page 3.7.3+4
3.7.3.13 — 4K AND 16K BY 4 CACHE TAG SRAM INDIPANDSOJ.... ... Release 1 .... Page 3.7.3-4
3.7.3.14 — 4M AND 16M SRAM, CONFIGURABLE TO X1 CR X4

INDIPAND SOJ . i i e Release 1 .... Page 3.7.34 %

FIGURE 3.7.3-1, 16 BY 4 INVERTING AND NON-INVERTING TTL SHAMINDIP .. ... Release 1 ....... Page 3.7.3-5
FIGURE 3.7.3-2, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAMINSCC . ... Release1 ....... Page3.7.3-6
FIGURE3.7.3-3, 286 BY A TTLSRAMINDIP ... ... i Refease 1 ....... Page 3.7.3-7
FIGURE 3.7.3-4, 256 BY 4 TTLSRAMINRCC ... ... .. e Helease1 ....... Page 3.7.3-8
FIGURE3.7.3-5,256 BY 4 TTLSRAMINSCC . ... ... ... Refease1 ....... Page 3.7.3-9
FIGURE 3.7.3-6, 4K TO 64K BY 4 TTL SRAM FAMILY WITHOUTGINDIP .......... Release 1 ...... Page 3.7.3-10
FIGURE3.7.3-7,4KBY4TILSRAMINRCC ... ... ... .. . il Release t ...... Page3.7.3-H
FIGURE 3.7.3-8, 4K TO 256K BY 4 TTL SRAM FAMILY WITH G IN DlP ............. Releaset ...... Page 3.7.3-12
FIGURE3.7.3-0, 16K TO 256K BY 4 TTL SRAM FAMILY INRCC . ........... ... .. Release 1 ...... Page 3.7.3-13
FIGURE 3.7.3-10, 16K & 64K BY 4 TTLSRAMINRCC .. .. .. ... ool Release 1 ...... Page 3.7.3-14
FIGURE 3.7.3-11, 4K TO 1M BY 4 TTL SRAM WITH AND W/C G IN SOJ AND TSOP-2 . Release i ...... Page 3.7.3-15
FIGURE 3.7.3-12, 64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SQJ . . ... Released ...... Page 3.7.3-16
FIGURE 3.7.3-13, 84K TO 4M BY 4 TTL. SRAM FAMILY WITH SEPARATE DATA IO

INDIP, TSOPZ, ANDSOJ . ... i e Refeased4 .. .. .. Page 3.7.3-17

FIGURE 3.7.3-14, 84K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY
INDIPSOJANDTSOP-2 .. . i Released ...... Page 3.7.3-18
FIGURE 3.7.3-15, 4K AND 16K BY 4 CACHE TAG SRAMINDIPAND SOJ .. ..... ... Release t ...... Page 3.7.3-19
3.7.4 Nibble Wide ECLSRAM .. ... .. i ia s e Release 1 ... Page 3.7.4-1
3.7.4.1 - 25K AND 1K BY 4, 100K ECL SRAMINDIPAND SFP ......... Release 1 .... Page 3.7.4-3
3.7.4.2 - 1KTO 16K BY 4, 10K & 100K ECL SRAMINDIP .............. Release 1 .... Page 3.7.4-3
3.7.4.3- 25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY INDIP .. ... Release 1 .... Page 3.7.4-3
3.7.4.4 - 16KBY 410K & 100K ECL SSRAMINDIP ........ ... ... ... Release 1 .... Page 3.7.4-3
3.7.4.5 - 64K TO 4M BY 4 ECL SRAM IN DIP, S0J, AND TSOP-2 ... ... Released .... Page 3.7.4-3

3.7.4.6 — 64K TO 4M BY 4 ECL SRAM WITH SEPARATE DATA /O
INDIP, SOJ,ANDTSOP-2 ... e Release 4 .... Page 3.7.4-3
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,3.7.47 - 64K TO 4M BY 4 ECL SYNCHRONQOUS SRAM {SSRAM)

INDIP, SOJ, AND TSOP-2 ... . i Release 4 .... Page 3.7.4-4
3.748-64KBY4ECLSRAMINFP ... e Release2 .... Page 8.7.4-4
3.7.4.9 - 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP & SOJ Release?2 .... Page 3.7.4-4
3.7.410 - 64K TO 4M BY 4 SBRAM FAMILY IN DIP AND SOJ

INDIP, SOJ, AND TSOP-2 . ... i Release 4 .... Page 3.7.4-4
3.7.4.11 - 84K TO 4M BY 4 SSRAM FAMILY IN SIP AND 80J

© O NDIP, SOJ, AND TSOP-2 .. e Released .... Page 3.7.4-4
3.7.4.12 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ

INDIP, SOJ, ANDTSOP-2 ... .. i i, Release 4, ... Page 3.7.4-4

FIGURE 3.7 4-1, 256 BY 4, 100K ECL SRAM IN DIP, ’
1K TO 16K BY 4, 10K & 100K ECLSRAMINDIP . ... ...t Release ! ....... Page 3.7.4-5
FIGURE 3.7.4-2, 256 & 1K BY 4, 100KECLSRAMINSFP ... ... .. ... ... ... Belease 1 ....... Page 3.7.4-6
FIGURE 3.7.4-4, 0.25K TO 16K BY 4, 10K & 100K ECL SRAMFAMILY INDIP . ... ., .. Release{ ....... Page 3.7.4-7
HGURE 3.7.4-5, 16K BY 4, 10K & 100K ECL SSBAMINDIP ........... ... ... .. Releaset ....... Page 3.7.4-8
FIGURE 3.7.4-6, 64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 . ... Release4 ....... Page 3.7.4-9
FIGURE 3.7.4-7, 64K TO 4M BY 4 ECL SRAM WITH SEPARATE /O FAMILY
INDIP, SOJ, AND TSOP-2 ... et i Released ...... Page 3.7.4-10
FIGURE 3.7.4-8, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 ... Released ....., Page 3.7.4-11
FIGURE 3.7.4-8, 64K BY 4 ECLSRAMINFP ... .. ... Release2 ...... Page 3.7.4-12
FIGURE 3.7.4-10, 256K BY 4 or 512K BY 2 CONFIGURABLE ECL SRAM
INDIPAND SOJ . L e Release2 ...... Page 3.7.4-13
FIGURE 3.7.4-11, 64K TO 4M BY 4 BIT SELECTABLE ECL SRAM FAMILY
INDIP, S04, AND TSOP-2 . e e Released ...... Page3.7.4-14
FIGURE 3.7.4-12, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP~2 .. Released ...... Page 3.7.4-15
FIGURE 3.7.4-13, 64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY
INDIP, S04 AND TSOP=2 ... i e e Release4 ...... Page 3.7.4-16
3.7.5ByleWide TTLSRAM ....oviiiiiiiiiiiiiiiiiai it ieeaiaaiannas Release 1 .... Page 3.7.5-1
3751-64BYOQTTLSRAMINSCC ... ... i, Release1 .... Page3.7.5-3
B3752~1K&2KBYSTTLSRAMINDIP ........ .o Release 1 .... Page 3.7.5-3
3.753-2K&4KBYBTILSRAMINRCC ... ... ... ... P Release1 .... Page 3.7.5-3
3.754-2KTO32KBY 8 TTL SRAMFAMILY INDIP & SOJ, ............ Release1 .... Page 3.7.5-3
3755~ BKTO3ZKBY 8 TTLSRAMFAMILY INRCC ................. Release1 .... Page 3.7.5-3
| 3.7.5.6— 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP-2, ..... Release 4 .... Page 3.7.5-3
3757-64KTOS512KBY 8 TTL SRAMFAMILY INDIP, ................ Release1 .... Page 3.7.5-3
3.7.58-32KTO256KBY 9 TTLSBRAMFAMILY INDIP, ................ Release 1 .... Page 3.7.5-3
3.7.5.9-32K TO2M BY 8 AND 512K TO 2M BY 9 TTL SRAM

INDIP, SOJ, AND TSOP-2 ... . it Release 4 .... Page 3.7.5-3
,3.7.5.10 - 32K and 128K BY 8 TTL SSRAMINDIPAND SOJ ........... Release 1 .... Page 3.7.5-3
,3.7.511 - 2K TO 32K BY 9 DPSRAM FAMILY ING6B SCC .............. Release ! .... Page 3.7.5-4
37512 ~32KBY 9 CACHE SBRAMIN445CC ... ... .. ... .s. Helease2 .... Page 3.7.5-4
3.7.513-128KBY BSRAMINTSOPT ... ... Release2 .... Page 3.7.5-4
3.7.5614~128KBY 8B &9SSRAMINSOJ ... ... . i Release 2 .... Page 3.7.5-4
3.7.5.15-1K AND 2K BY 8 DPSRAMFAMILY IN4BDIP ................ Release2 .... Page 3.7.5-4
3.75.16 128K TO 512K BY 8 SRAM FAMILY IN32 CDSO-N ........... Release 3 .... Page 3.7.5-4
3.7.517 - 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM

‘ INB3DIPANDSOJ ... ol J Release 3 .... Page 3.7.5-4
3.7.5.18 - 128K TO 2M BY 8/9 BURST SRAMINBGA . ................. Release5 .... Page 3.7.5-4
37519-128KTO2MBY 8/9 SSRAMINBGA ........................ Release5 .... Page 3.7.5-4
3.7.520-32KBY 8 SRAMINTSOPT .. ... ... . . i Release 7 .... Page 3.7.5-4

FIGURE3.75-1,64BY9SRAMINSCG ... ... .o Release 1 ....... Page 3.7.5-5

FIGURES3.7.5-2, tK&2KBYBTILSRAMINDIP ... ... ... ... ... ... .. .. ... Release 1 ....... Page 3.7.5-8

FIGURE3.7.5-3,2K& 4KBYBTTLSRAMINRCC ........................... Release1 ....... Page 3.7.5-7
Release 7
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FIGURE 3.7.54, 2K TO 32K BY 8 TTL SRAM FAMILY INDIP&SCJ ... .......... .. Release 1 ....... Page 3.7.5-8
FIGURE 3.7.5-5, 0.5K TO 32K BY 8 TTLSRAMFAMILY INRCC . . ... ....... .. ... Releaset ....... Page 3.7.5-9
FIGURE 3.7.5-6, 32K TO 512K BY BTTLSRAM FAMILY INSOJ ... .. ... Release4 ...... Page 3.7.5-10
FIGURE 3.7.5-7, 84K TO 512K BY B TTLSRAMFAMILY INDIP . ... .............. Release 1 ...... Page 3.7.5-11
FIGURE 3.7.5-8,32K TO 256K BY 9 TTL SRAMFAMILY INDIP .. ............. ... Release1 ...... Page 3.7.5-12
FIGURE 3.7.5-9, 32K TO 2M BY 8 AND 9 TTL SRAM FAMILY IN DIP, TSOP2, AND 804 .. Release4 .. .. .. Page 3.7.5-13
FIGURE 3.7.5-10, 32K AND 128K BY 8 TTL. SSRAM IN DIP, TSOP2, ANDSOJ .. .. ... Release4 ...... Page 3.7.5-14
FIGURE 3.7.5-11, 2K TO 32K BY 9 DPSRAMFAMILY INSCC .............. .. ... Release 1 ...... Page 3.7.5-15
FIGURE 3.7.5-12, 32K BY 9 TTLCACHE SRAMINSCC ............ ... ... ..., Release 2 ...... Page 3.7.5-16
FIGURE 3.7.5-13, 128K BY 8 TTL SRAMINTSOPY .. .o v Release2 ©. .. .. Page 3.7.5-17
FIGURE 3.7.5-14, 128K BY 8& 9 TTLSSRAMINSOJ . ... ...t Release2 ...... Page 3.7.5-18
FIGURE 3.7.5-15A, TKAND 2KBY 9 DPSRAMINDIP ... ...... ..ol Release2 ...... Page 3.7.5-19
FIGURE 3.7.5-15B, 1K AND 2K BY 9 DPSRAMTRUTHTABLE .................. Release 2 ...... Page 3.7.5-20
FIGURE 3.7.5-16, 128K TO 512K BY 8 SRAMINCDSO-N . . ... ..... ..o Release3 ...... Page 3.7.5-21
FIGURE 3.7.5-17, 128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM

INDIPTSOP2, &80 ..o i i Released ...... Page 3.7.5-22
FIGURE 3.7.5-18 - 128K TO 2M BY 8/9 BURST SRAMINBGA ........... Release 5 ...... Page 3.7.5-23
FIGURE 3.75-18 - 128K TO 2M BY 8/9 SSRAMBGAINBGA ............ Release5 ...... Page 3.7.5-24
FIGURE 3.7.5-20- 128K TO 2M BY 8/ SSRAM BGA
BOUNDRYSCANORDER ... e Release 5 ...... Page 3.7.5-25
FIGURE 3.7.5-21,32KBY 8 SRAMINTSOP2 ... ..o i Release 7 ...... Page 3.7.5-26
3.7.6 Byte Wide ECLSRAM ... .o i Release 1 .... Page 3.7.6-1
3.7.6.1 — 32K and 128K BY 8 ECL SSRAM IN SOJ, S8S0P, ANDFP ...... Release2 .... Page 3.7.6-1
FIGURE 3.7.6-1, 32K AND 256K BY @ ECL SSRAM INSOQJ, SOP, ANDFP .......... Release2 ....... Page 3.7.6-3
B 7.7 WordWide TTLSRAM .. .o iriiir e it iniiinarnraarcnannes Release1 .... Page 3.7.7-1
3771 -4KTOB4AKBY 16 TILSRAMINDIP ... ..ot Release 1 .... Page 3.7.7-3
3.7.7.2-4KTO 256K BY 16 TTLSRAMINSCC ............ociint. Release1 .... Page 3.7.7-3
3.7.7.3 -~ 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAMIN DIP .. .. Release1 .... Page 3.7.7-3
3.7.7.4 — 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM INRCC ... Release1 .... Page3.7.7-3
37.75-16K ANDGAKBY 18 SRAMINSCC ... ...t Release1 .... Page 3.7.7-3
3.7.7.6~-64KBY16& 18SRAMIN44SOJ . ... .o Release3 .... Page 3.7.7-3
3.7.7.7 - 32K AND 64K BY 16 & 18 SRAM AND SSRAM - S o o
© IN52 SCCWITH LOGIC FEATURES .............-. R Released .... Page 3.7.7-3
3,7.7.8 - 64K TO 256K BY 18 SRAM & SSRAM INTQFP ............... Release 5 .... Page 3.7.74
3.7.7-9 - 64K TO 1M BY 16/18 BURST SRAM INBGA ..... e Release 5 .... Page 3.7.74
3.7.7-10 - 64K TO IMBY 16/18 SSRAMINBGA ...................... Release 5 .... Page 3.7.74
3.7.7-11 — 64K TO 256K BY 16/18 BURST SRAM IN QFP/TQFP ......... Release 6 .... Page 3.7.74
3.7.7-12 — 256K AND 1M BY 16/18 SRAMINTSOP2 ............. ..., Release 6 .... Page 3.7.74
FIGURE 3.7.7-1, 4K TO 64K BY 16 TTLSRAM FAMILY INDIP .. ........... ..., Release ! ....... Page 3.7.7-5
FIGURE 3.7.7-2, 4K TO 256K BY 16 TTL SRAM FAMILYINRCC ................. Releaset ....... Page 3.7.7-6
FIGURE 3.7.7-3, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INDIP . . . .. Release 1 ....... Page 3.7.7-7
FIGURE 3.7.7-4, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INRCC . ... Release1 ....... Paged.7.7-8
FIGURE 3.7.7-5, 16K AND 64K BY 18 SRAMINSCC . . ....... ... .. ot Release 1 ....... Page 3.7.7-9
FIGURE 3.7.7-6, 64K BY 16 S 18 SRAMINSOJ ... .o Release 3 ...... Page 3.7.7-10
FIGURE 3.7.7-7 A, 32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES
NSO . e e et Released ...... Page 3.7.7-11
FIGURE 3.7.7-7 B, WRITE CLOCK TIMING FOR SSRAMWITHBURSTMCDE . ... ... Release 4 ...... Page 3.7.7-12
FIGURE 3.7.7-8, 64K TO 256K BY 18 SRAM AND SSRAM IN TQFP ...... Release 5 .. .. .. Page 3.7.7-13
FIGURE 3.7.7-9 - 64K TO 1M BY 16/18 BURST SRAM BGA PADOUT ... .. Release 5 ... ... Page 3.7.7-14
FIGURE 3.7.7-10 - 64K TO 1M BY 16/18 SSRAM BGA PADCUT ......... Release5 ...... Page 3.7.7-15
FIGURE 3.7.7-11 - 64K TO 1M BY 16/18 SSRAM BGA
BOUNDRY SCANORDER ... ... Release 5¢7 . .... Page3.7.7-16
Release 7
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FIGURE 3.7.7-12- 64K TO 256K BY 16/18 BURST SBAMINTQFP ...... Release6 ....
HGURE3.7.7-10+- 256K AND 1M BY 16/18 SRAMINTSOPZ ............ Release 6 ....

3.7.8 DoubleWord Wide SRAM . ... . ... ..l Release 5 ...
3.7.8.1 ~ 32K TO 128K BY 36 SSRAMWITHBURSTINTQFP ........... Release 6 ...
3.7.82-32KTO 128K BY 36 SRAM & SSRAM INTQFP ............... Release5 ...
3.7.8.3-32K TO 512K BY 32/36 BURST SRAM BGAPADCUT .......... Release 5 ...
3.7.84 - 32K TO 512K BY 32/36 SSRAMBGAPADQUT ................ Release 5 ...
3785-16KTOG4KBY B4 & 728SRAM INQFP . ........ ... ......... Release 7 ...

FIGURE 3.7.8-1, 32K TO 128K BY 36 SSRAMWITHBURSTINTQFP ..... Release 6 .. ..
FIGURE 3.7.8-2, 32K TO 128K BY 36 SRAM AND SSRAM INTQFP ... ... Release 5°. ...
HGURE 3.7.7-3-32K TO 512K BY 32/36 BURST SRAM BGA PADOUT ... Relsases ....
FIGURE 3.7.74-32K TO 512K BY 32/36 SSRAM BGA PADOUT ........ Release 5 ....
FIGURE 3.7.7-5- 32K TO 512K BY 32/36 SSRAM BGA _
BOUNDRYSCANORDER ......... .. e Release5 ....
FIGURE 3.7.8-6, 16K TO 64K BY 64 & 72 BURST SSRAM INTQFP ...... Release 7 . ...
3.8 Pseudostatic Random Access Memory (PSRAM) ........ccvviinnn... Releaset .....
3B IPSRAM, ByteWide .. ..o i it s e r i s Release 1 .....

3811 -2KTOBKBY B PSRAMFAMILY INDIP .. ... . ... Release 1 ....

3.812-2KTO16KBY 8 PSRAMFAMILY INRCC ..................... Release 1 ....

3.8.1.3-32KTOS512KBY BPSRAMFAMILY INSOJ ................... Release i .. ...
3.82PSRAM, WordWide ........cooii i Release1 .....

3821 -4KTOB2KBY 16 PSRAMINDIP ... . ... Release i .....

3.822-4KTO256KBY 16 PSRAMINSCC ... Release 1 .....
FIGURE 3.8-1, 2KTOBKBY 8 PSRAMFAMILY INDIP . ... .. . o L, Release { .....
FIGURE3.8-2, 2K TO16KBY 8PSRAMFAMILY INRCC . .. ... ... . L Release 1 .....
FIGURE 3.8-3, 32K TO 512K BY B PSRAM FAMILY INSOQJ ... ... oo Release i ... ..
FIGURE 3.8-4, 4K TO 32K BY 16 PSRAMFAMILY INDIP . . . ... ... ... ... ...... Release 1 .. ...
FIGURE 3.8-5, 4K TO 256K BY 16 PSRAM FAMILY INSCC-. .. .......... AP Release 1 1. ...

3.9 Dynamic Random Access Memory (DRAM) ................. [P Release 1 .....

30 B WIde DRAM ...ttt rrra e e e Release? ...
3.9.1.1 - 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES .......... Release 1 .. ..
3.9.1.2 - 16K TO 256K BY 1 DRAM FAMILY INDIP ........ U Release t ....
3913~-16KTO2Z256KBY 1 DRAMINRCC ... .. .. ... v, Release 1 ...
3.0.14-64K&256KBY1DRAMINZIP ... ...t Release 1 ...
3.9.15-1TMAND 4MBY 1 DRAMFAMILY INDIP .. ... .. oL Release 1 ...
3.916-1MTO 16MBY 1 DRAM FAMILY INSOJORTSOP2 . .......... Release 4 ....

391 7-1IMTO16MBY 1 DRAMFAMILY INZIP .. ... ... .., Release 4 ...

3.8.18~1MTO 16M BY 1 NON-MUX DRAM FAMILY INSOJ ........... Helease1 .. ..

» 3918 -1MBY1DRAMINTSOPT ... Release 1 .. ..

3.9.1.10 - 16M BY 1/4M BY 4 CONFIGURABLE DRAMINSOJ .......... Release 1 ....

3.21.11 -64MBY 1 DRAMINSOJORTSOP2 ... i Belease 5 . ..

3.8112-2X16MBY 1 DRAMINTSOPZ ... ... i Release 4 ...
FIGURE 3.9.1-1, 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES -

16K TO 286K BY 1 DRAMFAMILY INDIP . ... .. Release 1 .. ...
FIGURE3.9.1-2, 16K TO 256K BY 1 DRAMINRCC . ... ... oo Release 1 .....

FIGURE 3.8.1-3, 64K & 256K BY 1 DRAMINZIP .. ... ... . ... oot Relgase 1
FIGURE 3.9.14, 1M TO 64M BY 1 DRAM FAMILY IN DIP
FIGURE 3.9.1-5, 1M TO 16M BY 1 DRAM FAMILY IN SO and TSOP-2
FIGURE 3.9.1-6, IMTO 16MBY 1 DRAM FAMILY INZIP ... .. ............. . ... Release 4
FIGURE 3.9.1-7, 1M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ
FIGURE 3.9.1-8, 1M BY 1 DRAM IN TSOM1
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FIGURE 3.9.1-9, 16M X 1/4M X 4 CONFIGURABLEDRAMINSOQS ... ... oLt Release 2 . ...
FIGURE 3.9.1~10, 64MBY 1 DRAMINSOJ&TSOPZ . ... .. ... i, Release4a ...
FIGURE3.0.1-11, 2 X 16MBY 1 DRAMINTSOP2 . ... ... e Release 4 ...,
FIGURE 3.9.1-12,6dMBY 1 DRAMINSOJ&TSOP2 ... .. .. it Release 517 ...

3.9.2 Nibble Wide DRAM . ....oiiiisiiaiacnrsecnnanranssssarasersnnnns Release1 ....
3921 ~16K&BAKBY 4 DRAMINDIP . ... i Release1 ....
3.9.22-16KBY4DRAMINDIP ... oo e e Release 1 . ...
39.23-64KBY4DRAMINRCC ... .. i e e Release 1 . ...
3.924-256K & IMBY4DRAMFAMILY INDIP . ........coi v, Release 2 ...
3.90.25-256K TO4AM BY 4 DRAM FAMILY INSOJ & TSOP2 ............ Release 4. ...
3.9.26-64KTO4AMBY 4 DRAMIN ZIP L. . i i Release2 ....
3.80.27-256K & 1MBY 4 DRAMWITH4 CEINSQJ&TSOP2 .......... Release 3 . ...
3.8.28-256KBY 4 DRAMINTSOPT .. i ineennns Release 2 . ...
3.8.2.9 ~ 16M BY 1/4M BY 4 CONFIGURABLEDRAMINSOJ ........... Release 2 ....
3.9.2.10 — 256K TO 4M BY 4 NON-MUX DRAM FAMILY INSOJ ......... Release 2 ...,
39211 -4AMBY 4 DRAMWITH1CEAND 4 CEINTSOPZ ............. Release2 ....
3.8.212-16MBY4DRAMINSCI & TSOP2 . ... et Release 517 ...
3.9.213~1M,2M, 4M BY2DRAMINSQJ&TSOP2 ................. Release 3r7 ...
3.9.2.14-16MBY 4 DRAMWITH4 CASINSQJ&TSOP2 ...ttt Release 6 . ...
3.98.2.13-64MBY 4 DRAM IN TSOP2 PINROTATION ................. Release B .. ..

FIGURE 3.9.2-1, 16K & 64KBY4DRAMINDIP ... ... i Release 1 .....
FIGURE3.9.2-2, 16K & 64KBY4DRAMINRCC . . ... ... i i Release 1 .....
FIGURE3.9.2-3, 256K & IMBY 4 DRAMFAMILY INDIP ... ..o Release 1 .....
FIGURE 3.9.2-4, 256K TO 4M BY 4 DRAMINSCQJANDTSOP-2 ... ... ... ..., Released .....
FIGURE3.9.2-5, 64K TOAMBY 4 DRAMINZIP .o o i e Releasei .. ...
FIGURE 3.9.2~6, 256K & 1M BY 4 DRAMWITH4CEINSOJ&TSOP2 .. ........... Release 6 .....
FIGURE 3.9.2-7, 256K BY 4 DRAMIN TSOPT . ... .0t Release 2 .....
© FIGURE 3.9.2-8, 4M BY 4/116M BY {1 CONFIGURABLE DRAMINSOJ ......... .. ... Release2 ... ..
FIGURE 3.9.2-9, 256K TO 4M BY 4 NON-MUX DRAMINSOJ ..., ....... S, Release2 .....
FIGURE 3.9.2-10, dM BY 4 DRAMWITH4 CEINSCIANDTSOP2 .. ............. Release 6 .....
FGURE3.9.2-11, 16MBY 4DRAMINSOJ&TSOP2 .. ... .. i .. Released4a .. ..
FIGURE 3.9.2—-12,1M, 2M, 4M BY 2 DRAMWITH2 CEINSOJAND TSOP2 . .... ... Release 417 . . ..
FIGURE 3.9.2-13, 16MBY 4 DRAMINSOQJ&TSOP2 .. .. it Release 517 . ...
FIGURE 3.9.2-14, 16M BY 4 DRAMWITH 4 CASINSQJ&TSOP2 . .. ............ Release 617 ....
FIGURE 3.9.2-15, 64M BY 4 DRAMIN TSOP2 PINROTATION ... .. ..o eets ... Release 6 .....

393 ByteWideDRAM ..............c.c..c.. et reracrecaneanennn Release § ....
3.9.31-32KBY BDRAMINDIP ... ... e Release1 . ...
393 2-32KBYEBDRAMINRCC . ... Release 1 ....
3.9.33~-512KBY 8 & BY 9 DRAM IN SOJ, TSOP2, & ZIP .............. Release 2 ....
3.9.3.4-512KBY 8 & BY 9 NON-MUXDBAM INSOJ ............ ..o Release 2 ....
3.935-2MBYB8&ODRAMINSOJ&TSOPZ .. .ot Release 5 .. ..
3.9.36-8MBYB&IDRAMINSOJATSOP2 . ... . i Release 5 .. ..
3.9.3.7-32MBY 8 DRAMIN TSOP2 PINROTATION .. ....oo e Release 6 .. ..

FIGURE 3.9.3-1,32KBYBDRAMINDIP .. .. ... o, Release 1 . ...
FIGURE3.0.3-2, 32KBYBDRAMINRCC .. ... ... .. . Release 1 .. ..
FIGURE 3.9.3-3, 512K BY 8& 9DRAMINSOS ... ... Release 2 . ...
FIGURE3.9.3-4, 512K BY 8&9DRAMINZIP . ... ..., Release2 .. ..
FIGURE 3.9.3-5, 512K BY 8 & 9 NON-MUX DRAMINSOJ .. ... ... .. ... ........ Release 2 . ...
FIGURE39.3-6,2MBY B & ODRAMINSOJ&TSOP2 .. ... ... .. Release 5 . ...
FIGURE393-7, 8MBYB&9DRAMINSQJATSOP2 .. ... e Releaseda ...
FIGURE39.3-8, BMBY BDRAMINSOJ&TSOP2 . ... ... . . Release 517 . ..
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FIGURE 3.9.3-9, 32M BY 8 DRAMIN TSOP2 PINROTATION . ... ... v Release6 ...... Page 3.9.3-13
3.9.4Word Wide DRAM ....oonr i e craness Release 1 .... Page 3.9.4-1
3.9.4.1 - 64K BY 16 DRAMWITH2WINSOJ&TSOP2 ...........ceen Release1 .... Page 3.9.4-3
3.0.4.2 - 256K & TM BY 16 & 18 DRAM WITH 2 CE IN SOJ & TSOP2 .... Release5 .... Page 3.9.4-3
3.9.4.3 ~ 256K BY 16 DRAM WITH EXTENDED FUNCTIONS
INDIPAND SOJ Lo e Release 4 .... Page 3.9.4-3
3.9.44-2MBY 16, 4MBY 16 & 1BDRAMINTSOP2 ............ ..ot Release 877 ... Page 3.9.4-3
3.9.4.5 — 128K AND 256K BY 16 BURST DRAM WITH 2 CAS IN 8OJ, TSOP2, AND ZIP . Release 6 .... Page 3.9.4-3
3.9.4.6 — 16M BY 16 DRAM IN TSOP2 PIN ROTATION ................. Release6 . ... Page 3.9.4—4
3.0.4.7 — 128K ANS 256K BY 32 DRAMWITH4 CAS INTSOP2 ......... Release 6°.... Page 3.9.4-4
3.9.4.8 - 512K AND 2M BY 32 & 36 DRAMWITH4 CASINTSOP2 ...... Release 6 .... Page 3.9.4-4
3.9.4.9-8MBY 32 DRAMINTSOP2 PINROTATION . ... oovveein Release 6 .... Page 3.8.4-4
3.0410-2MBY32DRAMINTSOP2 ... .... Release 7 .... Page 3.9.4-4
FIGURE 3.9.4-1, 84K BY 16 DRAMINSOJ ... ... Releaset ....... Page3.9.4-5
FIGURE 8.9.4-2, 256K BY 16 & 18 DRAMWITH2WOR2CEINSOS ............. Release2 ....... Page 3.0.4-6
FIGURE 3.0.4-3, 256K BY 16 & 18 DRAMWITH2WOR2CEINTSOP2 ........... Released ....... Page 3.9.4-7
FIGURE 3.9.44, IMBY 16 & 18DRAMWITH 2CEINSOd . ... ..ot Release5 ....... Page 3.9.4-8
FIGURE 3.9.4-5, IMBY 16 & 18 DRAMWITH2 CEINTSOP2 . .........vovi it Release5 ....... Page 3.9.4-9
FIGURE 3.9.4-8, 64K BY 16 DRAMWITH2WINTSOP-2 ... ...t Release3 ...... Page 3.9.4-10
FIGURE 3.9.4-7A, 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND 80J . . Released ...... Page 3.9.4-11
FIGURE 3.9.4-78, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION
TRUTH TABLE . . .ottt e e ettt iiannes Released ...... Page 3.9.4-12
FIGURE 3.9.4-8, 2M BY 16, 4MBY 16 & 18 DRAMINTSOP-2 . ... ... cove o Release 67 ... .. Page 3.9.4-13
FIGURE 3.9.4-9, 128K AND 256K BY 16 BURSTDRAMINSOJ ... ..o it Release ...... Page 3.9.4-14
FIGURE 3.9.4-10, 128K AND 256K BY 16 BURSTDRAMINTSOP2 . ...... ... ... Release6 ...... Page 3.9.4-15
FIGURE 3.9.4-11, 128K AND 256K BY 16 BURSTDRAMINZIP ..............o0v Released ...... Page 3.9.4-18
FIGURE 3.9.4-12, 16M BY 16 DRAM IN TSOPZ PINROTATION ... ........... ... Refease§ ...... Page 3.9.4-17
FIGURE 3.9.4-13,-128K AND 256K BY 32 DRAM WITH 4 CASINSSOP ... SR . Release6 ...... Page 3.9.4-18
FIGURE 3.9.4-14, 512K AND 2M BY 32 & 36 DRAMINSOJANDTSOPZ ........... Released ...... Page 3.9.4-19
FIGURE 3.9.4-15, 8M BY 32 DRAM INTSOP2 PINROTATION . ............ooent Release 6 ...... Page 3.8.4-20
FIGURE 3.9.4-16, 2MBY 32 DRAMINTSOP2 . ...... ... i, Release7 ...... Page 3.9.4-21
3.9.5 DRAM Optional Features .......c.ccouivrmieiiniiiaiiiinnnianns Release 1 .... Page 3.9.5-1
3.9.5.1 — OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . Release1 .... Page 3.9.5-3
3.9.52 ~1MDBAMBUILT INTEST FUNCTION ... ..ot Relsase 1 .... Page 3.8.5-3
3.9.5.3 — ON-CHIP REFRESH CONTROLFOR X8 DRAM .............. Releaset .... Page 3.9.5-3
3954-GBEFOREEREFRESH ... Release 1 .... Page 3.8.5-3
3.9.5.5 — DRAM SPECIAL TEST AND OPERATIONAL MODES .......... Release 1 .... Page 3.9.5-3
3.9.5.6 ~ NON-MULTIPLEXED DRAM OPERATION ...t Release 1 .... Page 3.8.5-3
3.9.5.7 — DRAM EXTENDED DATA QUT DEFINITION ................0. Release 6 .... Page 3.9.5-3
3.9.5.8 — 256m DRAM TEST MODE DATA AND ADDRESS COMPRESSION ......... Release 7 .... Page 3.8.5-3
3.9.5.9 — PIPELINED NIBBLE MODE DEFINITION ......... ..ot Release 7 .... Page 3.9.5-3
FIGURE 3.95-1A, DRAMONCHIPREFRESHTIMING ......... ... oo i Releaset ....... Page 3.9.5-5
FIGURE 3.9.5-1B, DRAM SELF REFRESHMODE TIMING .. . ... .......co.ovves Released ....... Page 3.9.5-6
FIGURE3.95-2, DRAMBITWRITETIMING . ..., . Release{ ....... Page 3.9.5-6
DRAM SPECIAL TEST AND OPERATIONAL MODES .............. .. . Released ..... .. Page 3.9.5-7
OPTIONAL DRAM OPERATIONAL MODESANDCYCLES .............. Release3d ...... Page 3.9.5~11
NON-ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release3 ...... Page 3.9.5-13
DRAM EXTENDED DATAOQUT DEFINITION ..., Release 6 ...... Page 3.9.5-14
256M DRAM ADDRESS AND DATA COMPRESSION DEFINITION ......... Release 7 ...... Page 3.9.5-15
PIPELINED NIBBLE MODE DEFINITION . ... ... oo Release 7 ...... Page 3.9.5-16
3.10 Multiport Dynamic RAM (MPDRAM) .......... ..ot Release1 ..... Page 3.10-1
Release 7
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Section Release # Page #
3.10.1 Nibble Wide MPDRAM .. ... ... it it Release 1 ... Page 3.10.1-1
31011 -64KBY 4 MPDRAMINDIP, SOJ, &2IP ... ......... ... Release 1 ... Page 3.10.1-1
3.10.1.2 - 256K BY 4 MPDRAM IN DIP, SOJ, TSOP2, & ZIP . ............ Release 3 ... Page 3.10.1-1
3.101.3-256KBY4TPDRAMINSOJ ... ... Release2 ... Page 3.10.1-1
FIGURE 3.10.1-1, 84K BY AMPDRAMINDIP&SOJ ......... ... e Release 1 ...... Page 3.10.1-2
FIGURE 3.10.1-2, 64K BY 4 MPDRAMINZIP ........ ..o Release1 ..., .. Page 3.10.1~3
FIGURE 3.10.1-3, 256K BY 4 MPDRAM IN DIP, SOJ, & TSOP2 .................. Release3d .. .. .. Page 3.10.1-4
FIGURE 3.10.14, 256K BY 4 MPDRAMINZIP ... ... .o .. Release1 ...... Page 3.10.1-5
FIGURE 3.10.1-5, 266K BY 4 TPDRAMINSOJ ... ...l e Release2 . .. .. Page3.10.1-6
3.10.2 Byte Wide MPDRAM ...oiiiiiiiiiniiieiiininiiniiniiennneann. Release1 ... Page 3.10.2~1
3.10.2.1 - 128K AND 256K BY 8 MPDRAM IN DIP, SOJ, & TSOP2 ....... Release3 ... Page 3.10.2-1
FIGURE 3.10.2-1, 128K AND 256K BY 8 MPDRAMINDIP&SCJ ................. Release2 ...... Page 3.10.2-2
FIGURE 3.10.2-2, 128K BY 8 MPDRAMINTSOP2 ... ... .. ..o L. Release3 ...... Page3.10.2-3
3.10.3 Word Wide MPDRAM ...... e reeieas e ta e a s arana Release 1 ... Page 3.10.3-1
3.10.3.1 — 128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLECLOCKS ........ Release 2 ... Page 3.10.3-1
3.10.3.2 — 128K & 256K BY 16 MPDRAM IN TSOP-2 WITH MULTIPLE CLOCKS . ... ... Release5 ... Page 3.10.3-1
3.10.3.3 - 286K BY 16 SGRAMINTSOP2 . .. ... i i Release 6 ... Page 3.10.3-1
3.10.3.4 — 256K BY 32 SGRAMIN QFPITQFP ... . . i Release 6 ... Page 3.10.3-1
3.10.3.5 - 268K BY 32 GRAMIN TSOP-2 ... i i Release 6 ... Page 3.10.3~1
3.10.3.6 - 256K BY 32 SMPDRAMINTSOP-2 . ... ..o, Release 6 ... Page 3.10.3-2
3.10.3.7 - 266K BY 32 SMPDRAMIN TSOP-2 . ... .. e Release 7 ... Page 3.10.3-2
FIGURE 3.10.3-1, 128K & 256K BY 16 MPDRAM IN SOG with2W &2CE .......... Refeased ...... Page 3.10.3-3
FIGURE 3.10.3-2, 128K & 256K BY 16 MPDRAM IN TSOP-2with2W&2CE ... .., Release5 ...... Page 3.10.3-4
FIGURE 3.10.3-3, 256K BY 16 SGRAMINTSOP-2 .................covianL. Release 6 ...... Page 3.10.3-5
FIGURE 3.10.3-4, 266K BY 32 SGRAMINQFPATQFP .......... ..ot Releasec? ... .. Page 3.10.3-6
FIGURE 3.10.3-5, 256K BY 32 SGRAMINTSOP-2 . ..., ...ov i, Release 6 ...... Page 3.10.3-7
FIGURE 3.10.3-6, 256K BY 32 SYNCH, MPDRAMINQFR/TQFP ................. Release 6 ...... Page3.10.3-8
FIGURE 3.10.3-7, 256K BY 32 SYNCH. MPDRAMINQFPFTQFP ......... ... .. ... Release7 ...... Page 3.10.3-9
3.10.4 MPDRAM Optional Features .........c.cciiiiiiiriiveinnnnnnen. 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 . Release t ... Page 3.10.4-3
3.10.4.3 - MPDRAM BIT WRITE OPTIONALFEATURE ................. Release 1 ... Page 3.10.4-3
3.10.4.4 — 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE ... Releasei ... Page 3.10.4-3
3.10.4.5 - 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 ... Page 3.10.4~3
3.10.4.6 ~ 128K X 16, 256K X 8, & 256K X 16 MPDRAM

MINIMUM FEATURE SETTRUTHTABLE ................... Release 5 ... Page 3.10.4-3
3.10.4.7 — 12BK X 16, 256K X 8, & 256K X 16 MPDRAM
EXTENDED FEATURE SET TRUTHTABLE ................. Relsase 5 ... Page 3.10.4-3
3,10.4.8 —~ SPLIT REGISTER WITH PROGRAMMABLE STOPS
FOR MPDRAM . e Release 3 ... Page 3.10.4-3
3.10.4.9 - PIPELINED FAST PAGE MODE FORMPDRAM .............. Release 2 ... Page 3.10.44
3.10.4.10 - EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM .. Release?2 ... Page 3.10.4-4
3.10.4,11 ~ SAM LENGTH DEFINITION FOR2/4MMPDRAM ............ Release 5 ... Page 3.10.4—4
3.10.4.12 - SYNCH GRAM SPECIAL MODE SET PROCEDURE ........ Release # ... Page 3.10.4—4
3.10.4.13 -~ SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE . .. .. Release 6 ... Page 3.10.4—4
3.10.4.14 — SYNCH. GRAM OPERATIONAL FUNCTION TRUTH TABLES .. Release6 ... Page 3.10.4—4
3.10.4.15 - 8Mb MFDRAM FEATURE SET FUNCTION TABLE . ........... Release 7 ... Page 3.10.44
3.10.4.16 —~ EXTENDED FUNCTIONSFOR SGRAM & MPDRAM ......... Release 6:7 .. Page 3.10.4-4
TABLE 3.10.4~1, 256K X 4 MPDRAM FEATURE SET TRUTHTABLE .............. Release i ...... Page3.10.4-5
TABLE 3.10.4-2, 128K X 8 MPDRAM FEATURE SETTRUTHTABLE . ............. Release 1 .... .. Page 3.10.4-6
FIGURE3A04-1L, BITWRITETIMING ... ... ... . . Release 1 . ... .. Page 3.10.4-7
HRelease 7
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Section Release #
TABLE 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SETTRUTHTABLE . .......... .. Release 5 ....
FIGURE 3.10.4-2, SPLIT REGISTER WITH PROGRAMMABLE STOPS ............ Release?2 ....
FIGURE 3.10.4-3A, PIPELINED FASTPAGEMODE . ...t Release 2 ....
FIGURE 3.10.4-38, PIPELINED FASTPAGEMODE ...t Release 2 .. ..
FIGURE 3.10.4—4, MPDRAM EXTENDED DATA OUT FAST PAGEMODE ........... Released ....

FIGURE 3.10.4-5A & 5B, SAM LENGTH DEFINITION FOR 4M MPDRAM
FIGURE 3.10.4-6, SYNCH GRAM SPECIAL MODE SET PROCEDURE: ... Release 6
FIGURE 3.10.4-7, SYNCH. MPDRAM SPECIAL MODE SET PROCEDURE. . Release 6
TABLE 3.10.4—4 A,B, & C, SGRAM FUNCTION TRUTH TABLE

Page #

Page3.10.4-8
Paged.10.4-9
. Page 3.10.4-10
. Page 3.10.4-11
. Page 3.10.4-12

.. Release 5 . Page3.10.4-13, 14

. Page 3.10.4-15
. Page 3.10.4-16

Release 6r7_ Page 3.10.4-17=>19

TABLE 3.10.4-5, 8Mb BURST MPDRAM FUNCTIONTABLE ........... Release 7. . ... Page 3.10.4-20
EXTENDED FUNCTIONS FORSGRAM&MPDRAM ...t Release 7 .. ... Page 3.10.4-21
3.11 Synchronous Dynamic Random Access Memory (SDRAM).......... Released ..... Page 3.11-1
LB Wide SDRAM ... v iiiir it s Release 4 ... Page 3.11.1-1
FIGURE 301 0=, ottt o i e e e it e e Released ...... Page 3.11.1-5
3.11.2 Nibble Wide SDRAM ... ..ttt iraiiasiiiaennaeaas Release 4 ... Page 3.11.2-1
31121 -4MBY4SDRAMINTSOP2 ... Release 617 .. Page 3.11.2-1
311.22-16MBY4SDRAMINTSOPZ .. ... Release 6 ... Page 3.11.2—1
3.11.2.3 - 64M BY 4 SDRAM IN TSOPZ PINROTATION ................ Release 7 ... Page 3.11.2-1
FIGURE3.11.2-1, 4MX4SDRAMINTSOP2 . ... o e Release 817 ..... Page 3.11.2-3
FIGURE 3.11.2-2, 1BMX48DRAMINTSOPZ ... ... e Release6 ...... Page 3.11.2-4
FIGURE 3.11.2-3, 64M X 4 SDRAM INTSOPZ PINROTATION .. ...t Release? ...... Page 3.11.2-5
313 BYTEWIDE SDRAM .. .iiir i e iritacansancacaanncoaaasas Release4 ... Page 3.11.3~1
31131-2MBYBOr9SDRAMINTSOP2 .. ..ivviiviiici e Release 6:7 .. Page 3.11.3-1
311.32-8MBYBSDRAMINTSOPZ ... Release 6 ... Page 3.11.3-1
FIGURE 3.11.3-1, 2MBY 8 OR9SDRAMINTSOP2 ... ... vt Release 617 ..... Page 3.11.3-3
FIGURE 3.11.3-2, BMBY 8 SDRAMINTSOP2 ... . v Release 6 ...... Page 3.11.3-4
FIGURE 3.11.3-3, 32M BY 8 SDRAM IN TSORZ PINROTATION . ... ...t Release7 ...... Page3.11.3-5
311 AWORDWIDE SDRAM .. ... it rviiciiiiincicrarnare e Release 5 ... Page 3.11.4-1
3.11.4.1 — 256K BY 16 AND IMBY 16/18 SDRAMINTSOP-2 ........... ..ot Release 67 ... Page 3.11.4-1
3.11.4.2 - 2M&4AMBY 16 SDRAMINTSOP-2 ... .ot Release 617 ... Page 3.11.4-1
3.11.4.3 -~ 16MBY 16 SDRAMIN TSOP-2 PINROTATION ... .o Release 6 ....Page 3.11.4-1
3.11.4.4 ~ 256K BY 32 8DRAMINQFRITQFP ... Release 6 ....Page 3.11.4-1
311,45~ IMBY32SDRAMINTSOP-2 ... i Release © ....Page 3.11.4-1
3.11.4.6 — 8MBY 32 SDRAMINTSOP-2 PINROTATION ...t Release 6 ... . Page 3.11.4-1
31147~ 2MBY 32 &36SDRAMINTSOP-2 .. .. Release 7 ....Page 3.11.4-2
FIGURE 3.11.4-1, 256 BY 16 AND 1M BY 1618 SDRAMINTSOP-2 ............. Release 617 ..... Page 3.11.4-3
FIGURE 3.11.4-2, 4AMBY 16 SDRAMIN TSOP-2 .. .. .. o i Release 617 ..... Page 3.11.4-4
FIGURE 3.11.4-3, 1I6MBY 16 SDRAMINTSOP-2 . . ....... . .ot Release 6c7 ... .. Page 3.11.4-5
FIGURE 3.11.4-4, 256K BY 32 SDRAMINQFPTQFP . ... Release 617 ... .. Page 3.11.4-6
FIGURE 3.11.4-5, 2MBY 32 SDRAMINTSOP-2 . .. ..o Release 617 ..... Page 3.11.4-7
FIGURE 3.11.4-6, 8M BY 32 SDRAM IN TSOP-2 PINROTATION ... ............. Release Bc7 ..... Page 3.11.4-8
FIGURE 3.11.4~7, 2MBY 32 & 36 SDRAMINTSOP-2 ...t 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 .......... oot Release 5 ... Page 3.11.5-3
3.11.5.2 — SDRAM FUNCTION TRUTH TABLE FORCKE ............... Release 5 ... Page 3.11.5-3
3.11.5.3 - SDRAM MODE REGISTER ARCHITECTURE ................ Refease 4 ... Page 3.11.5-3
3.11.5.4 — 3.11.5.15 — SDRAM OPERATIONAL CYCLES AND MODES .. Released ... Page 3.11.5-3
3.11.5.4 - POWER ON SEQUENCE (RECOMMENDED) ............. ... Release 4 ... Page 3.11.5-3
3.11.55 ~AUTOPRECHARGE ... .. o i, Release 6 ... Page 3.11.5-3
31156 -PRECHARGE ALLBANKS .. ... ... ... e Belease 6 ... Page 3.11.5-3

Helease 7
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Section Release #
3.11.5.7-MODEREGISTERWRITETIMING .......................... Release 4 ...
3NMBB-AUTOREFRESH ... . e Release 4 ...
3B -WRITELATENCY ... e e Release dc? ..
3.11.5.10 - DOM LATENCY FOR READS ANDWRITES ................ Release 4 . ..
3.11.5.11 - PRECHARGE TIMING FORREADS . ... ...t Release 4 . ..
3.11.5.12 - COLUMN ADDRESS TO COLUMN ADDRESS DELAY ....... Release d . ..
3.11.5.13 - CKE TIMING FORPOWERDOWN ......... ... ... ... ... Relsase 4 ...
3.11.5.14—-SELF REFRESHENTRY ANDEXIT ..... ...t Release 4 ...
3B 15~ CKETIMING FORCLOCKSUSPEND ......... .. ... ... Release 4 _ .

TABLE 3.11.5-1, SDRAM FUNCTION TRUTHTABLE . ...ttt Release 5 °.
TABLE 3.11.5-1, SDRAM FUNCTION TRUTH TABLE {Continued) ................. Release 5 .
TABLE 3.11.5-2, SDRAM FUNCTION TRUTH TABLEfar CKE . .. ................. Release 5 .
FIGURE 3.11.5-1, SDRAM MODE REGISTER ARCHITECTURE . ................. Release 4 .
3.11.5.4—Power On Sequence (Recommended) .......................... Release 4 .
31155=Auto Precharge . ..o e Release 4 |
3.11.5.6~Precharge AllBanks ... ... e Release 4¢7
3.11.5.7-Mode Register Write Timing . ... ... ..o i e Release 4 ...
311.58=~Auto Refresh . . ... i e Release 4 ..
3.11.5.9—~Write Latency, (Write Latency =) . .............. .. .. ...... Release4 ...
3.11.5.10—- DQM Latency for Reads and Writes, (DQM Write Latency = () .. Release4 ...
3.11.5.11—~Precharge TimingforReads ............. .o, Release 4 ...
3.11.5.12— Column Address to Column Address Delay .................... Release 4 . ..
3.11.513~CKE Timing forPower Down .. .......ooiiiiiiiin e Release 4 . ..
3.11.5.14—8elf—Refresh Entryand BExdt .........0 .. it Release 4 ..
3.11.5.15~CKE Timing for Clock Suspend ......... ... oo Release 4 ...
4. MULTI-CHIP MEMORY MODULES & CARDS ............. EETTTTRT TR Release 7 .
4.1. Memory Module Nomenclature and General Features ....... P Release 7 .
4.1.1 Memory Module Nomenclature Release 1-7
4,1.2 Serial Presence Detect General Standard Helease 1-7
4.1.2.1 SPD Appendix A .......... oo e e Release 7 ..
41.22 SPD AppendixB ... . e e Release 7 ..
4.1.23 SPD APpendiX C ... e Release 7 ..
4.1.2.4 SPD AppendixD ............. e e aan Helease 7 ..
41.25 SPD AppendiX E ... e s Release 7 ..
4.1.2.6 SPD ADPDRendiXx F ... e e e, Release 7 ..
4.2, One BYTEModules ........covvvvnn fraanrtaessasersrasa s Release 7 .
421 —-22PINSIP/SIMM 4 bit DRAMMODULE ........................ Release 1-7
42224 PINSIP/SIMM 4 bit DRAMMODULE ... .. ... .. ... Release 1-7
423-30PINSIP/SIMM8or 9bit DRAMMODULE ... ... Release 4-7
4.2.4 — 30 PIN SIP/SIMM 1, 2, 4, 5, or 8 bits DRAMMODULE FAMILY ............... Release 1-7
4.2.5 — 23/25/26/28 PIN ZIP/SIMM t or 4 bit DRAMMODULE FAMILY . ... ........... Relsase 1-7
4.2.6 ~-B0 PIN ZIP/SIMM 4 bit SRAMMODULE ... ... .o Release 1-7
427 -70PINZIP/SIMM 9 bit SRAMMODULE . ......... o i Release 1-7
FIGURE 4.2-1,22, 24 &30 PINDRAMMODULES . ... ... ..., Release 4-7
FIGURE 4.2-2, 30 PINDRAMMODULE FAMILY ............ ... .. ... ....... Release 1-7
FIGURE 4.2-3, 23/25/26/28 PIN DRAMMODULE FAMILY ......... ... ... . ... Release 17
FIGURE 4.2-4,2 X 64K TO 1M BY 4, 60 PIN SRAMMODULE FAMILY ... ... ... .. Release 1-7
FIGURE 4.2-5, 864K TO 1M BY 9, 70 PIN SRAMMODULE FAMILY . ........... ... Release 1-7
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Section Release # Page #
4.3. Two BYTE Modulesand Cards ........cooiiiiiiniiniinacnnnnnnan, Release7 ...... Page 4.3-1
431 —76 PIN ZIP/SIMM S or 18 bit SRAMMODULE ................... Release1-7 ..... Page 4.3-1
4.3.2 - 40PIN SIP/SIMM 1,2, 4,5,8, 9, 16, 0r IBDRAMMOD FAMILY ............. Release 1-7 ... .. Page 4.3-1
433 —60 PINDRAM 16 0or 18 bit CARD FAMILY ... ... ... ... ..., Release 2-7 ..... Page 4.3-1
4.3.4 — 68 PIN MULTIPLE TECHNOGY MEMORY 16 bif CARD FAMILY ............. Refease 3-7 ..... Page 4.3-1
FIGURE 4.3-1,2 X 64K TO tMBY 9, 76 PIN SRAMMODULE FAMILY .. .......... Release 1-7 ....... Page 4.3~3
FIGURE 4.3-2, 40 PINDRAM MODULE FAMILY ... ... .. ... oo, .. Release -7 ....... Page 4.3-4
FIGURE 4.3-3A, 60 PIN DRAM CARD FAMILY PIN CONNECTIONS . ............, Release2-7 ......, Page 4.3-5
FIGURE 4.3-3B, 60 PIN CARD FAMILY BLOCKDIAGRAMS .. .................. Release2-3....... Page 4.3-6
FIGURE 4.3-4A, 68 PIN MULTIPLE TECHNOLOGY CARDFAMILY .. ............. Release 3-7 ....... Page 4.3-7
FIGURE 4.3-4B, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY
FUNCTIONTRUTHTABLES . ... ... e Release 37 ....... Page 4.3-8
44.Four BYTE Modulesand Cards ............ooviiiiiiiiiinnnnnnnnnn Release7 ...... Page 4.4-1
4.41-64 & 72 PIN ZIP/SIMM 32 bit SRAMMODULE ... ............... Release 6~7 ... Page 4.4.1-1
FIGURE 4.4.1-1,16K TO 4M BY 32, 64 & 72 PIN SRAM MODULE FAMILY ......... Helease 6-7 ... Page 4.4.1-2
4,42 —-72 PIN SIMM 32 or 36 bit DRAM MODULE FAMILY .............. Release 67 ... Page 4.4.2-1
~ 72 PIN SIMM 36 6r 39 DRAM ECC MODULE FAMILY ............. Release 6-7 ... Page 4.4.2-1
FIGURE 4.4.2-2, 256K TO 256M BY 36. 72 PIN DRAM MODULE FAMILY . ......... Release 6-7 ... ... Page 4.4.2-3
FIGURE 4.4.2-2 B=+K, 72 PIN 36 BIT DRAM SiMM BLOCK DIAGRAMS .. ...... ... Release 6-7 .. Page 4.4.2-4=>13
FIGURE 4.4.2-3 A, 256K TO 256M BY 32, 36. & 40 BIT 72 PIN DRAM MODULE ... .. Release 6-7 ... .. Page 4.4.2-14
FIGURE 4.4.2-3 B=>C 72 PIN 32, 36, & 40 BIT DRAM SIMM BLOCK DIAGRAMS . . .. Release 6-7 . Page 4.4.2-15=>16
4.4.3 — 88 PIN, 32/36/38 bit DRAM CARD FAMILY .............. ... ... Release 6~7 ... .. Page 4.4-1
FIGURE 4.4.3-1 A, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY ........... Release -7 ...... Pags 4.4.3-3
FIGURE 4.4.3-1 B, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY
CONFIGURATIONTABLES . ... ... ... . . Release 6-7 ...... Page 4.4.3-4
FIGURE 4.4.3-1 C, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release6-7 ...... Page4.4.3-5
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 BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 ...... Page 4.4.3-8
~ 88 PIN, 40 bit DRAMCARD FAMILY ............. ..o, Released-7 ... .. Page 4.4.3-1
FIGURE 4.4.3-2 A, 256K TO 128M BY 40 DRAMCARD ... ... .. A .. Released-7 ...... Page 4.4.3-9
FIGURE 4.4.3-2 B, 256K TO 128M BY 40 DRAM CARD PD TRUTHTABLE .. ....... Release d4-7 ... .. Page 4.4.3-10
FIGURE 4.4.3-2 C, 256K TO 64M BY 40 DRAM CARDUSING BY 4 DEVICES ..... .. Released-7 .. ... Page 4.4.3-H
FIGURE 4.4.3-2 D, 512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES . . . . .. Release 4-7 ... .. Page 4.4.3-12
FIGURE 4.4.3-2 E, 512K TO 32M BY 40 DRAM CARD USING BY 8 DEVICES . .. .. .. Release 4-7 ..... Page 4.4.3-13
FIGURE 4.4.3-2 F, 1M TO 64M BY 40 DRAM CARD USING BY 8 DEVICES ........ Release4-7 ... .. Page 4.4.3-14
444 72 PIN 32 or 36 bit DRAM SO-DIMM FAMILY ... ...l Release 5-7 ... Page 4.4.4-1
FIGURE 4.4.4— A 32 & 36 BIT 72 PIN DRAM SO-DIMM PINQUT, PRESENCE DETECT &
CONFIGURATIONTABLES ... ... . i Refease 6-7 ...... Page 4.4.4-1
FIGURE 4.4.4-B-D 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS .. .......... Release 5-7 ... Page 4.4.4-2=5
4.4.5 —88 PIN 32 or 36 bit DRAM SO-DIMM FAMILY ................... Release 5-7 ... Page 4.4.5-1
FIGURE 4.4.5-A, 88 PIN 32 & 36 BIT DRAM SC-DIMM BINOUT . . ............... Release 8-7 ...... Page 4.4.5-2
FIGURE 4.4,5-B, 88 PIN 32 & 36 BIT DRAM SO-DIMM PD TRUTH TABLES ... ..., Release 6-7 ...... Page 4.4.5-3
FIGURE 4.4.5-C==F, 88 PIN 32 & 38 BIT DRAM SO-DiMM BLOCK DIAGRAMS . . . .. Release 6-7 ... Page 4.4.5-4=7
4.4.6 - 112 PIN 32 bits MPDRAM SO-DIMM FAMILY . .................. Release 5-7 ... Page 4.4.6-1
FIGURE 4.4.6-A, 112 PIN 32 BIT MPDRAMDIMM PINOUT . ....... ... .. ....... Release 67 ...... Page 4.4.6-2
FIGURE 4.4.6- B, C, 112 PIN 32 BIT MPDRAM DM
PO TRUTH TABLES AND BLOCK DIAGRAMS ... ... ................ Release 6-7 .... Page 4.4.6-3,4
4.4.7 - 80 PIN 32 bit EEPROM SIMM FAMILY ... .. .. ... ... ... ....... Release 47 ... Page 4.4.7-1

FIGURE 4.4.7--A, 128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES . ... Release 4-7
Release 7

...... Page 4.4.7-3
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FIGURE 4.4.7-B, 128K TO 8M BY 32 EEPROM SiMM BLOCK DIAGRAM
4.4.8 - 100 PIN 32, 36, or 40 BIT DRAM, SDRAM, ROM DIMM FAMILY ...
FIGURE 4.4.8-B & C, 32, 36, or 40 bit 100 PIN MODULE PINOUT
FIGURE 4.4.8-D, 32, 36, or 40 bit 100 PIN MODULE PIN COMPARISON
FIGURE 4.4.8-E, 32, 36, or 40 bit 100 PIN MODULE CLOCK WIRING
FIGURE 4.4.8-F=>AE, 32, 36, or 40 bit 100 PIN MODULE BLOCK DIAGRAMS

4.5. Eight BYTE Modules and Cards
4.5.1 — 168 PIN Buffered DRAM, 64, 72, or 80 Bit DIMM FAMILY
FIGURE 4.5.1-A-B, 64, 72, or 80 BIT SIMM PINOUT, TOP & BOTTOM HALVES

FIGURE 4.5.1-C, 64, 72, or 80 BIT SIMM
PRESENCE DETECT & CONFIGURATION TABLES

FIGURE 4.5.1-D, 64, 72, & 80 BIT DRAM SIMM Capacity Table
FIGURE 4.5.1-E-AB, 84, 72, & 80 BIT CONFIGURATION BLOCK DIAGRAMS
4.5.2 — 200 PIN SDRAM, 64, 72, or 80 DIMM FAMILY
FIGURE 4.5.2-A, B, 8 -BYTE SDRAM DIMM PINOUT

FIGURE 4.5.2- C, 8-BYTE SDRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES

FIGURE 4.5.2-D, E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS
FIGURE 4.5.2-F-M, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS

4.5.3 — 168 PIN Unbuffered DRAM, 64, 72, or 80 DIMM FAMILY with SPD
FIGURE 4.5.3-4, B, 8 -BYTE DRAM DIMM PINOUT
FIGURE 4.5.3-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . ..

FIGURE 4.5.3-F, 8-BYTE DRAM DiMM
PRESENCE DETECT & CONFIGURATION TABLES

FIGURE 4.5.2-G-S, 8-BYTE DRAM DIMM BLOCK DIAGRAMS
4.5.4 — 168 PIN Unbuffered SDRAM, 64, 72, or 80 DIMM FAMILY with SPD
FIGURE 4.5.4-A, B, 8 -BYTE SDRAM DIMM PINOUT

FIGURE 4,5.4- C, 8-BYTE SDRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES

FIGURE 4.5.4-E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . .
FIGURE 4.5.4-1-Y, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS
4.5.5 — 144 PIN Unbuffered DRAM, 64, or 72, SO-DIMM FAMILY with SPD
FIGURE 4.5.5-A, B, 8 -BYTE DRAM DIMM PINOUT )
FIGURE 4.5.5-C, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . ..

FIGURE 4.5.5- E, 8-BYTE DBAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES

FIGURE 4.5.5-F-0, 8-BYTE DRAM DIMM BLOCK DIAGRAMS
4.5.6 — 144 PIN Unbuffered SDRAM, 64, or 72 SO-DIMM FAMILY with SPD
FIGURE 4.5.6-A, B, 8 -BYTE DRAM DIMM PINOUT

FIGURE 4.5.6- C, 8-BYTE DRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES

FIGURE 4,5.6-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .. ..
FIGURE 4.5.2-G-P, 8-BYTE DRAM DiMM BLOCK DIAGRAMS

4.6. Sixteen BYTE Modules
4.6.1 — 278 PIN Buffered SDRAM, 144 Bit DIMM FAMILY
FIGURE 4.6.1-A,B,C, 144 BIT SIMM PINCUT, TOP, MIDDLE, & BOTTOM PARTS

FIGURE 4.6.1-D, 144 BIT SIMM
PAESENCE DETECT & CONFIGURATION TABLES

...........................

......................

...........

.........................

FIGURE 4.6.1~E, F, 144 BIT SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS -

FIGURE 4.6.1-G, H, 144 BIT SDRAM CONFIGURATION BLOCK DIAGRAMS

5 PROGRAMMABLE LOGIC AND ASIC DEVICES
5.1 Pin Out Standards
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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/QUTPUT

The pins that serve as data output{s) when in the read mode and as data input{s) when in the write mode. When the
device is not selected or enabled, the output(s) are in a floating state. On a devices having both serial and parallel
access ports, these ping provide access to the parallel RAM port data channels. The suffix (n} is a numeric value
indicating the number assignment of a particular pin with numbering starting at 0. In some situations the letters U orL
are usedto indicate that the pins are assigned tothe upper or lower byte of a 2 byte data interface. In devices where the
standard supporis an optional 9th bit that may be used as a parity bit, the suffix P may be used in lieu of a numeric
value. Indevices where data bit groupings have independent control, an additional suffex “x” is applied. “x" takes the
values of g, b, ¢, elc.

2.1.19 - DQM, INPUT/OUPUT DATA MASK
A control signal used primarily on SDRAMs that acls as as mask for reading and writing functlons In some instances,
the DQM term will includes a prefix "U" or "L." indicating upper or lower byte control. In devices where more than two
data bit groupings have a data mask applied, a “x" is applied where "x” takes the values of a, b, ¢, efc.

2.1.20 - E, CHIP ENABLE

The input that, when true, permits active operation including the input and/or output of data, and when false, prevents
active operation and causes the memory {0 be in a reduced power standby mode with the outputs floating.

2.1.21 - F, REFRESH

An input that, when true, causes the device to enter a data refresh mode.

2.1.22 - G(n), OE(n), OUTPUT ENABLE

The input that, when false, disables the outpuls and causes themto go to an inactive state, but that does not effect the
writing function. When disabled, the inactive state is floating (), for MOS and TTL davices and low (L), for ECL de-
vices. In modules that have multiple OEs, the OEs are numbered beginning with 0.

2.1.23 - GS, SYNCHRONOUS OUTPUT ENABLE

An output enable input that must be set in by a synchronizing clock signal, K (q.v.).

2.1.24 - 1, INITIALIZE INPUT

A control input that provides a preassigned Manufacturer or User defined code to be set into the data register. If the
input is all “0", it can be called "clear”, and if all “1", then "preset"”.

2.1.25 - ID(n), IDENTIFICATION

A group of output terminals, nominally used to convey information about the configuration or other attributes of the
device when plugged into a system. The function of these oulputs are similar to those of the PD(n) terminals but they
often have different electrical interface chatacteristics. .

2.1.26 - /O, INPUT/QUTPUT

Ageneric term for otherwise undefined signal pins which can have either an input and/or an outpu function. Thisterm
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 - 1S, INITIALIZE INPUT (SYNCHRONOUS)

A control input that provides a preassigned Manufacturer or User defined code to be presented-to the data register for
subsequent setting by a clock input. If the input is all “0”, it can be calted “clear”, and if all 1", then “preset”. ~
2.1.28 - K, INPUT CLOCK

The input that ondevices that contain input buHfer registers, causes the address onthe A(n}), thedata onthe D(n) pins
and/or certain conirot inputs to be set into the register.

2.1.29 - L, LATCH ENABLE or LOWER BYTE ..

Aninput Ehat on devices conlaining a lalch 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 lower byte of a two byte data
interface device (e.g. LIW).

2.1.30-LB, LOWER BYTE ENABLE
An input, on wordwide devices, that, when true, enables the lower byte data input/outputs, ping DQO through DQ7.

2.1.31 - LW, LOWER BYTE WRITE ENABLE

Aninput, on wordwide devices, that when true causes the data present on the lower byte input/output, terminals DQO
through DQ7, 1o be written into the addressed cells of the device.

2.1.32 - M(n), M, MODE SELECT, MASK

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

2.1.33 - MA, MATCH

Anoutput signal that when true indicates that there has been a match {fogic compare equal) belween data stored inthe
memory and data presented on a set of input ping as delined in the individual device standard.

2.1.34 ~ MCH, MUST CONNECT HIGH
A pin which must be connected to a voltage that is interpreted as logic high or "true” signal.

0:"
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2.1.35 - MCL, MUST CONNECT LOW
A pin which must be connected to a voltage that is interpreted as logic low or "false” signal.

2.1.36 — NC, NO CONNECTION
A pin to which no internal electrical connection is present or allowed.

2.1.37 - NE, NON-VOLATILE ENABLE
The input, on a NVRAM, that enables the non-volatile functions ST & RC as determinedby the states of 5. E,G, and W,

2.1.38 — NF, NO FUNCTION
An input that is electrically connected to the device but for which the signal has no function in the device operation.

2.1.39 - NP, NO PIN

Apin position on a package where the pin has been purposely been leftblank or removed after assembly. No physical
pin is allowed in this position. -

2.1.40 - NU, NOT USABLE

Adevice pinto which there may or may not be an internal connection but to which no external connections are allowed.
2.1.41 — OE,{n), G(n) OUTPUT ENABLE

The input that, when false, disables the outputs and causes themto go to an inactive state, but that does not effect the
writing function. When disabled, the inactive state is floating (Z), for MOS and TTL devices and low (L), for ECL de-
vices. in modules that have multiple OEs, the OEs are numbered beginning with 0.

2.1.42 - OP, OPTIONAL ‘

The designation for pins on which the manufacturer has the freedom to supply a specialized function not previously
defined in the standard, and still have his part meet the requirements of the standard.

2.1.43 - P, PROGRAM or PROGRAM ENABLE, PARITY

The input on a non-volatile memory device that, when true, causes the data present on the D or DQ pins to be written
into the addressed cell(s) of the device. The letter P may also be used as a suffix for data pins where an optional Sth bit,
that may be used for parity, is allowed by the standard (¢.g. DQP)

2.1.44 - PD{n), PRESENCE DETECT ,

A group of output pins, normally used on modules or cards, whose state is used to convey information about the capac-
ity, speed, configuration, or other attributes of the device when plugged into a system.

2.1.45 - PR, PAGE RESET -

The input on a page select memory that, when true, unconditionally causes the page select address register to be
resel to zero and the corresponding page to be selected,

2.1.456 - PS, PAGE SELECT

The input on a page select memory that, when true, causes one of the pages of memory to be selected as identitied 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 4

The outputs whose stale represents the data read from the selected cells. Whenthe device is not selected or enabled,
the outputs are usually in a floating (Z, high impedance) state. When the numbering of the data outputs is significant
for device operation, the data outputs are numbered beginning with 0. In devices where data bit groupings have inde-

pendent control, an additional suffex “x” is applied. "x" lakes the values of a, b, ¢, etc.

2.1.48 — RA, ROW ADDRESS INPUT

In an address multiplexed DRAM, the address field that is captured by the ROW ENABLE signal, RAS\. When the
numbering of the row address numbering is significant for device operation, the RA are numbered beginning with 0
2.1.49 - RAS, (RE) ROW ENABLE INPUT .

A chip enable signal that, on certain dynamic RAMs, actuates only row address oriented internal circuitry. In modules
that have muitiple RAS\s, the BAS\s are numbered beginning with 0.

2.1.50 - RC, RECALL
The input on a NVRAM, that transfers the non-volatile data into the RAM array.

2.1.51 -~ RFU, RESERVED FOR FUTURE USE

A terminal whose function is not currently defined, but which is intended 1o be defined in some future enhancement of

this Standard. This terminal should not be used (either internally ar externally) until it has been further defined.

2.1.52 - RSVD, RESERVED ) :

In a family of standards where some devices in the family are subsets of others, terminals that are defined in some
- devices but not used in others. To allow for upgradeability, the unused terminais are "RESERVED" to prevent their

being used. NC has often been used in similar situations. :

2.1.53 - RY, READY

The oulput that, on some devices, signifies that no internat asynchronous operations are still in process, and that the

device is available for normal functions. This signalis normally implemented so that multiple devices can be OR-tied.

This signal is the inverse of BY ( RY=BY ) ,

2.1.54 ~ S(n)(x), CHIP SELECT

The input(s) that, when any one is faise, causes the device to be disabled withou! any significant change in the power

consumption. When deselected, the outputs go 1o the inactive state (floating (Z) for MOS and TTL devices and low (L}
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for ECL devices), and the device becomes insensitive to a write command. In devices where data bit groupings have
independent control, an additional suffex “x" is applied. "X” takes the values of a, b, ¢, etc.

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

2.1.56 — Sxx, SYNCHRONOUS FUNCTION

On a synchronous memory device, any input terms that are synchronous with a clock should start with the letter 5. For
example: SG = Synchronous Output Enable, SW = Synchronous Write Enable.

2.1.57 — TF, TEST FUNCTION

The input, on a MEMORY that, when true, causes built in on—chip test logic to be actuated and for the partto gointo its
test mode of operation.

2.1.58 -~ U, UPPER BYTE ' ol

When Uis used in conjunction with a data or control term it signifies that the combined term appliés to the lower byte of
a two byte data interface device (e.g. UW).

2.1.59 - UB, UPPER BYTE ENABLE
An input that, on wordwide devices, when true, enables the upper byte data input/cutputs, pins DQS8 through DQ15.

2.1.60 - UW, UPPER BYTE WRITE ENABLE

Aninput, on wordwide devices, that, when true, causes the data present on the upper byte input/output, terminals DQB
through DQ15, to be written into the addressed cells of the device.

2.1.61 - WE, W, WRITE ENABLE

The input that, when true, causes the data present on the D or the DQ pin(s) to be written intc the address cell{s) of the
device. In devices that have a WE per byte, the WEs are designated LWE & UWE for 2 byte devices. in devices that
have a WE per byte and more that two bytes, the WE are numbered beginning with 0. In modules that have multiple
WESs, the WEs are numbered beginning with 0.

2.2 MULTIPORT DRAM PIN NAMES

The following pin names apply primayily to specialized function pins for MPDRAM. in some situations, the
names may also be applicable to other types of memories such as Graphics DRAMs.

2.2.1 — DSF, SPECIAL FUNCTION ENABLE INPUT

The input on a device, that when true, actuates certain special operational functions. in devices and modules that
have multiple DSFs, the DSFs are numbered beginning with O

2.2.2 ~ DT/OE(n), ?R_G(n}, DATA TRANSFER/OUTPUT ENABLE INPUT

The input on a device having both serial and paraliel access ports that, depending on the state of one or more of the
other control lines of the device, either enables aninternal data transfer between the serial and parallel port circuitry, or
enables the data outputs of the paraliel port,

2.2.3 - QSF, QSY, TRANSFER ACKNOWLEDGE OUTPUT . )

The output on a device having both serial and parallel access ports which signifies that a transfer of data from the
paralle! to the serial port, in certain special transfer cycles, has been completed. In devices and modules that have
multiple QSFs, the QSFs are numbered beginning with 0.

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

2.2.5 - SDQ{n)(x), SERIAL DATA INPUT/CUTPUT

The pins, on a device having a serial data access port, that serve as serial data output(s) when inthe read mode and as
serial data inputs(s) when in the write mode. When the device or the 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 values of g, b, ¢, efc.

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

2,27 - SG, SERIAL PORT QUTPUT ENABLE
The input that, when true, actuates the device's serial data output circuitry.

2.2.8 - SQ(n), SERIAL DATA OUTPUT

The pins, on a device having a serial data access port, that serve as serial data output{s} when in the read mode,
When the device or the serial port is not selected or enabled, the outpul(s) are in a floating (2) state. When the number-
ing of the serial data outputs is significant for device operation, the serial data outputs are numbered beginning with 0.

2.2.9 - TRG(n), DT/OE(n) DATA TRANSFER/QUTPUT ENABLE INPUT

The input on a device having both serial and parallel access ports that, depending on the state of one or more of the
other controtlines of the device, either enables an internal data transfer between the serial and parallel port circuitry, or
enables the data outputs of the paraliel port.
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2.3 POWER PIN NAMES

The following symbols are used to designate the power pins in a memory device. When only a single pin is
provided for a given supply, the pin name is used without suffix. When multiple pins are used, a suffix may be
used to designate specilic pins. A numeric suffix is used to indicate the preferred order of implementation
when optional redundant pins are allowed. An alphabetic suffix is used to indicate pins which have a specific
power circuit or loop connection. The use of a common suffix for different supplies indicates that those pins
connect to a commaon power foop.

2,3.1 - VBB, SUBSTRATE POWER VOLTAGE .

A bias voltage that maintains the substrate at a potential which is negative with respect to GND opV8Sinan NMOS or
CMOS part. :

2.3.2 - VCC, LOGIC POWER VOLTAGE

The most positive potential of the two logic power supply pins. Thisis used for the memory device power voltage when
the supply voltage is nominally 5 V. VCC is also commonly used to designate the ground reference power supply
voitage for ECL interface devices.

2.3.3 - VCCQ, OUTPUT STAGE LOGIC POWER VOLTAGE

See VDDQ for definition. VCCQ is restricted to 6 V applications only

2.3.4 - VDD, DRAIN POWER VOLTAGE

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

2.3.5 - VDDQ, OUTPUT STAGE DRAIN POWER VOLTAGE

The power pin that is intended to feed power to the output transistors of the device to supply the potential and energy to
drive the load applied to the data output (Q) pins or data input/output (DQ) pins. Other, non-data, output pin transistors
may also be designated to be fed by this power pin. VDDQ/NVCCQ may be specified to have the same or a different
potential fromthat feeding the primary device power pins (VDB/VCC) bhutis DCisolated onthe chip from these and any
other chip power pins.

2.3.6 — VEE, EMITTER POWER VOLTAGE .

For ECL interface devices, the primary and most negative power supply terminal.

2.3.7 - VHH, SPECIAL FUNCTION ENABLE VOLTAGE

A special high voltage logic leve! (super voltage) that enables special on—chip functions.

2.3.8 - VPP, PROGRAMMING POWER VOLTAGE

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

2.3.9 ~ VREF, REFERENCE POWER SUPPLY .

A power supply that acts as a reference for determining Internal threshold voltages but does not supply any substantial
power to the device.

2.3.10 - VS8, (GND), GROUND REFERENCE or SOURCE POWER VOLTAGE : :

The ground reference voltage for NMOS, CMOS, and TTL devices, commaonly the reference pin for all other device
pins. VSS is normally the systern ground and the symbol is often used interchangeably with GND,

2.3.11 - VSSQ, (GNDQ), QUTPUT STAGE SQURCE POWER VOLTAGE or OUTPUT STAGE GROUND REFERENCE
The ground reference voltage for the data output (Q) or input/output (DQ} pins. Other, non—data, output pin transistors
may also be designated to be referenced to this ground pin. Internal to the device, this pin shallbe DC isolated from the
primary ground reference (VSS} pin and any other ground reference pin. Externalto the device it mustbe DC common
with the primary ground reference.
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2.4 DEVICE TYPE NAMES
2.4.1 ~ ASIC, Programmable Application Specific Device
A complex array of logic efements whocs interconnection pattern can be field programmed to fill the needs of specific
applications. ’
2.4.2 - BDRAM, Burst DRAM
A DRAM that has BURST mode data capability.
2.4.3 - Bxxx,
Device names that have the prefix "B" are devices that have a "Burst” data capability.
2.4.4 — DPM, Dual Port Memory
Any memory that has two essentially identical data ports.
2.4.5 - DPSRAM, Dual Port Static RAM '
A static RAM that contains two sets of identical random access address and data ports.
2.4.6 - DRAM, Dynamic Random Access Memory
These devices are made using Dynamic RAM circuit configurations that have dala storage that must be refreshed
periodicatly.
2.4.7 - FEEPROM, Flash EEPROM
An EEPROM in which clearing can be performed only on blocks or the entire array.
Note: there are no restrictions on the block archetecture in the fefinition of 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 ROM in which cells may be erased electrically and in which each cell may be reprogrammed electri-
cally.
2.4.9 ~ EPROM, Erasable Programmable Read Only Memory
A reprogrammable ROM in which all cells may be simultaneously erased using ultraviolet light and in which each cell
may be reprogrammed electrically.
2.4.10 - GRAM, Gaphics DRAM
A DRAM that contains special graphics fealures, similar to those contained in a MPDRAM. When the term has a prefix
"S” it becomes synchronous GRAM.
2.4.11 -~ LPROM, Latched PROM
A PROM that contains a latch register for the output data.
2.4.12 — MPDRAM, Muitiport DRAM
A dynamic RAM that contains in addition to the conventional random access data and address port, a serial access
port that allows serial access to a portion of the stored data in a way which is independent of the normal RAM data -
terminals and in which simultaneous serial and random operations may be executed. This type of memory has been
referred to as "Video HAM" because of its primary field of application.
2.4.13 - MPM, Multiport Memory
Any memory array that has two or more data ports which do not have the same architecture. The mostcommon form
of MPM is one in which there is a random access port and a setial access port.
2.4.14 — MPRAM, Multiport RAM :
A RAM that has more than one port for data, address, and control, that are not identical innature. Normally atleast one
port provides parallel access while one other provides serial access. When the term has a prefix "S”, it becomes s
synchronous MPDRAM. '
2.4.15 — NVRAM, Non-Voiatile Random-Access Memory
An SRAM in which provisions exist on chip for the state of the cells to be saved when power is removed.
2.4.16 — PLD, Programmable Logic Array
An array of logic elements in which the interconnection pattern can be programmaed (either mask or user programmaed)
to perform specific logic functions.
2.4.17 - PROM, Programmable Read-Only Memory
A field programmable ROM which can have the data content of each cell altered only once.
2.4.18 — PSRAM, Pseudc Static Random-Access Memory
A combinational form of dynamic RAM that incorporates various refresh and control circuits on—chip (e.g. refresh ad-
dress counter and multiplexer, interval timer, and/or arbiter). These circuits allow the PSRAM operating characteris-
tics 1o closely resemble those of a SRAM. -
2.4.19 - RAM, Random-Access Memory
A memory in which access to all storage data can be achieved in essentially the same time, independent of the loca-
tion. In a mulfiport memory, this term refers to that portion of the array which contains the memary cell array and its
drivers, sense amplifiers, and control circuitry and the circuitry associated with the normal random access data port.
2.4.20 — ROM, Read-Only Memory
A memory in which the contents are not intended to be altered during operation,
2.4.21 — RPROM, Registered PROM
A PROM that contains a “D" type FF register for the output data.
Release 6
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2.4.21 - Sxxx

The prefix "S” on a device term can mean either "Static” as in SRAM, "Serial" as in SAM, or "Synchronous” as in
SDRAM and SGRAM.

2.4.22 - SAM, Serial Access Memory
A memory (orf serial port in a multiport memory) in which data is accessed sequentially and the time for access de-

pends on the location of the data desired. in a multiport memory, this term refers to that portion of the device which is
related to the serial access port and its associated functions.

2.4.23 — SDRAM, Synchronous DRAM

A DRAM that has a clocked synchronous interface.

2.4.24 - SGRAM, Synchronous Graphics DRAM

A GRAM that has a synchronous interface. -

2.4.25 - SMPDRAM, SVRAM, Synchronous MPDRAM (VRAM)

An MPDRAM that has a synchronous interface on all ports.

2.4.26 - SRAM, Static Random Access Memory

A readfwrite memory in which the data is retained in the absence of controf signals generated inside or outside the
integrated circuit.

2.4.27 - SSRAM, Synchronous Static RAM

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

2.4.28 - VRAM, Video Ham

A term commonly used in the Industry to deseribe the device class referred to in this standard as MPDRAM. itisa
multi-ported DRAM that has features keyed to the video buffer application

.
. N

4
£
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2.5 MISCELLANEOUS DEVICE RELATED TERMS

2.5.1 - Bit Plane

In a semiconductor memory device having a data interface that is wider than 1 bit, those storage cells and associated
circuitry which are associated with a given bit in the data interface.

2.5.2 - Bit Wide
A class of memory devices that have only a single—bit data interface.

2.5.3 — Byte Wide
A class of memory devices that have a parallel 8-bit or occasionally 9-bit data interface. =

254~K
When describing the storage capacity of a memory device the quantity K=1024 is used.

2.55-M
When describing the storage capacity of a memory device, the quantity M=2 exp 20 or 1024 K is used.

2.5.6 — MX, Multiplexed

A term describing a device that has pins used for different purposes at different times as a function of one or more ofits
control inputs. The signal groups that are multiplexed onto a comman pin set are given together as in: AAMX sigriffy-
ing ADDRESS, ADDRESS muitiplex, OR ADQ MX signifying ADDRESS, DATA IN, DATA OUT multiplex.

2.5.7 — Nibble Wide

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

2.5.8 — Word Wide _ _
A class of memory devices that have a paraliel 16-bit or fonger data interface.

Release 117
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2.6 Special Operational Cycles for MPDRAM

The followlng terms describe a serles of special operational cycles for MPDRAM. They are presented in the order of their logical
relationships rather than alphabetically,

2.6.1 LOGIC SETUP, (LS)

A segzda! nor-memory cycle in which the loglc state of the device is sst up to actuste the desined mode of oparation for future memory
cydes. The selected mode is normally perslstent until canceled by some subsequent spacial cantrol aydle,

-

2.6.2 INTERNAL REFRESH, (CBR)
Definedin 3.9.2.3.

2.6.3 WRITE TRANSFER, (WT)

An operation in which the data o be written Is Introduced through the serial and is then transferred intemally to the memaory arrgy
data bus for witing Into the cells. At the same tme the "Tap Painter” is set. This is a countar that defines the staring pointin the serial
reglater Into which data is entered. Data is entered serially from this point with wrap around when the end of the register is reached.
The contents of the full sedal register are transferred In pardllel. In addition to the normal writs transfer, there are numerous othertypes
of special wiite transfers defined In the following paragraphs.

2.6.4 PSEUDO WRITE TRANSFER, (PWT)

This is a non cycle in which the operational mode of the seral port is changed from output to input. At the same 8me the "Tap
Polnter” is set. This is a counter that defines the starting polnt in the serial data register into which data is entered. Data is entered
sarlally from this polnt with wrap around when the end Is reached.

2.6.5 MASKED WRITE TRANSFER, (MWT)

A write transfer in which the transfer of new data from the seral register into the mamory array is controlled by a "Write Mask® that is
supplied on the DQ(n) ferminals. Thia mask aliows the selective wiiting of new data Into ane ormore of the data blt planes of the storage
array comesponding lo the data bits of the paraflel aray. in a normal ig:rlementaﬁon, a high M value enablas the writing of new data
whils & low M Inhiblts the writing and leaves the exigting data unchanged. A new mask value must be supplied for each masked write

2.6.6 FLASH WRITE WITH MASK, (FWM)

A write cycle in which the contents of an entire row of the memory array can be seiecﬁval{aset fo a stated value. The "mask” value
detarmirias which bit Pianes are to bo altered white the "color reglater™ (qv) contalng the data value to bs written. The color register is
Load Color Register* cycle with a peraistent value. The mask valua is supi)lied during the on the DQ(n)

y

loaded in & previous
enabies the wrile function for that

terminals. A new mask value must bs supplied for each cydle performed. A high mask bit normal
bit. A low mask bitleaves the data unaltered.

2.6.7 SPECIAL WRITE TRANSFER _

Awrite transfor in a device that has variations in the architecture of the SAM data mggsterto allow Improved performance in the intemal
SAM o RAM data transfers. These variations are defined In the following paragraphs.

2.6.8 SPLIT WRITE TRANSFER, (SWT)

A writa fransfer In which the SAM data register Is split Into two haives and the data s transferred to the RAM data bus separately after
each half of the SAM register Is fillad.

2.6.8 AUTO-LOAD WRITE TRANSFER, (AWT)

A spiit SAM data register transfer In which the transfor from each half is automatically triggered by the state of the tap pointer counter
after sach half of the SAM reglster is filled.

2.6.10 READ TRANSFER, (RT)
A read operation In which the contents of one row of the memory amay is transferred Into the SAM data register In parallel.

2.6.11 SPECIAL READ TRANSFER

Aread transfor in a device that has varlations In the architecture of the SAM data register to allow improved performance In the Internal
RAM to SAM data transfers. These varations are defined in the following paragraphs.

2.6.12 SPLIT READ TRANSFER, (SRT)

A read transfer in which the SAM data reglster Iz split Into two halves and the data Is transferred from the RAM data bus separatsly info
each half of the SAM reglster as it is needad for transfer to the SDQn terminals,

2.6.13 AUTO-LOAD READ TRANSFER, (ART)

A spllt SAM data register trangfer In which the transfer into each half is automatically triggered by the state of the tap polnter counter
after each half of the SAM reglster Is emptied.
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3.5.1.10 - 32K TO 256K BY 8 EEPROM FAMILY IN TSOP1

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

3.5.1.11 - EXTENDED FEATURE SET FOR 256K BIT EEPROM

This standard specifies features beyond the existing pinout standards that need to be standardized
for 32K X 8 EEPROMs to achieve operational compatibility. A summary of the required and optional
features is listed below. The full standard follows the pinout drawings at the efid 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 EEPROMSs and must be implemented to be in compliance with this standard:
-Operate with a primary power supply of 5.0 V nominal
-Qperate in conformance with the standard truth table
-Have read and write timing cycles which are consistent with the
standard timing diagrams
—Contain Data & Address Latches for Write cycles
~-Operate with self timed write cycles
~Operate with input levels between 0 and 5 Volts.
3.5.1.11.2 - OPTIONAL FEATURES

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

-Page Write Mode with standard write cycle timings

~-Minimum page size of 16 Byte in page write mode

~DATA\ Polling

~-Software Data Protect Option

-Hardware Mass Erase {All 1's)

-Software Mass Erase (All 1's)

3.5.1.12 - OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM

This Standard provides an optional command set for DUAL-SUPPLY EEPROM devices {commonly
known as FLASH EEPROM). This setincludes the existing algorithmic commands and adds a series

of automatic codes. A component may respond to either or both of the operating modes. The COM-
MAND SET TRUTH TABLE is shown in Figure 3.5.2-4

i 3.5.1.13 - 512K BY 8 DUAL-SUPPLY EEPROM IN RCC

CAPACITY--~512K WORDS OF 8 BITS,
PACKAGE~-32 LEAD RCC, 11.43 mm X 13.97 mm (0.450" X 0.550")
PIN ASSIGNMENT--Fig. 3.5.1-12

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

CAPACITY--32K, 64K, 128K, & 256K WORDS OF 8 BITS,

THESE DEVICES ARE APPROVED IN THREE PACKAGES:

DIP PACKAGE--32 LEAD DIP, 15.24 mm (0.6") WIDE WITH 254 mm (0.1} PP

PIN ASSIGNMENT--Fig. 3.5.1-13

RCC PACKAGE--32 LEAD RCC, 11.43 mm X 13.97 mm (0.450" X 0.550Q")
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

XILINX EXHIBIT 1013
Page 37




JEDEC Standard No. 21-C
Page 3.5.1~4

3.5.1.15 ~ 256K, 512K, & 1M BY 8 DUAL-SUPPLY EEPROM IN TSOP-1

CAPACITY—256K, 512K, 1M WORDS OF 8 BITS,

PACKAGE—40 LEAD TSOP-1, 10 mm X 20 mm WITH 0.5 mm PP

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

PIN ASSIGNMENT—1M, Fig. 3.5.1-16
The 256K & 512K devices have a different pin assignment pattern from the 1M de-
vice, therefor are not backward compatible with the 1M device. -

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

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

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

CAPACITY-—8K WORDS OF 256 OR 264 BYTES, SERIALLY ACCESSED
PACKAGE—44/40 LEAD TSOP2, 10.16 mm WIDE WITH 0.8 mm PP

PIN ASSIGNMENT—Fig. 3.5.1-19 A

CONTROL & LLOGIC TABLES—Figs. 3.5.1-19B& C

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

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

Release 7
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Logic Table
Function CL AL E w R WP
Command Input H L L - H
Data Input L L L - H
Address Input L H L — hi
Address Output L H L -~
Serial Read & Output L L L -
During Auto Program H
During Auto Erase H
During Busy State H
Program/Erase Protect L.
Serial Address Input

ADQO | ADQ1 | ADQ2 | ADQ3 | ADQ4 | ADQ5 | ADQ6 | ADQ7
1st Cycle A0 - | Al A2 A3 A4 A5 A6 - A7
2nd Cycle A8 A9 A10 At A12 A13 Al4 A15
3rd Cycle - A16 A17 A18 A19 A20 RFU RFU | RFU

AD = A7 : Column Address
A8 = A11 : NAND Address
A12 = A20 : Block Address

E: Chip Enable
R: Read Enable
1Y: Ready

Release &6

PIN DEFINITIONS

The following pin terms are used in this device, but some may not appear in Sec. 2 on
terminology of this Standard,
CL: Command Latch Enable

Al:
W:

WP

Address Latch Enable
Write Enable
Write Protect

ADQn: Address/Data/Command Multiplex

FIGURE 3.5.1-19C
8K BY 256B or 8K BY 264B SERIAL ACCESS EEPROM LOGIC TABLE
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2M X 8 EEPROM
1M X 8 EEPROM
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FIGURE FIGURE 3.5.1-20
1M & 2M BY 8 SINGLE OR DUAL SUPPLY EEPROM IN PSOP
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3.5.2.1 - 4K TO 32K BY 16 EEPROM IN DIP

CAPACITY—4K TO 32K WORDS OF 16 BITS,
PACKAGE—40 PIN DIP, 0.6" WIDE
PIN ASSIGNMENTS—Fig. 3.5.2-1

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

CAPACITY—4K TO 256K WORDS OF 16 BITS,
PACKAGE—44 PAD (PIN) RCC, 0.650" X 0.850”
PIN ASSIGNMENTS—Fig. 3.5.2-2

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

CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, 64M, and 128M WORDS OF 16 BITS
PACKAGE—44, 48 or 52 PIN DIP and SOP, 0.600" WIDE

PIN ASSIGNMENTS—256K TO 2M, Fig. 3.5.2-4

PIN ASSIGNMENTS—4M TO 128M, Fig. 3.5.2-3

3.5.24 - 1M TO 4M BY 16 DUAL SUPPLY EEPROM IN SSOP

CAPACITY—1M, 2M, 4M WORDS OF 16 BITS,
PACKAGE—-56PIN SSOP, 13.5 mm WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENTS—Fig. 3.5.2-5

3.5.2.5 - 1M, 20M, & 4M DENSITY, BY 8 & 16 FEEPROM IN PSOP

CAPACITY—1M, 2M, & 4M, BITS WITH x8 OR x16 DATA INTERFACE.
—128K, 256K, OR 512K WORDS OF 8 BITS
—B4K, 128, OR 256K WORDS OF 16 BITS
PACKAGE—44 PIN PSOP, 16 mm WIDE

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

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

CAPACITY—1M, 2M, 4M, 8M, 16M, & 32M BITS WITH x8 OR x16 DATA INTERFACE.
—128K, 256K, 512K, 1M, 2M, OR 4M WORDS OF 8 BITS
—64K, 128, 256K, 512K, 1M, OR 2M WORDS OF 16 BITS

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

PIN ASSIGNMENTS—Fig. 3.5.2-7
POWER SUPPLIES—SINGLE OR DUAL SUPPLY DESIGN
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4M X 16 DS EEPROM
2M X 16 DS EEPROM
1M X 16 DS EEPROM \
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FIGURE 3.5.2-5

1M TO 4M BY 16 DUAL SUPPLY EEPROM IN SOP
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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 number of extended feature standards for EEPROMS that depend on
the capacity and number of power supplies used in the design. The various stan-
dards and their location are listed as follows:

~ 32K X 8 BIT EEPROM EXTENDED FEATURE STANDARDS. PP 3.5.1-15t0 22
— DUAL POWER SUPPLY EEPROM COMMAND SET. Fig. 3.56.3.2, P 3.5.3-13

— EXTENDED FEATURE SET FOR EEPROM (256Kb and larger) . Sec. 3.5.3.1
following '

~ SINGLE POWER SUPPLY EEPROM COMMAND CODES. SEC. 3.5.3.3
— EEPROM TOGGLE BIT FEATURE (larger than 256 Kb) . Sec. 3.5.3.4
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3.5.3.1 — EXTENDED FEATURE SET FOR EEPROM (256Kb and larger)

This standard specifies features beyond the existing pinout standards that need to be standardized
for EEPROMs to achieve operational compatibility. A summary of the required and optional features
is listed below. The full standard follows the pinout drawings at the end of Sec. 3.5.3.2

3.5.3.1.1 - REQUIRED STANDARD FEATURES

The following features are the minimum set necessary to achieve functional compatibility for
256Kb and larger EEPROMs and must be implemented to be in compliance with this standard:
~Operate with a primary power supply of 5.0 V and lowsr nominal
~{Operate in conformance with the defines standard command set
~Operate in conformance with the standard truth table
~Have read and write timing cycles which are consistent with the standard timing diagrams
—Contain Data & Address Laiches for Write cycles
~-Operate with self timed write cycles
—Qperate with input levels between 0 and 5 Volts.
~DATA\ Polling
3.5.3.1.2 - OPTIONAL FEATURES

The following features are optional and are not required for the part to conform to this standard. If any
of these features are implemented, they must operate as defined in order to maintain compatibility
and to be in compliance with this standard:
—Page Write Mode with standard write cycle timings
-~Minimum page size of 16 Byte in page write mode
—Software Data Protect Option
~Hardware Mass Erase (All 1's) i
~Software Mass Erase (Al 1's)
3.5.3.2 - OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM

This Standard provides an optional command set for DUAL-SUPPLY EEPROM devices. This set
includes the existing algorithmic commands and adds a series of automatic codes. A component
may respond to either or both of the operating modes. . The COMMAND SET TRUTH TABLE is
shown in Figure 3.5.1-11

3.5.3.3 — SINGLE POWER SUPPLY EEPROM COMMAND CODES

These tables define the three cycle and 6 cycle comand codes for SINGLE SUPPLY
EEPROMSs with capacities greater than 256 Kb.

3.5.3.4 - EEPROM TOGGL.E BIT FEATURE
This standard is applicable to devices with a capacity greater than 256 Kb, with both
single and dual power supplies. The Toggle Bit feature is used to determine if a
Write Cycle (either Erase, Program, or both) is in pregress in the EEPROM or if the
part is available for reading or another write cycle.
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EEPROM EXTENDED FEATURE STANDARD (256Kb and greater)

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

specltied in this standard to be in compllance with the standard.

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

BYTEWIDE EEPROM REQUIRED STANDARD FEATURES (256Kb and larger)

1. VDD SUPPLY IS 5 V OR LESS NOMINAL
2. STANDARD LOGIC TRUTH TABLE (FIG. A1-1)
3. STANDARD COMMAND SET (Fig. A1-2)
4. STANDARD READ CYCLE TIMING (FIG. A1-3)
5.

STANDARD BYTE WRITE CYCLE FEATURES
~TIMING (FIG. A1-4)
~DATA AND ADDRESS LATCHES
_SELF-TIMED WRITE CYCLES
_ALL INPUT LEVELS IN RANGE BETWEEN 0V AND 5 V.
6. DATA POLLING (FiG. A1-5)
MUST MEET NORMAL READ CYCLE AND WRITE CYCLE TIMING

OPTIONAL FEATURES

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

2. SOFTWARE DATA PROTECT OPTION (FIGS. A1-7 & A1-8)

3. HARDWARE MASS ERASE (ALL 1'S) (FIG. A1-9)
4. SOFTWARE MASS ERASE (ALL 1'S) (FIG. A1-10)
EEPROM TRUTH TABLE

E G W MODE DQ POWER
L L H READ Q ACTIVE
L H L WRITE D ACTIVE
H X X | STANDBY AND WRITE INHIBIT HIGH Z STANDBY
L L L WRITE INHIBIT HIGH Z ACTIVE
L H H WRITE INHIBIT HIGH Z ACTIVE

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

FIGURE A1-1
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SINGLE-SUPPLY EEPROM COMMAND SET
Bus Command Table

Command Sequence Bus First Bus Sacond Bus Third Bus Fourth Bus Fifth Bus Sixth Bus
Read/Resel Write Write Cycle Wiite Cycle Wiite Cycle Read/Write Cycle Write Cycle Wiile Cycle

%yg:{!;ds Adde Data Addr Data Addr Data Addr Data Addr Data Addr Data
Read/Reset 1 X{XH | FOM
Rearl/Rasst 4 5EE5H | AAH | 2AAAH § 55M 5555H | FOH RA RD
Autoselect 4 5555H | AAH 2AMH 55H 5555H $0H
Fyte Program 4 55554 | AAH 2AMH 556H 5555H AOH FA Data
Chip Erase 6 5855H | AAH 20MH 55H §555H 80H 5556H AAH 2AAAH 55H B555H 10H
Sactor Erase ] 5555H | AAH 2AMH 55H 5555H 80M 5556H AAH ZAAAH 55H SA 30H
Sactor Erase Suspend Erase can be suspended duing seclor erase with Addr {don~{ rare}, Data {BOH)
Sactor Erase Resume Erase can be resumed after suspend with Addr {don-~t care), Data {30H)

Note: AQ is always LSB regardiess of data width.

FIGURE A1-2
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SINGLE SUPPLY EEPROM READ CYCLE TIMING
TAVAX, LAVAY
A X X
\-c-— ELQy —— - VY R v
E \ /
g [GLQY /———————-
G AN
W e {GHQZ®]
~a 1ELOX = AXQ) e {EH Q7

no = tGLOX < / Y
SYMBOL DESCRIPTION
TAVAX, tAVAY ADDRESS VALID TO ADDRESS CHANGE {READ CYCLE TIME)
ELQV E LOW TO OUTPUT VALID (CHIP ENABLE ACCESS TIME)
tAvay ADDRESS VALID TO OUTPUT VALID {ADDRESS ACCESS TIME) IGLQY
{ELQX E LOW TO ACTIVE QUTPUT
1GLOX T LOW TO ACTIVE OUTPUT
{EHQZ EHIGH TO HIGH-Z OUTPUT
{GHQZ G HIGH TO HIGH-Z OUTPUT
1AXGX ADDRESS INVALID TO DATA OUT INVALID

FIGURE A1-3
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SINGLE SUPPLY EEPROM READ CYCLE TIMING

AVAX, tAVAY

A >0®<><><>4P0<

tAVWL';—' e tWVAX —™

S \\\VM

-4 (G HWL PriwHGLe-

\ o WEWH /
WorE AN 4 \\

it GLWL:

D —<>< DATA INPUT VALID m

tIOVWH——® WHDX

SYMBOL {NOTE 1} DESCRIPTION

WLWL, (ELEL W OR E LOW TO W OR E LOW CYCLE TIME (WRITE CYCLE TIME)
1AVWL, AVEL ADDRESS VALID TO W OR E LOW TIME (ADDRESS SETUP TIME)
TWLAX, tELAX W OR E LOW TO ADDRESS INVALID (ADDRESS HOLD TIME)
{GHWL, 1GHEL G HIGH TO WOR E LOW TIME )

IWHGL, EHGL G HIGH HOLD TIME FROM W OR E HIGH

tWLWH, {ELEH WORE LOW TO W OR E HIGH (WRITE PULSE DURATION)
1GLEWL, 1GLEL G LOW TO W OR E LOW (G LOW WRITE INHIBIT SETUP TIME}
IDVWH, IDVEH DATA INPUT VALID TO W OR E HIGH (DATA SET-UP TIME}
1WHDX, {EHDX, W OR E HIGH 10 DATA INPUT INVALID {DATA HOLD TIME)

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

AUTO PROGRAMMING DQ7 1TOGGLE] 0 | 0 | 0 RFU
IN PROGRAMMING IN AUTO-ERASE 0 ITOGGLE| 0 | o | 1
PROGRESS

ERASING IN AUTO-ERASE 0 |TOGGLE| 0 | 1 1
EXCEEDED | AUTO PROGRAMMING DQ7 |TOGGLE] 1 | 0 | o RFU
TIME PROGRAMMING IN AUTO-ERASE 0 |TOGGLE| 1 0 1
LIMITS  IERASING IN AUTO-ERASE 0 IToGalEl 1 | 1 | 1
FIGURE A1-5

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 number of
pulses required for complete programming.

'A data polling status bit (output pin DQ7) and a toggle bit status (output pin DQS6) provide
feedback to the system as to the status of the programming operation. Either DQ7 or DQ6
can be used.

Data Polling—- DQ7

While the automated algorithms are in operation, an attempt to read the device (address =
dor’t care) will produce the compliment of the intended valid program or erase data on
DQ7. Upon completion of the automated algorithm, an attempt to read the device will pro-
duce the valid data expected from DQ?7.

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

Toggle Bit— DQ6

While the automated algorithms are in progress, successive attempts to read data (ad-
dress = don't care) from the device will result in DQ6 toggling between the logic levels "1”
and "0". Once the automated operation is complete, DQ6 will stop toggling and valid data
will be read.

The toggle bit is valid after the rising edge of the first W pulse of the two write pulse se-
quence, unlike data polling which is valid after the rising edge of the second W pulse. This
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gy

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

Exceeded Timing Limits — DQ5

DQ5 will indicate if the program or erase pulse counts have exceeded the specified limits.
Under this condition, DQ5 will provide a logic "1 ” output.

Hardware Sequence Flash — DQ4

if the device has exceeded the specified erase or programtime and DQ5 is at logic level "1”,
then DQ4 will indicate which step in the algorithm the device exceeded limits. A logic level
"O” in DQ4 indicates that the programming limits were exceeded. A logic level”1” indicates
erase limits were exceeded.

Sector Erase Timer—- DQ3

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

If Data Polling or the Toggle bit (DQ6) indicates that the device has been written with a valid
erase command, DQ3 may be used to determine if the sector erase timer window is still
open. If DQ3 s at logic level "1" the intemally controlled erase cycle has begun. Any further
attempts to write subsequent commands to the device will be ignored untilthe erase opera-
tion is completed which is indicated by Data Polling or the Toggle bit. If DQ3 is at logic level
0", the device will accept additional sector erase

commands.

DQO-DQ2 are reserved for future use.
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SINGLE SUPPLY EEPROM PAGE MODE WRITE CYCLE TIMING

| 7/ /
{GHWI=S]  te~ WHGL
IWEWH fa— PWLWL

WorkE N/

— tWHWL

TWLAX |- > S WLWL(F
tAVWLS -
A X /LX X ><
/o
/
IDVW <]
i la— (WHDX /
o2 O XX eD—

BYTE 0 BYTE 1 BYTE 2 {BYTEn  BYTEn+1  BYTEn+2
SYMBOL (NOTE 1) DESCRIPTION
WLWLIPW) WOR ELOW TO W OR E LOW CYCLE TIME (PAGE WRITE CYCLE TIME)
VWL, TAVEL ADDRESS VALID TO WOR E LOW TIME (ADDRESS SETUP TIME)
TWLAX, tELAX W OR E LOW TO ADDRESS INVALID {ADDRESS HOLD TIME)
HGHWL, tGHEL GHGHTOWORELOWTIME
WHGL, IEHGL T HIGH HOLD TIME FROM W OR E HIGH
{WLWH, ELEH WORE LOW TO W OR E HIGH (WRITE PULSE DURATION)
{DVWH, IDVEH DATA INPUT VALID TO W OR E HIGH (DATA SET-UP TIME)
WHDX, (EHDX W OR E HIGH TO DATA INPUT INVALID (DATA HOLD TIME)
IWLWL, ELEL W ORE LOW TOW OR E LOW (BYTE LOAD CYCLE TIME)

FIGURE A1-6
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SINGLE SUPPLY EEPROM OPTIONAL SOFTWARE DATA
PROTECTION

~SOFTWARE DATA PROTECTION IS A DIFFERENT METHOD OF PREVENTING INADVERTANT
WRITE OPERATIONS IN A NONVOLATILE MEMORY COMPARED TO THE "HARDWAREU METHODS,
SUCHAS: E, G, AND W LOGIC COMBINATIONS, VCC LEVEL DETECTORS, AND POWER UP TIMERS.

~A SPECIFIC DATA AND ADDRESS SOFTWARE SEQUENCE MUST BE ISSUED TO ENABLE A SINGLE
PAGE OR BYTE WRITE.

~DATA INPUT FORMAT: D7/D6/D5/D4/D3/D2/01/D0

~ADDRESS FORMAT: A14/A13/A12/A11/A10/A9/AB/ATIAG/ASIA4IASIAR/AT/AD

STEP MODE A14-A0 DQ7-DQO
1 "ACCESS WRITE" 5555H AAH
2 "ACCESS WRITE” 2AAAH 55H
3 "ACCESS WRITE" 5555H AOH
4 "PAGE WRITE" Address Data

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

-SINCE THE PAGE ADDRESS IS CHANGED (A VIOLATION OF THE NORMAL PAGE MODE WRITE
CYCLE), THE FIRST THREE "ACCESS” WRITES (STEPS 1-3) ARE USED ONLY FOR SOFTWARE AC-
CESS, NO DATA IS ACTUALLY WRITTEN TO THE EEPROM.

£
E3

~THE FIRST TIME THIS SEQUENCE IS APPLIED TO THE PART A NON-VOLATILE BIT IS SET, WHICH
RECONFIGURES THE PART FROM HARDWARE PROTECTED ONLY TO HARDWARE AND SOFT-
WARE SEQUENCE PROTECTED. ONCE THIS BIT IS SET, THE SOFTWARE SEQUENCE MUST BE
USED TO WRITE TO THE PART.

~THE SOFTWARE PROTECTION CAN BE DISABLED AND THE PART RECONFIGURED TO HARD-
WARE-ONLY PROTECTION, BY APPLYING THE SiX STEP SOFTWARE SEQUENCE BELOW:

STEP MODE A14-A0 DQ7-DQO
1 "ACCESS" WRITE 55855H AAH
2 "ACCESS” WRITE 2AAAH 55H
3 "ACCESS" WRITE 5555H 80H
4 "ACCESS" WRITE 5555H AAH
5 "ACCESS" WRITE 2AAAH 55H
6 "ACCESS" WRITE 5555H - j20H
FIGURE A1~7
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SINGLE SUPPLY EEPROM SOFTWARE DATA PROTECTION TIMING

L tWLWL(BL) —
(/LW HH - tWHWE

WorE | ,4 | ;
e

T 8 R O G = = N

i i
I } PWHDX -8
tDVW

L L

NOTE 5: Software Data Protection Timings are referenced to W or E Inputs, whichever is last going LOW, and the W
or E Inputs, whichever is first going HIGH.

SYMBOL (NOTE 5) DESCRIPTION

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

tWLWH, tELEH WORE LOWTO W OR E HIGH (WRITE PULSE DURATION)

tWHWL, tEHEL WOREHIGHTOWORE LOW TIME (WRITE HIGH RECOVERY)

tAVWLIAVEL ADDRESS VALID TO W OR E LOW TIME (ADDRE_SS SET-UP TIME)

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

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

fWHDX. tEHDX WOREHIGH TO DATA INPUT INVALID {DATA HOLD TIME})
FIGURE A1-8

Release 7

XILINX EXHIBIT 1013
Page 57




49

JEDEC Standard No. 21-C

Page 3.5.3-12

SINGLE SUPPLY EEPROMOPTIONALHARDWAREMASS ERASE (ALL

1'S) FEATURE

- IF AHARDWARE MASS ERASE MODE IS IMPLEMENTED ON THE 256K EEPROM, THE FOLLOWING
CONVENTIONS MUST BE FOLLOWED:

- E=LOW LOGIC LEVEL

- W =LOW LOGIC LEVEL

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

TURER).

- DQO — DQ7 = ALL HIGH LOGIC LEVEL (FFH)

- A0~ A14 = DON'T CARE (EITHER HIGH OR LOW LOGIC LEVELS)

FIGURE A1-9

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

IF A SOFTWARE MASS ERASE FEATURE IS IMPLEMENTED IN THE SINGLE SUPPLY
EEPROM, IT MUST OPERATE BY APPLYING THE FOLLOWING SIX DATA/ADDRESS

SEQUENCE TO THE PART.
STEP MODE A14-A0 DQ7-DQO
1 "ACCESS” WRITE 5555H AAH
2 "ACCESS” WRITE 2AAAH 55H
3 "ACCESS" WRITE 5555H ~ 80H
4 "ACCESS" WRITE 5555H AAH
5 "ACCESS” WRITE 2AAAH 55H
6 "ACCESS” WRITE 5565H 10H

~ALL ACCESS WRITES MUST FOLLOW THE STANDARD PAGE MODE WRITE CYCLE TIMING SPECI-
FIED FOR THE PART,

~NO DATA 18 ACTUALLY WRITTEN TO THE EEPROM DURING THE "ACCESS” WRITES. ONCE THE 6
STEP SEQUENCE IS COMPLETED, THE PART AUTOMATICALLY COMPLETES A MASS ERASE
CYCLE INTERNALLY.

FIGURE A1-10
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3.5.3.2 - DUAL POWER SUPPLY EEPROM COMAND SET
The following command set is applicable to dual power supply EEPROMSs of any capacity.

Release 3

COMAND
CODES
1st 2nd | OPERATION DESCRIPTION
CYCLE | CYCLE
00 RESERVED
10 Automated Write
20 20 |Automated Block Erase
20 D0 | Automated Block Erase
30 30 jAutomated Chip Erase
40 Algorithmic Write
50 Reserved
60 60 | Algorithmic Block Erase
70 ' Reserved
80 _ Reserved
g0 Read ID
AOD Algorithmic Erase Verify
BO Reserved '
Co Algorithmic Write Verify
[3]¢ Reserved
EO Reserved
FO

NOTE: All operands are in HEX.

This Standard provides an optional command set for use with the dual supply
voltage EEPROM devices. This command set comprehends algorithmic com-
mands and adds a set of automatic codes. A device may respond to either or
both operating modes.

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

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

Three cycle Command Codes

Command 1st Cycle 2nd Cycls 3rd Cycle
Address | Data | Address | Data | Address | Data

SDP Write Disable 5555 AA 2AAA 55 5555 AQ

Product identification Entry 5555 AA 2AAA 55 5555 80

Reset/Product Identification Exit 5555 AA 2AAA 55 5555 FO

Note: All operands are in HEX.
Six Cycle Command Codes
1st Cycle 2nd Cycle 3rd Cycle 4th Cycle 5th Cycle 6th Cycle

Command Addr |Data| Addr {Data| Addr |Data| Addr |Data| Addr |[Data| Addr |Data

SDP Write Disable | 5555 | AA {2AAA | 55 | 5555 | B0 | 5555 | AA |2AAA | 55 | 5555 | 20 £
Chip Clear (Erase) | 5555 | AA |2AAA | 55 | 5555 | 80 | 5555 | AA |2AAA | 55 | 5555 | 10

Note: All operands are in HEX '

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

The address space required is encompassed by A0-A14; other address lines, e.g., A15, A16, can
be at any level between VSS minimum and VCC maximum. The data space required is
encompassed by DQO-DQ7; other VO lines, DQ8, DQY, can be at any level between VSS
minimum and VCC maximum.
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3.5.3.4 - EEPROM TOGGLE BIT FEATURE

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

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

—~Whenever the patt is read during a nonvolatile write cycle, the data on DQ6 will toggle,
i.e., alternate between high and low, on alternate read cycles. Any address can be used
when reading to get the Toggle Bit output. Typically, the first toggle out is high (logic "17).

~When the nonvolatile write cycle automatically times out, normal valid data is read at the
outputs for any provided address.

~A software routine uses this feature to determine when the nonvolatile write cycle is com-
plete.

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

-An additional parameter, tWHGL (tEHGL), must also be specified for the toggle bit cycle.
tWHGL (tEHWL) is the minimum time the system must wait from the last rising edge of W
(WE) or E until the Toggle Bit read cycle is initiated by the falling edge of G (OE).

~The actual completion of the nonvolatile write cycle is asynchronous with the system;
therefore, a Toggle Bit read may be simultaneous with the completion of the write cycle.
If this occurs, the system will possibly get an erroneous result, i.e., valid data may appear
to conflict with DQ8. In order to prevent spurious rejections, if an erroneous result occurs,
the software routine should include a loop to read the accessed location an additional two
(2) times. If both reads are valid, then the device has completed the write cycle, otherwise
the reject is valid.
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3.7.5.10 — 32K and 128K BY 8 TTL SSRAM IN DIP AND SOJ
CAPACITY—32K, & 128K WORDS OF 8 BIT
LOGIC FEATURES—SEPARATE DATA INPUT & OUTPUT PINS
—OQOUTPUT ENABLE
PACKAGE—40 PIN DIP, 0.6" wide
—40 PIN SOJ, UNDEFINED
SPECIAL FEATURES—MULTIPLE CENTERED POWER PINS
PIN ASSIGNMENT-—Fig. 3.7.5-10

3.7.5.11 - 2K TO 32K BY 9 DPSRAM FAMILY IN 68 SCC
CAPACITY—2K, 8K, 32K WORDS OF 9 BITS,
LOGIC FEATURES-—Two identical access ports
PACKAGE-—88 PAD (PIN) SCC, 0.950 X 0.950"
PIN ASSIGNMENT-—Fig. 3.7.5-11
This part contains two identical ports for access to the storage array. These ports include full
sets of address, data, and controf signals.

3.7.5.12 - 32K BY 9 CACHE SRAM IN 44 SCC
CAPACITY—32K WORDS CF 9 BITS,
LOGIC FEATURES—Internal CACHE data compare logic
PACKAGE—44 TERMINAL SCC, 0.500" X 0.500"
PIN ASSIGNMENT—Fig. 3.7.5-12
This part contains specialized logic functions which allow it to be used to implement the CACHE
memory function conveniently.

3.7.5.13 - 128K BY 8 SRAM IN TSOP1
CAPACITY—128K WORDS OF 8 BITS
PACKAGE—32 PIN TSOP1, 20 mm X 8 mm, 0.5 mm PIN PITCH
PIN ASSIGNMENTS—Fig. 3.7.5-13

3.7.5.14 - 128K BY 8 & 9 SS8RAM IN SOJ
CAPACITY—128K WORDS OF 8 BITS
PACKAGE—32 PiN SOJ, 0.400"
PIN ASSIGNMENTS—Fig. 3.7.5-14

3.7.5.15 — 1K AND 2K BY 8 DPSRAM FAMILY iN 48 DIP
CAPACITY—1K, 2K WORDS OF 8 BITS,
LOGIC FEATURES—Two identical access potls
PACKAGE—48 PIN DIP, 0.600"

PiN ASSIGNMENT—Fig. 3.7.5-15
This part contains two identicat ports for access to the storage array. These poris include full sets of address, data, and control
signals,

3.7.5.16 — 128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO-N
CAPACITY—128K, 256K, 512K WORDS OF 8 BITS,
PACKAGE—32 PIN LEADLESS CERAMIC SO, 0.400°
PiN ASSIGNMENT—Fig. 3.7.5-16
This family of parts is based on the evolutionary SRAM pinout family described in Sec. 3757

3.7.5.17 - 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM IN 33 DIP, TSOP2, AND SOJ
CAPACITY—128K & 512K WORDS OF 8 OR 9 BITS,
LOGIC FEATURES—Both Synchronous and Asynchronous versions of the 128K part
PACKAGE—36 PIN DIP, TSOP2, or S04, 0.400" or 0.600",
- See Fig. 3.7.5~17 for specific package approvals and dimensions.
PIN ASSIGNMENT—Fig. 3.7.5-17
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3.7.5.18 - 128K TO 2M BY 8/9 BURST SRAM IN BGA
CAPACITY—128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED
PIN ASSIGNMENT—Fig. 3.7.5-18
These parts contain BURST addressing capability.

3.7.5.19 - 128K TO 2M BY 8/9 SSRAM IN BGA
CAPACITY—128K, 256K, 512K, 1M, 2M WORDS OF 8 OR 9 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED
PIN ASSIGNMENT—Fig. 3.7.5-19
included with this standard is a table of the BOUNDRY SCAN ORDER to be used in festing the
parts.
BOUNDRY SCAN ORDER TABLE—Fig. 3.7.5-20

3.7.5.20 - 32K BY 8 SRAM IN TSOP1
CAPACITY—32K WORDS OF 8 BITS
PACKAGE—32 PIN TSOP1, 8 mm X 11.8 mm, 0.55 mm PP
PIN ASSIGNMENTS—Fig. 3.7.5-21
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3.7.5 Byte Wide TTL SRAM
All of the following standards are for devices which operate with TTL interface levels

and power voliages.
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3.7.51-64 BY 9 TTL SRAMIN SCC
CAPACITY--84 WORDS OF 9 BITS
PACKAGE—28 PAD (PIN) SCC, 0.450" X 0.450"
PIN ASSIGNMENTS—Fig. 3.7.5-1
This standard was developed by Committee 42.1.

3.7.52-1K & 2K BY 8 TTL SRAM IN DIP
CAPACITY-1K, 2K WORDS OF 8 BITS
PACKAGE—24 PIN DIP, 0.68" WIDE
PIN ASSIGNMENT-—Fig. 3.7.5-2

3.7.53-2K & 4KBY 8 TTL SRAM IN RCC
CAPACITY—2K, 4K WORDS OF 8 BITS
FACKAGE—32 PAD (PIN) RCC, 0.450° BY 0.550"
PIN ASSIGNMENT-—Fig. 3.7.5-3
These parts are CC equivalents of 24 Pin DIP devices.

3.7.5.4- 2K TO 32K BY 8 TTL SRAM FAMILY iN DIP & SOQJ,
CAPACITY—2K, 4K, 8K, 16K, & 32K WORDS OF 8 BITS,
PACKAGE—28 PiN DIP, 0.6" WIDE
—28 PIN DIP, 0.3 WIDE OPTIONAL FOR 8K & 32K DEVICES
PIN ASSIGNMENT--Fig. 3.7.5~-4

3.7.5.5 - .5K TO 32K BY 8 TTL SRAM FAMILY IN RCC
CAPACITY—.5K, 1K, 2K, 4K, 8K, 16K, 32K WORDS OF 8 BITS
PACKAGE—32 PAD (PIN) RCC, 0.450" BY 0.550"
PIN ASSIGNMENT-—Fig. 3.7.5-5

3.7.5.6 ~ 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP-2,
CAPACITY—32K, 128K, 256K, 512K WORDS OF 8 BITS,
PACKAGE—28 OR 32 PiN S0J, 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 TTi. SRAM FAMILY IN DIP,
CAPACITY—64K, 128K, 256K, 512K WORDS OF 8 BITS,
PACKAGE—32 PIN DIP, 0.8° WIDE
PIN ASSIGNMENT—Fig. 3.7.5-7

3.7.5.8 -~ 32K TO 256K BY 9 TTL. SRAM FAMILY IN DIP,
CAPACITY—32K, 64K, 128K, 256K WORDS OF 9 BITS,
PACKAGE—32 PIN DIP, 0.6" WIDE
—QOPTIONAL 32 PIN DIP & 504, 0.3* WIDE FOR 32K DEVICE
PIN ASSIGNMENT—Fig. 3.7.5-8

3.7.5.9-32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SRAM IN DIP, SOJ, AND TSOP--2
CAPACITY—32K, 128K, 512K, 2M WORDS OF 8 BIT AND 512K, 2M WORDS OF 9 BITS
LOGIC FEATURES—COMMON DATA INPUT & OUTPUT PINS
—QUTPUT ENABLE FOR ALL DENSITIES
PACKAGE—32, 35, or 40 PIN SOJ, & TSOP-2, 0.3%, 0.4". or 0.5" WIDE with PP=0.05"
—32 or 36 PIN DIF, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".
SPECIAL FEATURES—MULTIPLE CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.5-9
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SSRAM Boundry Scan Order
X9 Part
Exit Order Signal Bump # Exit Order Signal Bump #
1 M2, NC ER 2 NC, SA- 3B
2 SA 6T 23 NC, SE2 SA# 2B
3 SA 4p 24 SA 3A
4 SA 47 25 SA 3C
5 SA 6R 26 SA 2C
5] SA 5T 27 SA 2A
7 NC, 22 77T
28 DQ 2G
8 DQ 6l
29 DQ 1H
9 DQ 7K
30 ZQ, NC 4D
10 K, NC 4. - 31 58 4E
b K 4K 32 C,NC 4G
12 G 4F 33 C, NC 4H
34 SW 4M
i3 bQ 6H }
14 paQ 7G 35 DQ 2K
36 DQ 1L
15 DQ, NC T7E
18 SA 8A
17 SA 6C 37 SA 3T
18 SA 5C 38 SA 2R
i8 SA 8A - 39 SA 4N
20 NC, SE2 SAC 68 _ 40 SA 2T
21 NC, SA* 58 41 M1, NC 3R
FIGURE 3.7.5-20
128K TO 2M BY 8/9 SSRAM IN BGA BOUNDRY SCAN ORDER
Release 4
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PIN PITCH = 0.55 mm

TOP VIEW
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FIGURE 3.7.5-21
32K BY 8 SRAM IN TSOP-1
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Synchronous SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View

X18 1 2 3 4 5 6 7
A vDDQ SA SA NC SA SA vDoDQ
B NC NC,SE2,8A# | NC, SA~ NC NC, SA* | NCSE2,5AC NC
C NC SA SA vDD SA SA NC
D Dab NC VSS NC, ZQ V8§ DQa, NC NC
E NC DQb VS8 S8, SE V&S NC DQa
F vDDQ NC VSS G,5G V&S DQa vDDQ
G NC DQb SBb NC,C V88 NC DQa
H DQb NG VSS NC,C VS8 DQa NC
J vDDQ VDD VREF, NC vDD VREF, NC VDD vDDQ
K NC DQb V85 CK, K VS8 NC DQa
L DQb NG V8S CR,K,NC SBa DQa NC
M VDDQ DQb V88 SW VSS NC vDDQ
N DQb NC VES SA VS8 DQa NC
P - NC DQb, NC V88 SA V&8s NC DQa
R NC 8A M1, NC VDD M2, NC SA NC
T NC SA SA NC SA SA ZZ,NC
U VDDQ TMS,NC | TDL, NC | TCK,NC | TDO,NC [NC, TRST | VDDQ

Address Assignment and Package Dimension Table

Density Address Assignment

Nominal Exterior Package Dimension

| M (54K X 18)

Basic SA

14 mm X 22 mm

2M (128K X 18) ~

14 mm X 22 mm

4M (256K X 18) .yt

14 mm X 22 mm

8M (512K X 18) -~ 0 TBD
16 M (1M X 18) -0 # TBD
Mode Truth Table M1 M2
Single Clock, Register Flow Through VS8S VSS
Single Clock, Register-Register V&S vDD
Singte Clock, Register-Latch vbD V8S
Dual Clock vDD vbD

FIGURE 3.7.7-10
64K TO 1M BY 16 & 18 SSRAM IN BGA
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SSRAM Boundry Scan Order
X18 Part
Exit Order Signal Bump # Exit Order Signal Bump #
7 M2, NC 5R 26 NG, SA~ 38
2 SA 27 NC, SE2 SA# 2B
3 SA BT 28 SA 3A
4P 29 SA 3C
4 SA 6R 30 SA 2C
5 SA 5T 31 SA 2A
6 NC, ZZ 7T
32 DQB 1D
7 DQa 7P 33 DQb 2E
8 DQa 6N
34 DQb 2G
9 DQa 8l
a5 DQb 1H
10 DQa 7K : 36 SBb 3G
11 SBa 5L 37 ZQ, NC 4D o,
12 K NC T 38 55 4E
13 K 4K 39 T.NC 4G -
14 G 4F 40 C,NC 4H
41 — SW aM
15 DQa 6H
16 DQa 7G 42 DQb 2K
43 DQb 1L
17 DQa 6F
18 DQa 7E 44 DQb 2M
45 DQb N
19 DQa, NC 6D
20 SA 6A 46 DQb, NC 2P
21 SA 6C 47 SA aT
22 SA 5C 48 SA T
23 SA 5A 49 SA 4N
24 NC, SE2 SAG 6B 50 SA 2T
25 NC, SA* 5B 51 M1, NC 3R

FIGURE 3.7.7-11
64K TO 1M BY 16 & 18 SSRAM IN BGA BOUNDRY SCAN ORDER
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3.7.8.1 - 32K TO 128K BY 32 & 36 BURST SSRAM IN TQFP
CAPACITY—32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS,
PACKAGE--~100 PIN TQFP, 20 mm X 14 mm WITH 0.65 mm PP
PIN ASSIGNMENT—Fig. 3.7.8-1
These parts combine the features of Synchronous SRAM with BURST addressing capability.
This standard modifies the one published previously in Release 5 ab adding new functions and
deleting some that were not used.

3.7.82-32K TO 128K BY 32 & 36 SRAM AND SSRAM FAMILIES IN 100 TQFP

CAPACITY—32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS,

L. OGIC FEATURES —There are two version of this part available:
~~SYNCHRONOUS WITH ADDRESS LATCH OR ASYNCHRONOUS
—UPPER BYTE AND LOWER BYTE SELECTABLE
—COMMON DATA 110

PACKAGE—100 PIN TQFP, 20 mm X 14 mm 0.65 mm PP

PIN ASSIGNMENT—Fig. 3.7.8-2

3.7.8.3-32KTO 512K BY 32 & 36 BURST SRAM IN BGA
CAPACITY-—32K, 84K,128K, 286K, OR 512K WORDS OF 32 OR 36 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED
PIN ASSIGNMENT-—Fig. 3.7.8-3
These parts contain BURST addressing capability.

3.7.8.4 - 32K TO 512K BY 16 & 18 SSRAM IN BGA
CAPACITY—32K, 84K, 128K, 256K, OR 512K WORDS OF 32 OR 36 BITS,
PACKAGE—7 X 17 BALL BGA 14 mm X 22 mm or UNDEFINED
PIN ASSIGNMENT—FIg. 3.7.8-4
JIncluded with this standard is a table of the BOUNDRY SCAN ORDER to be used intesting the parts.
BOUNDRY SCAN ORDER TABLE—Fig. 3.7.8-5

3.7.8.5 - 16K TO 64K BY 64 & 72 BURST SSRAM IN QFFP
CAPACITY—32K, 64K, OR 128K, WORDS OF 32 OR 36 BITS,
PACKAGE—120 PIN TQFP, 20 mm X 14 mm WITH 0.5 mm PP
PIN ASSIGNMENT—Fig. 8.7.8-8
These parts combine the features of Synchronous SRAM with BURST addressing capability.

3.7.86 - 16K TO 256K BY 64 & 72 BURST SSRAM IN BGA
CAPACITY—18K, 32K, 64K, 128K, OR 256K WORDS OF 64 OR 72 BITS,
PACKAGE—11 X 19 BALL BGA 20 mm X 25 mm OR UNDEFINED
PIN ASSIGNMENT—Fig. 3.7.8-7
These parts combine the features of Synchronous SRAM with BURST addressing capability.
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Page 3.7.8-9
SSRAM Boundry Scan Crder
X36 Part

Exit Order Signal Bump # Exit Order Signal Bump #
1 M2, NG 5R 36 NC, SA” 3B
37 NC, SE2 SA# 2B
2 SA ap 38 SA 3A
3 SA 47 39 SA 3C
4. SA 6R 40 SA 2C
5 SA 5T 41 SA 2A
6 NC, ZZ 7T 42 DQc,NC 2D
7 DQa, NC 6P 43 DQc iD
8 DQa 7P 44 DQc 2E
9 DQa 6N 45 DQc 1E
10 DQa 7N 46 bQc 2F
11 DQa &M 47 DQc 2G
12 DQa 6L 48 DQc 1G
13 DQa 7L 49 DQc 2H
14 DQa 6K 50 DQc 1H
15 DQa 7K 51 SBc 3G
16 SBa 5L 52 ZQ, NC 4D
17 K, NC 4L 53 58 4E
18 K 4K 54 C,NC 4G
19 G 4F 55 C,NC 4H
20 SBb 5G 56 SW 4M
21 DQb 7H 57 SBd 3L

22 DQb 6H 58 bQd 1K -
23 DQb 7G 59 DQd 2K
24 DGb 6G 60 DQd 1L
25 DQb 6F 61 DQd 2L
26 DQb 7E 62 DQd 2M
27 DQb 6E 63 DQd N
28 DQb 7D 64 DQd 2N
29 DQb, NC 8D 65 DQd 1P
30 SA 6A 66 DQd, NC 2P
31 SA 6C 67 SA 3T
32 SA 5C 68 SA 2R
33 SA 5A 69 SA 4N

34 NC, SE2 SA¢ 6B

35 NC, SA* 58 70 M1, NC 3R

Release 5

FIGURE 3.7.8-5
32K TO 512K BY 32 & 36 SSRAM IN BGA BOUNDRY SCAN ORDER
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32K X 64 SSRAM; ||| il U
| iI;I[iIEiIiEIEHEHHIli
] | 3@l |
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+——— DQe | 7, 96 | DQd |
f__“%%t_i 95 | DQd F—1—+
~———DQe [ & 94 | Dad ——+
~—F=50 | "ig 16K/32K/64K BY 64 I Ty e
- DQf D -
E = e ey SYNCHRONOUS SRAM T W e
——vpDQ|_ 13 90 ] VSSQ—1—=
re———| DQf | 15 88 | DGg perpeei |
ey~ DQf | 16 87 | DQg i
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~—i~—1"Dag | 22 ; 81_ | Db =4~
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Notes: (1) This standard accommodates synchronous burst address fields ranging from 2 to 6 address £
(2) An 8-word (3 address bits) interieaved burst sequence is currently specified in commercial

data shests FIGURE 3.7.8-6
16K/32K/64K BY 64 SYNCHRONOUS SRAM WITH BURST COUNTER

Release 7

XILINX EXHIBIT 1013
Page 74



u

JEDEC Standard No. 21-C

Page 3.7.8-11
Burst SRAM Ball Grid Array (BGA) Package Bump Assignments, Top View
X72 1 2 3 4 5 6 7 8 2] 10 11
A DQe DQe NC, SA SA 35, SA SA NG, bQd DQd
SA# SET S5AS
B DQe DQe NC, SA SA G SA SA NC, bQd bQd
SA-~ SAé
C DQe DQse NG, VDD, VDD, ND, VDD, VDD, NC, BQd DQd
SE2 vbkQ [ VDDQ | SGW | vDDQ | vDDQ B3
D DQe bQe vbD, VDD V85, ADV VSS, VDD vDhD, DQd DQD
VDDQ V88Q VS8Q VvDDQ
E DQe, DO, VDD, VDD VS, SAC VSS, vDD VDD, DQe, DQd,
NC NC vbpQ VS8Q V3SQ VDDGQ NC NC
F DOS DO VDD, vbD V88§, AP VSS, VDD VDD, DQc DQe
vbbQ VSSQ V58Q vDDG
G DO paf VDD, VDo V8§, V8S, VSS, vBD VDD, DQc DQe
vDDQ vesQ | vssQ | vssa VDDQ
H DO DOf VDD, VS8, V&S V&8 V§s V8§S, vbDb, DQc bGe
vDDGQ | V8SQ VSSQ | vDRQ
J Dot DQf EWe, VE8S, VS8 V8§ VS8 VSS, SWd, DQe bQe
SBs VSSQ V858G SBd
K SWi, SWag, NC, VES, V58 V88 VSS VSS, NC, SWh, SWe,
SBt SBg VREF | VSSQ VS5Q | VREF SBb SBe
L bQyg BQg EWh, V88§, V8§ Vss VSs VSS, 5Wa, DQb DQb
5BhR VSSQ VEEQ SBa
M DQg bQg vbDb, V8s, Vss V8Ss vss VSs, VDD, bab bQb
vbbQ | vssa . V8sQ | VvDDQ
N DQg DQg VDD, VDD VS8, V§S, VS8, VDD VDD, bBGb DQb
vbbQ V88Q | V88Q | vssQ vDDQ
P DQg DQg VDD, VBD VSS, NC, V§S, vDD VDD, DQb DGhb
vBBQ vssa | CK.K | vssa VDDG
R DQg, DQh, VDD, vBD V5SS, CK, K V5SS, VDD VDD, DQa, DQb,
NC NC vPbPQ V35Q V858G VDDQ NC NC
T DQh |  DQh VDD, VBD V88, NC, V5S, vDD VDD, bQa DQa
vpRQ VSSQ sW VSSQ vDDQ
U DaQh DGh B0, VDD, VDD, 5A1 VS5, VDD, |NC,FF§{ DQa DQa
NG vDDQ | vBDQ V88Q | vbbQ
v DQh DGh NG SA SA SAQ SA SA NC DQa bQa
w DQh bGh NC, NC, NC, NC, NC, NC, [NC,ZZ | DQa DQa
zQ TMS TDI TCK DO THRST

Address Assighment and Package Dimension Table

Density Address Assignment | Nominal Exterior Package Dimension
1M (16K X 64, 72) Basic SA 21 mm X 25 mm

2M (32K X 84, 74) ~ 21 mm X 25 mm

4M (64K X 64, 72) T 21 mm X 25 mm

sM (128K X 64,72) |~ %< TBD

16 M (256K X 64,72) |~,*. O, # TBD

FIGURE 3.7.8-7

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

[ \

voD E 3 28 ] vSS
b [ 2 27 j a
RE7 E 3 26 j NC
w E 4 25 ] CEO
at| []e #TSOP223[] | a9
- 0.4" + e o
PP=0.050"
pea i PR e
AD [ 10 19] A7
= TOP =
.i’_ [ B VIEW 18] .:.E..
A2 [ 12 17:] "1 A5
A3 [ 13 16] A4
VDD [ 14 15 ] vSS

# The JEDEC approved term for this package is PDSO-G

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION

DEVICE CONFIGURATION 2 X 16M X1 2X16M X1
REFRESH COUNT 2048 Refresh 4096 Refresh
ROW ADDRESS AQ ~> At AQ — A1
REFRESH ADDRESS AQ — A1D AD — A1
COLUMN ADDRESS AD —» A1 AD - ATt

FIGURE 3.9.1-11
2 X 16M BY 1 DRAM IN TSOP2
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Page 3.9.1-16
8M X 8 DRAM
16M X 4 DRAM
64M X 1 DRAM
3+
I
- 3011 NC | DQ2 | DOs
DQ2 | NC | NC I[]4 201 | NC | NC | DQ5
pas | NC | NC |15 281 | NC | NC | DQ4
o ————1 NC | [ 16 2731 NC | NC | VS8
JRAE I e 2 PIN =T T T
VDD jeg—-| NC | 17 3SOJ 26871 CE |——trrip
t——— | W | []s OR o5 3| NC | G |—tmm
|| 7 | s TSOP2 [ A | ane A2
g—f——| A0 | [f10 0400”5t At1 | ——
—————— ~— PP = 0.050” ————————
i | A I R E 221 11 A1Q |—————pn]
-———| A2 [ 12 213 | A9 |——T1—
t—t——| A3 | 13 201 | A8 |t
et——t——| A4 | []14 19f 1| A7 |————>
g——| AS | [15 181 | A6 |———B»
g—f— | VDD | []1g TOPVIEW b | ves |t
* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh.
ROW & COLUMN, ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION 64M X 1 16M X 4 16M X 4 8MX8 8M X8
ROW COUNT 4K Rows 8K Rows 4K Rows 8K Rows
ROW ADDRESSES AD = A12 AD = A11 AQ = A12 AD = At AD = A12
COLUMN ADDRESSES AD = A12 AD = A11 AD = A10 AD = A10 AD = Ag
FIGURE 3.9.1-12
64M BY 1 DRAM IN SOJ & TSOP2
Release 517
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3.9.2.1 - 16K & 64K BY 4 DRAMIN DIP

CAPACITY—16K, 64K WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—18 PIN DIF, 0.3 WIDE

PIN ASSIGNMENT—Fig. 3.9.2~1

3.9.2.2 - 16K BY 4 DRAM IN DIP

CAPACITY—16K WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address, Separate DATA I/O

PACKAGE—20 PIN DIP, 0.3 WIDE

PiN ASSIGNMENT—TFig. 3.9.2—1

NOTE: Atthe time that this document was published, this standard was in the process of being
rescinded by the Committee.

3.9.2.3 - 64K BY 4 DRAM IN RCC

CAPACITY—64K WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address with Common DATA I/O
PACKAGE—22 PAD (PIN) RCC, 0.290" X 0.490"

PIN ASSIGNMENT—Fig. 3.9.2-2

3.9.2.4 - 256K & 1M BY 4 DRAM FAMILY IN DIP

CAPACITY-—256K, 1M WORDS OF 4 BITS

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

3.9.2.5 - 256K TO 4M BY 4 DRAM FAMILY IN SOJ & TSOP2

CAPACITY—256K, 1M, 4M WORDS OF 4 BITS

| OGIC FEATURES—Multiplexed Address

PACKAGE—26/20 PIN SOJ: 0.3" by 0.675 for 256K
—26/20 PIN SOJ or TSOP2: 0.3" or 0.35” by 0.675" for 1M
—26/24 PIN SOJ OR TSOP-2: 0.3" for 4M
—-28/24 PIN SOJ: 0.4" by 0.725 for 4M

PIN ASSIGNMENT—Fig. 3.9.2-4

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

CAPACITY—84K, 256K, 1M, 4M WORDS OF 4 BITS

LOGIC FEATURES-—Multiplexed Address

PACKAGE—20 PIN ZIP, 0.400" WIDE FOR 84K, 256K, & 1M PARTS
—24 PIN ZIP, 0.475“ WIDE FOR 4M PART

PIN ASSIGNMENT-—Fig. 3.9.2-5

3.9.2.7 - 256K & 1M BY 4 DRAM WITH 4 CE IN SOJ & T50P2
CAPACITY-—256K, 1M WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address with 4 CE clocks controlling the 4 data bits
PACKAGE—26/24 PIN SOJ, Width: 0.3
-——26/24 PIN TSOP2, WIDTH: 0.3%, PIN PITCH: 0.050°
PIN ASSIGNMENT—Fig. 3.9.2-6

3.9.2.8 - 256K BY 4 DRAM IN TSOP1

CAPACITY—256K WORDS OF 4 BITS
LOGIC FEATURES—Muiltiplexed Address
PACKAGE-—24/20 PIN TSOP1, 14.4 mm x 6.0 mm, 0.5 mm LEAD PITCH
PIN ASSIGNMENT—Fig. 3.8.2-7
Release 4
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3.9.2.9-16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ

CAPACITY—18M WORDS OF 1 BIT or 4M WORDS OF 4 BITS
LOGIC FEATURES-—Configurable as a X1 or a X4 part
—The data access mode can be chosen by logic control
PACKAGE-—28 PIN SOJ
PIN ASSIGNMENT—Fig. 3.9.2-8

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

CAPACITY—256K, 1M, 4M WORDS OF 4 BITS

LOGIC FEATURES—Non-Multiplexed Address
PACKAGE—28, 32, OR 34 PIN S0J, WIDTH Not yet defined
PIN ASSIGNMENT—Fig. 3.9.2-8

3.9.2.11 - 4M BY 4 DRAM WITH 1 CE AND 4 CE IN TSOP2

CAPACITY—4M WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address
-—There are two versions of this part, one with 1 CE and one with 4 CE con-
trolling each of the data bits
PACKAGE—28/24 PIN TSOP2, 0.4 WIDE FOR THE 1 CE PART
— 28 PIN TSOP2, 0.4° WIDE FOR THE 4 CE PART
PIN ASSIGNMENT—Fig. 3.9.2-10

3.9.2.12~ 16M BY 4 DRAM IN 80J & TSOP2

CAPACITY—16M WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address
This part is available in two package sizes as defined below. The pin rotations of the two are essen-
tially the same with the exception of two NC pins.
PACKAGE-34 PIN 80J, WiDTH; 0.5"
—34PIN TSOP2, WIDTH: 0.5% PIN PITCH: 0.050"
PN ASSIGNMENT-—Fig. 3.9.2-11
PACKAGE—32 PIN SOJ, 0.400" Wide
—32 PIN TSOP2, 0.400" WIDE, 0.050" PP.
PIN ASSIGNMENT—Fig. 3.9.1—12

3.9.2.13 ~ 1M, 2M, & 4M BY 2 DRAM IN SOJ & TSOP2

CAPACITY—1M, 2M, & 4M WORDS OF 2 BITS

LOGIC FEATURES—Multiplexed Address and a separate CE control for each data bit.
PACKAGE—26/20, 26/24, & 28/24 PiN SOJ or TSOP2, WIDTH: 0.3%, PIN PITCH: 0.050”
PIN ASSIGNMENT—Fig. 3.9.2-12

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

CAPACITY—16M WORDS OF 4 BITS
LOGIC FEATURES--Multiplexed Address
—The part, has 4 CE, one controlling each of the data bits.

PACKAGE— 34 PIN TSOP2, 12.7 mm WIDE, PP = 1.27 mm

— 34 PIN 80J, 12.7 mm WIDE, PP = 1.27 mm
PIN ASSIGNMENT—Fig. 3.8.2-14
PACKAGE—32 PIN S0J, 10.16 mm Wide

—32 PIN TSOP2, 10.16 mm Wide, 1.27 mm PP
PIN ASSIGNMENT—Fig. 3.9.2-14

3.9.2.15 - 64M X 4 DRAM IN TSOP2 PIN ROTATION
CAPACITY— 64M WORDS CF 4 BITS
LOGIC FEATURES—Muitiplexed 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 oniy. The package details, dimension and
pin count, are not defined at this time.
Release 7
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Page 3.9.2-15
8M X 8 DHAM
8M X 8 DRAM
16M X 4 DRAM
64M X t DRAM
i} , vRD | T4 341 ] VSS i
gt~ | DQO0 | D (- P 3311 Q | DQ3 | DQ7 |—p
jgff—————— | D11 NC I ) 321 | NC | DQ2 | DQE |——iis]
g | DQ2 |aif—] NC a4 a1 J | NC NC | DQ5 |-
el | DQ3  jeg@ene | NC 1s 301 ] NC NC | DQ4 |-
bG8 |jugci——— 1 NC Cds 26 1] NC NC | VSS |—t=
i el e e 34 PIN B R
agfore | VOD lelt—| NC | [} 504 sl 1] CE —
e w 8 or 7 NC | G |~
VU S SN - TSOP2 27l NN DR NN R
< RE 9 26} NC e
e e ] ] 0.500" — S I IR M|
ot NC I [Td10 pp=oos” 25{ 1| At2 |—B=iA12, NC b
i A0 T 2471 | A1 ——
— A I N - 23] | A10 oo
Il A2 13 22[] | Ae — 3
- A3 | 14 21| A8 B
s A4 115 eo 3 | A7 B
s A5 1 [TR1e 191 | As o=
o~ VDD [ [Ty TOPVIEW 18] | V&8s oy
ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS
BEVICE CONFIGURATION B84M X 1 1BMX 4 BM X 8(9) 8M X 8(9)
REFRESH COUNT 4K Refresh 8K Refresh
ROW/REFRESH ADDRESSES AQ Through A12 A0 Through A12  AO Through A11 AQ Through A12
COLUMN ADDRESSES AQ Through A12 A0 Through A10 A0 Through A10  AG Through A9

l| This standard recognizes that some early deliveries of these parts may have to be in a 0.6” wide package

FIGURE 3.9.2-11
16M BY 4 DRAM IN SOJ & TSOP2
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4M X 2 DRAM, 28/24 SOJ
2M X 2 DRAM, 26/24 SOJ or TSOP2

1M X 2 DRAM, 26/20 SOJ
I P 26/20 o
o
vooffocol sfoosls| [ 3223 duss
&
2 271 NC
pao|z| nc |2[pat|2 [ 23@4 e |
parjs W 3| wis| [ g0y S
W || RS |4l FRG | 4 & 25 CAST
—_— ot o [ TSOP-2 o
TS | 5|CA80| 5] A9 |5 24 OF
gt ol [ L 26/20PIN _ _ =
All, NG v T
NC|8) "7 (8] i1 Ld2enma 2emepin 24 A9
' Pt P A 1 1
[ [ LI | - [ ., 1 ]
£ 1 purs wimed wwomde - o o o T T ] 1
. R R Y T .
S PR B } Do
== 12820, 26184 PIN Iy " T 1 =
atole} Ao ] 18 A8 |18 As |20 As
IES—— 0.300" e e . ras—
Ao jd A1 PP= 0.050" ] 17 a7 }17] a7 1 A7
At |11] a2 ] |16] a6 |16 a6 |18l Ae
A2 l14 A3 soeview | j:s 15 A5 17 As
A3 [13vop __2§/go_,ge_/2_4_|=1n__]__ 14 Ad [14) A4 J18 A4
-
‘_’_?2_3] _____________ ggoapIN_ g4 19 VSS
ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION MX2 M X 2 aMX2 aMX 2
ROW COUNT 1K Rows 1K Rows 2K Rows 4K Rows
ROW ADDRESSES AQD— AS AD — A10 A0 — A10 Al — A1
COLUMN ADDRESS AD ~ AS A — A9 AG — A10 AO —3 A9
FIGURE 3.9.2-12
1M TO 4M BY 2 DRAM WITH 2 CAS IN SOJ & TSOP2
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8M X 8 DRAM
16M X 4 DRAM
64M X 1 DRAM
ag——t—— | VDD | [} 32f ] | VSS | mermmopemnenfii
DQo DGO | B iz a3if_]1 @ | DQ3| DQ7
| DQ1 | NC |13 ao1 | NC | D@2 | DQs
DQ2 | NC | NC |14 ool 3| NC | NC | DQ5
DQ3 | NC | NC [ {15 o8f 11 NC § NC | DQ4
ag—i——| NC | [T15 2701 | NC | NC | V8§
PV R 32 PIN ~ =" =
VDD i—| NC | [TT]7 26l 1| CE |—dom il
e e e b e sSOJ .
g——oA——1| W | [ 15 OR 250} | NC | G |—
| || e TSOP2 l—|an]an|a2
g ——| A0 [0 04007 g1 At |——
- — - —— PP = 0.050” | —— =
] | A1 111 ool 1 | ALQ |o——1—B>
agg————1 A2 | [ ¥12 207 | A9 |8
aff——— " A3 | {13 200 | A8 |—— >
| A4 | [T}14 19 1| A7 |-t
g ——ne | AB S R i8 A | ——=
lg———|vOD | {15 TOFVEW ; VSS | =t —p
* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh.
ROW & COLUMN, ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION 64M X 1 16M X 4 16M X 4 8MX8 a8MXB
ROW COUNT 4K Rows 8K Hows 4% Rows 8K Rows
ROW ADDRESSES AD = A12 AQ = A11 AD = A12 AD == AT AD = A12

COLUMN ADDRESSES

Release 517

AD == A12 AQ = A1 AD =+ A10 AD == A10 Al =+ A8

FIGURE 3.9.2-13

16M BY 4 DRAM IN SOJ & TSOP2
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i,

16M X 4 DRAM WITH 4 CAS IN 34 P PACKAGE

1611 X 4 DRAM WITH 4 CAS IN 32 P PACKA

vbDb [ 1] vbp |1 | ] ] |32
Dao | 2| pao | 2 | [ -1 | 31
pat | 3| pat | 3| T 34 Pin —1 |30
. - S0J RN iy
NC | 4] NC |4} [ or 1 |29
Ne | 5] nc |5 ] TSOP2 —1 |28
R M matts 12.7 mm -
| NC | ©]CAS0) 6 | L] ppetormm | |27|CAS3| 29| NC |
CASO| 7 | CAS1| 7 | [ ] | 26| CAS2 | 28 | CAS3
WE {8 WE |8 | [ 1 125| ®E |27] OB
o o e e e e ) 32 Pin o e e e e e e
RAS |9 | BAB | 9 | [ S04 1 | 24 |a12, NC| 26 | CAS2
CES1| 10] ac | 10| ] or 1 [ 23] A1 |25]A12,NC
e TSOP2 e e
A0 |11} a1 |11} 10.16 mm 1 |22] Ato [24] A1
A1 | 12| a2 |12| T PP=tZTmm B o0 a9 23] ato
A2 113] Az | 13] ] =1 |201 A8 [22]| A9
A3 | 14] As | 14| T ] 119} A7 |21] A8
Ad | 150 A5 | 15| [_] 1 i18| As 20| A7
A5 |16} vpp | 16} [ 12 Pin 1 |17] vss | 19| Ae
vDD | 17 - 34 Pin ] 18! vss
ADDRESS CONFIGURATIONS *NOTE: The JESD30
approved term for the
ROW COUNT 4K Rows 8K Rows TSOP2 package is
ROW ADDRESSES AD = A1 AD = 12 P [;,S[)()Sg_’jorthe SOJ
COLUMN ADDRESSES AD = A11 AD = 10 18

FIGURE 3.9.2~14
16M BY 4 DRAM WITH 4 CAS IN SOJ & TSOP2
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Page 3.9.3-11
8M X 9 DRAM
8M X 8 bRAM
16M X 4 DRAM
64M X 1 DRAM
11 34 ]
L2 33 ]
g ———1 DQ1 | NC } []3 32 ]
g—| DQ2 |a—| NC |14 31| Ne | NC | DOs |—
et | DQ3 f@— | NC | 15 sof 3| NG | NC | DO4 |—te=
DQ8 |t —| NC | s 2071 { NC | NC | VSS | i
I A I 34 PIN B |
jagl— | VOD  jwi}—| NC | [ 7 S0y 2811 CE e
et W i e or 27 NC FCYN E——
IV DR BN A TSOP2 ) I D IR T
i RE g o8 NC -
e oo e b L - 0.500" — I N B A |
ot NC [[Tq10 pp=oos" 25 | Al2 |—=a12, NG —]
-t A0 | 41 24f 3 | A1 B
<t Al [ R12 a3l 1 | A0 L
- A2 | [F3 223 | As B
o A3 | R4 21 7] | A8 B
it Ad 1 [J1s 20— | A7 L
=] AS 1 e 191 | Ae — i
o VDD | [}47 TOPVIEW g~ | vss B
ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION 64M X 1 16M X 4 8M X 8(8) 8M X 8(9)
REFRESH GOUNT 4K Refresh 8K Refresh
ROW/REFRESH ADDRESSES A0 Through A12 AC Through A12  AD Through At1 AD Through A12
COLUMN ADDRESSES AD Through A12 A0 Through AT0 A0 Through A0 AD Through A%

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

FIGURE 3.9.3-7

8M BY 8 & 9 DRAM IN SOJ & TSOP2
Release 4 a
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Page 3.9.3-12
8M X 8 DRAM
16M X 4 DRAM
§4M X 1 DRAM \
e /. AN
g ——— VDDT [ B 3ol 1 | VSS -
pao [pao | D | A2 311 | @ | be3| pa7
@— | DQt | NG {13 3orj NC | DQ2 | DB
pa2 | NC | NC | T4 ool 1} NC | NC | DQ5
pa3 | NC | NC | []s ogb—1 | NC | NC | DQ4
il NC s o711 | NC NC | V88
SuniE S AV 32 PIN e . .
VDD leg—| NC | [ 37 o6l 3 | CE [|——T®
] sS0J O
@ || W |ds OR sf3|NC} G\
«———| FE | ]9 TS0P2 241 | A12 | A12 TA1Z,
g—A——| A0 | 10 0.400” o | Att | ——1—
L e e PP = 0.050” e =
—————| A1 L1 ook | A10 | ——1— '
gt —+—| A2 | 112 o | A9 {1
fag————| A3} [113 ool 1| A8 | T
———| A4 [ 114 o A7
g———| A5 1 [}15 By A6 |—T
1o | s TOPVEW w7 VSS |~
* Pin 24 is NC for the 16M X 4 & 8K X 8 parts with a 4K Refresh.
ROW & COLUMN, ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION G4 X 1 16MX 4 16X 4 gM X8 sMX8
BOW CQUNT 4K Rows 8K Rows 4K Rows 8K Rows
ROW ADDRESSES AQ = A12 AQ =+ A1Y AD = Al2 AD = Alt AD = Aj2
COLUMN ~ANDRESSES AD =+ A12 AD = A1l AQ =~ A10 AQ => A10 AQ = AD

FIGURE 3.9.3-8
SM BY 8 DRAM IN SOJ & TSOP2
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3.9.4.1 - 64K BY 16 DRAM WITH 2 W IN SOJ & TSOP2
GAPAGITY—64K WORDS OF 16 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
PACKAGE—40 PIN S0J, 0.400 WIDE
—44/40 PIN TSOP2, 0.400° WIDE, 0.8mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-1 (SOJ)
~—Fig. 3.9.4-6 (TSOP2)

3.94.2-256K & 1M BY 16 & 18 WITH 2 CE OR 2 W DRAM IN SOJ & TSOP2
CAPACITY-—256K, 1M WORDS OF 16 & 18 BITS,
The standard for the 2 W versions of the 1M parthas been rescinded and removed from Figs, 3.5.4-4 & 3,9.4-5In Release 5.
LOGIC FEATURES—MULTIPLEXED ADDRESS
~—There are two versions of these parts, one with 2 W and the other with 2 CE,
—The two clocks control the LOWER BYTE and UPPER BYTE data bits.
—The 1M part allows the option of the manufacturer to utilize sither 1K or 4K
refresh cycles
PACKAGE—256K in 40 PIN SOJ, 0.400" WiDE
—256K in 44/40 PIN TSOP2, 0.400" WIDE, 0.8 mm PIN PITCH
—1M IN 42 PIN SOJ, 0.400" WIDE
~—1M in 50/44 PIN TSOP2, 0.400“ WIDE, 0.8 mm PIN PiTCH
PIN ASSIGNMENT—Fig. 3.9.4-2 (256K SOJ}
—Fig. 3.9.4-3 (256K TSOP2)
—Fig. 3.9.4-4 (1M 80J)
—Fig. 3.9.4-5 (1M TSOP2)
3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND S0J
CAPACITY—256K WORDS OF 16 BITS
LOGIC FEATURES—This part contains multiple logic functions that are similar to those used
in MPDRAMS and that are keyed for VIDEO memory applications. All
devices meeting this standard must contain all functions which must be
implemented as defined in the TRUTH TABLE.
PACKAGE—40 PIN DIP, 0.400" WIDE, ©.100" PIN PITCH
—40 PIN S0OJ, 0.400" WIDE, 0.050" PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-7TA
FUNCTION TRUTH TABLE—Fig. 3.9.4-7B
3.84.4 - 2MBY 16 & 4M BY 16 & 18 DRAMIN TSOP2
CAPACITY—2M & 4M WORDS OF 16 or 4M WORDS OF18 BITS
LOGIC FEATURES—MULTIPLEXED ADDRESS
~—~These parts utllizes 4K or 8K refresh cycles
PACKAGE—50 PIN TSOP2, 0.400° WIDE, 0.8 mm PIN PITCH, X186 parts only
PACKAGE—54 PIN TSOP2, 0.500" WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-8

3.9.4.5 - 128K & 256K BY 16 BURST DRAM WITH 2 CAS IN 80J, TSOP2, OR ZIP
CAPACITY—-128K OR 256K WORDS OF 16 BITS
LOGIC FEATURES—MULTIPLEXED ADDRESS

—These parts have BURST data out capabillity

PACKAGE—40 PIN 80J, 10.16 mm WIDE, 1.27 mm PIN PITCH
PACKAGE—44/40 PIN TSOP2, 10.16 mm WIDE, 0.8 mm PIN PITCH
PACKAGE-—40 PIN ZIP, 1.27 mm PIN PITCH (256K only)
PIN ASSIGNMENT—S0J, Fig. 3.9.4-0
PIN ASSIGNMENT—TS0PZ, Fig. 3.8.4-10

PIN ASSIGNMENT—ZIP, Fig. 3.9.4-11, (256K ONLY)
Release 7
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Page 3.9.4-4
3.9.4.6 —~ 16M X 16 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 16M WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA /O

PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED

PIN ASSIGNMENT—Fig. 3.9.4-12

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

3.9.4.7 — 128K AND 256K BY 32 DRAM WITH 4 CE IN SSOP

CAPACITY—128K OR 256K WORDS OF 32 BITS
LOGIC FEATURES—NMultiplexed Address
—The part, has 4 CE, one controlling each group of 8 data bits.
PACKAGE— 64 PIN SSOP, 0.525” WIDE, PP = 0.8 mm
PIN ASSIGNMENT—Fig. 3.9.4~13
3.9.4.8 - 512K & 2M BY 32 & 36 DRAM WITH 4 CE IN SOJ & TSOP2
CAPACITY—512K, 2M WORDS OF 32 & 36 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS

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

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

PIN ASSIGNMENT—Fig. 3.9.4-14

3.9.4.9 -~ 8M X 32 DRAM IN TSOP2 PIN ROTATION

CAPACITY— 8M WORDS OF 32 BITS

LOGIC FEATURES—Multiplexed Address, Common DATA /O

PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED

PIN ASSIGNMENT—Fig. 3.9.4-15

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

3.9.4.10 - 2M X 32 DRAM IN TSOP2

CAPACITY— 8M WORDS OF 32 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA I/O
PACKAGE—86 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP

PIN ASSIGNMENT-—Fig. 3.8.4-16

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

Mnem. Function Valid at RE Valid at CE
CE G W DSFE(1) *DSF2 DSF(1)
RwW READ/WRITE 1 1 1 0 0 0
BW BLOCK WRITE 1 1 1 0 0 1
LMR LOAD MASK REGISTER 1 1 1 1 0 0
LCR LOAD COLOR REGISTER 1 1 1 1 0 1
BWM WRITE, MASKED 1 1 0 0 0 0
BWM BLOCK WRITE, MASKED 1 1 0 0 0 1
CBR CBR REFRESH (1) 0 X 1 0 0 X
CBBN  CBR REFRESH (2) 0 X 1 1 0 X
FWT FLASHWRITE 1 1 0 1 0 X

*{F DSF2 IS PRESENT
CBR(1) — All optional modes resst
CBR(2) — Any optional modes remain active

FIGURE 3.9.4-7 B

256K BY 16 DRAM MANDATORY EXTENDED FUNCTION TRUTH TABLE
. Release 4

XILINX EXHIBIT 1013
Page 89




JEDEC Standard No. 2{~C
Page 3.9.4-13

4AM X 18 DRAM [N 0.5" 54P TSOP2

4M X 16 DRAM IN 0.5” 54P TSOP2

- * NOTES:
4M X 16 DRAM IN 0.4” 50P TSOP2 For 54P parts,
16 DRAM IN 0.4" 50P SOJ or TSQP2 Pin 35is A12 for
8K rows and NC
v Z X___ R N, for 4K rows.
! vDD |1  — 1 |50] vss | —#®154] ves |
S ~ = —— ——f—=—--—— For 50P 4M
& |poo |2 2 | — |49|Dats| —B153|DQ15| DQ17) parts, Pin 33 is
-t—|pa1 |3 ] 7 | 48] Da14| —I52{ Da14| Q16| A2 for BK rows
I R T f— o o s e b e e A NC for 4K
<—oa |4 4| = = |47|pata| —1510a13 DQ15| rows. Pin 32 is
—| pas |5 ] s54pIN @ [ 4s]poiz| —seiso| pa12| pata S\J,ghff;fl ?ﬁﬂ"f%
| VDD {§ ] 1;?292 T2 145] vss | — 40| vss i— ™ columns and
I ] JSumm Tt | — sl aal maqq lnaial Al for other
ol — -3 —43 1i DQ13
el K - PP g T o Lt i Refresh/Address
- DQ5 |8 4 o08mm [ |43|DQio] —m47(DG10{DA12] options..
o} — —] - DQe | —4s| Do DN
Il ol K 9 and 42 DQ9 | ¥ 201 DRO LT For 50P 2M
-<d— | DQ7 10| 2 1 {41] DQ8 | —@m45| DQB {DQ10| parts, Pin 32 is
pas | NC 1| 50PIN [ |a0] nc | —melaa| nc | Dag| Al fordevices
Ropuiioll Rty e TSOP2 e Ao e e e e — - — . with 4K rOws
| vDD 12| 10.16 rm 1 |39/ vss | —®43] vss |—® and NC for de-
-—| W 13| "pp - §=1 [38] TcE |42 LCE |— ™ \rzécvgzswuhzi(
| RE 4 08mm I3 |a7) UCE | 41| UCE |-
| N = [—mlsol = |—pw Theuseof CBR
S Ne 2] = see note — 5 I it ] I Lt for Refresh is
| NC 18] ] on width = |s5| NC | —®as| nc {—® strongly recom-
| ur ] . —pm Mended for
| NG 17} T 1 |34] NC_| 77381 NC 1" (hese devices.
«<—| NC 18] [ [ {33] we |mznc|37i NG | —B
at—| nC 19| 7 32| as,nc | —Bmtas] N |~ " NOTE: The
I . ] —— ————4—-J JEDEC Std. 30
<i—| NC 20| [ 3 [31] A10 | —B35] s e |~ term for the
t—| A0 21] = 1 {s0| A9 |—®34] at1 [—oe{ TSOP-2 package
R it sl I el ol e — L L _is PDSO-G.
—{ A1 22} T 1 20| A8 {—»raa| Af0 | P
-— AZ 23| CF  topview [T jos| A7 |—Beap) Ag | This standard rec-
SR Sl S VRGN ARG S L e b e e e ] sarly deliveries of
| A4 25| T 50 PIN 1 |26] VSS | —Ba0| A7 |8 the 54P parts may
"-_"_ T e T T T . - - have’to be in a
gl i —_————— e — ;.________?3_..5.?.-...._.._ 0.6"wide package
g— | VDD » £33 54 PIN ww —oiog) vss | —
50 P ADDRESS CONFIGURATION
M e O ows sKROWS  2MX 16 2K ROWS 4K ROWS 8K ROWS
ROW ADDRESSES AD - A1 AO -3 A12 ROW ADDRESS AQ = A10 AD = AT
COLUMN ADDRESSES AQ -+ A9 A0 — AB COLUMN ADDRESS A0=3A9 A0 = A8
4M X 16 2K ROWS 4K ROWS 8K ROWS
ROW ADDRESS AD = A10 AD =5 A11 A0 = A12
COLUMN ADDRESS A0 =>A10 A0=»A3 AO = AB
FIGURE 3.9.4-8
2M BY 16 & 4M BY 16 & 18 DRAM IN TSOP--2
Release 6r7
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2M X 32 DRAM
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Page 3.9.4-21

voo| [+ g6 ] |vss
pao] [—fo gsf] ;Da_;g:
DG, VED{ 3 a4 ] ?sso,vss
Dol 14 83l [oats
BG2 15 e2f1 Ipats
vsso,vast [~fe 813 ijvpog,vbop
pas| 37 sof-l |poiz
o4l Cls 793 !56;?:
oa,voD, [~1s 78} Ivssa, vsd
pas| 10 77 Ec;;m
Mm;u-gl {2 B o =
V550, VS| g2 75§ VD;QW;D
pa7t 313 86 PIN 74171 ipas
NGl [ 14 TSOP2 731 [NC
oDy L4* 10.16mm 724 |VSS__|
TED CY6pPP=05mm 713 CE
CEZ| (417 7013 [CE3 ..,
= sof3 [Nc ]
T o 11\3011-!'[;:-8! dard refresh period is 64
. The standard refresh period is 64 ms.
:2 g z? 2; g ':'3'"""‘ 2. The VDDQ d.esfgnatof') is used when the
———  power supply pins for the DQ /O drivers
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3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM

The definitions for serial data access, bit write, and refresh control included in Refease 1 of this standard have
been replaced by the more general definitions of Optional Operational Modes and Cycles beginning on page
3.8.5-11

3.9.5.2 - 1M DRAM BUILT IN TEST FUNCTION

An approved option for 1M DRAM (1M X 1 or 256K X 4} is the inclusion of a built in manufacturer defined “Test
Mode". This mode is enabled using a dedicated pin which is optional NC or TF. When the optional mode is
implemented, the manufacturer should include notes on his data sheet as follows:

(A) Normal operation requires the “TF” pin be connected to a VSS or logic fow level or left unconnected.
(B) When the “TF" pin is connected to the manufacturer defined positive voltage, the internal test mode
will be actuated. Contact the manufacturer for specific operational details of the Tast Mode.

3.9.5.3 ~ ON-CHIP REFRESH CONTROL FOR X8 DRAM

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

3.9.5.4 - G BEFORE E REFRESH

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

3.9.5.5 - DRAM SPECIAL TEST AND OFERATIONAL MODES

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

3.9.5.6 — NON-MULTIPLEXED DRAM OPERATION

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

3.9.5.7 - DRAM EXTENDED DATA OUT

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

3.9.5.8 - 256M DRAM TEST MODE DATA AND ADDRESS COMPRESSION

This standard defi-.s the algorithms for data and address compression when 256M DRAMs are operated in
the built in special test mode. The detaild of the Compression standard are given on P 3.9.5-15

3.9.5.9 — PIPELINED NIBBLE MODE DEFINITION

This standard defines the output characteristics of the Pipelined Nibble Mode feature for DRAMs. Any part
encorporating Pipelined Nibble Mode must satisty alf of the following criteria to conform to the Standard. The
details of the standard are given on P 3.8.5-16
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Pipelined Nibble Mode Definition

Devices that operate in the Pipelined Nibble Mode are required to meet the following crite-
ria to conform to this Standard.

1. Burst Length shallbe 4

2. Read Latency shall be 2 (refer to attached timing diagram for clarification)

3. Write Latency shali be 0

4. AWCBR, with the address keys shown below, is used to program the burst sequence.
it is persistant until it is reprogrammed.

Address :

Sequence A0 A1 A2 A3 A4 A5 A6 A7
Linear 0 0 0 0 0 1 0 O
Interieaved 1 0 0 0 0 1 0 0

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

7. WE pulse which is fully enclosed by a CAS low will be ignored and not cause a burst

terminate.

8. Same output enable function as in EDO definition.

9. Read-modify-write cycle within CAS active cycle is not supported.
10. A Pipelined Nibble Mode device may not be reconfigured by the user to operate in
the standard EDQO (non-burst) mode.

o o

FOR REFERENCE ONLY

- Pipelined Nibble Mode Read Latency Timing ‘
RAS : ; . :
i«a«-n-——-—Latericy:Z————mS

roor TN ) YYER

B tCAC
- Q(C<A>

>

1
H
H
]
1

KAAXAKXX

Q

QC<A+1p)
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/
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256M DRAM Address Compression for Test—Mode

16K Refresh cycles (RAD-RA13) 8K Refresh cycles (RAG-RA12)
Normal Mode Test Mode Normal Mode Test Mode
nput Addr. Input Compress. | ImputAddr. Input Compress.
Devices Address Address Address Address
RAO-RAA13 RAQ-RA13 RAD-RA12 RAQ-RA12
6aMX4 | chocann | caocar | CPM | caccatz | caocas | CA%
RA0-RA13 RAO-HA13 RAO-RA12 RAO-RA12
- 2MX8 | cagcart | cascar | M0 | caocan | caocas | OASM
RAO-RA13 RAC-RA13 RAQ-RA12 RAD-RA12
MX16 | caoeas | caocar | A 1 caccato | caocas | CASTO
RA0-RA13 RAG-RA13 RAO-RA12 RAO-RA12
BMX32 | cagcas | CA0-CAT CAd CAO-CAS | CAO-CAS CA9

256M DRAM Data Space Compression for Test-Mode

When the memory device is operating in the compression mode, the data space is compressed with four DQn cir-
cuits supplying test data and receiving test results as defined in the following table.
Normal Mode Test Mode Data Interface
Devices Data Interface Active Data Bits Data Bits Served
DQO DQo
DO DQi
64M X 4 DQO-DA3 "% b
DQ3 DQ3
DQO DQo, DAt
bQ3 DQ2, DQ3
3ZMX 8 DQO-DQ7 5% 504 D5
Q6 bQe, DQ7
256M DQO DQO=DQ3
bDQ7 DQ4=DA7
16M X 16 DQO-DQ1S Do DOB=DOIT
bGi2 DQ12=bQ15
DQO DQO=DQ7
DQ15 DQ8=2DQ15
s ez Dao-bast DQ23 DQ16=5DQ23
DQ24 DQ24=D03

256M DRAM ADDRESS AND DATA SPACE COMPRESSION FOR TEST
MODE
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3.10.3 Word Wide MPDRAM & GRAM

- 3.10.3.1 - 128K & 256K BY 16 MPDRAM IN SOG WITH MULTIPLE CLOCKS

CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address

—SERIAL and RAM data ports

There are two versions of these parts: One with 2 W and the other with 2 CE, control-
ling the lower and upper bytes of data.: 128K & 256K with 2 W, 256K with 2 CE. .
PACKAGE—®64 PIN S0OG, 12 mm wide, 0.8 mm pin pitch

PIN ASSIGNMENTS—FIG, 3.10.3~1

3.10.3.2 - 128K & 256K BY 16 MPDRAM IN TSOP-2 WITH MULTIPLE CLLOCKS

CAPACITY—128K AND 256K WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address

—SERIAL and RAM data poris

There are two versions of these parts: One with 2 W and the other with 2 CE, control-

ling the lower and upper bytes of data.: 128K & 256K with 2 W, 128K & 256K with 2 CE. .

PACKAGE~70 PIN TSOP-2 10.16 mm wide (0.400"), 23.49 mm long. 0.65 mm pin pitch
NOTE: These parts have essentially the same pin rotation as the parts defined in Par. 3.10.3.1 with the

exception of the addition of NC pins in the middle.

PIN ASSIGNMENTS—FIG. 3.10.3-2

3.10.3.3 - 256K BY 16 SGRAM IN TSOP--2

CAPACITY—256K WORDS OF 16 BITS
LOGIC FEATURES—Multiplexed Address
—A single data port with Graphics otiented features.
- —Synchronous address & control interface.
PACKAGE-—50 PIN TSOP-2, 10.16 mm wide (0.400%, 0.8 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3-3 _
NOTE: This part has the same pinout as the SDRAM part shown in Fig. 3.11.4-1 with the exception of J
the DSF function on P 33. :

3.10.3.4 - 256K BY 32 SGRAM IN QFP or TQFP

CAPACITY—256K WORDS OF 32 BITS
LOGIC FEATURES—Multiplexed Address
—A single data port with Graphics oriented features,
—S8ynchronous address & control interface.
PACKAGE—100 PIN QFP or TQFP, 20 mm X 14 mm, 0.65 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3-4 _
NOTE: This part has the same pinout as the SDRAM part shown in Fig. 3.11.4-4 with the exception of
the DSF function on P 33. '

3.10.3.5 - 256K BY 32 SGRAM IN TSOP2

CAPACITY—256K WORDS OF 32 BITS
LOGIC FEATURES—Multiplexed Address
—A single data port with Graphics oriented features.
—Synchronous address & control interface.
PACKAGE—80 PIN TSOP2, 10.16 mm wide (0.400"), 0.65 mm PP
PIN ASSIGNMENTS—FIG. 3.10.3-5
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3.10.3.6 ~ 256K BY 32 SYNCHRONOUS MPDAM IN TSOP2

CAPACITY—256K WORDS OF 32 BITS
LOGIC FEATURES-——Multiplexed Address
—A multiple data port with Graphics oriented features,
—S8ynchronous address & conirol interface.
PACKAGE—120 PIN QFP or TQFP, 20 mm X 14 mm, 0.5 mm PP
PIN ASSIGNMENTS—FIG, 3.10.3-5

3.10.3.7 ~ 256K BY 32 SYNCHRONOUS MPDAM IN TSOP2

CAPACITY—256K WORDS OF 32 BITS
LOGIC FEATURES—NMultiplexed Address -
—A multiple data port with Graphics oriented features.
—S8ynchronous address & control interface.
PACKAGE—100 PIN QFP or TQFP, 20 mm X 14 mm, 0.65 mm PP
PIN ASSIGNMENTS~~FIG. 3.10.3-6

g
%
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256K X 16 SGRAM
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FIGURE 3.10.3-3

256K BY 16 SGRAM IN TSOP2
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This pinout is the same as the
one for the 256K X 16 SDRAM
shown in Fig. 3.11.4~1 except
for the DSF function on pin 33.

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

* NOTE—AN VDDQ and VSS5Q
pins may be VDD and VS8 at the
option of the supplier.

ADDRESS STRUCTURE

RA AD => A8
CA AD = A7
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* In Release 6, Pin 30 had an optional VEEF, This was deleted by action of the Committee In Release 7.

FIGURE 3.10.3-4
256K BY 32 SGRAM IN QFP
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Configuration
DRAM = 256K X 32
SAM=512X 16
ROW ADDRESS AD=>AB
COLUMN ADDRESS AQ=>AB
FIGURE 3.10.3-7
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3.10.4.1 - 256K X 4 MPDRAM MINIMUM FEATURE SET TRUTH TABLE
The 256K X 4 MPORAM described in this Standard must contain, as a minimum, the feature set
described in Table 3.10.4-1, 256K X 4 MPDRAM FEATURE SET TRUTH TABLE.

3.10.4.2 - 266K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE
The 256K X 4 MPDRAM describedin this Standard, in addition to the minimum feature set defined
in Table 3.10.4-1, may contain any of the features described in the Table, 256K X 4 MPDRAM

FEATURE SET TRUTH TABLE, and still meet the Standard. These logic features must operate
exactly as defined in the table fo conform to the Standard.

3.10.4.3 - MPDRAM BIT WRITE OPTICNAL FEATURE
This feature allows individual data bits of a memory array with a multi bit data interface {o be selec-
tively modified during a write cycle while other bits remain unchanged. The timing sequence used
to control the feature is shown in figure 3.10.4-1 and operates as follows:
1-1F W\ is low at the time that RE\ goes low, the state of the individual DQ pins determines if that
data bit is to be written.
2-1f DQis HIGH write is ENABLED for that bit and the data present on DQ at the time that CE\
goes low is written.
3-1fDQis LOW, write is DISABLED for that bit and no subsequent writing can occur during that
RE\ cycle.
4-If W\ is high at the time that RE\, goes low but goes low later in the cycle anormal write cycle
will be performed and all data bits will be written.
3.10.4.4 - 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE

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

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

The 128K X 8 MPDRAM described in this Standard may, in addition to the mini-
mum feature set defined, contain any of the other features described in Table
3.10.4-2, 128K X 8 MPDRAM FEATURE SET TRUTH TABLE, and still mest the
Standard. These logic features must operate exactly as defined in the table {o
conform to the Standard.
i 3.10.4.6 - 128K X 16, 256K X 8, & 256K X 16 MPDRAM MINIMUM FEATURE SET TRUTH TABLE
The 2Mb & 4Mb density MPDRAMSs described in this Standard mustcontain, asa
minimum, the feature set described in Table 3.10.4-3, 2Mb & 4Mb MPDRAM
. FEATURE SET TRUTHTABLE. Note: Release 5contains anew TRUTH TABLE.
[l 3.10.4.7 - 128K X 16, 256K X B, & 256K X 16 MPDRAM EXTENDED FEATURE SET TRUTH TABLE
' INCLUDING REQUIRED MINIMUM OPTIONAL FEATURE SET
The 2Mb & 4Mb density MPDRAMSs described in this Standard must, in addition
to the minimum basic feature set defined in Par. 3.10.4.6, contain all of the mini-
mum defined set of optional features if any of them are included. |n addition, any
ofthe other features described may be included. The basic and optional features
are shown in Table 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH
TABLE. These logic features must operate exactly as defined in the tabie to con-
form to the Standard. Note: Release 5 contains a new TRUTH TABLE.
3.10.4.8 - SPLIT REGISTER WITH PROGRAMMABLE STOPS FOR MPDRAM
This standard describes an option internal architectural feature which is applica-

ble to the SERIAL PORT in MPSRAMs. The details are shown in Figure
3.10.4-2.
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3.10.4.8 — SPLIT REGISTER WITH PROGRAMMABLE STOPS FOR MPDRAM s,

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

3.10.4.9 — PIPELINED FAST PAGE MODE FOR MPDRAM

This standard describes the operational characteristics of an optional serial ac-
cess data mode for the RAM PORT of MPDRAMs. The details and timing dia-
grams are given in Figures 3.10.4-3A and 3.10.4-3B.

3.10.4.10 - EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM

The EXTENDED DATA QUT FAST PAGE MODE defined in Sec. 3.9.5, DRAM
OPTIONAL Features, on Page 3.9.5-11, Par. 1.4 is also applicable to MPDRAM
as is needed. The mode is further defined with timing diagrams in Fig. 3.10.4-4.

3.10.4.11 — SAM OPTIONS FOR 4Mb MPDRAM

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

3.10.4.12 - Synchronous GRAM Special Mode Set Procedure

This standard defines a procedure for setting SPECIAL OPERATIONAL MODES
into a Synchronous Graphics DRAM. A timing diagram and logic truth table are
given in Fig. 3.10.4-6 on Page 3.10.4-15.

3.10.4.13 - Synchronous MPDRAM Special Mode Set Procedure T

This standard defines a procedure for setting SPECIAL OPERATIONAL MODES
into a Synchronous Multiport DRAM. A timing diagram and logic truth table are
given in Fig. 3.10.4-7 on Page 3.10.4—16. '

3.10.4.14 — Synchronous GRAM OPERATIONAL FUNCTION TABLES

This standard gives a set of functional truth tables for Synchronous Graphics
DRAM. Three truth tables are given that define all standard operational func-
tions. They are given in Tables 3.10.4—4A=>C on Pages 3.10.4-17=>19.

3.10.4.15 — 8Mb MPDRAM FEATURE SET FUNCTION TABLE
The 8Mb MPDRAM described in this Standard must contain, as a minimum, the feature set de-

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

3.10.4.16 — Extended Functions for SGRAM and MPDRAM.

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

Write—Per-Bit

Block Write
These logic features must operate exactly as defined in the table to conform to

the Standard. Details of the standards are given on Page 3.10.4-6.
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SGRAM FUNCTION TABLE

CURRENT |3 TR |DSFIRE |CE |W An ACTION
STATE
tDLE H X X X X X X NOP
L X X H H H X NOP
L X X H H L X ILLEGAL?
L H X H L X BA, CA ILLEGAL?
L L X H L H CA Latch Tap Address’
L H L L H H BA, RA Row {&Bank) active; Latch Row Address; No Mask
L H H L H H BA, RA Row {&Bank) active; Latch Row Address; Use Mask
L L L L H H BA, BA Read Transfer; Latch Row Address = Precharge
L L H L H H BA, RA Split Read Transfer; Latch Row Address = Precharge
L H L L H L BA, AP NOP4
L H H L H L X LLEGAL
L L X L H L X ILLEGAL
L H IL L L H {X Auto-Refresh®
L. H H L L H X ILLEGAL
L i X L L H X LLEGAL
L H |L L L L Op-code Mode Register Access®
L H {H L L L |Op-code Special Register Access®
L L X L L L X ILLEGAL
ROW H X X X X X X NOP
ACTIVE L X X H H M X NOP
L X X H H L X ILLEGALZ
L H L H L H IBA, CA, AP |Begin Read; Latch CA; Determine AP
L H H H L M X ILLEGAL
L L X H L H CA ILLEGALZ?
L H L H l. L BA, CA, AP | Begin Write; Latch CA; Determine AP
L H H H L L BA, CA, AP | Block Write; Latch CA; Determine AP
L L X H L L X ILLEGAL
L X X i H H BA, RA ILLEGAL?
L H L L H L BA, AP Precharge
i H H L H L X iLLEGAL
L L X L H L X ILLEGAL
L X X L L H X ILLEGAL
L H L L L. L Op-code ILLEGAL
L H H L L L Op—code Special Register Access®
L. L X L i L X ILLEGAL
TABLE 3.10.4-4 A
SGRAM FUNCTION TABLE
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SGRAM FUNCTION TABLE (continued)

CURRENT |5 TR |DSF{RE [CE W |[An ACTION
STATE
READ NOP (Continue Burst to End;=Row Active)

NOP{Continus Burst to End;=>Row Active)
RESERVED (Term. Burst);=>Row Active
ILLEGAL

LLEGAL

Term Burst, New Read, Determine AP3
ILLEGAL

iLLEGAL?

Term Burst, Start Write, Determine AP3
Term Burst, Start Write, Determine AP3
ILLEGAL

ILLEGALZ

i

H X X X X X
L X X H H H
L H L H H k.
L H H H H L
L L X H H L
L H L H L H
L. H H H L H
L L. X H L H
L H L H L. L
L H H H L .
L L X H L L
L X X L H H
L H L L H L. BA, AP Term Burst, Precharge Timing for Reads
L H H L H L X ILLEGAL
L L X L H L X ILLEGAL
b X X L L X X ILLEGAL
WRITE H X X X X X X NOP{Continue Burst to End;=-Row Active)
L X X H H H X NOP{Continue Burst to End;=-Row Active)
k. H L H H L X RESERVED (Term Burst);=-Row Active
L H H H H L X ILLEGAL
L L X H H L X ILLEGAL
L H L H L H BA, CA, AP | Term Burst, Start Read, Determine AP3
a H H H L H X ILLEGAL
L L. X M L H CA ILLEGALZ
L H i H L. L BA, CA, AP | Term Burst, New Write, Determine AP3
L H H H L. L BA, CA, AP | Term Burst, Block Write, Determine AP3
L L X H L L X iLLEGAL
L X X i H H BA, RA ILLEGALZ
L H L L H L BA, AP Term Burst, Precharged
L X X L L X X LLEGAL
READ H X X X X X X NOP {Continue Burst to End;=+Precharge)
with L X X H H H X NOP (Continue Burst to End;=-Precharge)
AUTO |3 X X H H L X ILLEGAL?
Precharge |L X X H L H BA,CA AP ILLEGAL?
L X X H L. L X ILLEGAL
L X X L H X BA, RA, AP [ILLEGALZ
L X X L L X X ILLEGAL
WRITE H X X X X X X NOP (Continue Burst to End;=-Precharge)
with L X X H H H X NOP (Continue Burst to End;=Precharge)
AUTO L X X H H L X LLEGALZ
Precharge | L X X H L H BA, CA, AP |ILLEGAL?
L X X H L L X HLEGAL
L X X L H X BA, RA, AP [ILLEGALZ
L X X L L X X ILLEGAL

TABLE 3.10.4-4 B

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

CURRENT

STATE = TR |DSF|RE |{CE (W [An ACTION
Precharging | H X X X X X X NOP=-idle after tRP
L X X H H H X NOP=-idle after tRP
L X X H H L X ILLEGALZ
L H X H L X BA, CA, AP |ILLEGAL?
L L X H L H CA Latch Tap Address’
L X X L H H BA, RA ILLEGALZ
L X X L H L BA, AP NOP4
L X X L L X X ILLEGAL
ROW H X X X X X X NOP=-Row Active after tRCD
Activating L X X H H H X NOP=-Row Active after {RCD
L X X H H H X ILLEGAL2
L X X H L X BA, CA, AP | ILLEGAL?
L X X L H H BA, RA ILLEGALZ
L X X L H |t |BAAP ILLEGALZ
L X X L L X X ILLEGAL
WRITE H X X X X X X NOP
Recovering |L X X H H H X NOP
L X X H H L X ILLEGALZ
L X X H L X BA, CA, AP [ILLEGALZ
L X X L H |H [BARA ILLEGALZ
L X X L H i BA, AP ILLEGAL?
L. X X L L X X ILLEGAL
Refreshing | H X X X X X X NOP=sidle after tRP
L X X H H X X NOP==idle after {RP
L X X H L X X ILLEGAL
L X X L H X X ILLEGAL
L X X L L X X ILLEGAL
Mode H X X X X X X NOP
Register L X X H H H X NOP
Accessing L X X H H L X ILLEGAL
L X X H L X X ILLEGAL
L X X L X X X ILLEGAL
ABBREVIATIONS

RA = Row Address

CA = Column Address

NOTES:

' BA = Bank Address
AP = Auto Precharge

Term = Terminate
NOP = No Operation

1. All entries assume that CKE was active {HIGH) during the preceeding clock cycle and the current clock cycle.
2. lWlegal to bank in specified state; function may be legal in the bank indicated by BA, depending on the state

of that bank.

3. Must satisfy the "2n-rule”, bus contention, bus turn around, and/or write recovery requirements.
4. NOP to bank precharging or in idle state. May precharge bank(s) indicated by BA (and AP).

5. Legal only if all banks are in idle or row active state.

8. llegal if any bank is not idle.

7. Hlegal if any bank is not idle or precharging.

ILLEGAL = Device operation and/or data—integrity are not guaranteed
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Extended Functions for SGRAM and SVRAM

WRITE-PER-BIT WPB, for Synchronous Video RAMs (SVRAM), and Synchronous Graphics RAMs
{SGRAM) is a function that selectively masks bits of data being written to the devices. The mask is stored inan
internal register and applied to each bit of data written when enabled.

1) A Bank Active Command with DSF = 1 (high) enables Write—per-bit for the associated bank. A bank active
command with DSF = O (low} disables Write—Per--Blt for the associated bank.

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

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

4} DOM masking is the same for WPB and non—-WPB writes.

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

1) A Write Command with DSF = 1 (high) enables Block Write for the associated bank. A Write Command with
DSF = O (low) disables Block Write for the associated hank.

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

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

4) Column data masking is provided on an individual column basis for each byte of data. The column mask is
driven on the DQ pins during a biock write command. The DQ column mask function is segmented on d per
byte basis (i.e. DQ[0:7] provides the column mask for data byte [0,7], DQ[8.15] provides the column mask for
data byte [8:15] and so on}. A DQ column mask of 1 (high) enables the particular column to be written while a
value of O (low) disables writing of the data. The relationship between DQ bits and column within the block is
logically equivalent within each byte {i.e. DQ[0] masks column [0] for data bits {0:7} DQ[B] masks column [0]
for data bits [8:15], DQ[1] masks column [1] for data bits ]0:7], DQ[9] masks column [1] for data bits 18:15],
etc.). :

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

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

7) DQM masking provides independent data byte masking during block write exactly the same as It does dur-
ing normal write operations, except that the control is extended to the 8 consecutive columns of the block
write.
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Page 3.11.2—1
3.11.2 NIBBLE WIDE SDRAM

3.11.2.1 -4M BY 4 SDRAM IN TSOP2

CAPACITY—4M WORDS OF 4 BITS
LOGIC FEATURES—This device will contain ali of the logic features described in Sec. 3.11.5
PACKAGE—44 Pin TSOP2, 7.62 mmor 10.16 mm WIDE, 0.8mm PIN PITCH

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

3.11.2.2 - 16M BY 4 SDRAM IN TSOP2

CAFACITY—16M WORDS OF 4 BITS

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

FIN ASSIGNMENT-—Fig. 3.11.2-1

3.11.2.3 - 64M BY 4 SDRAM PIN ROTATION

CAPACITY—64M WORDS OF 4 BITS
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5

FACKAGE—TSOPZ, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT-—Fig. 3.11.2-5

NOTE: This standard defines a pinrotation only. The package details, dimension and
pin count, are not defined at this time.
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2M X 9 SDRAM
2M X B SDRAM
4M X 4 SDRAM
11 441 | vss |
[Tz 44 Pin 433 NC | DO7 | —p
at—{—|vssa| 3 SOJ 4 1 VSO e
Lf—{ DQ1 | D0 | 4 10.16mm41 1 | ba3 | Das | —3p
SENFN SNUQIOt SHUNPEE SSpU— or NN 'RV SIPU SSop——
————— |VDDQ . VDDQ} w0
TP g pin O T
et DO2 | NC [ ™15 TSOP? aai 1] NC | DQ5 | i
o ———VSSQ | 17 10.16 mmas ] |VSSQ| ——d—3m
ag— Da3 |Dat | g or o9 | po2| b4 | g
RS PN - E— 7.62 mm s Lo ! I Sy
e (VODQ | ] g 36 1 | VDODQ| ————iioe
[ {oas | NG [ NG | e PINPITCH oo |~ I'ne [T 701
] PP=0.8 mm’ veeel __ 1
e VSSQ| [T 41 23| NG |3
- ——t —— NG See note SO Stk b sty
E—— | W T2 on 32| DOM}— -
B D T Package T T T
—1—| OF {1 1 widtlg s2f 0 €K L
ff————| RE | [T114 31 {23 | CKE [t
etf—t——1 S | 15 303 ] NC |———m=
fgf——1—— [BAAT| 16 zaf 1§ A8 |-t
g | A10 | Y47 28 11 AR |——doco i
f——r——| A0 | [ 118 2] AT |——
e | AT | 110 B[] A8 |——
etfft-——1| AZ | [TH20 2511 A |—F—

g ———| A3 N S D
e I D B TOPVIEW 27 — T T e
1 | VDD | 422 23 1| V8S |——1—p=

CONFIGURATION AMX 4 2M X 8/9

ROW ADDRESS A0 TO A1 AD TO AT

COLUMN ADDRESS ADTOA9 &A1 ADTO AB & At
FIGURE 3.11.2-1

Release 617

4M X 4 SDRAM IN TSOP2

Page 3.11.2-3

Notes:

[ 1) The VREF option on P35

was added when the 0.3"

F package was approved.

2) The JEDEC Std. No 30
designator for the TSOP2
package is PDSO-G
The M X 4and 2M X 8
parts are also approved for
delivery in a 7.62 mm pack-
age.
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4M X 16 SDRAM
8m X 8 SDRAM
16M X 4 SDRAM

J

(-
< pqo | N |
<t |ippa| ]
oot | Ne | ne |
paz |pat |pao |
«——Vssa|
=
bas |oaz | ne |
«——{ppo|
bas | Ne | ne |dio 2PN [ we | ne lpata
Dpuigl Il Bl TSOP2 B Bl
06 [DQ3 |DG1 | T 11 44 16y 44— | DG2| DQ4 DAY
& Vsse) T 12pyy piren 4 VODG 1B
pa7 | Nc |Ne |13 ggmm 44| Nc | ne |pos
| |vop | 14 P o Y I
;QE[*,GE"'KC_ 315 Ty J}'FE-F::;
<« —| W [ 29~ | bam| pam|oamd
[ | ] a1 | oK |3
D — - PP 3 | cke)— 3o
5 | 1o 334 | ne 1!
(A1 | 50 34 | At |—
S BREES
|| q | a8 |t
et AD | L] 23 3| A7 [———m
e —| A1 | s a3 | a6 |—1—
:::::"A_Z— M2s a3 _A—S- :L;
EEE{ E328 ropview 2 iA}: __TE";‘:';_'
t—|—|vop | 27 267 | V88 | g
FIGURE 3.11.2-2

16M BY 4 SDRAM IN TSOP2

ROW ADDR.] COL ADDR
X4 AO=>A13 AD=>AY £
X8 AD=>A13 AD=5AB
X16 AD==AT3 AD=A7
A10 AUTO PRECHARGE

BANKS! BANK SELECT ADDRESS
4 Atl3/at2
2 Al3

* PACKAGE NOTES:

The JEDEC Std. 30 term for
the TSOP--2 package is PDSO-G.
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Page 3.11.2-5

32M X 8 SDRAM

ves | ——a] NOTES
------------ 1. Pin numbers and pin count are for ref-

t 62

z ol Sl N S " erence only. This is a pin rotation only.

3 60 vssa | —=| Package dimensions are not specified at
""""""""" this stage.

¢ R ] S ML 2. CBR refresh is the only standardized

5 S8pF NG g Doz | method of refreshing non—synchronous

8 57 vopg | ~—=| DRAMs with densities of 256Mb and higher.

! S | N | T "1 3. The standard refresh interval ({REF) for

8 55 NG | ——u| 256Mb DRAMS is 64ms. (7.8 us per row

9 salg [vas | ——s With 8K rows, 3.9 ps with 16K rows.
———————————— 4. (NC, VREF) is VREF on davices that

10 splyne |02 ™ require an external voltage reference.

11 52 nc, vred ——a4 5. The VDDQ designator is used when the
A power supply pins for the DQ VO drivers

2 géggg ST | NE, CK| T are internally dc isolated from the other

13 50 ck | —= VDD power supply pins.

ckE | —-—n| 8. The V8SQ designator is used when the

14 49
Package o1 1 ZXE 17T ground reference pins for the DQ /O

45 Dimensions ,

undefined I~ bom cocdame aad drivers are internally isolated from the
16 See note. 47 primary ground references (VS8).
"""""" 7. BAQ is the Least Significant Bank Addr.
17 46 At —] . L.
RGN 8. BA1 is the Most Significant Bank Addr.
18 4] § A1 -l g A{0/AP is row addr. A10, autoprecharge
19 44 A9 — & and precharge all banks input.
20 a3l [ a8 | ——s]  *NOTE: The JEDEG Std, 0
'''''''''''' term for the TSOP-2 pack-
21 i BRI ~——#  agels PDSO-G.
22 41 A6 ——
23 40 V58S — g
24 39 NG |
25 38 NG B
26 37 VDDQ | et
@ i ol SA nar_
28 il foes_ | oas |
29 34 VESQ | ———b
30 33 NC B

noonoooooonoopaonooononoonononnno
LJLJLJL!LJL.[ULJULJL.!L_ELEULIUEIL.ELILEL!ULJLJLJLJLJLJLJLJLJ
-
w

31 top viEw 32

Configuration 64M X4 32M X8
ROW ADDRESS AQ=>A12 Al=A12
COLUMI| ADDRESS AQ=2A9 AN AD=>AQ

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

FIGURE 3.11.2-3
64M BY 4 SDRAM PIN ROTATION IN TSOP2
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Page 3.11.3~1
3.11.3 BYTE WIDE SDRAM

3.11.3.1 - 2M BY 8 or 9 SDRAM IN TSOP2

CAPACITY—2M WORDS OF 8 or 9 BITS

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

PACKAGE—44 Pin TSOP2, 7.62 mm WIDE, 0.8mm PIN PITCH (2M X 8 part only)
PACKAGE—4 Pin TSOP2, 10.16 WIDE, 0.8mm PIN PITCH

PACKAGE—44 Pin S0J, 10.16 WIDE, 0.8mm PIN PITCH |
PIN ASSIGNMENT—Fig. 3.11.3-1

3.11.3.2 - 8M BY 8 SDRAM IN TSOP2

CAPACITY—8M WORDS OF 8 BITS

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

PIN ASSIGNMENT—Fig. 3.11.3-2

3.11.3.3 ~ 32M BY B SDRAM PIN ROTATION

CAPACITY—32M WORDS OF 8 BITS
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5

PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT--Fig. 3.11.3-5

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.
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Page 3.11.3-3
2M X 9 SDRAM
20 X 8 SDRAM
AM X 4 SDRAM
redff VoD | £ %1 4413 VSS |~
gf— DQ0 } NC | T2 4301} NC | DG7 |3
e — = 44 Pin e e
i —t—— VS8Q | [T E3 42 1 | VS5Q] i
SRS URDVNPYL SO SR SOJ e
—— DQ1 | DQ0 | 14 40,46 mm?! 2 | P3| DOs | —3=
affmt—— VDDQ | 15 or ao ] [VDDQ oot i
et DQ2 | NC | X6 ssb1 | nNe | DOS |~
g———|vssa | =37 44 Pin 38 1 {vssa] ——3]
1 TSOP2 ARV WP it S
c—] 003 | 001 | T8 40 16 mm?’ —3 | bO2 | DQ4 | 3
agf—-1——[VODQ | (9 or 36 {1 | VDDQ| e
pas | NC | NG | 1o 7-62 MM 45—y e |
g —1-——VSSQ.| L7 11 PIN PITCH 340 | NC |—— T Notes:
R I N (0, T~ ""T "1 1 1) The VREF optionon P35
| W | [TR42 PP=0.8 mm 33 [ | DOM |y was added when the 0.3"
s o e o e L s e e ™ s t Subianhe it Aantny ke package was approved.
L —| CE | |13 €8 NOI® 51| CK 3
A ST S S on e e e ] 2} The JEDEC Std. No 30
ealf—orf—— | RE CKE | e — 0] designator for the TSOP2
I e I T e Pf:f;ztage i b _l puegsisPDSOG
o - The4M X4 and2M X 8B
& s g1 sof 3| NC 3 parts are also approved for
iniates fasnhuty Shn S T T T T delivery in & 7,62 mm pack-
effenerer——e [BAATY [h46 gl A9 |—p—30m age.
af—t——{ A0 | 317 28 1| A8 {——f—B
af———| A0 | [ 148 a3 A7
afe—p—| AT | [T]19 61| A6 |——rt—Bm
agf———o1 A2 | []20 251} AS |———tDBn
e ....AG_ ....A.;__ s e e s e —
_________ I - TOP VIEW 2441 TRV WU SR DG
el ———— VDD | [} 22 23] | V88 |1
CONFIGURATION 4MX 4 2M X 8/9
ROW ADDRESS AQTO AT ADTO A1

COLUMN ADDRESS ADTO A9 &ATT  ADTOAB & AT

FIGURE 3.11.3-1

2M BY 8 OR 9 SDRAM IN TSOP2
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4M X 16 SDRAM

8M X 8 SDRAM

16M X 4 SDRAM
e ——VOD | [ 54
-€—pao i NC | T2 53
e DD T 3 52 ] ssg—f—
DAl | NG | NC |34 51520 1 Ne | NC (D4
DQ2 1bQt {pae | 5 50 | pa3} pasinQ13
gt i SSQ ] 6 483 NODQ i
D3| NC i NG 37 48771 Ne | NC DQ12
DQ4 [DQ2 | NC [CT§8 4711 { Nc | DQs [batt
gt ypa| 39 46121 V55—t
T S 54 PIN i I
DQs | NC | NG | T30 4510 1 ne | NC iDat0
- —t——t—— TSOP2 e e
DS |DA3 |DA1 | 11 45 16 mm 44f— [PQ2] DG4 DAY
T ssQl T 12p1y prren 43— VDDG 3
paz | Ne | Ne |I13 ggmm 42| ne | Ne |Dos ROW ADDR.] coL ADDR |
—------~--\-{~56- s : b subad el SEE X4 AO=>A13 AQ=>AD z
...i B PRI Riaru sete l’&? A o X8 AD==A13 AD=-AB
DGMU NC | NC |45 "0F 400 lypgd——m K76 AO=AI3 | AG=AT
| W |F1e MM 39k paml nam|oamy] - -
—— e oo Jom s oo o] AT0 AUTO PRECHARGE
-<——— CE | {17 38 CK |——
---~-——--~EE- s a — — [~ — 1~ — ] BANKS| BANK SELECT ADDRESS
___E B I N  OKE [ 13 4 A13/A12
i -0 = B 35T | Att |—1—p
e | A12/
___________B_§1 : 21 34 _Ai _,___,,_,m‘bm_,
——*"*—'igi = » Mo R o o * PACKAGE NOTES:
-———1 a0 |23 32| A7 [ '
P R U L The JEDEC Std. 30 term for
_‘_______“f_‘__ 24 3 | A8 |———D the TSOP-2 package is PDSO-G.
[ ff——| A2 {[]25 30f753 | A5 ememeed—Jpu
T A3 | T8 ropyiew 2 [ A4 |—1B
L vDD | £ 27 28177 | VSS | i

FIGURE 3.11.3-2

8M BY 8 SDRAM IN TSOP2
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Page 3.11.3-5

32M X 8 SDRAM
64M X 4 SDRAM

vgs || NOTES
---------- 1. Pin numbers and pin count are for ref-
............ erence only. This is a pin rotation only.
vssa |— Package dimensions are not specified at
this stage.
------------ 2. CBR refresh is the only standardized
NC be2 | mathod of refreshing non-synchronous

vopa |~ DFRAMs with densities of 256Mb and higher.

—

62
61
60

59
58
57

............ 3. The standard refresh interval ({REF) for
| NG | =1 256Mb DRAMs is 64ms. (7.8 ps per row

ves | ——mi With 8K rows, 3.9 ps with 16K rows.
------------ 4, {NC, VREF) is VBEF on devices that

56
55

WM N e s~ N

54

[
i~

33

] ]

0 ]

O ]

O 7

O |

O ]

C |

] ]

] N

O s3ld | NC__ | =™ require an external voltage reference.

' R 52177 | no,vrer ——= 5. The VDDQ designator is used when the
“““““““““““ power supply pins for the DQ I/O drivers

= %égng ST L NG EK = are internally de isolated from the other

8 R 5oL | ck__ | —=1 VDD power supply pins.

Cl14 package 49f1 | ckE | ——= 6. The V85Q designator is used when the

Dimensions . b= [ ="~ "] ground reference pins for the DQ 11O

L5 netined 2 L2407 ™ drivers are internally isolated from the

116 Seenote. 470 | vss |——= primary ground references (VSS).
""""""" 7. BAQ is the Least Significant Bank Addr.

. i o | a2 | 8. BAT is the Most Significant Bank Addr.

(W L 4517 At | ——= 9 A{0/AP is row addr. A10, autoprecharge

[ BE alllae |-~ andprecharge all banks input.

20 b3 a8 |——=|  *NOTE: The JEDEC Std. 0
------------ term for the TSOP-2 pack-

= 4201 a7 |=——®1  agois PDSO-G.

2 411711 a6 e

MYes 41| vss |——

i wline |

4 wpliNe LT

. s7fd | vooa | T

i wH [No__ a7

= 8H | pos_ i pas |

1zs 341 | vssq | —

] u

" ]

AN ropview 32

Configuration 6AM X 4 32M X8
ROW ADDRESS AQ=A12 AQ=-A12
COLUMN ADDRESS AD-=AZ AT AD=-A9

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

FIGURE 3.11.3-3
32M BY 8 SDRAM PIN ROTATION IN TSOP2
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JEDEC Standard No. 21-C
Page 3.11.4-1
3.11.4 WORD WIDE SDRAM

3.11.4.1 — 256K BY 16 AND 1M BY 16 & 18 SDRAM IN TSOP2

CAPACITY—256K WORDS OF 16 BITS AND 1M WORDS OF 16 OR 18
LOGIC FEATURES—This device will contain alf of the logic features described in Sec. 3.11.5
ELECTRICAL INTERFACE—TTL or LOWER LEVEL INTERFACE CONSISTENT WITH THE
VALUE OF VDD CHOSEN.

PACKAGE—50 Pin SOJ, 10.16 mm WIDE, 0.8mm PIN PITCH |
PACKAGE—S50 Pin TSOP2, 0.400" WIDE (10.16 mm), 0.8mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.11.4-1

NOTE: The 256K part has the same pinout as the SGRAM part shown in Fig. 3.10.3-3 with the excep-
tion of the DSF function on P 33,

3.11.4.2 ~ 2M & 4M BY 16 SDRAM IN TSOP2

CAPACITY—2M or 4M WORDS OF 18 BITS i
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5
PACKAGE—S54 Pin TSOP2, 10.18 mm WIDE, 0.8mm PIN PITCH

PIN ASSIGNMENT—Fig. 3.11.4-2

3.11.4.3 — 16M BY 16 SDRAM IN TSOP2 PIN ROTATION

CAPACITY—16M WORDS OF 16 BITS
LOGIC FEATURES--This device will contain all of the logic features described in Sec. 3.11.5

—This standard is for a 4 Bank version only.
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.11.4-3

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.

3.11.4.4 - 256K BY 32 SDRAM IN QFP or TQFP

CAPACITY—256K WORDS OF 32 BITS
LOGIC FEATURES—Multiplexed Address
-—Synchronous address & control interface.
PACKAGE—100 PIN QFP or TQFP, 20 mm X 14 mm, 0.65 mm PP
PIN ASSIGNMENTS—FIG. 3.11.4-4
NOTE: This part has the same pinout as the SDRAM part shown in Fig. 3.10.3-4 with the exception of
the DSF function on P 33.

3.11.4.5 - 2M BY 32 SDRAM IN TSOP2
CAUTION: See note in Fig. 3.11.4-5 regarding the use of this device.
CAPACITY~—2M WORDS OF 32 BITS
LOGIC FEATURES-—Multiplexed Address
—Synchronous address & control interface.
PACKAGE—84 PIN TSOP2, 10.16 mm WIDE, 0.5 mm PP
PIN ASSIGNMENTS—FIG. 3.11.4-5

3.11.4.6 - 8M BY 32 SDRAM IN TSOP2 PIN ROTATION

CAPACITY—8M WORDS OF 32 BITS
LOGIC FEATURES—This device will contain all of the logic features described in Sec. 3.11.5

~—This standard is for a 4 Bank version only.
PACKAGE—TSOP2, PIN COUNT AND DIMENSIONS NOT DEFINED
PIN ASSIGNMENT—Fig. 3.11.4-6

NOTE: This standard defines a pin rotation only. The package details, dimension and
pin count, are not defined at this time.
Release 7
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Page 3.11.4-2

3.11.4.7 - 2M BY 32 & 36 SDRAM IN TSOP2

CAPACITY—8M WORDS OF 32 BITS
LOGIC FEATURES—This device will contain all of the iogic features described in Sec. 3.11.5

—This standard is for a 4 Bank version only.
PACKAGE—86 PIN TSOP2, 10.16 mm Wide, 0.5 mm PP
PIN ASSIGNMENT—Fig. 3.11.4-7

e
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256K X 16 SDRAM

# 1M X 18 SDRAM

1M X 16 SDRAM

/

et | VOD | (] 1 507 | VSS | et
z:-_ﬁgﬁ— iz 4911 -55;5““0—(;‘;; -53_1.5-
@ [pat s SOPIN 451 [paa]pats|oats
—— vssa| {4 SO 47} [veso——psl
@ |Dpaz | s 10'1§r"’m 46} [pas| pats| pars|
=l o S
=TI 7 sope #F YPNYTTTT
1P |58 10.16 mm 43 [DO11] DO13| DOt
t:t._ngi =N PP=0.8 mm42 = E?:?..nfii 39_1_0
eg———[vssa | —]10 411 Ivssa o
t—|—| 006 | 11 a0} { pas | par] pae
a——|Da7 |12 a9} | pas | pato| pas|
\-IB—E)Q DC}; 3653 113 3813 ;DE(;“I;E; V_D-I;Q
——— Loam| 14 a7 [ —
| ¥ | s 36} Juoan __._..__;
a——| 28 | i aska | ok |——w
a—|— | 7 | 47 sl | oke | — "l
t——| T |8 a3l | ne [— ]
 bs fat—Attes| 19 a2f | A9 [—ae] nC |
A0iaP feg—| A10 | 20 st | as [—s] nc |
a—|—| a0 | 21 s | a7 [—
a—|—[ a1 | ]2 20f1 | A6 |—f—
| A2 | s 280 | a5 |—f—p]
%EEE:X_E: C124 10p view 27 :’E-::_:.EE'
}———- | VOD | F o5 26§71 | VSS {—7—»
. 256K M M

1K RFSH 4K RFSH

ROW/REFRESH ADDRESSES AQ = AB AD = A9 AD = A1l

COLUMN ADDRESSES AQ = AT Al = AG AD = A7

FIGURE 3.11.4-1

JEDEC Standard No. 21-C
Page 3.11.4-3

* Note: The JEDEC Standard 30 term

for the TSOP-2 package is
PDSO-G

1) Pin 20 (A10} id the auto—precharge

input during read and write com-
mands.

2) Pin 37 {NC, VREF) is VREF on de-

vices that need an external voltage
reference. On other devices, itis a
NC.

3) All VDDC and VSSQ pins may bs

VDD and VS5 at the option of the
supplier

4) BSis the Bank Select Address
5} The 256K device has the same pin-

outas the 256K X 16 SGRAM shown
in Fig 3.10.3-3 except for the lack of
a DSF function on pin 33,

The 1M X 18 device Is approved for
use in the TSOP2 package only.

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

2M X 16 SDRAM
4M X 16 SDRAM
8M X 8 SDRAM

16M X 4 SDRAM

et s 9

D Tl = NS i o o e

e — 1 {o0al s 52} st

Dot | ne | ne |4 5153 | we | ne [oaiq—m

< |DG2 D01 |Doo | s 5ol | pas| pas [patg—m

et | Vssal 16 4o} g3

Do | nc | ne |7 85 | ne | ne 1oaid—m

@ |pa4 ooz | ne | s s713 | ne | pas|pati|—m

t———Vopa| o 46} yssQ |

et fe (o 2 e e

D05 103 |DA1 | L1 49 16 mm ) | DG2) DQ4] DQ9|—3m

T lsse| T 2ppy piten B oG I

e [oar[ne [Ne |15 ggp 243 [ o | ne | pos|—swflevce | ROWADDR] cot aooR
o e o —— e L e Rt v AO=A13 | AO=AZ
VIR (1 e AT | VSS 1 AO—AI3 | AO—AB
<€—|L0OM| NC | NC | his 70 40 |yRt ol XT5 AN AOSATE | AOAT
= W {cd1e Wi a9l [pomi pam|upam|—smdl X16,2M}  Ao=At2 AQ=>AT
- ..,w-___-f:.f_ = B | K l—T—1® a0 AUTO PRECHARGE
il R e L 371 | OKE | ———t——1—®»I[\NKS |BANK SELEGT ADDRESS
ot € |rdw 3k | ne »| 4 A13/A12

I i e o = = P o e S Mz

Bal [ T oAt | 2! W3 | ho |l 7 o

) ‘f&?" 22 33| as -

| a0 | o3 sl | a7 |— FAMEe

NS AN N (Wi L P st s l— 1 1 o

e T | 4 | s =1 "'""""'""""; * PACKAGE NOTES:
% | 26 ropyiew 2[R | A0 |l IeEDEG S e e
et vDD | 27 281 | vss »-

FIGURE 3.11.4-2
2M & 4M BY 16 SDRAM IN TSOP2
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Page 3.11.4-5

16M X 16 SDRAM \

von| 1+ 62
" paol N g1
vbDO f: 3 80
pat] {714 59
paz| CIs 58
vssal [C}s 57
a3 17 58
MTI;BM Cis 55
" voD) e 54
W 310 53
2g] [ 52
RE| (112 62 PIN
-8 i BE TSOP25@
BAY L }14 package 49
A10/ap| [} 15 Dimensions,
undefined
VDD [318 See note, 47
A0l (17 46
At 18 45
A2l [TH1e 44
A3l [M20 43
a4 21 42
AS| [z 41
vDD| [M]23 40
NC| 124 39
pas! 125 a8
vssal [[]2s 37
0Qef o7 36
oa1e} [J2s 35
voona, [Cee 34
patif {30 33
voDI [131 Top view 32
Configuration
ROW ADDRESS
COLUMN ADDRESS

) [ vss NOTES
-1 (a7 | 1. Pin numbers and pin count are for
e ] reference only. This is a pin rotation
[] | vesa only. Package dimensions are not spe-
] [oos | cified at this stage.
it 2. The standard refresh interval (tREF) for
] | bas 256Mb SDRAMS is 64ms.
-1 | vooa 3. (NC, VREF) is VREF on devices that
-1 [oos require an external voliage reference.
4. BAQ is the least significant bank address
] | NC 5. BA1 is the most significant bank address
- | vss 6. A10/AP is row address A10,
T autoprecharge and precharge all banks.
] [Ne | 7. (NC, CK}) is NC for devices using a
[ § NC, VREA single ended clock. CK is used for devices
"No K| using a differential clock.
HNSCKE 8 (NC, VREF) is VREF on devices that
ek ] require an external voltage reference.
] | CKE 9. This standard is for a 4 Bank version
[0 only.
7 [vss |
N
] | AT
=1
a8 * NOTE: The JEDEC Std.
e 30 term for the TSOP-2
] _'ﬁ‘f__._ package is PDSO-G.
] | A6
- [vss |
-] [ ubam |
 [bats |
] | voDa
] | DO14
] | DDi3
] | vss@
o DOz
- [ Vss
1M X 16
AO-AT2
A0-A8

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

FIGURE 3.11.4-3
16M BY 16 SDRAM PIN ROTATION IN TSOP2
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Page 3.11.4-6

0i g =]
2 Bank soram|8 |81 3| 8| 5 2| 2l 3| 2| 2 2| 2| 2| | 2| 7] 8| B B B
1
ﬁooeagwgﬂg}gggggﬂggss 54‘;”;2”;1
pas) 1 se [ ] | pazs
vopa{ [ 2 78 [ 1} voDaQ
paai L3 72 [ { paer
pasi (14 7 [ | pa2s
vssaj (] 5 7 [ | vasa
pas | CT] & 75 [J | pazs
par | L} 7 1a [ | paza
vopa| [} & 73 [1§vDDQ
pats| 19 72 [ | paus
pair | ] 71 [ | paia
vasq| L]0 0 [ | vssQ
pais | [C]12 100 PIN 69 [ 3| pai3
pate | [T 18 88 [ | paz
vooa | T TQFP or QFP & [ [vooa
vop | [} 66 {1 | vss
vss | ] 18 20 mm X 14 mm ss [ [vop
poge | 317 84 [ 1 | bait
pogt | C 18 0.65 mm PP 61 [73 | pato
vssa | []1e ' 62 [ | vesQ
po2z | L] 20 81 [_] ] pas &
poes | ]2 g0 [] | Das £
vong | [ 22 se [0 | vooQ
pamo | L] 23 sa [=] | NC, VREF
pamz | [} 24 s7 [ | bams
w3 s ] | pamt
cas| Lo ss [1]¢CK
Ras| Cj= 84 {7 | CKE
sy O] 53 17 [ *moL
Ba| L1 TOP VIEW 52 [ [ NC
#NC, A | £]30 51 1777 | # ASIAP, AG/AP)
3t 22 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 850

IRIRERRRRRE

gubudubuouutud

# Note: This pinout is for both 128K and 256K

parts. The Pin assignmenis are as follows

Configuration P30
128K x 2 Bank NC
256K X 2 Bank A8

* Note: This part is a subset of the SGRAM

shown in Fig. 3.10.3—4. P53 is DSF for the
SGRAM version and MCL for the SDRAM.

MCL = Must Connect to Logic Low

gaagégonoooooooghmmﬂ
Configuration 128K X 2 256K X 2
ROW ADDRESS AD=>A8,BA AD==AD,BA
COLUMN ADDRESS AD=sAT AQ=AT7
P51 BANK SELECT A8
AB/AP; REFRESH PERIOD 16 ms 32ms
AQ/AP # ROWS REFRESH 1024 2048
FIGURE 3.11.4-4
128K & 256K BY 32, 2 BANK SDRAM IN QFP
Release 6r7
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Page 3.11.4-7

2M X 32 SDRAM

vop | 31 84§ |vss
pae | 32 8387} D3t
vooa| £ 82071 {vssq
_D_{;- g4 8117 |pQ3o
(baz | Y5 801 |pDaes
vsso 36 79071 DDG
pas | 7 78§73 Dozs)
bas | Cls 7711 {pQzv
{vopa| s 76[3 |vssal
[as | £10 75§21 |pazs
pos | 11 74f3 |pazs
vssa| )12 84 PIN 7301 voDay NOTE:
par | L313 7203 P92} 1 addition to this pinout for a 2M X 32 SDRAM,
nas | Cf1+ TSOP2 71[3 [pazs|  there is another one that has the DQ pins at the
vopa| J1510.16 mmrof3 jvssa|  outer ends of the package and the control pins
pas | 116 05 mm 69]3 |pae2 in the center and superceeds this one. The oth-
pato] C117 pinpiteh ssb ooz er device should be used for all new designs. It
vooal 146 Ms-024 73 [ooal S found in figure 3.11.4-7.
(ooi1| £1e esf1 |oazo
"\?BB" i Pl 65F.] | vss
.,;.é... et . 8] | N
nNe | D32z 633 _!T(;w
patz| CJ22 e2f3 |pas]
vbpo] [f24 611 lvssol
a1z} Cfes s0[1 |oaig
(bata] es 5903 |oair] |
vssaf (427 $8f3 |vooal  The JEDEC Std. No. 30
pats} (7§28 571 |pats| . designator for the TSOP2
pams] 320 . - s8] |Vher| package is PDSO-G
pamt} [Z330 ] i T
W | st 54171 |pamz
CE | g sSpd | ek ADDRESS ORGANIZATION
AE (e Xk 5207 | CKE| NUMBER BANKS 2 4A13
i R e I =k et
| A1a | 4% S0 | At | AUTO-PRECHARGE A10 Al0
e | Tes 497 | as | BANKADDRESS A3 A12,A13
At0 ] [T337 48171 _53__
A0 [ ]38 4700 1 A7 |
IERE= 48] | a6 |
Az 40 45870 | as
a3 | 4 M=REYE
'"GB'[;' am P7 TOP VIEW Py "'\"!'g's"’

FIGURE 3.11.4-5
2M BY 32 SDRAM IN TSOP2
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8M X 32 SDRAM \

VoD

oaM2

D@6

V85Q

Dai7

Daig

vDbaQ

pa1s

s s e e

DQ20

vasQ

na2t

DRz

vona

DQz3

vDD

naopoopnonn

noponononooooooonoooononoooonooanpnpn

W B o~ ML B W N -

Y
o

11

15

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Package

16 Dimensions
17 undefined
18 See note.

TOP VIEW

88
&
86
85
84
a3
a2
81
80
79
78

2 77
13 88 PIN
14 TS0P2 75

45

o Liud

Do Do oo oo ooy oy iapuyn

Da26

DQ2s

Tvsse

D24

VSS

NOTES

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

2. The standard refresh interval ({REF) for
256Mb SDRAMs is 64ms.

3. {(NC, VREF) is VREF on devices that
require an external voltage reference.

4, BAD is the least significant bank address
5. BA1 is the most significant bank address
6. A10/AP is row address A10,
autoprecharge and precharge all banks,

7. (NC, CK} is NC for devices using a
single ended clock. CKis used for devices
using a differential clock.

8. (NC, VREF} is VBEF on devices that
require an external voliage reference.

8. This standard is for a 4 Bank version
only.

The JEDEC Std. No. 30
designator for the TSOPZ2

package is PDSO-G

Configuration 8MX32 8M X 32
Number RA 13 12
ROW ADDRESS AD=>AT2 AD=sAT1

COLUMN ADDRESS AD==AT AD=-AZ

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

FIGURE 3.11.4-6
8M BY 32 SDRAM PIN ROTATION IN TSOP2
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Page 3.11.4-9
2M X 36 SDRAM
/ 21 X 32 SDRAM

e—— [ voo| =1 ss{] w\.f:s:s:“ ]
e——| " Day| 12 8581 :qg}g“ ]
e———"| " "VDDG) 33 841 [VESQ | i
Svwiwiy B & 34 ] ::551:1: _-—--—---_: ::
o | Daz i35 a2 !)-51-:;'_- ——e
e | vSSQ] s 813 -\;'D-D-Q- —
et | DQ3| []7 sl a1z | ——]
g | DQ] s 791 351;" gty
e —— | _vODG] [0 780 |vesa |——s] NOTES
|05l 10 7B [paie [——= 1. AT0/AP Is Row Address A10, Autopre
--------- oad wF os e *:l: charge And Precharge All Banks input.
I M bivir L R 86 PIN [} Voo | ——=>1 5 (NC,VREF) is VREF on devices that
e—— | __Da7| [7}13 7ald (D08 1——® raquire an external voltage reference.,

cBo ne| =fis TSOP2 7515 Ine et |
T g 20 [issT [ 9 The vDDA designaor s sed e
. --9-?-“?: CJ1ePP=05mm 7t |1 {oamt j = gre Entem%?iy SC isolated from the VDD
et IR LS L 7oH NG VREELTTT power supply pins.
i CE} 18 esf3 [NC | ——
— | R 19 sofd ok ——w| 4. The VSSQ designator is used when ti
e | 7§ 2o o7k [eke [——= ground reference pins for the DQ /O
' —— | " ne e ssla [as  [——a] drivers are internally DC isolated from tf
Suinitaley wiabi=ly o= ==ei=====1 primary ground reference (VSS) power
et W L Lo sspd lae {721 supply pins.
SR satl {23 41 |az i
e = SR e £
npll R A0l 25 6213 |as ___|-———* The JEDEC Std. No. 30
R All [Tha2e 613 las ——= designator for the TSOP2
e | A2| Jo7 sol3 laz -~ |[——= package is PDSO-G
e | Dam2| Jos sof3 [pams | —— '
e— | vop| 29 saf [vss  |~——w
| __ceal _ we| Jao 573 [ne _foes ]
| “pae| s [ogsi [—
t—— | vssql a2 5[] |vopG |——
de | DQ17| [} s4f3 [paso | ——s]
«—— | pats| Coe 31 [paze |
| _voog| s 523 |vssa |—n
it IR.LCAL = B St |DQ28_ | =™ Gonfiguration 2M X 32
g DQzop 37 so0f |bo2y - j———e! REFRESH ADDR. Al = A1
T e wh fed [T guacness Ao
b ——— DQzii Tfag 48] DGZE__ I
e “B{-ﬁi {7340 4713 '0-525 e
le——— | “voog] 41 sl vsse |[—
I Ve B PP sty [pozs e
e | " "vop| [jas TOPVIEW 41 [Ves | ——e

FIGURE 3.11.4-7

2M BY 32 & 36 SDRAM IN TSOP2
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Page 3.11.5~7

SDRAM FUNCTION TRUTH TABLE for CKE

CURRENT
STATE

CKEp_4

CKE,

A

CE

g
1

ACTION

‘| Self-

refresh®

INVALID

EXIT Self-Refresh= ABI
EXIT Self-Refrash=> ABI
ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Self-Refresh)

Power-—
Down

* N % % *

#*

*

*

TR K| XX L L

T K| g XX L X

INVALID

EXIT Power Down=>ABI

EXIT Power Down==>ABI
HLLEGAL

LLEGAL

ILLEGAL

NOP{Maintain Low-Power Mode)

All Banks
Idte?

L S A e e e e s e i 4 Y s s 2 sl s 4

Refer to Table 1
Enter Power-Down
Enter Power-Down
ILLEGAL

HLEGAL

ILLEGAL

Enter Self-Refresh
ILLEGAL

NOP

Any State
other than
listed
above

rrIIlirrrorrrasrroTrirrcorrecrrrniresereeree e

L i B

WM KX e EX] e P IX| e rr sl o

WK K ] LTI XX wrm LX) el T X e X
%

S X X XL s~ L LI

e PP s XX LN X

DX PUE o MR M K] M KK K] 5 X XX

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

ABBREVIATIONS
ABI = All Banks Idie

NOTES:

6. CKE Low-to-High transition will re—enable CK and other inputs asynchronously. A minimum setup time

must be satisfied before any command other than EXIT.

7. Power—-Down and Self-Refresh can be entered only from the All Banks Idle State.
8. Must be lagal command.
* Elements of the table that were in error in the first printing of Release 4

Release 5

TABLE1T 3.11.5-2
SDRAM FUNCTION TRUTH TABLE for CKE
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Page 3.11.5~-8 .
SDRAM Mode Register £

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

SDRAM Mode Register architecture:

Bit¥ 4 10 9 8 7 6 5 4 3 2 1 0

The code shown is reserved

olojolof1]lololololofo] o for Test Mode entry.

0[0]|]O0O|O0O]0O| LTMODE |BT B. L.

BL BT=0 BT=1
000 R (1) R* (1)
001 R* (2) R* (2}
BURST {010 4 4
] LENGTH [0 11 8 8
100 R R*
101 R* R*
110 R* R*
111 R*wuiL pace) R*
BURST 0 SEQUENTIAL
TYPE 1 INTERLEAVED
CL CE LATENCY
000 R*
cot1 R*
610 2
LATENCY [ g1 3
MODE 100 (4)
101 R*
110 R*
111 R*

NOTE: All items in parentheses are optional

FIGURE 3.11.5-1
SDRAM MODE REGISTER ARCHITECTURE
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3.11.5.4-Power On Sequence (Recommended)

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

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

The recommended power on sequence is as follows:

. Apply power and start clock. Attempt to maintain a NOP condition at the inputs

. Maintain stable power, stable clock, and NOP input conditions for a minimum of 200 uS.
Issue precharge commands for all banks of the device.

Issue 8 or more autorefresh commands.
. Issue a mode register set command to initialize the mode register.

SRS

The device is now in the IDLE state and is ready for normal operation.
3.11.5.5~Auto Precharge

The user may specify that the bank currently being accessed precharge itself as soon as the burst is com-
pleted. This is done using address bit AP during the column address cycle. The following table defines the
options available from AP during the column address portion of any cycle.

AP Option
0 Do not auto precharge, leave bank active at end of burst.
1 Auto precharge bank specified by BA at end of burst.

The user must wait until the.precharge is completed before issuing another command tq the device. Timing
for auto precharge is required to be the same as or less than the minimum requirement of external precharge.

3.11.5.6-Precharge All Banks

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

PA Option

0 Precharge bank specified by BA

Precharge All banks
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3.11.5.7-Mode Register Write Timing

The Mode Register Set Cycle is initiated by holding the S, RE, TE, and W signals low at the clock rising edge.
The address lines at the same clock edge contain the mode register set opcode and the valid mode informa-
tion to be written into the mode register. A mode register set cycle can be followed by a new command in
no less than 3 clock cycles as illustrated in the diagram below.
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Note: Clock Low—to—high transitions occur at the dotted lines.
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4 MEMORY MODULES AND CARDS

The following standards for MODULES and CARDS were developed by Committee
JC~42.5. In earlier releases of JESD 21~C, the individual standards were intermixed
and appeared in one section, 4, in the order in which they were approved with no regard
for the module structure or organization. In Release 7, the section has been reorga-
nized and the individual standards grouped in sub—sections by the data word length. A
separate section is included (4.1) for those standards that describe features that are
generic in nature and independent of the module organization.

The standards establish pin assignments for a series of multi-chip modules. The
package configurations and dimensions are as defined in JEDEC Publication 95. The
modules will normally be made using surface mount devices described in section 3 of
this-standard. The initial standards were for DRAM modules, but the since the publica-
tion of Std. 21-B, a standard for a families of SRAM and non-volatile modules have
been approved. In addition to the device standards, there is a standard that addresses
special nomenclature related to the modules.

The sub—seciions are as foilows:

4.1 Module & Card Features

42 One Byte Mcdules

4.3 Two Byte Modules and Cards
4.4  Four Byte Modules and Cards
4.5 Eight Byte Modules

4.6 Sixteen Byte Modules
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4.1 Module Features & Properties

The following standards are applicable to modules and cards without regard to the
data word length except as where specifically indicated.

4.1.1 Memory Module Nomenclature

4.1.2 Memory Module Serial Presence Detect (SPD) General Standard
4.1.21 SPD Appendix A

4.1.2.2 SPD Appendix B

4.1.2.3 SPD Appendix C

4.1.2.4 SPD Appendix D

41.2.5 SPD Appendix E

4.1.2.6 SPD Appendix F
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4.1.1 Memory Module Nomenclature

4.1.1.1 — Purpose

The purpose of this standard is to establish a format for a number system which defines the format of
anumber which is an architectural description of multi-chip memory modules. ltisintended tobe
used with but not restricted to modules made with DRAM devices.

4.1.1.2 - Number Forimat

The description number designation shall consist of 8 fields with the form nnSccbbDttipp where :

nn = the number of longitudinal positions on the module: 4, 5, 8, 9.

S =the number of sides on the module stated as “single or double” : §, D

cc =the capacity of the memory chip stated in terms of the log(2) of the capacity (i.e.~the number of
address bits needed for the chip): 18, 18, 20, 22

bb = the number of data bits in the interface: 1, 2, 4, 5, 8, 9, 10, 1‘7

D =the data interface configuration, common, separate, or mixed: C, S, M

ft = total number of words stated as log(2) of the capacity: 16—26

I = mechanical interface: P = pins, E = edge card connector

pp = number of pins or pads

4.1.1.3 ~ Number Example

A module with the following attributes:

9 chips long

Double sided

18 bit data interface

Separate I/O for parity bits, common /O for other bits
1M X 1 memory chips

Pin interface

Architectural number: 8D2018M20P40
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4.1.2 — SERIAL PRESENCE DETECT STANDARD, General Standard

Introduction: New memory technologies are continually being intreduced to the industry. As these new technologies are considered,
the need for expansion modules becomes evident; consequently, new memory technologies are being incorporated onto existing
module form factors. Unfortunately, upon a module’s first implementation, the module designer is often unable 1o predict all of the
{as yet unreleased) memary technologies which would eventuatly be used on the module form factor; hence the parafle] Presence
Detect method did not allow for these newer technologles. Given that memory medules do not regularly change form factor when a
new memory technology is implemented, a Serial Presence Detect (SPD) method should be available and predefined so that it can
be considered for new memory modules when needed.

1 Scope: This standard defines the means to implement a Presence Detect (PD) scheme serially. This Serlal Presence Detect
{SPD) standard Is intended for use on any memory module independent of memory technology of module form factor. Atthe
point of standardization of any given mamory module, SPD being defined within this standard, may be easily implemented if so
chosen. The body of this standard will depict generally how SPD is implemented; this will be independent of the modute's
memory technology.

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

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

@  SPD Interface protocol {see section 2 herein)
Acceptable module configurations,

@
@ Legitimate architectures: depth, width, #banks, addressing
@  Acceptable error checking schemes (ECC, Parity...}

©

SPD Wiring diagram and pinout to module.

Ny

Interface Protocol. Upon the development/standardization of a new module form factor incorporating SPD, the SPD interface
protocol will be defined. As long as that module form factor is used, this protocol must remain constant. Examples of SPD
interface protocel include 1C, Microwire, etc. The physical implementation (pinouts etc.) must also be defined in the standard
for the module form factor if it implements SPD.

3  Data Order and PD Size: This document will present the order in which the PD bytes should follow. it also defines how many
bytes must be used to define a given PD; in most cases it will be one byte per PD. The 8PD address map is fixed upon selec-
tion of any given fundamental technology, this includes all required and optional data; when a fundamental memory technolo-
gles’ PD bits are defined, then thé entire address map for those SPDs must also be defined. ' )

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

£

Look Up Table entries

Binary data

Optional data (Binary, ASCII, etc. data)
Checksums

0 & © @O

1 Look Up Table (LUT) Entries: Much of the SPD data is organized as a series of {able entries. Each table entry contains ons
or more bytes of information. Each table entry represents one pardicular characieristic pertinent to the memory module; e.g.
fast page mode DRAM will have specific tables for tRAC, ICAC, # of banks, number of row addresses, number of column ad-
dresses, error detection/correction, refresh rates, data width, and interface standard. Each table entry corresponds to a posi-
tion on a look—in— table specified within an appendix within this standard. The number of bytes (one or more) needed to ex-
press a particular aspect of the maodule is fixed and defined in this standard or in one of its appendices.

4.2 Optional Data: The current Jedec Standard atiows for manufacturers to insert some of their own specific data into the SPD
ROM. This data includes manufacturer 1D, manufacturers’ modute serial numbers, and other ASCII, Binary Coded Decimal,
or binary data.

4.3 Checksums: In various cases, checksums are required. Checksum calculation method ts currently being proposed at time of
publication of this standard.
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5 SPD Content: The Serial Presence Detect standard calls for various features and items to be defined. Specifically, the foliow-

ing must be addressed in any SPD implementation:

Description Data Type Address Map Byte #
SPD size LUT Entry 0

Total 8PD memory size LUT Entry 1
Fundamertal memory type LUT Eniry, Appendix A 2
Detinition of features specific to the fundamental memory See pertinent appendix 3-3
(Cptional) Superset memory type See appendix B a3z
{Optional) definition of features specific to the superset memaory See pertinent appendix 33-61
SPD Ravision designator LuT 62
Checksum for bytes 0~62 GChacksum 63
Manufaciurers Jedec 1D code per JEP-106 Lur 84-71
Manufacturing focation Suppiier Linigus 72
Manufacturer's Part Number Supplier Unigua 73890
Revision Code Supplier Unigue 91-92
Manufacturing date BCD 93-94
Assernbly Serial Number Supplier Unique 95-98
Manufaciurer Specific Data Supplier Unique 99125
Reserved N/A 126~127
Open free~form area Apptication Specific 128-255

Detailed descriptions follow in paragraphs 5.x

5.1

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

quired and opticnal data:

Number SPD Bytes Bit 7 Bil & Bil5 Bit 4 Bita Bit2 Bit 1 BitO

Undefined o 0 0 0 0 0 o 0
1 o 0 0 0 0 0 0 1
2 0 0 0 0 0 0 1 0
3 0 0 0 0 0 0 1 1
4 0 0 0 0 0 1 0 0
5 0 0 ) 0 0 1 0 1
6 0 0 0 0 0 1 1 0
7 0 0 0 0 0 1 1 1
8 0 0 0 0 1 0 0 0
9 0 0 0 ) 1 0 ) 1
10 0 0 0 0 1 0 1 0

11 0 0 0 0 1 0 1
12 0 0 0 0 1 1 0 0
127 0 1 1 1 1 1 1 1
128 1 0 0 0 0 0 0 o
254 1 1 1 1 1 1 1 0
255 3 1 1 1 1 1 1 1
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5.2 Byte 1, Total SPD Memory Size: This field describes the fotal size of the serial memory (often an EEPROM) used to hold the
Serial Presence Detect data. The following lookup table describes the possible serial memory densities (in bytes) along with
the corresponding descriptor:

Seral Memory Dengity Bit7 Bitg Bit5 Bit 4 Bit 3 Bit2 Bit 1 Bil0
RFU 4] 0 0 0 4] 0 0 3}
2 Bytes 0 0 1] 0 1] 0 44 1
4 Bylas 0 0 0 0 4 2] 1 0
8 Bytes 0 0 0 0 ! ) 1 1
16 Bytes 0 0 0 s} 0 1 ] 0
32 Bytes 0 0 0 0 o 1 o 1
64 Bytes 0 0 Q 0 4 1 1 0
126 Bytes 0 0 0 0 ) 1 1 1
256 Bytes 0 0 0 4] 1 o] 1] ]
512 Bytes 0 0 0 0 1 0 o 1
1024 Byles 0 0 0 0 1 ) 1 0
2048 Byles 0 0 0 4] 1 o] 1 1
4095 Byles 0 0 0 0 1 1 o 0
8122 Byles o ¢} 0 0 1 1 G 1
6284 Bytes 0 ] 0 3} 1 H 1 [}
1 [ 1 1 1 i 1 0
1 I ' t 1 1 I 1 1

5.3 Byte 2, Fundamental Memory Type: This field will identify the fundamental type of memory. The fundamental type of memory
may include Fast Page Mode DRAM, EDO DRAM, Masked ROM, EEPROM, Synchronous DRAM, efc. The table listing ali the
types of Fundamental memory is contained in appendix A herein. New fundamental types can be added o this table anytime
after standardization of a fundamental memory type. Note that if a given new technotogy is completely backward compatible
with pre—existing fechnology, then it shoutd be considered a Superset technology and so described as detailed (in paragraph
5.5) within this standard.

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

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

5.6 Bytes 33-63: Superset Fealures: Appendices to this standard detall the tables for the features specilic to each of the super-
set memory types as described above. A new appendix must be added to this standard detailing the PDs far that superset
technology detailed in appendix B and represented in byte 32. Appendix B would identify the superset technology type and
would also reference the appropriate appendix where the suparset is detailed.

5.9.0 Bytes §4-127: Module manufacturers may include information which is pertinent 1o their particular modules. This inferma-
tion is detailed below in paragraph 5.9.X:

5.9.1 Bytes 64-71: Manufacturers Jedec ID code per JEP108. Manufacturers of a given module may include their identifier per
Jedec spec JEP106. 00h is not allowed and FF indicated continuation. The first byte is utilized, the second byte filling. Un-
used focations/bytes would be FFh.

5.9.2 Byte 72: Manufacturing Location. Manufacturers may include an identifier which uniguely defines the manufacturing location
of the memory moduie. While the SPD spec will not attempt to present a decode table for manufacturing sites, the individual
manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte.
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5.9.3 Bytes 73-80: Manufacturer's Parf Number: Manufacturers may include their part number in 6-bit ASCII format within these
bytes.

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

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

5.9.6 Bytes 95-988: Module Serial Number: The supplier may include a serial number for module. The supplier may use whatever
decode mathod desired to maintain a unique serial number for each module,

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

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

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

This table is modified/appended whenever a new fundamental memory technofogy is to be added to the Serial Presence
Detect (SPD) standard. When a new memory type Is added fo this standard, & new appendix must also be added which
details the specific features pertinent o the new fundamental type. The following table details the fundamental memory

fypes.

Byte 2, Fundamental Memory Type: This field identifies the fundamental type of memory. The fundamental type of memory
may include Fast Page Mode DRAM, EDC DRAM, Masked ROM, EEPROM, Synchronous BRAM, etc. The table listing all the
types of Fundamental memory is contained In this Appendix herein. New fundamental types can be added to this table any-
time after standardization of a fundamental memory type. Note thatif a given new technology is completely backward compat-
ible with pre—existing technelogy, then it should be considered a Superset technology and so described as detailed {in para-

graph 5.5 of the General Standard) within this standard,

The fundamental memaory types are identified as follows:

Fundamental Mem. Type Bit 7 Bit & Bit5 Rit4 Bit3 Bit2 Bit1 Bit 0 See Appndx
Reserved 0 0 0 0 0 0 0 0 N/A
Standard FPM DRAM 0 o 0 0 0 0 0 1 C
EDO o] G 0 0 0 0 1 0 c
PNEDO
0 0 0 0 0 ¢ i 1 8D
Sync Dram 0 g 0 0 0 1 0 0 E
Multiplexed ROM 0 0 0 0 0 1 0 1 F
18D 0 0 1] 0 0 1 i 0 T8D
18D 1 i 1 1 1 1 0 1 78D
8D 1 i 1 1 1 1 1 0 80
TBD
R 1 1 1 1 1 TBD
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4.1.2.2 — Appendix B: Table(s) of Superset Memory Types:

This table is modified/appended whenever a new Superset memory technology is to be added 1o the Serial Presence
Detect (SPD) standard. When a new superset memory type is added to this standard, a new appendix must alsc be
added which details the specific features pertinent to the new superset fype. The following table identifies the Superset
memory types and their pertinent fundamental technologles.

The Superset memory types are identified as follows:

Superset Mem. Fundamental Bit7 Bite Bit5 Bit4 Bit 3 Bit2 Bit 1 BitQ See
Type Appndx memory type.
(note 1)

Reserved o 1] o 0 4] 0 1] 0 N/A
TBD [} o} o 0 2 0 0 1 TBD
TBD 0 o 0 0 ¢ 0 1 0 TBD
TBD 4] )] 0 4} ¢ 4] 1 1 TRD
T8D 4] 0 0 0 0 1 0 0 TBD
8D 4] 0 0 0 0 1 4] 1 TBD
™80 0 4] 4] 0 0 1 1 o] TBD
T8O 1 i 1 1 i 1 ¢} 1 TBD
T8D t 1 1 1 1 1 1 1] TBD
TBD 1 1 1 1 1 1 1 1 TBD

Note 1: The fully backward compatible Fundamental memory type must be referenced when a superset is specified.
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Specific PD’s for Fast Page Mode or Extended Data Qut

DRAM.

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

1.1 Address map: The following is the SPD address map for FPM and EDO. 1t describes where the individual LUT—Entries/by-

tes wiil be held in the serial EEPROM:
Byte Number | Function described Note
8
0 Defines # bytes written into serial memory at module migr H
1 Tota! # bytes of SPD memory device 2
2 Fundamental memory type {FPM, EDO, SDRAM...} from appendix A
3 # Row Addrasses on this assembly 3
4 # Column Addresses on this assembly
5 # DRAM Banks on tiis Assembly
6 Data Widih of this assembly...
7 ...Data Width continuation
8 Voltage interface standard of this assembly
g RAS# access time of this assembly 4
10 CASH access time of this assembly 4
1 DiMM Configuration type {(Non-—parity, Parity, ECC)
12 Befresh Rate/Type 4.5
13 DRAM width, Primary DRAM
14 Error Checking DRAM data width
15-31 Reserved for future offerings
az Superset Memory Type {may be used in future)
33-62 Superset Memory Specific Features {may be used in future)
63 Checksum for bytes 0-62
64-71 Manufacturers JEDEC 1D code per JEP-106 8
72 Manufacturing location 6
73-90 Manufacturer's Part Number 6
192 Revision Code 6
93-94 Manifacturing date 6
95-98 Assembly Serlal Number 6
99-125 Manufacturer Specific Data 6
126-127 Reserved
128-255 Open User Free-Form area$not defined
notes:
1) This wik be +28 bytes fo* FPM and EDO DRAM
2y This will be 256 byles, represented as 08h. See below.
3)  High order bit defines is assembly has “redundant” addressing {if set to “1*, highest order RAS# address must be
re-sent as highest order CAS# address.}
4)  From data sheet.
5)  High order bit (MSB) is Seif Refresh $flag’. If bit seven is “1", assambly supporis self refresh,
8)  Perthe JEDEC spec, these are optional.
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2  Bytes (-2, ForReference: Descriptions of bytes 0-1 can be found in the main body of the SPD standard, and byte 2 is de- .
tailed in appendix A fo this standard. For reference and convenience, applicable portions of their descriptions are presented £
again: B

2.1  BYTEQ, From General SPD Standard, Number of Bytes used by Module Manufacturer; This field describes the total number
of bytes used by the module manufaciurer for the SPD data and any (optional) specific supplier information. The byte count
includes the fields for all required and optional data.

Number SPD Bytes Bit7 Bits Bt Bita Bit3 Bit 2 Bit 1 sito

Undefined 0 0 0 ] ] i} 0 [¢]

1 0 0 0 0 9 0 0 1

2 0 0 0 0 0 0 1 0

3 0 0 0 0 ) 0 1 1

4 o 0 0 0 0 1 0 0

5 0 0 0 0 0 1 0 1

5 0 0 0 0 0 1 1 0

7 0 0 0 0 0 1 1 i

8 0 0 0 0 1 0 o 0

9 0 o ) 0 1 0 0 1

10 0 0 0 0 1 ) 1 0

T 0 0 0 0 1 0 1 1

128 1 ) 0 0 0 0 o 0

264 1 1 1 1 1 1 1 0
255 1 1 1 1 1 1 1 1 g

22 Byte 1, From Genaral SPD Standard, Total SPD Memory Size: This field describes the total size of the serdal memory used to
hold the Serial Presence Detect data. The following lookup table describes the possible serial memory densities (in bytes)
along with the corresponding descriptor: :

Serial Memory Density Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit2 Bit 1 Bit0

RFU 0 0 0 o] ¢ 0 0 0

2 Byles 0 0 0 o] G 0 0 1

4 Bytes 0 0 0 ¢ ¢ ) 1 0

& Bytes 0 0 0 o 0 0 1 1

16 Bytes 0 0 0 o 0 1 0 0

32 Bytes o] 0 o] o 0 1 4] 1

64 Byles ¢} 4] o O 0 1 1 1]

128 Bytes 4] 0 ¢ o 0 1 1 1

256 Byles o] 0 ] o] 1 ¢ o 0

512 Byles 0 0 1] [ 1 o 6 1

1024 Bytes 0 0 4] 0 1 c 1 0

2048 Byles 0 0 0 0 1 [} i i

4096 Bytas Q Q ¢} 0 1 1 o Q

8192 Bytes 0 0 ¢} 0 1 1 ¢} 1

16284 Byles o 0 [¢] 0 1 1 1 o}
1 i 1 1 1 1 1 Q F;

1 i i 1 1 1 1 1
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2.3 Byte 2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implermented on

the module:

Fundamental Mem. Type Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bi1o
Reserved ¢ 0 0 o 0 0 0 0
Standard FPM DRAM ¢} 0 0 0 0 0 0 1
EDO 0 0 0 0 0 0 1 0

3 Data Type{s): Even though many of the PD’s seem to be binary numbers representing the feature they are describing, they
are co_nsidered Look Up Table (LUT) entries.

4  The following PD bytes are those specific to modules implerenting Fast Page Mode and EDO DRAM technology. Note that full
descriptions start at byte 3 and are not covered in the main body of the SPD standard since they are specific to a given funda-

mental memory typeftechnology.

4.1 Byte #3, Number of ROW Addresses: This first field describes the number of Row Addresses in the DRAM array:

No. of Row Addresses Bit7 Bits Bit5 Bit 4 Bit 3 Bit2 8it1 8ito
Undéfinsrj 0 o 0 ¢ 0 ¢ o] [¢]
T 0 ) 0 0 0 o 0 1
2 o} 0 0 8] ] o 1 0
3 ) o] 4] o 0 a ] 1 1
4 Q o o 0 1] 1 0 0
5 0 4] o 0 G 1 0 1
6 o] 0 ] 0 (&} 1 t 4]
7 Q 0 o] o} [ 1 1 1
8 4} 0 -0 4] 1 0 4] a
9 0 0 4] 4] 1 0 0 1
10 0 0 0 0 1 0 1 0
1 a ] 0 0 k| 0 1 1
12 ¢ o [ ¢ T 1 o
13 G ¢ 0 [} 1 1 1
127 o 1 1 1 1 1 1 1
Lindefined 1 0 i} 0 ] 0 0 0
12(redundant} 1 0 1 i 0 0
13{redurndant} 1 0 0 1 1 0 1
128{radundant) 1 1 1 1 1 1 1 i}
j27(redundant) 1 1 1 1 1 1 1 1

Bit7: "0" indicates normal addressing; “1” indicates redundant addressing
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42 Byte #4, Number of COLUMNs Addresses: This field describes the number of COLUMN addresses in the module’s DRAM

array:
Number of COLUMMN Ad- Bit 7 Bt 6 Bit 5 Bit4 Bit3 Bit2 Bit 1 BiO
dresses

Undsfined o 0 0 0 0 0 o 0
1 ¢ 0 0 0 0 o [ 1
2 o 0 0 0 0 0 1 )
3 [ 0 0 0 0 o 1 1
4 0 0 0 0 0 1 0 )
5 0 0 0 0 [3 1 0 1
8 0 0 0 0 0 1 ¥ 0
7 0 0 0 0 0 1 1 1
8 0 o 0 0 1 0 0 0
[ o o 0 0 1 0 0 %
10 0 0 0 0 1 0 1 ]
11 0 0 ¢ o 1 0 1 1
12 0 0 ] ¢ 1 1 0 0
13 ] 0 0 0 1 1 0 1
14 a o o 0 1 1 1 0

254 1 1 1 1 3 1 1
255 1 1 1 1 1 1 1 1

43 Byte #5, Number of Banks: This field describes the number of banks on the DRAM Module:
Number of Banks Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0

Undefined 0 o 0 0 0 0 0 0
1 0 o 0 0 0 0 0 1
2 0 o ] o o ] 1 0
3 0 ¢] o o 1] 0 1 1
4 0 0 o o ] 1 0 0
5 0 0 o o ] 1 0 1
& 0 0 0 0 0 1 1 o
7 0 0 0 0 0 1 1 i
8 o 0 0 o 1 0 o ¢
9 0 0 0 0 1 ¢ 0 1
10 0 0 ] 0 1 o 1 ]
1t 0 0 0 0 1 ] 1 1
12 0 o 0 0 1 1 0 0
13 0 ¢ 0 o 1 1 0 1
14 0 0 0 0 1 1 1 0

254 1 1 1 1 1 1 1

255 1 1 1 3 1 1 1
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4.4 Bytes & & 7, Module Data Width: Bytes 6 and 7 are used fo designate the modules data widih. The data width is presented
as a 16 bit word; bit 0 of byte 6 becomes the LSB of the 16 bit width identifier and bit7 of byte 7 becomes the MSB. Conse-

guently, if the module has a width of less than 255 bits wide, byte 7 will be 00h. If the data width is 256 bits or higher, byte 7 is
used in conjunction with byte 6 to designate the total module widih. For example, if the module's

data width is: then byte 7 is and byte 6 is:
64 £000 0000 0100 0000
72 0000 0000 0100 1000
576 €000 0010 0100 0000
Byte 6:
Data Widih Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0
Undefined -0 0 o 0 0 [¢] 4] 0
1 0 0 o 0 0 o 0 1
2 0 0 0 0 Q 0 1 0
3 0 4] 0 0 0 0 1 1
32 a 0 1 0 o 4} ] 0
38 0 ] 1 0 1] 1 ] 0
64 1) 1 0 ] ¢ 0 4] o]
72 C 1 o} [ 1 0 Q 0
i28 1 o 0 o] o} 4] 0 1}
144 1 0 0 1 0 0 0 0
254 k| t 1 1 1 i 1 0
255 1 i 1 1 1 1 1
4.4.1 Byte 7, Module Data Width Continued: This byle will be left at 00h if the original module data width is tess than 256 bits
wide. if the width is mare than 258, then this byte will be used In conjunction with byte 6.
Module Data Width Cont. 87 Bit& Bit5 Bit 4 Bit3 Bit2 Bit 1 Bit0
0(+) ¢} 1] 0 o ] ] 0 o]
266(+} o] [ o [¢] 0 4 Q 1
512(+) o v} 0 0 0 o 1 0
1024(+} [} 0 4] 0 1] 0 i 1
2048(+} 0 o} Q 0 ] 1 0 0
4.5 Byte8, Module Interface Levels: This field describes the module's voltage interface:
Voliage Intgrface Bit7 Bit6 Bit§ Bit4 8it3 Bit2 Bit 1 Bito
5.0 VolvTTL 0 0 0 0 4] [ 0 ]
LVTTL Q [} 0 0 0 4} 0 1
HSTL ' & 0 0 g 0 o 0 1 o}
858TL33 0 0 0 0 o 0 1 1
S85TL25 0 0 +] o 0 1 0 Q0
TBD ) o 0 [+ 0 1 0 1
T8H o o [i} 0 0 1 i 0
New Table i 1 1 1 1 1 1 1
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4.6 Byte 9, RAS Access Time ({RAC): This field describes the module’s RAS access time:

4.7

RAS Access Time Bit7 Bit& Bit5 Bit4 Bit3 Bit2 Bit1 Bit 0
Undefined o 0 4] 0 0 0
ins 4} 0 0 0 0 0 0 1
2ns o 4] G 0 0 0 1 0
3ns o ¢ ] 0 0 4] 1 1
50ns 0 ] 1 1 0 ] 1 0
60ns 0 0 1 1 i 1 0 4]
70ns 4] 1 o] 4 4] i 1 [}
80ns 0 1 ¢] 1 o] 1] ¢ o]
254ng 1 1 1 1 1 1 1 o
255ns 1 i i 1 1 1 1 1
Byte 10, CAS Access Time (fCAC): This field describes the module’s CAS access time:
CAS Access Time Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit 4 Bit 0
Undefined 0 0 Ry 4] Q 0 0 Q
tns 0] 0 0 0 4] 4] 0 1
2ns o a 0 4} 0 0 H 4]
3ns 0 o] 0 0 0 0 i 1
10ns 0 0 0 0 1 1 0
1ins 0 0 0 0 1 1 1
12ns 0 0 0 4] 1 t 0 0
13ng 0 0 0 0 H 1 0 1
14ns 0 0 0 4] 1 1 1 0
15ns 0 0 0 0 1 i 1 i
16ns 0 0 0 1 o} 0 o 0
17ns 0 0 0 1 o} 0 0 1
18ns Q 0 0 1 4] 0 1 0
19ns Q 0 0 1 o} 0 1 1
20ns 0 0 0 1 o 1 0 0
2ins 0 0 0 1 s} 1 0 1
22ns 0 0 0 1 o 1 1 0
23ns 0 0 0 1 0 1 1 1
24ns 0 0 a 1 1 0 0 0
25ns o 0 0 1 i 0 0 1
254ns 1 1 1 1 1 ] 1 0
255ns 1 1 1 1 1 p 1 1
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4.8 Byte 11, Module Configuration type: This field describes the module’s error detection and or correction schemes;

Error Det/Cor Bit7 Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bif { Bit0
Nong 4} 0 [} 0 Q [¢] 0 4]
Parity 0 [« 0 0 a O 0 1
ECC o] 0 [+] 0 0 0 1 0
TBD ¢} 0 ¢ 1] 4] 0 1 1
TBD ¢ ¢} o} o] o] 1 [ 0
TBD 0 7] 0 0 0 1 0 1
TBD 0 [+ 0 ¢ 0 i 1 o}
TBD 1 1 k| 1 1 1 1 1
4.9 Byte 12, Refresh Rate/Type: This field describes the module's refresh rate and type:
Relrash Period Bi{ 7, Salf Bit & Bit 5 Bit4 Bit3 Bit2 Bit4 Bit9

) Refresh Flag
Normaf (15.625 us) 4] 0 0 0 4] o] 0 0
Reduced (.25%)...3.9us 0 0 4] 0 0 0 0 1
Reduced {.5%)...7.8us 0 0 0 0 o] 0 1 0
Extended (2x)...31.3us 0 4] o] 0 1] 0 1 1
Extended (4x)...62.5us I] 0 o] 0 o 1 Q 4]
Extended (8)...125us 0 0 0 0 i} 1 0 1
T8D o] 0 8] 0 o} 1 1 0
T8D o 0 s} 0 v} 1 1 1
TBD 0 4} o} 0 1 ] [} 0
TBD 0 0 0 0 1 0 0 1

Self Refresh Entries
Normal {15.625us} 1 0 0 0 0 -0 Q o]
Reduced {0.25x)...3.9us 1 0 ] 0 o] 0 0 1
Reduced {0.5x)...7.8us 1 4] 0 0 o 0 1 0
Extended (2x)...39.3us 1 3} a 0 ¢ ¢} 1 1
Extendsd {4x)...62.5us 1 43 ¢} 0 o 1 o g
Extended (8%)...125us 1 0 0 0 ) 1 [} 1
TBD 1 0 o} [} [ i 1 1]
T8D

TBC . . . . . . . .
1BD 1 i 1 1 1 1 1 0
TBD k] 1 i 1 1 1 1 1
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4.10 Byte 13, DRAM width, Primary DRAM: This field describes the width of the primary DRAMSs used on the module. The pri-
mary DRAM is that which is used for data; examples of primary (data} DRAM widths are x4, x8, x16, x32. Note that if the
modula is made with DRAMs which provide extra bits for data and error checking e.g. x9, x18, x36, then it is also designated
in this field. Examples using x72 modules include:

Primary Data Error Chacking Qty Primary
Module width DRAM Width DRAM Width Data DRAMs  Byte 13 (Binary)
x72 X9 — 8 0000 1001
72 xB x8 8 000¢ 1660
x72 x16 x1 4 0001 0060
DRAM Width, Primary DRAM Bit7 Bit6 Bits Bit 4 Bit3 Bit2 Bit 1 Bito
Undafined 0 0 Q 0 0 0 0 0
1 G 0 0 0 0 0 0 1
2 o 0 ] 0 0 0 1 0
3 0 0 0 0 0 0 1 1
4 o 0 ] 0 0 ¥ 0 0
5 0 ] ] 0 ] t 0 1
& 0 4] 0 ] 0 1 1 0
7 0 0 0 ] ] 1 1 1
8 Q 0 0 0 1 0 ] 0
) 0 0 0 0 1 0 o 1
15 0 0 o 0 1 1 1 1
16 0 0 o 1 o o o 0
17 o 0 0 1 o o ¢ 1
18 0 0 .0 1 0 0 1 0
32 0 0 1 0 o o o 0
38 0 ] i 0 0 1 0 o
255 1 1 1 1 1 1 1 1

4.11 Byte 14, Error Checking DRAM data width: | the module incorparates error checking and if the primary data DRAM does
not include these bits; i.e. there are separate error checking DRAMS, then the error checking DRAM’s width is expressed in
this byte. Examples of error checking DRAM widths include x1, x4, x8. For Example:

Primary Error Checking Qty of Error
Module width DRAM Width DRAM Width  Checking DRAMs Byie 14 {Binary)
X72 X8 —_ —_ 0000 6000
X72 x8 %8 1 0004 1000
72 X16 xi 8 000G o001
DRAM Width Error Checking Bit 7 Bit & Bit § Bit 4 Bit 3 Bit 2 Bit1 Bito
DRAM

Undefined 0 0 4] 0 o o] 0 0]

1 0 ] o 0 0 0 0 1

2 0 0 0 0 0 o 1 o

3 0 0 0 0 0. 0 1 1

4 0 0 0 a G 1 0 o

8 0 0 o 0 o 1 0 i

[ o 0 0 0 0 1 1 o

7 ¢ a 0 0 o 1 1 1

8 G 0 0 0 1 0 o 0

255 1 1 t ] " 7 7 7
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Bytes 15-31: Open. There are no defined PD settings for these bytes.

Bytes 32 through 62, Superset information: If a superset technology is developed and is completely backward compatible,
it may be specified and its SPD may be defined in bytes 32 through 62.

Byte 63, Checksum for bytes 0-62: At time of the publish of this standard, the checksum method is currently in ballet and is
not yet incorporated, suggested method is modulo 256.

From the general SPD standard: The descriptions of bytes 64-127 are repeated here For Reference ONLY. Manufacturers
MAY include information which is pertinent {o their particular modules, place and date of manufaciure, etc. If a module
manufacturer decides to write data into bytes 64127, they must follow the format and order presented below. If a module
manufacturer chooses not to include the data oullined below, they must leave bytes 64—127 unprogrammed; blank state of
these bytes may be 00h or FFh. Delailed implementation of bytes 64-127 is detailed below in paragraphs 5.X:

Bytes 64-71: Manufacturers 1D code per EIAEP108. Manufacturers of a given modute may include their identifier per Je-
dec spec JEP106. 00h is not allowed and FFh indicated continuation. The first byte is utilized, the second byte filling. Un-
used locations/bytes should bs FFh.

Byte 72: Manufacturing Location. Manufacturers may include an identifier which uniquely defines the manufacturing focation
of the memory module. While the SPD spec will not attempt to present a decode table for manufacturing sites, the individual
manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte.

Bytes 73-80: Manufacturer’s Part Number: Manufaclurers may include their part number in 6-bit ASCH format within these
bytes.,--

Bytes 91-82: Revision Code: This refers to the module revision code. While the SPD spec will not atternpt {o define the
format for this information, the individua! manufacturer may keep track of the revision code and its appropriate decode repre-
sented in this byte.

Bytes 93-94: Date of Module Manufacture: The module manufacturer may include a date cods for the module. Spe-
cifically, byte 93 may contain the year in Binary and byte 94 may contain the week in Binary.

Bytes 95-88: Module Serial Number: The supplier may include a serial number for modute, The supplier may use whatever
decode method desired to maintain a unique serial number for each module.

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

Bytes 126-127: Reserved. These bytes are reserved and cannot be later allocated.
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4.1.2.4 — Appendix D: Table not yet defined

Table D is not yet defined. 1t will be placed in this location when it is published.
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4.1.2.5 - Appendix E: Specific PD’s for Synchronous DRAM (SDRAM).

Date of last update: 11/25/96

1. Introduction: This appendix describes the Presence Detects for Synchronous DRAM Modules. These PD’s are those refer-
enced In the SPD standard document for “Specific Features™. The following PD fislds will occur, in the order presented, in table
1.1. Further descriptions of bytes 0 and 1 are found in the SPD standard. Further description of byle 2 is found in appendix A
of the SPD standard.

11  Address map: The following is the SPD address map for SDRAM. it describes where the individual LUT-Entries/bytes wil
be held in the serial EEPROM:

Byte Number Function described Notes
0 Defines # bytes written into serial memory al module migr i
1 | Total # byles of SPD memory device 2
2 Fundamental memory type (FPM, EDO, SDRAM...) from appendix A
3 # Row Addresses on this assembly 3
4 # Column Addresses on this assembily
5 # Module Banks on this Assembly
6 Data Width of this assembly...
7 ...Data Width continuation
8 Valtage interface standard of this assembly
9 SDRAM Cycle time at Max. Supported CAS Latency (CL), Cl=X
10 SDRAM Access from Clock
11 DIMM Configuration type (Non-pasity, Parity, ECC)
i2 Refresh Rate/Type 4.5
13 SDRAM width, Primary DRAM
14 Error Checking SDRAM data width
15 Minimum Clock Delay, Back to Back Random Column Addresses
16 Burst Lengths Supported
17 # Banks on Each SDRAM device 4
18 CAS# Latancies Supporied 4
t9 CS# Latency 4
20 Write Latency 4
21 SDRAM Module Attributes
22 . | sDBAM Device Attributes: Generat
23-31 THo '
32-62 Supersat information
63 Chacksum for bytes 0-62
6471 Manufacturers JEDEG ID code per JEP-106E 6
72 Manufactusing tocation 6
73-80 Manufacturer's Pant Number 6
91-92 Revision Code 8
93-94 Manufacluring date 6
95-98 Assembly Serial Number 6
99-125 Manufacturer Specific Data
126-127 Resarvad
128-255 Qpen for Customer use, 7

notes:
1) This will be programmed as 128 bytes for the 168 pin DIMM Module.
2} This must be programmed as 256 bytes, 256 byte EEPROM's will be used for SPD on 168 pin SDRAM DiMMs.

3} High order bit defines if assembly has “redundant’ addressing (if set to “1", highest order RASH# address must be
re—sent as highest order CAS# address.)

4) From data sheet.

8) High order bit {MSB) is Self Refresh $flag’. If bit sevenis "1", assembly supports self refresh.

6) The JEDEG spec specifies that these bytes are optional.

7} Module suppliers will need to assure that these bytes are open for reads/writes by Customer.
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2  For Reference, Bytes 1-3: Descriptions of bytes 1 and 2 can be found in the main body of the SPD standard, and byte 3 is
detailed in appendix A to ihis standard. Fer referance and convenience, applicable portions of their descriptions are presented
again:

L

2.1 BYTE (: From General SPD Standard, Number of Bytes used by Module Manufacturer: This field describes the total number
of bytes used by the module manufacturer for the SPD data and any {optional} specific supplier information. The byte count
inctudes the fields for all required and optional data.

Number SPD Byles Bit7 Bt 6 git5 Bit 4 Bit 3 Bit2 Bit 1 Bito

Undefined o] 0 o 0 0 [¢] 0 1]

1 o] L] 0 4] 4] 8] 4] i

2 1) 0 0 0 0 o 1 [

3 0 0 0 0 Q i} 1 1

4 Q [} 0 0 0 1 4] 0

5 0 0 0 ¢ 0 1 c 1

& 0 o 0 ¢ 4] 1 1 o)

7 0 0 4} ¢ o] 1 1 1

8 0 0 ] o] 1 0 o 0

g 4} 0 o 0 1 4] o) 1

10 ¢} 0 Q ] 1 0 1 0

11 0 0 0 o) 1 4} 1 1

128 1 [+] 0 0 4] 0 0 ¢

264 1 1 B 1 1 1 1 0
255 1 1 1 1 1 1 1

2.2 Byte 1: From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory used to
hold the Serial Presence Detect data. The foliowing lockup table describes the possible serial memory densities (in bytes)
along with the corresponding descriptor:

Serial Memory Densily BiL7 B 6 Bit5 Bit 4 Bia Bit2 Bit 1 Bi o
AFU N 0 -] 0. 0 0 0 0 0

2 Bytes o o 0 5 ) 0 0 i
2 Bytes 5 ) ) 0 0 0 1 o
8 Bytes ¢ 0 0 ) ) o 1 i
16 Bytes o 0 0 ) 0 1 o 0
32 Bytes o 0 0 0 0 1 0 .
54 Bytes o 0 0 0 o 1 1 o
128 Bytes 5 0 0 0 0 1 3 .
256 Bytes 0 0 0 0 1 o ) o
512 Byles 0 0 0 0 1 0 ) 1
1024 Bytes 0 o o 0 . o 3 o
2048 Byles 0 o 0 ) i ) 1 3
2095 Bytes o o S 3 1 3 0 o
5192 Bytos 0 0 0 0 1 3 0 1
16584 Bytes 0 o o 0 1 1 3 5
3 1 i r 3 i 1 5
3 3 " ] i 1 ] :
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2.3 Byie 2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implemented on

the module:
Fursdamental Mem. Type Bit7 Bit 6 Bit5 Bit 4 Bita Bit2 Bit 1 Bito
SDRAM 0 o] 0 ¢} o 1 ¢ a

3. Data Type{s): Even though many of the PD’s seem to be binary numbars reprasenting the feature they are describing, they
are considered Loak Up Table (LUT) entries.

4. The following PD bytes are those specific to modutes implementing Synchronous DRAM fechnology. Note that these full de-
scriptions start at byte 3 below and are not covered in the main body of the SPD standard since they are specific to a given
fundamental memory type/technology

41 Byte 3: Number of ROW Addresses: This first field describes the number of row Addresses in the SDRAM array. This does

notinclude the Bank Select pin. For example, the number of Row Addressas used on a 2MX64 SDRAM DIMM is

Decimal Binary Addresses
1 0000 1011 {for RAQ through BA10):

No. of Row Addr Bit 7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit 1 BitO

Undefined 0 0 0 4] [¢] 0 0 0

1 o] 0 o} o] 6] 0 0 1

2 0 4] 0 0 o 0 1 0

3 0 4] 0 0 4] 4] 1 1

4 0 0 4] 0 0 1 0 Q

[ [/} 0 0 0 0 1 0 1

[ ] 0 0 0 &} 1 1 0

7 o Q [} o} o] 1 1 1

8 0 0 i 0 1 0 0 0

g 0 0 4} o] t 0 4} 1

10 0 0 ¢} ] ] 0 H o

H 0 0 0 0 1 Q 1 1

12 0 a 0 0 k] 1 0 o

13 0 0 0 0 3 1 4} 1

14 0 o 0 0 i 1 i 0]

127 0 1 1 1 1 1 1 1

Undefined 1 o ] 0 a [ 0 o}

12({redundant} 1 0 o] 0 1 1 0 +]

13(redundant} 1 0 4] o] 1 1 o 1

14({redundant) 1 0 o] [ 1 1 1 0

128(redundant} 1 i 1 1 1 i i 0

127 (redundant) 1 1 1 1 1 1 1 i

Bit7: *0" indicates normal addressing; “1” indicates redundant addressing
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42 Byte 4: Number of COLUMN Addresses: This fleld desctibss the number of COLUMN Addresses in the module’s SDRAM

4.3

array:
Number of Columns Bit 7 gits Bit5 Bit4 Bit3 Bit2 Bit1 BitO

Undefined 0 [¢] 0 0 ¢] 0 0 Q
1 4] 4] 0 4] [¢] 0 0 1
2 0 0 o] 0 0 ] 1 0
3 0 0 o] 0 0 o] i 1
4 0 0 G 0 Q 1 0 G
] 0 a [¢] 0 0 1 0 1
8 0 0 0 o 0 1 1 0
7 ] 0 4] o 0 L 1 1
8 8] 0 4] o 1 0 G J]
9 4] 0 4] ¢ 1 0 o] k|
10 4] 0 4] 0 1 a 1 0
11 [#] ] 0 0 i 0 1 1
iz 4] o) 0 0 1 1 0 o
13 0 o 0 0 1 1 o] 1
14 ¢} 1] 0 0 1 1 i G

254 1 1 1 1 1

255 1 1 1 1 1 1 1

Byte 5: Number of Banks

{o be confused with the number of logicat

on module: This field des

cribes the number of physical banks on the SDRAM Module, This is not
banks on a given SDRAM device -

Numbar of Banks Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit § B0
Undefined 0 ¢ 0 0 0 C 0 o
1 0 [ 0 0 0 [ 0 1
2 0 0 0 0 0 0 1 0
3 4] 0 ] 0 Q Q 1 1
4 0 0 0 o 0 i i} 0
5 ¢ 0 Q 4 1] 1 4] i
6 ¢} 0 0 ¢} ¢ 1 1 0
7 0 ) 0 o ¢ 1 1 1
8 0 c 0 0 1 ¢ 0 0
9 4} o 0 ¢} ] o 0 1
10 0 Q0 o4 0 H ] 1 G
1 0 0 [ 0 i 0 1 1
12 Q0 Q 0 0 1 i 0 4}
13 ¢} 0 0 ¢ 1 i G 1
14 o 4] 0 0 1 1 1 4}
254 1 1 1 1 1 1 1 ]
2565 1 1 4 1 1 1 1 1
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44 Bytes 6 & 7, Module Data Width: Bytes & and 7 are used to designate the modules data width, The data width is pres-
ented as a 16 bit word; bit 0 of byte 6 becomes the LSB of the 16 bit width identifier and bit7 of byte 7 becomes the MSB.
Consequently, if the module has a width of less than 255 bits wide, byte 7 will be 00h. if the data width is 256 bits or higher,
byte 7 is used in conjunction with byte 6 to designate the jotal module width. For example, if the modute's

data width is: then byte 7 is and byte 6 is:
64 0000 0600 0100 0000
72 . DO0G 0000 0100 1000
80 0000 ¢O00 0101 0000
576 0000 0010 0100 0000
4.4.1 Byte 6:
Data Width Bi7 BAG B S B4 B3 BRE BT BH O
Undefined 1] (] [} ) ] G 1] ]
i 0 1 0 G 0 ) o T
i [ ] ] ) 4] 4] 1 ]
3 () 1] ] (V] 4] 7] ! T
32 ] G T ] 7 ] ) 4]
8 1] 4] 1 ] [ 1 [y )
(i) (] 1 ) 3 0 [ ] ]
72 ] 7 [0 0 i ] ] ]
i T 1 g T i) [ ] B
728 i 0 T 3 ] [} g ]
147 T ¢ (4] 1 il ] ] ]
254 1 T 1 | T 1 1 ]
BEE 1 i i 1 1 i i 1

~ 4.4.2 Byte 7. Module Data Width Continued: This byle wi
wids.” If the width is more than 256, then this byte wili be used in conjunction with byte 6.

i be laft at 00h if the original module data widih is

less than 256 bits

Module Data Width Cont.

Bit7

Bite

BHS

Bit 4

Bit3

Bit2

Bit1

BitO

0(+)

0

o]

0

0

0

0

0

256{+)

512(+}

1024(+)

2048(+)

clojoie

DISIS]C

alojoje

ocjoje|o

QIOlolo

wl Qoo S

Lo IR BEER B |

=1 =1

45 Byte 8, Module Interface Levels: This field describes the module’s voltage interface:

Voltage Interface

Bit7

Bite

Bit5

Bit 4

Bit3

Bit2

Bit1

Bito

5.0 VolyTTL

o

o]

Y

0

LVTTL

HSTL 1.5

88TL3.3

88TLR2S5

TBD

TBD

SiolotfoiC| o

octololjeio|ojo

SiIoiofo]olo

ojorto|lo|oio

ciojolo|lejo

wlafarfololjo

mlomlolwialo

ot —fo]mio| -
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A6 Byte 9, SDRAM Cycle time ({CYC): This byte defines the minimum cycle time for the SDRAM Module at the highest CAS
Latency, CAS Latency=X, definad in byte 18. H other CAS latencies are supported, then the associated minimum cycle times
are not related in this version of the SPD standard. At this time of publication, propesals are being made te widen the standard
to relate cycletimes at fower CAS Latencies. Byte 9, Cycle time for CAS Latency = X, is spiit into two nibbles: the higher order
nibble (bits 4 through 7) designate the cycle time to a granularity of 1ns; the value presented by the lower order nibble (bits 0
through 3) has a granularity of 1/10ns and is added to the value designated by the higher nibble. For example, it

Bits 7:4 are and bits 3:0 are  then the cycle ime is
i010 0101
{10ns) + (0.5ns) = 10.5ns

Nanosaconds l Bit7 [ Bit 6 Bit 5 Bit 4 1 Bit 3 Bit2 Bit 1 B10
SORAM Cycie Time Subfield A:

Units of nanoseconds (hits 4
through 7}
Undefined Q 4] ¢ [1]
insfigns 0 4] 1
2ns 0 0 1 ¢]
3ns 0 ¢} 1 1
4ns 0 1 [ ¢}
5ns 0 1 [¢] 1 SEE Subfisld Table B
6ns 0 1 1 0
7ns o 1 1 1
8ns 1 o 0 0
9ns 1 0 0 1
10ns 1 o 1 0
1ins 1 0 1 1
12ns 1 1 0 0
13ns 1 1 0 1
14ns 1 i 1 0
16ns 1 1 i 1

SDRAM Cycle Time Sublield B:

Tenths of ns {bits 0 through
3},
+0ns 8] 4] 0 0
+0.1n8 0 0 o 1
+0.2ns o] 0 1 0
+0.3ns 0 0 1 1
+0.4n5 [} 1 0 0
+0.5ns 1 SEE Subfield table A 0 1 0
+0.6n% [4] 1 1 o]
+0.7ns 1] 1 1 1
+0.8ns 1 ¢ 0 0
+0.9ns 1 0 0 1
RFU 1 0 1 0
Undefined 1 1 | 1 | i 1 i 1 i
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4.7 Byte 10, SDRAM Access time from Clock (tAC): This byte defines the maximum ciock to data out for the module, Thisis

the Clock to data out specification at the highest given CAS Latency specified/depicted in byte 18 of this SPD specification/
standard. If other CAS latencies are supported, then the associated Maximum Clock Access times are not related in this ver-
sion of the SPD standard. At this time of publication, proposals are being made to widen the standard to relate tAC's atlower
CAS Latencies. The byte is split into two nibbles: the higher order nibble (bits 4 through 7} designate the cycle time to a gran-
ularity of 1ns; the value presented by the lower order nibble (bits 0 through 3) has a gramularity of 1/10ns and is added to the
value designated by the higher nibble. For example, if

Bits 724 are and bits 3:0 are  then the cycle time is
1004 0000
(8ns) + {0.0ns) = 8.0ns

Nanoseconds [ 6tz | ste | bis | B4 | Bw3 | Btz | Bit1 | 8ito
SDRAM Access lime from Clock: :
Subfield A: Units of nanoseconds (bits 4 through 7)
4] 4]

Lindefined
1ns

2ns
3ns
4ns
5ns
6ns
ns
B8ns
ans
10ns
1ins
t2ns
13ns
14ns
15ns

SEE Subfield Table B

mfOlOiml ] Ol O] ] ~EOFO Al w]| D
oflw]jglwlo|lw|o| =]+ O] -

b frafua]l sl alalololojoijolol OO

im0l ]l ] R wiwOO] OO

1 1
SDRAM Access time from CLK
Subfield B: ‘Tenths of ns {bits O through 3

~

+0ns
+0.1ns
+0.2ns
+0.3ns
+04ns . . . . . .
+0.85ns SEE Subfietd Table A
+(.8ns
+0.7ns
+0.8ns
+0.8n8

RFU

wlmlmjololajolciojoje
ooo-*—*-*-*oooc.:
~loleola|«|ojolw]jwfotla
afaiol-mjo|wicl<{aei2]e

Undefined 1 { 1 I P 1 1 1 1

4.8 HByte 11, Module Configuration type: This field descrides the module's error delection and or correction schemes:

Error Det/Cor Bit7 Bit 6 BitS Bit4 Bit3 Bit2 Bit 1 Bit O
None o - 0 4} 0 ¢ 4] 0 0
Parity 0 0 ) 0 0 i
£CC 0 0 3 0 0 0 1 0
TBD 0 o ) 0 0 0 i 1
THBO o ] 0 0 0 1 0 0
TBD 0 0 0 o o 1 0 i
TBD 0 0 0 0 0 1 1 )
TBD 1 1 i 1 1 i 1 E
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4.9 Byte 12, Refresh RatefType: This field describes the module’s refresh rate and type:

Refresh Period Bit 0 Bit 7, Sslf Bit6 Bit5 Bit 4 Bit3 Bit2 Bit § Bito
Refresh Flag
Nomal (15.625 us) 0 0 Q 0 0 1] 1] 0
Reduced (.25x)...3.9us 0 0 0 0 0 0 0 1
Reduced (.5x)...7 .8us o] 1] 0 4] o] ¢] 1 Q
Extended (2x)...31.3us 0 o 0 0 [ [ 1 i
Extended {4x)}...62.5us G 0 o 0 0 1 o] 0
Extended (8x)...125us o 0 o] 0 Q 1 o] 1
8D 0 0 o o] 0 1 1 [
™0 0 ] 4} 0 0 1 1 1
T8D 0 0 [¢] 0 1 0 0 0
T8D 0 0 [¢] 4] 1 0 0 1
Self Refrash Entries
Normal {15.625us) 1 0 ] 0 0 0 0 0
Reduced (0.25x}...3.9us 1 0 ¢] +] 0 0 0 1
Reduced (0.5x)...7.8us 1 0 o ¢] 0 0 1 4]
Extended (2x)...31.3us 1 0 4] 4] 0 0 1 1
Extended {4x}...62.5us 1 4] 3] o] 0 1 0 0
Extended (8x)...125us i 4] [ o 0 1 ] 1
TBD 1 0 o] ¢] 0 1 1 4]
TBD
18D . . . . . . .
TBD 1 1 1 1 1 1 1
TBD 1 1 "1 1 1 1 1

4.10 Byte 13, SDRAM width, Primary SDRAM: This fieid describes the width of the primary SDRAMSs used on the module. The
primary SDRAM is that which is used for data; exarnples of primary (data) SDRAM widths are x4, x8, x18, x32. Note thatif the
module is made with SDRAMs which provide for data and error chacking e.g. x9, x18, x38, then itis also desngnated in this
field. Examples using (1 bank) x72 modules include: .

Primary Data Error Checking Qty Primary
Module width SDRAM Width SDRAM Width Data SDRAMs™ Byte 13 (Binary)
x72 x5 — 8 G000 1001
x72 xB *B 9 6000 1000
X72 . X186 . x4 - 4 G001 0000
SORAMWidih, Frimary
SDRAM Bit0 Bit7 Bit& Bit 5 Bil 4 Bit 3 Bit 2 Bit 1
Undefined [ 0 Q [ [ [ [ [
i [ 0 o 0 ¢ ¢ G T
2 [} [ 0 [4] [ [ 1 [4]
3 G 1] [} [1] G ] 1 1
4 [ G [} Q 8] 1 5] 0
5 7 1] 0 [3} [1] i [ 1
5 0 ¢ 0 0 0 i 1 ]
7 0 4 0 0 0 1 1 i
g 0 0 0 0 T ] 0 ]
] 0 )] 0 0 T 0 [ ]
15 0 4] 4] [ I I 1 1
T8 0 ] ] i [ 0 ] o
7 1] ] 0 i 0 0 0 1
i8 1) 0 [¢] 1 0 ] 1 - v
7 5 5 T g g 7 5 D
% 5 5 i 5 5 i g 5
Zo5 i T i 1 i i 1 T
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4.11 Byte 14, Error Checking SDRAM data width: I the module incorporates error checking and it the primary data SDRAM
does not include these bits; i.e. there are separate error checking SDRAMs, then the error checking SDRAM's width is ex-
pressed in this byte. Examples of error checking SDRAM widths include x4, x8, x16. For Example:

Primary Error Checking Qty of Error
Modute width SDRAM Width SDRAM Width  Checking SDRAMs Byte 14 (Binary}
x72 x9 — — 0000 0000
x72 X8 x8 1 0000 1000
X72 %16 x4 8 0000 0100
SORAM Width Ermor Chatk- Bit7 Bil 6 Bit 5 Bit 4 Bit 3 Bit2 Bitt Bit 0
ing DRAM
Undefined 0 [+ 0 0 -0 .0 0 0
1 0 0 o 0 0 [ 0 1
2 0 o ) 0 0 ) 1 0
3 0 o} ] 0 o 4] 1 1
4 ] [} 4] ] 0 1 0 o]
5 0 0 0 0 ) 1 0 1
6 o 0 0 0 ¢ 1 i 0
7 4] 0 o] 0 G A 1 1
8 0 0 [} i} 1 . Q ¢} Q
255 1 1 1 1 i 1 1 i

4,12 Byle 15, as determined by the limiting part on the assembly, SDRAM Device Attributes: Minimum Clock Delay, Back to
Back Random Celumn Accesses. Note that SDRAM architecture can be gained with this parameter. A lfatency of 1 for ran-
dom writes denotes Pipelined SDRAM and a latency of 2 for random writes denotes Prefetch SDRAMS:

Number of Clocks Bit7 Bit 6 Bits Bit 4 Bit3 Bit2 Bit 1 Bit 0
Undefined 0 0 0 0 [+ 0 0 4]

1 ¢} 0 0 0 0 0 0 1

2 [¢] 0 0 0 4] 0 B 0

3. o] 0 0 4] 4] o] 1 1

4 0 [} 0 o} 9 1 0 )

5 0 ¢} [ 0 0 1 0 1

285 - . i 1 1 - 1 i 1 .t . R E IR

4,13 Byte 16, SDRAM Device Attributes, Burst Lengths Supported: This byte describas which various programmabie burst
lengths are supported by the devices on the module. ¥f the bitls 17, then that Burst Leangth is supported on the modulg; If the
bit is *0", then that burst length is not supported by the module. :

Bit 7 Bit8 Bit& Bita .| Bit3 Bit2 Bit1 Bit &
Burst Length TBD TBD TBD BusstLength | BurstLength | BurstLength | Burstlength
=Page =8 =4 =2 =1
torQ 0 0 0 1o0r0 1010 ford 1010

4.14 Byte 17, SDAAM Device Attributes, Number of Banks on the discrete SDRAM Device: This byle detaits how many
banks are on each discrete SDRAM instalied onto the modute:

Number of Banks 8it7 Bit6 Bit 5 Bit 4 Bii 3 Bitz Bitt Bit O

Undefined 0 0 4] 0 o] o] 0 0

1 0 0 0 0 0 0
2 ¢} 0 4] 0 4] o 1 0
3 0 ¢ 0 ¢} Q ¢} i i
4 Q 4] & 0 0 1 0 0
5 0 0 0 Q 0 i G 1
285 1 1 1 1 1 1 1 1
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4,15 Byte 18, SDRAM Device Attributes, CAS# Latency: This byle describes which of the programmable CAS# Latencies are
supported by the Module. If the bitis “1", then that CAS# Latenay is supported on the module; If the bitis "0, then that CAS#
Latency is not supported by the module. Bytes 9,10,23-26 all relate CAS Latency dependent timings.

Bit7 Bif 6 Bit 5 Bit4 Bit 3 Bit2 Bit 1 Bito
8D CASitLatency | CAS#latency | CAS#Llatency | CAS#lLatency | CAS#latency | CAS#Lalency | CASH Latency
=7 = w B = =3 =2 =1
0 1or0 ford 1or0 ior0 forg 1ord ioro
416 Byte 19, SDRAM Device Attributes, CS# Latency: This byte describes which of the programmable CS# Latencies are acceptabie
for the Module. If the bit is “1”, then that CS# Latency is supported on the modute; If the bit is *07, then that CS# Latency is not
supported by the module. ’
Bit7 Bit& Bit5 Bit4 Bit 3 Bit2 8it1 Bit 0
TBD | CS#Latency= | CS# Latency= | CS#Llatency= | CS#Latency = | CS#Latency = | CS# Latency = | CS# Latency =
6 5 4 3 2 1 0
0 Torg for0 1o0r0 ior0 1orQ tord lor0
417 Byte 20, SDRAM Device Attributes, WE# Latency: This byte describes which of the programmable WE# Lalencies are ac-
ceplable for the Module. If the bitis “1", then that WE# Latency is supported on the module; [f the bit is 0", then that WE# La-
tency is not supported by the module.
Bit7 Bit§ Bits Bit4 Bit3 Bit2 Bit ¢ Bito
TBD | WE#Eatency = | WE# Latency = | WE# Latency = | WE# Latency = | WE# Lalency = | WE# Lalency = | WE# Latency =
6 5 4 3 2 1 0
[+ tor0 1oro ford tor0 1orQ 1or0 1or0
4.18 Byte 21, SDRAM Module Attributes: This byte depicts varicus aspects of the module. It details various unrelated but critical

elements pertinent to the module. A given module characteristic is detailed in the designated bit; if the aspect is TRUE, then
the bitis “1”. Converssly, if the aspect is FALSE, then the designated bit is 0"

* Address, RAS, CAS, WE, CKE, C8

4,19 Byte 22, SDRAM Device Attributes, General: This byte depib

Bit7 Bit8 Bit 5 Bit4 Bit3 Bit2 Bit 1 BitO
™D TBD Differential Registered Buftered On-Card PLL “Registered *Buffered Ad-
Clock Input DAOME lnputs DOMB Inputs {Clock} Address/Con- | dress/Control

’ . . . frol Inputs Inputs

0 0 ford Tord 1or0 iord 1ord 1or

ts various aspects of the SDRAMs on the module. It details

various unrelated but critical elements pertinent to the SDRAMs. A given SDRAM characteristic is detailed in the designated
bif; if the aspect is TRUE, then the bitis “1". Conversely, if the aspect is FALSE, then the designated bitis “0".

Bit 7 Bit 6 Bit5 it 4 Bit3 Bie 2 Bit ¢ Bit ¢
TBD TBD TBD TBD Supports Supports Pre- | Supports Auto— | Supports Early
Write1/Read charge All Precharge RAS# Prechar-
Burst ge
4] 0 0 0 tord targ tord 1or0
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4.1.2.6 — Appendix F: Specific PD’s for Address Multiplexed ROMs (MXROM).

1.0 Introduction: This appendix describes the Presence Detects for Mulliplexed ROM modules. These PD's are those refer-
enced in the SPD standard as "Specific Features™. The following PD fields will oucur, In the order presented, at the pointin the
standard where the Specific Features are referenced; that is atter the identification of the Fundamental Memory Type and be-
fore identification of whether there is any Superset Features presented. For convenience sake however, the compiete address
map is presented herain.

1.1 Address map: The following is the SPD address map for Multiplexed ROM. It describes where the individual LUT-Entries/
bytes wili be held In the seral EEPROM:

Byte Number Function described Notes
o Defines # bytes writlen info serial memory at modute migr 1
1 Total # bytes of SPD memory device 2
2 Fundamental memory type (FPM, EDO, SDRAM...) from appendix A
3 # Row Adtresses on this assembly
4 # Colunmn Addresses on this assembly
5 # ROM Banks on this Assembly
6 Data Width of this assembly...
7 ..Data Width continuation
8 Voltage inferface standard of this assembly
g Address Access Time of this assembiy$ 3
10 $Address Access Time conlinuation
11 DIMM Configuration type {Non-pasity, Parity, ECC)
12 Reservad
13 Page Mode Access Time of this assembly 3
14 Output Enable Access Time of this assembly 3
15 Chip Enable Access Time of this assembiy$ 3
16 $Chip Enable Access Time continuation 3
17 Burst Lergth of this assembly
18--31- Reserved for future offerings
32 Superset Memory Type {may be used in fulure)
33-62 Superset Memory Specific Feataras {may be used in future)
63 Checksum fof bytes 062
64-71 . | Manufacturers JEDEC 1D code per JEP-106 4
72 Manufacturing location : 4
73-50 Manufacturers Part Number 4
91-92 Revision Code 4
93-94 Manufacturing date 4
95-98 Assembly Serial Number 4
89125 Manufacturer Specific Data 4
126-127 Reserved
28255 QOpen User Free—Form area$not defined

notes:
1)  This will be 128 bytes for Multiplexed ROM assembiles.
2)  This will be 256 bytes, represented as 08h. See below.
3)  From data sheet,

| 4} Per the JEDEC spec, these are optional.
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2  Bytes #0-2, For Reference: Descriptions of bytes 0-1 can be found in the main body of the SPD standard, and byte 2 is
detailed in appendix A to this standard. For reference and convenience, applicable portions of their descriptions are presented
again:

2.4 BYTE #0, From Genera} SPD Standard, Number of Bytes used by Module Manufacturer: This field describes the total
number of bytes used by the module manufacturer for the SPD data and any {optional) specific supplier information. The byte
count includes the fields for all required and optional data.

Number SPD Byles Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit2 Bit 1 Bit 0

Undefined o] 0 0 o] 0 o g 0

1 o} 0 0 0 0 0 0 1

2 0 0 Q o] o} ¢ 1 0

3 0 0 0 Q 0 o 1 1

4 0 Q 0 ¢} 4] 1 0 o

] 0 0 0 ¢} \] 1 1] 1

6 0 4] 4} 0 0 1 i ]

7 [¢] 0 o] [+] 0 1 1 1

<] 0 0 0 o} 1 0 8] ¢

9 ¢ s} Q ¢} 1 0 0 1

10 ¢} 4} 4} ¢ 1 0 i 4

i1 0 4] a 0 1 0 k| 1

128 1 0 0 0 8] 0 0 1]

254 1 1 1 1 1 1 i c
255 1 1 1 1 1 1 1

2,2 Byte #1, From General SPD Standard, Total SPD Memory Size: This field describes the total size of the serial memory
used to hold the Serial Presence Detect data. The following lookup table describes the possible setial memory densities (in
bytes) along with the corresponding descriptor:

Serial Memory Density. . Bit 7 _ Bit& Bit5 Bit 4 Bit3 Bit2 Bit1 . | Bito

RFU 0 0 0 0 0 o 0 0
2 Bytes 0 Q 0 0 4] ¢] 1
4 Bytes 0 0 0 0 0 9 1 0
8 Bytes 4] 0 o] o] 0 0 1 o
16 Bytes 0 0 S0 0 0" 1 [ 0
32 Bytes ) o ¢ 0 0 1 [ i
64 Bytes 0 0 ) 0 [ 1 i 0
128 Byles 0 0 0 0 [} 5 1 1
256 Bytes o 0 0 ) 1 ) 0 0
512 Bytes o 0 0 [ 1 0 0 1
1024 Bytes o 0 0 c 1 0 1 0
2048 Byles 0 () ) o 1 0 1 1
4096 Bytas 0 0 0 0 1 1 0 o
B192 Bytes 0 0 0 0 3 1 0 1
16284 Byles 0 0 0 0 i i 1 0
1 1 1 1 1 H 1 0
1 1 1 1 i i 1 i
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2.2 Byte #2, From Appendix A, Memory Type: This byte describes the fundamental memory type (or technology) implemented
on the modute:

fundamental Mem. Type Bit7 Bit6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bit0
Reserved 1] o 0 0 1] o] 0 0
Staridard FPM DRAM ¢ o 0 0 1] 0 0 H
EDO o 0 0 0 G 0 1 4]
Multiplexed ROM o 0 0 0 0 1 0 )]

3  DataType(s): Eventhough many of the PD’s seem to be binary numbers representing the feature they are describing, they
are considered Look Up Table {LUT) entries.

4 The following PD bytes are those specific to modules implementing ROM devices with a multipiexed address interface. Note
that full descriptions start at byte 3 and are not covered in the main body of the SPD standard since they are specific to a given
fundamental memory typeftechnology.

4.4 Byte #3, Number of ROW Addresses: This first field describes the number of Row Addresses in the ROM array:

‘No. of Row Addresses Bit7 Bit6 gits Bit 4 Bit3 Bit 2 Bit1 Bit 0
Undefined [ ¢} 0 4] ¢} 4} 0 0
1 0 [ [} 0 o 0 o 1
2 0 0 0 0 0 0 1 0
3 0 0 0 0 0 0 1 1
4 0 0 ¢ o 0 1 o 0
5 0 0 ¢ o 0 1 0 1
6 0 0 0 o 0 1 1 0
7 0 0 0 0 0 1 1 1
8 0 ) 0 0 1 i 0 0
9 0 0 0 0 1 0 [+} 1
10 0 0 0 0 1 0 1 [V
11 [} 0 0 0 1 0 1 1
12 [ 0 0 o 1 1 0 0
13 o 0 0 0 1 1 0 1
14 0 [ 0 0 1 F 1 0
254 1 1 i i 1 1 1
285 11 BT I I ) 1 1
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4.2 Byte #4, Number of COLUMN Addresses: This field describes the number of COLUMN addresses in the module’s ROM

array:
Number of COLUMN Ag- Bit 7 Bits Bits Bit4 Bit3 Bit2 Bit 1 Bit 0o
dresses

Undefined ¢] o] o 4] 1] 0 1] o]

1 0 ¢ ¢ 0 c 0 ¢ 1

2 0 ] O 4] o] [¢] 1 Q0

3 4] 0 0 0 0 ¢ 1 1

4 ¢ 0 0 0 0 1 0 0

5 0 [ ] 0 o i [} 1

6 ¢ o 0 ¢ 0 1 1 0

7 o 0 0 o 0 1 1 1

8 0 0 0 O 1 ] ] 0

9 o 0 0 o 1 0 o 1

10 ¢ 0 0 o 1 [ 1 0

11 o 0 0 ¢ 1 0 1 1

12 o 0 0 ) 1 1 0 0

i3 o ] 0 o] 1 1 0 1

14 c 0 0 ¢ 1 1 1 0

254 1 1 1 1 1 1 1
255 1 1 1 1 1 1 1 1
4,3  Byte #5, Number of Banks: This field describes the number of banks on the ROM Module.

Number of Banks Bit7 Bi{ 6 Bit§ Bit4 Bit3 Bit 2 Bit 1 Bi{ 0

Undefined 0 ) -0 ¢ 0 0 0 0

1 0 0 0 o 0 0 o 1

2 o 0 0 ¢ 0 o 1 0

3 0 0 0 0 0 ¢ 1 1

4 o 0 0 0 0 T [} 0

5 [ 0 0 Qo 0 i ) 1

[ 0 0 0 0 [ 1 1 0

7 a 0 o 0 [ 1 1 1

& 0 ¢ ¢ 0 K 0 ¢ 0

9 0 o] o 0 1 o] ] 1

10 ] o 0 o 1 0 i 0

u 0 0 0 0 1 0 1 1

12 0 0 0 0 1 1 0 0

13 0 0 ] 0 1 1 0 1

14 0 0 0 0 1 1 1 ¢

254 1 1 i 1 1 1 1 0

255 1 1 1 1 1 1 1 i
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4.4 Byles 6 & 7, Modute Data Width: Bytes 6 and 7 are used to designate the modules dafa width. The data width is pres-
ented as a 16 bit word; bit 0 of byte 6 becomes the L.SB of the 16 bit width identifier and bit7 of byte 7 bacomes the MSB.
Consequently, if the module has & width of less than 255 bits wide, byte 7 will be 00h, If the data width is 256 bits or higher,
byle 7 is used in conjunction with byte 6 to designate the total module width. For example, if the module's
data width is: thenbyte 7is and byte 6 is:
64 0000 0000 0100 0000
72 0000 0000 0100 1000
80 0000 0000 0101 0000
578 0000 0010 0100 0000
4.4.1 Byte 6:
Data Width Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit i Bit 0
Undefined 0 0 ¢} 0 0 0 0 0
1 o 0 0 0 0 o o 1
2 ¢ 0 0 0 4] 1] i 4]
3 o 0 0 4] 0 ¢ 1 1
32 0 0 1 o 0 0 0 0
35 0 o 1 [¢] 0 1 0 o}
64 0 1 0 o} 4] 1] 0 0
72 0 1 0 0 1 0 0 o
128 1 0 o o o 0 o 0
144 1 0 0 i 0 0 0 0
254 1 1 1 1 1 i 1 0
255 1 1 1 1 1 1 1 1
4.4.2 Byte #7, Module Data Width Continued: This byte will be left at Q0h if the original module data width is less than 256 bits
wide. If the width is more than 255, then this byts will be used in conjunction with byte 6. '
Module Data Width Gont. Bit7 Bil§ Bit 5 Bit 4 Bit 3 @itz Bil § Bit G
o(+) 0 o o o 0 o 0 0
256(+) 0 0 0 o [ [ ] 1
512(+) ¢ ] 0 0 o 0 : 0
1024(+} 0 0 0 o 0 0 i i
2048(+) O o] 0 0 0 1 0 o
45 Byte #8, Module interface Levels: This field describes the module’s voltage interface:
Voltage Interface Bit7 Bit6 Bit 5 Bii 4 Bit 3 Bit2 Bit1 Bit0
5.0 Volt/TTL 0 0 0 o 0 0 0 0
EVTTL 0 0 0 0 0 0 o 1
HETL 1.5 G G ] 4] 0 O 1 0
S87L3.3 0 0 0 0 o 0 1 1
SS8TL2.5 0 0 0 o 0 H 0 0
18D i} i} 0 0 0 1 0 1
TBD 0 o 0 Q 0 i 1 ]
New Table 1 1 1 i 1 1 i 1
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46 Bytes #9 & #10, Address Access Time (faa): Byles 9 and 10 are used to designate the address access time of the module.
This access time is presented as a 16 bit word; bit 0 of byte 9 becemes the L.SB of the 16 bit access time identifier and bit 7 of
byte 10 becomes the MSB. Consequentiy, f the module has an address access time of lass than 256ns, byte 10 will have a
vatue of 0Ch. If the address access lime is 256ns or greater, byte 10 is used in conjunction with byte 8 to designate the total

access time.
4.6.1 Byte &:
Address Access Time (LSB) ait7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit Bito

Reserved 0 0 0 0 G 0 0 0

1 (+x0A) ns 0 0 0 0 Y 0 0 1

2.(+x0A) ns 0 0 0 o 0 0 - 1 0

254 (+x0A) ns 1 1 1 1 i 1 0 1

255 (+x0A) ns 1 1 1 1 1 1 1 1

New Table 1 1 1 1 1 1 1 1

4.6.2 Byte #10, Address Access Time Continued: This byte wili be loft at 00h if the address access time of the module is less
than 256 nanoseconds. If the address access time of the modufe is 256 nanoseconds or greater, byte 10 1s used in conjunc-
tion with byte 9 to determine the access time of the assembly.

Address Access Time (MSB) Bit 7 Bit & Bit5 Bit4 Bit3 Bit 2 Bit 1 Bilo

0 {+x09) ns 0 0 0 0 0 i 0 )

256 (+x09) ns 0 0 0 0 0 [} 4} 1

512 {+x09) ns 0 Y 4] 0 0 0 1 o

1024 (+x09) ns 0 o 0 0 ) 0 1 1

2_048 (+x09} ns 0 o 0 0 ¢ 1 0 0

4098 {(+x09) ns o o] Q 4] 4 1 4] 1

8192 (+x09) ns 0 0 0 0 0 1 i 0
16384 (+x08) ns 0 0 0 0 0 1 i 1

H
I
4
'
H

4.7 Byte #11, Module Configuration type: This field describes the module’s error detection and or correction schemes:

Error Det/Cor Bit7 Bil 6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0
None 0 0 [+] o 0 0 Q 0
Parity 0 a [ 0 0 0 a 1
ECC 0 0 Q 0 0 aQ 1 [¢]
TBD 0 0 0 o] 0 0 1 1
T80 0 0 0 0 0 1 0 ¢]
TBD 0 0 o} 0 0 1 0 1
78D 4] 0 o] 0 0 1 1 0
18D 1 1 i 1 1 1 1 1

4.8 Byte #12, Reserved: This byte is reserved for future offerings.
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4.8 Byle #13, Page Mode Access Time {tpp): Byle 13 represents the page mode access time from chip enable of the device
{tpa) in nanoseconds.

Page Mode Access Time Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit2 Bit1 Bito
Reserved ¢ Q 4] 0 Q 0 0 o]
ins G 0 0 1] 0 0 0 1
2ns [¢] 0 0 ] 0 Q i 0
253 ns 1 1 1 1 1 1 0 1
254 ns i 1 1 1 1 1 1 0
New Table i 1 1 1 1 1 1 H

4.0 Byte #14, Output Enable Access Time (tgg): Byte x14 represents the access fime from output enable of the device (og) in

nanoseconds.
Output Enable Access Time Bit7 Bit& Bit5 Bit 4 Bit 3 Bit2 Bif 1 Bit 0

Reserved o] 0 Q 4] 0 4] 0 ¢

ins [¢] 0 4] 4] 0 Q 0 1

2ns 0 0 4] 4] 0 0 1 0

253ns t 1 1 1 1 1 1] 1

25415 i 1 1 1 )i 1 1 1}

New Table 1 1 ‘1 1 1 1 1 1

411 Bytes #15 & #16, Chip Enabie Access Time (fog): Byles 15and 16 are used to designate the access time from chip enable
of the modute. This access time is presented as a 16 bit word; bit 0 of byte 15 becomes the LSB of the 18 bit access lime
identifier and bit 7 of byte 16 becomes the MS8. Consequently, if the module has a chip enable access time of iess than
256ns, byte 16 will have a value of 00h.- If the chip enable access time is 256ns or greater, byte 16 is used in conjunction with
byte 15 to designate the total chip enable access time. ' ’

4111 Byte #15:

Chip Enable Access Time Bit 7 Bit & Bit & Bit4 Bit3 Bit2 Bit t Bil ¢
{LSB). :
Reserved 8] 0 0 0 ¢ 0 0 [
1 (+x0F) ns 4] o} 0 0 0 s} o} 1
Z {+x0F} ns 0 0 o g Q ¢ 0
254 (+xOF) ns 1 1 g i 1 1 0 1
- 255 (+x0F) ns 1 i 1 1 i 1 1 1

4.11.2 Byte #16, Chip Enable Access Time Continued: This byte will be feft at 00h if the chip enable access time of the module
i less than 256 nanoseconds. If the chip enable access fime of the module is 256 nanoseconds or greater, byte 161s used in
conjunction with byte 15 to determine the chip enable access time of the assembly.

Chip Enable Access Time Bit 7 Bit 6 Bi# 5 Bit 4 Bita Bit2 Bit 1 Bito
{MSE})

0 (+x0F) Bs 0 0 o 0 0 o 0 0

256 (+X0F) ns ¢ 0 0 o o 0 0 1

512 (+x0F} ns 0 0 0 0 0 0 1 0

1024 (+x0F) ns 0 o 0 [} 0 ) 1 1
2048 (+x0F} ns 0 0 o 0 0 f 0 0
4096 {(+x0F) ns’ [ 0 0 ] o A o 1
8192 (+x0F) ns ) 0 0 ) 0 1 1 [
16384 (+x0F) ns 0 [ 0 0 0 1 i 1
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412 Byte #17, Burst Length: Byte 17 is an 8 bit mask which indicates all burst lengths supported by the device. If a bit in byte
17 is “1" then the associated burst length is supported by the module. I the bitis "0", then that burst length is not supported.

Bit7 Bite Bit5 Bit4 Bit3 Bit2 Bit 1 Bito

Burst Length = Page TBD TBD TBD Burst Burst Burst Burst
Length 8 | Length4 | Length2 | Length1

1orgQ forQ Toro Tor0 tord torQ tor0 lorQ

4.13 Bytes 18-31: Open. There are no defined PD settings for these bytes.

4.14 Bytes 32 through 62, Superset information: If a superset technology is developed and is completely backward compatible,
it may be specified and its SPD may be defined in byles 32 through 62.

4.15 Byte §3, Checksum for bytes 0~62: Attime of the publish of this standard, the checksum method is eurrently in baltot and is
not yet incorporated, suggested method is modulo 256.

§ From the general SPD standard: The descriptions of bytes 64—127 are repealed here For Raference ONLY. Manutacturers
MAY include information which is pertinent to their particular modules, place and date of manufacture, ete. If 2 module
manufacturer decides to write data into bytes 64127, they must follow the format and order presented below. If a module
manufacturer chooses not to include the data outlined below, they must feave bytes 64—127 unprogrammed; blafk state of
these bytes may be 00h or FFh, Defailed implementation of byles 64127 is detailed below in paragraphs 5.X:

5.1 Bytes 64-71, Manufacturers ID code per EIAJEP106. Manufacturers of a given module may include their identifier per
Jedec spec JEP106. 00h is not allowed and FFh indicated continuation. The first byte is utilized, the second byte filling, Un-
used locations/bytes should be FFh.

5.2 Byte 72, Manufacturing Location. Manufacturars may inciude an identifier which uniquely defines the manufacturing loca-
tion of the memory module. While the SPD spec will not atternpt to present a decode table for manufaciuring sites, the individ-
ual manufacturer may keep track of manufacturing location and its appropriate decode represented in this byte.

53 Bytes 73-80, Manufacturer's Part Number: Manufacturers may include their part number in 6-bit ASCH format within these
bytes. :

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

55 Bytes 93-94, Date of Module Manufacture: The module manutacturer may include a date code for the module. Specifical-
ly, byte 93 may contain the year in Binary and byte 94 may contain the week in Binary.

5.6 Bytes 895-98, Module Serial Number: The supplier may include a serial number for modute. The supplier may use whatever
decode method desired to maintain a unique serial number for each module.

5.7 . Bytes 99-125, Marufacturers specific data, open area: The modute manutacturer may add any additional information
desired into the module within these locations.

5.8 Bytes 126-127, Reserved: These byies are reserved and cannot be later allocated.
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4.2 One Byte Memory Modules

4.2.1 - 22 PIN SIP/SIMM DRAM MODULE
CAPACITY-—64K, 256K WORDS OF 4 BITS
CONFIGURATION—SINGLE SIDED MODULE USING 64K OR 256K DEVICES
PACKAGE~22 PIN SIP MODULE
PIN ASSIGNMENTS—Fig. 4.2-1

— 24 PIN SIP/SIMM DRAM MODULE
CAPACITY—128K, 512K WORDS OF 4 BITS
CONFIGURATION—DOUBLE SIDED MODULE USING 64K OR 256K DEVICES
PACKAGE—?24 PIN SIP MODULE
PIN ASSIGNMENTS—Fig. 4.2-1

— 30 PIN SIP/SIMM DRAM MODULE

CAPACITY—84K, 256K, 1M, 4M WORDS OF 8 OR 9 BITS, & 16M WORDS OF 8 BITS
CONFIGURATION—SINGLE SIDED MODULE

—USING 64K, 256K, 1M, 4M, OR 16M MEMORY DEVICES
LOGIC FEATURES—Some of the modules contain a "presence detect” feature which conists of outputs

that supply an encoded value which defines the storage capacity of the module.
PACKAGE—30 PIN SiP MODULE
PiN ASSIGNMENTS—Fig. 4.2-1

4.2,2 — 30 PIN SIP/SIMM DRAM MODULE FAMILY

CAPACITY —64K TO 8M WORDS OF 4 OR 5 BITS
—128K TO 16M WORDS OF 2 BITS
—256K TO 32M WORDS OF 1 BIT

CONFIGURATION—ONE OR TWOQ SIDED,

—USING 64K, 256K, 1M, OR 4M DEVICES
CAPACITY——32K, 84K, 128K, 256K WORDS OF 8 BITS
PACKAGE—30 PIN SIP MODULE
PIN ASSIGNMENT Fig. 4.2-2

4.2.3 — 23/25/26/28 PIN ZIP/SIMM DRAM MODULE FAMILY
. CAPACITY —256K TO 16M WORDS OF 4 BIT
—1iM TO 64M WORDS OF 1 BIT

CONFIGUBATION-—DOQUBLE SIDED, USING 1M, 4M, 16M, OR 64M DEVICES

PACKAGE—THE X4 MODULES, 26 PIN ZIP/SIP MODULE

THE X1 MODULES, 23 PIN ZIP/SIP MODULE

PIN ASSIGNMENTS—Fig. 4.2-3

NOTE: At the highest density using 64M memory devices, the modules must be expanded to 25 or 28 pins
to provide the needed addresses. These modules will be defined in more detail whenthe packages for

the 64M memory devices have been defined.
4.2.4 - 60 PIN ZIP/SIMM SRAM MODULE

CAPACITY-—2 X 64K, 2 X 256K, 2 X 1M WORDS OF 4 BITS

CONFIGURATION—DUAL BANK MODULE USING DEVICES WITH 64K, 256K, OR 1M WORDS—
SELECTABLE AS 64K, 256K, OR 1M BY 8, 128K, 512K, OR 2M BY 4

PACKAGE—S60 PIN SIP MODULE WITH ZIP TERMINAL CONFIGUHATION
PIN ASSIGNMENTS—Fig. 4.2-4

— 70 PIN ZIP/SIMM SRAM MODULE

CAPACITY—84K, 256K, 1M WORDS OF 9 BITS

CONFIGURATION—SINGLE BANK MODULE USING DEVICES WITH 64K, 258K, OR 1M WORDS—
SFLECTABLE AS 64K, 256K, OR 1M BY 9

LOGIC FEATURE-—-SEPARATELY CONTROLLABLE BIT FOR USE AS PARITY BIT

PACKAGE—70 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4.2-5
Release 1-7
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Page 4.2-3
4 DEVICES LONG 8 OR 9 DEVICES LONG
PHYSICAL SINGLE DOUBLE SINGLE DOUBLE
CONFIGURATION BANK BANK BANK BANK
VERSION Nxa leanx1] anxa NX8 NX8(@) | NXB9) | 16MX8 | 2N X8(9)
Gt s 1 ves,  d_one (1 mme L_ven 1 oo [ _wo L. o0
m | 2f Twe o qTTvee T e T e TLoTE TTTCE L E S
| e oy C T T 1T el T e Tl e D17 ee T e L bee”
4 4 0
05 S - R " T T T R BT
& 8 ___““_____._“____:__m___"g?_é'__ ooy 1 opos 1 pat Dot
m| e Ty T T e T e T e T e e e
m | e T TR T T T T e T T e T e e T T T
m | s Cer T D T Ta TTT el T T T T T T T T
il 10 o1 AQ D1 Doz ooz Doz pQ2 paz
StH 11 W 1 Ad Ad
AP 12 ““:i--nmw_*m“ﬂ“%“- T ..._....-.....:...__.._.._._ T s
o3 IREY ST S - Qv SO INNY IO =T S I
w | 1] T e TR T T e T e T e T e e e ]
& 15 Q2 iy AG AG AT A7 A7 a7
& 18] os Ao Lo Lopoe N pas 1 par 4 pod 1 DG ]
Ol I e 7 - S Ao T M N
0 R ot e =g = R O I Y N
@ | 1ol TR TR T T LT s f cwe 1 ve Ul me L P
£ 20 D3 AS RE1 RE QS5 DQs DQs 0as
@ 2 e - voo L es L pes LW LW L L
e | 22 Tves | ves T Tl ear (K ves 1y L vee 1 s ]
BT e s [ Cwss _ YT oos J 1 oos T cos I oo
B4 24 - RE2 NG _ince 1ooeon 4 an | PO
FTES ] 25 07 paQy - DGz [JQ‘J“ "
€26 =T VOIS - L SO
@ | a7 D O I =
G I O TN I SR g
2 | 29 Lo Lopoe LMo o pee
&3 3o VoD vOD VDD VDO
TOP VIEW
T e MO B S S
TO PROVIDE .
ACCOMIDATE 64K & 256K DEVICES ONLY. PRESENCE DETECT
“ OPTIONAL VS8
“+ NG FOR SINGLE BANK VERSION SizE 2561512K| 1M
$ OPTIONAL VSS WHEN A8 NOT NEEDED | PN
4 OPTIONAL REFRESH (F) FUNCTION potl L] HT L
@ ON THE 22 PIN 4N X 1 MODULE, 1 M8 & 4 M8 DEVICES MAY BE USED. PIN1718 PD2 Ll L

USED FOR ADDRESS EXPANSION
% POTENTIAL VSS

CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE, GIVING

LENGTH AND NUMBER OF SIDES POPULATED.

VERSION IS THE LOGIC ORGANIZATION OF THE MODULE WHERE “N” IS THE CAPACITY OF THE MEMORY DEVICE USED.

FIGURE 4.2—1
22, 24,8 30 PIN DRAM MODULES
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Page 4.2-4

PHYSICAL

CONFIGURATION

4 OR 5 DEVICES LONG
SINGLE SIDED

4 OR 5 DEVICES L ONG
DOUBLE SIDED

VERSION

N X 4(5)

2N X2

4N X 1

2N X 4(5)

4N X 2

8N X1

=
R
[ ]
HEt

30 PIN
SIP MODULE
TOP VIEW

O W o~ D W N =

VOB
D4

P din dur o v - o

NC

NC

NC

NC

D4
Q4

o S R TN e

NG

NC

. w we o G ey

s e s o o o

iy g g —_—

e - - o o o

D1

Q1

NC

NC

D3
Q3

fom w0 v e

. S

D1

Qi

T TR

o oo mee mo oay e

o > o = o o o

koo e o . -

s e s —— -y

NC

NG

s gpuin s v o o o]

D2

Q2

NC

A G G -

NC

A3

D1

b o o o -

i e s - — o

jowt X = o o

b ow we om o oe 2w

o wn o o v o

e e e e g —

o o . -

Do

NG

- D1

o

Q1

V8S

NC

ey G e =

NC

2]

e oun o s OB QNS

1 | ]
11t
1l
1{15135
i
121
I'I

= o - —— = o

RE
NG

Do
Qo

VDD

s ot e e i -t

NC

o

NC

CE3

o 00 e e - ]

CE4

RE1

RE2

fim oo e o — -

Qo

HRILK K]

e e o -

NC

PIN 6 RESERVED FOR OPTIONAL REFRESH (F} WHEN NOT NEEDED FOR A10

CONFIGURATION DEFINES THE PHYSICAL ARRANGEMENTS OF THE MEMORY
DEFICES ON THE MODULE, GIVING LENGTH AND NUMBER OF SIDES POPULATED

VERSION IS THE LOGIC ORGAN|ZATION OF THE MODULE WHERE "N" IS THE
CAPACITY OF THE MEMORY DEVICE USED

MEMORY DEVICES WITH A CAPACITY OF UP TO 4Mb BY 1 CAN BE ACCOMIDATED
ON THE MODULES DEFINED IN THIS STANDARD

FIGURE 4.2-2
30 PiN DRAM MODULE FAMILY
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23,25,26,0R 28
PIN ZIP SIMM
TOP VIEW

VERSION @NX1 #NX1 &NX4 % NX4
HEH 1] _ves _|__ves_ |__vss_ |_VsS _ _
@ 2| A i JREO_ | Qo S0
£33 <] I = N LT NI
H) IS NN TNDN NCOPN L N e B Jg- B
{5 5 *AQ A9 D1 D1
[ 6] Ao | A0 o Al A0
al 4 IS S N NN N JO Jv. NN
Y 8l A | A A0 _ | _ A0 |
{3 o “m__|__m__j__a_ ]
gy 10 e VCC Az A2
et nl o _|__o_lo_m_{_m
RED 12_—0:__WQ_____i_v_c_;_c____y_og_wﬂ_
[ wl "W T Tw_ | |_mE _]
w| wlmEmTTEsdTTEs e I
T 15)  vee “vee W W
) 18] _as_ | A _|_veo_ | _¥eS L
i 7 a5 A5 N A 1A
ap 18] _ae_ _|__as_ | A4 oAl
(= 19“__&__“_/3____“@“___55____
o &) 20 AR A8 A7 A7,
= 211 R | AU 1 A8 2]
m) 22| TR | _no_ | _ee_ j_ An_
(2 23 ves | RER__|__@_d..Ne_ ]
| 2 . ST (R~ R U
g |25 vSS _os e |
[TTTRl 26 VSS D3
| 27 i
] 28 T s

N = THE ADDRESS CAPACITY OF THE MEMORY DEVICE USED
@ THIS CONFIGURATION 1S APPLICABLE TO 1M, 4M, & 16M X 1 DEVICES.
& THIS CONFIGURATION IS APPLICABLE TO AB4M X 1 DEVICE

& THIS CONFIGURATION IS APPLICABLE TO 256K, 1M, & 4M X 4 DEVICES.
o THIS CONFIGURATION 15 APPLICABLE TOA 16M X 4 DEVICE

© THESE ADDRESS PINS ARE NG WHEN NOT NEEDED FOR THE MEMORY DEVICE USED.

FIGURE 4.2-3

23/25/26/28 PIN DRAM MODULE FAMILY

Release 1-7

XILINX EXHIBIT 1013
Page 185

Page 4.2-5




JEDEC Standard No. 21-C
Page 4.2-6

2 X tM BY 4 SRAM MODULE

2 X 256K BY 4 SRAM MODULE

2 X 64K BY 4 SRAM MODULE

60 PIN ZIP/
SIMM W YU

=] 2 L B e Y ————
| POYG) | PD1(O) | PDIG) | T s B Moo Moo
NG 4 | FD2(Q) | PD2AG) | PD2(G) |
e ety i 551 [ ne ]
ey vee | g8 i v e e
PR I D1 o
. U —_—— ] 11:} NG »
_q—-————-—u A 12 187 L Y o [ e e ] e e e i
R A 114 ] T RGN NSPN—cot
P F——— A 16 L e e o e e e
I st MEHE B 177 —
N HpEIp S S 19 e m—
e 21171 VRS PSS
e D2 :22 e e e e o o cantn i s i i ]
———— [ ——————] 23] | Q3 | e—t—
e e e o e o ] 251 Voo pmercmcmi
U e e 2701 | we A A
A NC - O B S
LA LA L NC 2 [ e 3
e 1 20 —— JR— e s ]
——— = 313 [ .
fremrevecrcres NG [§32 - gt RUUNUUNUN Nt
T e T NG NC A
A NC NC a4 = o e o e ]
e ] 35 | .NC -
oo v o o bt 7] D5 | el
e —— D4 a8 RS R TRV JOV U —-—
St ey bt [l PP — —
f——f——n Q4 [::40 e s e o [, e e s s e e
——————— - MET | GND | et e
e ————— A [42 -l QRN VU AP
I e S 4311 i —
FFE VRN F—— A a4 SOV . S SRS R AP o
e 45t R R
ngupupnt syl SR S 470 S ——
| ot A []48 e e e e e e
b : a9l R E—
L e NC ESD AV 5. DI T Mp———
et | "pg__| 5 i Sl B A0 s e
-2 o I [ Peien e
v e o e [ e e )i o e s 551 VYOG | e
P Man—— S NC 156 | — LN J— [
—— — — ] —— ——— [ Y S [ E———
o] e 59 NN K .

The PD{n) pins are connected to GND {G) or left optr (O).

Et ENABLES Q0, Q2, Q4, & Q6
E2 ENABLES Q1, Q3, Q5, & Q7

FIGURE 4.2-4
2 X 64K TO 1M BY 4, 60 PIN SRAM MODULE FAMILY
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1M BY 9 SRAM MODULE

256K BY 9 SRAM MODULE

64K BY 9 SRAM MODULE

/" 70 PIN ZIP/ N
SIMM

1 GND

PDHG) | PD1(©) | PDI@G | [ 2 H | GND_ |t
SO rei-uiay 3141 PD2{0) | PD2(G} | PD2(G)
s NC 04 e
T vee T 50 NC R —
- vCe [le S AR AU B
e e e 74 D1 &
. Do [is e — T
@) A | []10 °p AN g E——.
) e e s savers [ s s e e e et
] A | [}12 g A R
q et e v —_— i e i
T e i3y N ! I
o NG []14 A Y SNt
o o o e e 1503 NC &
- D2 s SN MR R
[ — — T ND ] 70 Q2 B
% GND gk s e e e e s e o e ]
[~ 19 A Be
et A |20 AT I
(= —— — | 21[] A &
& D3 {22 e e e e e e e — — — ]
[ e 23(] Q3 g
n A {24 LS v Mg
T T T e 25(] A Be
i A {26 e e e s e e e e ]
= o e e o e 2711 VCC &
= D4 {128 o e e —_— oo nan e
G| NG| 30 25 ol >
I O PORRGEIER Sp,
= e e e 31 w2 b
e Wi 32 RO I R

T e 331 NC A A
A A NG ]34 e o e e e e —]
o o e e e e — asl] El TSI
g E2 []36 SR L A S U

e e e e T T 37] NG NG A
A NG NG {138 SR AN NP
[ = e o e e e e 3903 NC »
g A 40 RS e EEUUUUN N —
o = — s o o e e 413 R B
i D5 [142 e e ]
SR T RVt 420 Qs &
- VCC {144 e e oo e e e e e ]
Piaiunia DM R 451 NG &
<t A (46 S PPN S S
Ty 471] A o
g A [l4s e e e o e e et e e —]
| — e o o e | e e 493 L et
i D6 5o SN R A
o e o e e e e e e e = 511] QB |eommmmmmmam———
e NC 52 N AN
T 53] NG e
i A []54 L b e e e ]
— — — | e — — 55[] A | emm———
% A (]se SRS AN S
P — -tk 5711 A 3o
< D7 1s8 L T
=g 591 Q7 .
i NC geo e e ]
[ e e e e e e e 61[] NG | commmmmom—]m—
~ NC rle2 L T
T NG 630] L e s p i
< NG [164 SR U by
e e e e e 651 VGG &
< D8 {66 ]
ahseien I T 671 Q8 -
. NG {es oh e s
& GND 7o S—

The PD(n) pins are connected to GND {G) or left opin {O).

Et & W1 CONTROL Q0, 1, Q2, Q3, 5, 6, Q7, Q8
E2 & W2 CONTROL Q4

FIGURE 4.2-5

64K TO 1M BY 9, 70 PIN SRAM MODULE FAMILY
Release 1-7
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4.3 Two Byte Modules & Cards

4.3.1 - 76 PIN ZIP/SIMM SRAM MCDULE
CAPACITY~-2 X 84K, 2 X 256K, 2 X 1M WORDS OF 9 BITS
CONEIGURATION—DUAL BANK MODULE USING DEVICES WITH 84K, 256K, OR 1M WORDS—-
SELECTABLE AS 64K, 256K, OR 1M BY 18
128K, 512K, OR 2M BY 9
LOGIC FEATURE—2 SEPARATELY CONTROLLABLE BITS FOR USE AS PARITY BITS
PACKAGE—76 PIN SIP MODULE WITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4.3-1
4.3.2 — 40 PIN SIP/SIMM DRAM MODULE FAMILY
CAPACITY ~—-64K TO 4M WORDS OF 16 OR 18 BITS
—54K TG 8M WORDS OF 8 ORS BITS
-~128K TO 16M WORDS OF 4 BITS
—256K TO 32M WORDS OF 2 BITS
—512K TO 64M WORDS OF 1 BIT
CONFIGURATION—ONE OR TWO SIDED,
—USING 84K, 256K, 1M, OR 4M DEVICES
PACKAGE—40 PIN SIP MODULE
PIN ASSIGNMENTS—Fig. 4.3-2

4.3.3 - 60 PIN DRAM CARD FAMILY
CAPACITY—512K, 1M, 2M, 4M, & 8M WORDS OF 16 OR 18 BITS
CONFIGURATION—SEVEN DIFFERENT CONFIGURATIONS
—USING 1Mb & 4Mb DEVICES AND WITH 1, 2, OR 4 RE CLOCKE.

LOGIC FEATURES, The cards contain a “PRESENCE DETECT” feature which conists of output pins
which supply an encoded value which defines the storage capacity, configuration, and speed of the
card.

FACKAGE—80 PIN JEDEC MEMORY CARD

PIN ASSIGNMENTS—Fig. 4.3~-3A '

CONFIGURATION BLOCK DIAGRAMS—Fig. 4.3-3B

4.3.4 — 68 PIN MULTIPLE TECHNOLOGY MEMORY CARD FAMILY

CAPACITY—UP TO 32M WORDS OF 16 BITS

CONFIGURATION—ONE BASIC CONFIGURATION that allows the use of SRAM, EEPROM, EPROM,
or ROM memory devices with software or firmware control to accomidate the device characteristic
differences.

LOGIC FEATURES, _
—The card contains an internal MEMORY called the "ATTRIBUTE MEMORY"; the contents describe
the hardware and software characteristics, and use of the card.
— The card contains a “PRESENCE DETECT" feature which conists of output pins which supply an
encoded value which defines the storage capacity, configuration, and speed of the card.

PACKAGE—68 PIN JEDEC MEMORY CARD

PIN ASSIGNMENTS—Fig. 4.34A

MEMORY CARD OPERATION TRUTH TABLE— Page 4.3-4B

MEMORY CARD SPECIFIC TERMINOLOGY— Sec. 2.8, Page 2-13
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2 X 1M BY 9 SRAM MODULE
2 X 256K BY 9 SRAM MODULE

2 X 64K BY 9 SRAM MODUL
S TBPINZIPY N
SIMBA . N —

P PD1(O PD1 I [ gl e ]
|_PRUEG). | FRIO) | POUG) | 2 33 | PD2(O) | PD2AG) | PD2(G)
i DO I e - -
e 00 e 53 1 by | mem—
e 1 e TH L Q1 |mmmmm——
== vee T Ao S L NG e
] D2 | 12 "= ——*5’1—-“-—-—-—"“———:
@] Q3 | [ 14 el e e et
o ey g B = 15 | A | reme—————
A g VLA [m————
- O o I
S et p i [ 203 | D5 _fmmmm——g——b
ity it Nalv-outen B B i Sl SO M mapessppan magmspery. <
e e 2601 || D7 _|meomeet
ek . Q6 o P 29 o s — — ]
] A | 30 1 |yee —— ——=
_Nc | Ne | NG | a2 = e T e T we ]
NG NG Nc | T w7 M e T e 1 e
P et GND _| [36 - NG L NE N
e ST T | EE |
g___ s :33 390 | B4 |seeee—m—
e T e 1 Ol AT | GND |
Pt sledeien utr=ut I B o JRR i SO gy ey
St efntanten = et = : 490 | DY |memm—d
3.__ == -V%%_ z::iﬁ ] Qe |mmeemmed
[ —eeeed D10 | 50 D gl SO B e gy
Permtend ittt Erei [l S0 L Qu |l
. gt p—— Q10 52 537 i o——
- : A Cls4 = e
e M S LA e
T 5 ] s S L GND_ |
el Q12 Cs0 o e — — ]
et A ez &3 f —— ——
e o= e LA e
}:—-——* B— *2—— s 653 LA e
e e T T Hes 6711 | VOC | semmmerioee
= " e 6911 D15 [ e erm—
e s a4 | 70 75 M as —— I
D16 =372 ——— —— -
DU — RExli 7317 D17
T —— Q16 | 74 75k ‘5;"_;”‘“”"’""_‘_‘"‘"'""_'—
GND 176

The PD{n) pins are connected to GND (G) or lefi opin {O). .

E1 & W1 CONTROL 0, Q2, Q4, Q6, 10, Q12, Q14, Q116
F2 & W1 CONTROL Q1, Q3, 05, G7, Qt1, Q13, Q15, Q17
E3 & W2 CONTROL OB
E4 & W2 CONTROL Q9

FIGURE 4.3-1

2 X 64K TO 1M BY 9, 76 PIN SRAM MODULE FAMILY
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)

CONPaC AL oN 8 OR 9 DEVICES LONG, SINGLE SIDED 8 OR ¢ DEVICES LONG, DOUBLE SIDED

VERSION N X 8(9) 2NX 4 4N X2 8N X1 4N X4 8NX2 16N X 1 @NX18

]

VoD
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G 40 PIN *  PIN 5 RESERVED FOR OPTIONAL REFRESH {F}Y WHEN NOT NEEDED FOR A10
iP MODULE
TOP VIEW @ N X18MODULE CAN BE USED ASA2N X 9 8Y CONNECTING ADJACENT 0, (. & DQ PINS TOGETHER

CONFIGURATION GIVES THE PHYSICAL ARRANGEMENTS OF THE MEMORY DEVICES ON THE MODULE
GIVING LENGTH AND NUMBER OF SIDED POPULATED, VERSION [S THE LOGIC ORGANIZATION OF THE
MODULE WHERE "N" IS THE GAPACITY OF THE MEMORY DEVICE USED.

THOSE PIN NAMES LABELED " (PRIME) ARE CONNECTED TO THE 8ACK SIDE OF THE MODULE ON
THE DOUBLE SIDED CONFIGURATIONS.

FIGURE 4.3-2
40 PIN DRAM MODULE FAMILY
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Page 4.3-5
PD4 | PDS
512K TO 8M X 18 DRAM CARD —es o] 58 | &7
BoNS | vss|VvsS
1 70Ns | vss | NC
Vs | 1 oo 2| PD3 | sonNs | NC | VvSS
S ER oo 4| PD2 | 50 NS NC | NC
W15 od 6| VCC PD SPEED TABLE
+RES NG| T oo 8 [RE2 NG
vsSS | 9 oo 10] A0
NG| 1 oo 2| Ne PG| PD2 | PD3
" (13 oo EE_”VCE: conreuratod 3] 4 | 2
" Az |15 oo IR SToK X 16118 2 RE_|VSS| NC | VSS
vss |17 ] oo 18] A4 TMX16/18 4 RE |vSS| NC | NC
a8, NC| 19 | oo 20 |DQ17, NG oM X 161182 RE | NG| VS8 | VSS
 DQO_|21 ] oo 2| VCC | A X 16184 RE [ NC| VvSS | NC
- DQt_| 23] oo 24| DQ9_| M X 16118 1 RE_|vss| VSS | VSS
vss_|25 oo 26| DQ1O | AM % 16/181RE | NC| NC |VSS
- DG2_{ 27 oo 28| DAt _| M 16/18 2 RE_|vss| Vves | NC
DQ3_|29 | oo 30 VCC | NOCARD |NC| NC | NC
| D4 )31 | o e 32 DA12 | PD CONFIGURATION TABLE
| VsS_}39 ] oo 34) DO}
DQ5 |35 oo 36 | DQ14
“Das |57 oo 38 | VCO_ FiN NUMBER
“pay lase| | B O o | Dats_ ~omaumAniod 50 1 63 | 52 | 8 | 7
Vs |41 ] = 42 | Dats | 1016 2 AE | NC | NG | RE1 NG | NO
 CEQ_|43 ] oo a4 AS ] M X 16/18 4 RE | NC | NC | REI RE2 | RE3
A, 145 ] o a 46| VCC_| o X 16/182 RE | A9 | NC | BE1 NC | NC
AT 147 ] o a 48| A8 X 16164 AE | A9 | NC | RET | REZ RE3
vss |49 ] oo 50 |* A9, NC| M X 16/18 1 AE | A9 | NG | NC } NC NG
 REO_|51] oo 52 |\RET, NG X 16118 1 BE | A9 |A10| NOC | NO NC
«A10, NG| 53 | oo 54| NC | M X 1618 2 RE | A9 | A10] RET NG | NC
_CE1_ 159 ] oo 561 VCC | CONFIGURATION PIN ASSIGNMENT TABLE
_PDS_|57 ] 20 581 PDY
vss |59 oo 60| NC Bins 10 & 20 (DQB & DQ 17) are NC for X16 Versions

TOP VIEW

* gEE TABLE FOR FUNCTION ASSIGNMENTS FOR THESE PINS
AS A FUNCTION OF CARD CAPACITY AND CONFIGURATION

FIGURE 4.3-3A
60 PIN x16 or 18 DRAM CARD FAMILY PIN CONNECTIONS
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Page 4.3-6
BLOCK DIAGRAM — 512K W 2 RE BLOCK DIAGRAM — 1 MW 1 BE
AD - A
W 256K X9 256K X
&Eo
CE1
— 256K X 9 256K X 9
RE1
DQOHDQB DQg LLQW AOZA10—Ps T AMX 9
w -—{>_-,._..__,.___
REQ B
CEO D — |
ce1l —P> '. |
DQO-DQ8  DQsLbaiy
BLOCK DIAGRAM - f MW 4 RE BLOCK DIAGRAM - 2 Mw 2 FE
AQ - A8
AQ ~ AG—]
W 256K X;ﬁZSGKXQ 256KX;§256KK9 W : IMXg iMX 9
W : ]
REQ - =[] ; REQ
5B a2 § : —
—. : | : CED
CE1 CE1 -
B pod 25 2
ﬁg} 256KX9256KX9 258K X 9 - iMXg 1IMXg
= RET ..
DQoCpos  DQg -'jooﬁ
QO -0Q8DAe ™ D17 ) C
BLOCK DIAGRAM — 4 MW 4 RE BLOCK DIAGRAM - 8 MW 2 RE
AQ - A8 : AD - A1
OW wxsﬁmx;ajmxs mxsl T AMX 9 MX 9
B_H’-EQ 5 B [ -Hﬁ
GEO 4Tz &eo
CE1 CE1 ; ,
— “mx oM x o 1M x oF 1M x g 4MX 9 MX 9
RET e
RET |
pevsmoe DQO Uooa DQg ~"'locm
DQO ~ DQ8DQY = DA17

FIGURE 4.3-3B
60 PIN x16 or 18 DRAM CARD FAMILY BLOCK DIAGRAMS
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UP TO 32M X 16 MEMORY CARD

vss_| a5
| CDi_|38]
oot |37
Dqt2 | 38|
| DQi3 |39
DQi4 | 40
DQ15 | 41
| B2 _|42]
F |4l
RFU_| 44]
RFU_| 45
A7 |48
 Atg_|47]
Atg_| 48]
A20_| 49
A21 |50,
—vee |51
yep2 | 52
A22_| 53]
| A23 |54
A24 |55
A2 _| 56
RFU_| 57
RFU_| 58]
- AFU_| 59
RFU_| 60]
~ RG_| 61
BD2_|62]
501 _| 63]
DGQB | 64
- pag_| 65|
DQ10 | 66
| So2_|e7]
V8S 68

Release 3-7

L —
oao| [r[vs]
oo| [2]oba®]
oo 3 9_@4__
oo| [a[bos ]
oo| [5]Das]
ool [el a7
oo| |70 E]
o e 8 | A10 |
ool| [al %
oal| [fof Au ]
oo ] Al
ool [if a8 |
ool [l AB ]
oo| [ia] ai]
oo || WP
oo| [18 BY |
ool [m7]veo
oo| |8l veer ]
oo| (o] e
ool |20} At |
oo| (e} Az
ool || A7
oo| |es] As |
oo 24| A5 |
oo| [z ]
oo| [l A |
ool [er] A2 |
oo| [z At
oo| [es] o |
0o 30| DQO
oo| [a|Dat
o 32 DQzZ
oo 'B'é"“'\jv'];'" * NOTE: This Standard is applicable to SRAM, EPROM,
e e o e ] OTPROM, EEPROM, and FLASH Memoty. Itis
ao 341 V8§ not applicable to DRAM.
LU
TOP VIEW
FIGURE 4.3-4A

68 PIN MULTIPLE TECHNOLOGY CARD FAMILY
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Main Memory Read Function for all types of Memory Card except DRAM
MODE RG|E2|Ei A0 G | W | vpre | vPP1 IDO15-DQ8| DO7-DQO
Standby Mode X HIH] X1 X 1X VCC VCC High—Z High-Z
Byte Access (B bits) HiH{L|L]L{H VGG VCC High~Z [ Even-Byle
HIiHIEL]IHILIH VCC VCC High-Z Cdd-Byte
Word Access {16 bits) H L L1 X E i H VCC VCC Odd-Byite | Even—Byte
Odd-Byte Only Access H L 1 H X L H VCC VCC Odd-Byte High-Z
Main Memory Write Function for SRAM and EEPROM
MODE RG|E2|E1lacl G | W | vepe | VPP |DQ15-D08| DQ7-DQO
Standby Mode X | H|[HIX XX VCC VCC XXX XXX
Byte Access (8 bils) Hl{H]|]L]L]JHIL VCC vCC XXX Even-Byte
HIH]JL]HIHIL VCC VCC XXX Odd-Byte
Word Access (18 bits) H LIL]IXiH1&L VCC VCC Odd-Byte | Even-Byis
Odd-Byte Only Access H LIH|I X IHIL VCC VCC | Odd-Byte High—Z
Main Memory Write Function for OTPROM, EPROM, and FLASH Memory
MODE RG{E2{E1jA0 1 G W | vPP2 | vPP1 |DQ15-DQS| DQ7-DQO
Standby Mode X1 HIHI X | X | X |VCC VPP |VCC, VPP XXX XXX
Byte Access (8 bits) H Hi{L}LIHI|L VvCC VPP XXX Even-Byte
HIHIFLiH|[HIL VPP VCC XXX QOdd-Byte
Word Access {16 bits) H LIL X ]| H]L VPP VPP Odd-Byte i Even-Byte
QOdd-Byte Only Access H LIHIX]HI]L VeP VCC Odd-Byte KRX
Attribute Mémory Read Function
MODE RGIE2E11A0| G | W VPP2 | VPP1 IDQ15-DQ8| DQ7-DQQ
Standby Mode X HIHI X X1 X VCC VCC High-Z High—Z
Byte Access (8 bits) L HiLiL | L|H] VCC | VCC High-Z | Even-Byte
LiHILIH}ILIH VCC VCC High~Z Not Valid
Word Access (16 bits) L L L X L M VCGC VCC Not Valid | Even—Byte
Odd-Byte Only Access " LIH | X L | H VCC vCC Not Valid High—Z
Attribute Mermory Write Function for SRAM and EEPROM :
MODE BG | E21Ei Aol G | W | veez [ vep1 [pQi15-Da8| DQ7-DQO
Standby Mode X Hi{H X X | X VCC VCC XXX XXX
Byte Access (8 bits) L HiL|]LJiH}L VCC VCC XXX Even-Byte
LI HILIHJHIL VCC VCC XXX XXX
Word Access {16 bils) L L L X1 H L VCC VCC XXX Even--Byte
Odd—-Byte Only Access L L | H]I X | H]L VCC VCC XXX XXX
Attribute Memory Write Function for OTPROM, EFROM, and FLASH Memory
MODE RGIE21E1 (A0l G | W | vpp2 | vPPI XXX___ | DQ7-DQ0
Standby Mode X HiHII X | X | X VCC VPHCC, VPH XXX XXX
Byte Access (8 bits) L HiLjiL|H]L VCC VPP XXX Even-Byte
L H L H | H L VCC VCC XXX XXX
Word Access {16 bits) L Li LI X i HIL VPP VPP XXX Even-—-Byte
Odd-Byte Only Access L L i1 H X H b VPP VCO KXX XXX

NOTE: For those pins in the above tables where "VCC, VPP" is specified, either supply may be used for
programming at the option of the manufacturer. However those cards which use VCC must be able to with-

stand VPP without damage.

'FIGURE 4.3-4B
68 PIN MULTIPLE TECHNOLOGY CARD FAMILY FUNCTION TABLES
Release 3-7
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4.4 Four Byte Modules & Cards

4.4.1 —- 64 & 72 PIN ZIP/SIMM SRAM MODULE
4.4.2 - 72 PIN SIMM DRAM MODULE FAMILY
- 72 PIN SIMM DRAM ECC MODULE FAMILY
4.4.3 - 88 PIN DRAM CARD FAMILY
4.4.4 —- 72 PIN DRAM SO-DIMM FAMILY
4.4.5 - 88 PIN DRAM SO-DIMM FAMILY
4.4.6 — 112 PIN MPDRAM DIMM FAMILY
4.4.7 - 80 PIN EEPROM SIMM FAMILY
4.4.8 - 100 PIN DRAM, SDRAM & ROM DIMM FAMILY

Release 7

JEDEC Standard No. 21-C
Page 4.4-1
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4.4.1 — 64 & 72 PIN ZIP/SIMM SRAM MODULE

CAPACITY—16K, 32K, 64K, 128K, 256K, 512K, 1M, 2M, or 4M WORDS OF 32 BITS
CONFIGURATION—FOUR BANK MODULE

—SELECTABLE BY BYTE GROUPS
LOGIC FEATURE—The 72 pin modules are supersets of the 64 pin family with added capacity.
PACKAGE—64 and 72 PIN SIP MODULEWITH ZIP TERMINAL CONFIGURATION
PIN ASSIGNMENTS—Fig. 4.4.1-1

Release 6
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Page 4.4.1-2
16K TO 4M BY 32 NOTES for 72—-pin ZIP/SIMM modute pinout:
SHAM ZIP/SIMM 1.ETenables DQapins 8, 10, 12, 14,and 24, 26, 28, 30; EZ enables
16K 64K 250K X 3 DQbpins 9, 11, 13, 15, and 23, 25, 27, 29; E3 enables DQc pins 44,
SﬁAM 2EPISIMM 46, 48, 50, and 60, 62, 64, 66; E4 enables DQd pins 43, 45, 47, 49,
and 61, 63, 65, 7.
2, W enables writing into alf enabled devices.
e 3. G enables outputs from any and all enabled devices.
ey 72 PIN (1 11 no | 4 This footprint is a superset of the 64-pin JEDEC standard. Any
NC {2 {1 zipsiim Ea---- -~ 64 pin JEDEC standard module may be used inthe 72—pin footprint.
o s el ! 3| PD3 | PD3 and PD4 become NG {OPEN) in this case.
_P24_ 4 i ¥ O I Tvss |5 “Vgé"" 5. Two pins {1 & 2) are available for future definition.
64 PIN 1] VSS |9 Vo9 |
| POUSIPOLI2I0 zpsmm [ [5[pos (7] Po2] | PRESENCE DETECT TRUTH TABLE
8 F SRPSESEE PR F—
DQa [8) DQa |4/ [ sl bab 1o Dab MOD CONFIG | PD4| PD3] PD2] PD1
| DQa 110 DQa {61 [ 17 Toas Il oas] 72P MOD | PIN| PIN| PIN| PIN
DQa |12 DQa | 8] ] 5 — or] 68| 67} 66| 11
DOa |14 DQ;;E O _Q._D_Qb_.l.a.,.g.__ # 16K X 32 O 0 0 S8
Sl S gompalt bt 311 pab 115 DQb BKX 32 s]s|ojo
1 B Bigoaloll g Sl
VDD 11 V0D 1123 Nl A |1 A H6aKX32 (0] 0| 5] 0
| A 118 A 4l ¥ i v v i 128KX32 | 51 0] 0] ©
A [2g A |8l o fron v e e e ] # 256K X 32 0j 0] 851 8
wezZrarh Hii7| A2l A 53KX82_| 0] 5] 0] 0
SN b SN ho 1|19 DQb {23 DQD iMX32 | o]l s of s
DQa {24 DQa {20 ===t
DQa |26] DOQa 224 [T oo —— 4AM X 32 0O s S Py
e — e — 3 {23] DQb |27} DQb
DQa 28] DQa |24 e O = OPEN GIRCUIT (NO CONNEC TIGN)
o | voala O H [25] DQb 128 DA S = CONNECTED TO VSS
AR 0 B 27 VSS [31] VSS | # indicates configurations duplicated in 64P package. Use PD1 & PD2 only.
A NGl ne 1l O H 201, NCIS3IA NOI oo sence pETECT NOTES
o e e [1{31| E2 35| E2 | 1.Compatibility has been maintained with existing 64-pin standard Lt
Et {36 E1 |33 = oeef~-=—1 2. PD signature has been added for 32K X 32 & 128K X a2 P
"5 e = a4 i ] (33 E4_[37] B4 I configurations that were not implemented in the 64~pin standard,
A bt o bl {3504, NG iagla, ng| 3- Six PD signatures are feft undefined for future definition.
A, NCj40| NC lag [ [~ e o e — - :
ves |2 ves bl O Do G 4] & ADDRESS PIN ASSIGNMENTS
Do 14 Dae i O H 130/ 0Qd 1491004 | | conFiguRaTion ADDRESS PIN NUMBER
500 11 bas | 0 [} 41| DQd |45 DQd | 7T2PMODULES f a3 {34140 33{69 |70} 71} 72
"o 48] Dae 144l [ H 43 Qg 1471 DQd |- ™= o NC| NC | NG | NG | NG | NG | NG| NG
"oae J5d Dae idl O H |45] DQd |45} DQd | ask x32] A [nc|ne | e [ne [ne | ne] ne
wazwarh i A 1 A sakx32] A | A [nc|ncine [nc]nclne
rezrach sl A_jsgl A | 128k x32] A1 A a[neinc |ne|nelne
rurrath st A _fsol A | asexaz] Al A Al alne[nelne]nc
puCyarh H (53 VDD 57) VDD sizkxae] Al Al Al ala [ne]ne|ne
"bas |50 bas |l O Hissl A 19 A_ mxaa] Alalalalalalnc|ne
oo 16 Do el O H 57 Dad 64 DQd | amxaz] Alalalalalalalne
Byl i Sahmat TOPVIEW Hlsql pad 63| DQd
pac |64 bac ool [ e — e o AMXBY ATATATALATATALA
o |6l bas 1ol O oy D10 1891009 | ["a4puODULES | 20 | a0 | 35 | 3
i P Hbm, sl pad |s7] Dad o
vSS |68 vss lgdg EMMEEJLSHM___ | 16K X 32 NC | NC | NC
A, NC|7d 0 H 6|4, NC| sakxa2] A | A |NC|NC
A 72 PIN 71|A, NC

FIGURE 4.4.1-1
16K TO 4M BY 32 SRAM ZIP/SIMM MODULE
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NOTE: The 72 pin module standards that follow describe two separate devices. Both have a4 byte
data interface. Oneisintendedtobe used with or without parity bits while the other contains error
correction bits ECC). The one with ECC is similar to the parity module but is not completely pin
compatible

4.4.2 — 72 PIN SIMM DRAM MODULE FAMILY

CAPACITY—256K TO 512M WORDS OF 32 or 36 BITS
CONFIGURATION—SINGLE OR DOUBLE SIDED MODULES _
—USING 1M, 4M, 16M. 84M, or 256M MEMORY DEVICES

LOGIC FEATURES, These modules contain a “presence detect” feature which conists of oufput
pins which supply an encoded value which defines the storage capacity and speed of the module.

PACKAGE—T72 PIN SiMM MODULE

PIN ASSIGNMENTS—Fig. 4.4.2~2A

BLOCK DIAGRAMS—Fig. 4.4.2-2 A=K. A series of block diagrams for recommended configura-
tions is summarized in Fig 4.4.2-1 and detailed in Figs. 4.4.2-2 B=K

POWER & INTERFACE VOLTAGE LEVELS: A pinout is provided for 5.0 V and for 3.3 V power and
interface levels as defined by a voltage key in the socket.

-.72 PIN SIMM DRAM ECC MODULE FAMILY

CAPACITY—256K TO 512M WORDS OF 36 or 39 BITS
CONFIGURATION—SINGLE OR DOUBLE SIDED MODULES
—USING 1M, 4M, 16M. 64M, or 256M MEMORY DEVICES

LOGIC FEATURES, These modules are optimized for ECC applications. They are similar to but not
the same as the modules described in Fig. 4-6. The Standard defines a "presence detect” fea-
ture which consists of output pins which supply an encoded value which defines the storage ca-
pacity and speed of the module. The PD code identifies the presence of an ECC module as well
as the speed and organization of the module. The Standard also defines the logic organization of
the modules in Figs. 4.4.2-3B & 4.4.2-3C. : : _

PACKAGE—72 PIN SIMM MODULE

PIN ASSIGNMENTS—Fig. 4.4.2-3A

BLOCK DIAGRAMS—Figs. 4.4.2-3B&C. A series of block diagrams for recommended configura-
tions is summarized in Fig 4.4.2-1 and detailed in Figs. 44.2-3B&C :

POWER & INTERFACE VOLTAGE LEVELS: A pinout is provided for 5.0 V and for 3.3 V power and
interface levels as defined by a voltage key in the socket,

Release 6~7
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72 Pin SIMM Block Diagrams

The block diagrams given in the 12 pages, Figs 4.4.2-2 B = K and Figs 4.4.2-3 B & C),
are applicable to the 72 Pin SIMM pinouts shown in Figures 4.4.2-2 A and 4.4.2--3 A,
These block diagrams are provided for guidance only. Other implementations with dif-
ferent block configurations are also acceptable.

The following table shows the applicability of the block configurations given to the 5 V and
3.3 V Non—-ECC and ECC modules.

Configuration # Banks Applies to: | Applies to:
5V SIMM {3.3V SIMM
Parity, Non—-Parity
X32/36 W/X4, X1 (X36) ior2 X X
X32/36 W/X186, X18 1or2 X X
X36 W/X4, X4/4CE 1or2 X X
X36 W/X4, X2/2CE 1or2 X X
X36 W/X16, X4/4CE tor2 X X
X36 W/X16, X2/2CE 1or2 X X
X32 W/X8 tor2 X
X36 W/X8, X2/2CE 1or2 X
X32 W/X32 tor2 X
X36 W/X32, X2/2CE 1or2 X
ECC
X36/40 W/X4 1or2 X X (X36 only)
Note: To reduce the number of diagrams, only 2 bank versions
are shown. In addition, in cases where one SIMM /O width can
be described as a depopulation of another SIMM (i.e. X36-=>X32),
the depopulated devices are shown by a "dashed” outline,

RE AND G WIRING FOR BYTE WRITE SIMMS.

FIGURE 4.4.2-1

SIGNAL NAME 5V SIMMs 3.3V SIMMs
G Tied to GND Wired to Pin 46

REO Connected as shown. RED, RE2 nets connected to-
Tied to pin 44 (REDQ) gether and tied to pin 44 (RED)

RET Connected as shown. RET, RE3 nets connected to-
Tied to pin 45 (RET) gether and tied to pin 45 (RET)

RE?2 Connected as shown. RED, RE2 nets connected to-
Tied to pin 34 (RE2) | gether and tied to pin 44 (REOQ)

RE3 Connected as shown. RET, RE3 nets connected to-
Tied to pin 33 (RES3)

gether and tied to pin 45 (RET)

72 PIN DRAM SIMM APPLICABILITY TABLE
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Page 4.4.2-3
5V 3.3V 5V 3.3V PRESENCE DETECT TRUTH TABLE
Byte Byte Byte Byte
Write Write Write | Write CONFIGUHATION RAC |ECTIPD1|PDAPDAPD4
PIN #IPIN NAME PIN NAME Ioin #IPIN NAME [ PIN NAME 1MB (256K X 36) {100nS | O s{0iIs!S
1 vss VSS 37 1ppQi7, NG | PDOIT,NC BB (16MX 3236) [80nS | O8O0 O} S
7onS | ©1810j84{0
2 38 |rpaas, NCiPDaG3s, NC
DQo | DAO P 85| 018101010
3_{ pgis | DQis ves | VSS B B2k X 36) J100ns | ©]0[S[ S| S
4 | oot DQ1 40] TED | TED Yeamp(aamxazae) [80ns | 00| S]OlS
5 { pais | DQ19 41] TE2 CE2 7o0nsf ojols|s|o
6 | paz pG2 42| TE3 CE3 60nS| 0l01S1010
7 {Do2o | pazo | 143} CET } CF N BRI
8 | DQ3 DG3 441 REQ REG T olsTs 510
9 D21 na21 45 NC,”ﬁE‘T NC, REl gans ] 0lsisjojo
10| vDD VDD 461 NC Kel BMB(2M X 36) [100nS | OJOJ0}1 81 S
11 Ny PD5 47| W W 05GB(128MX 32/36)| 8BOnS | 01010l O} 8
121 A0 AD 48 | po(Eco) | Po(ECC) ng “2 g g g g g
. 4 y n
13 Al Al 3§ DQ9 Da3 T6MB (AM X 36) |50nS] O{St0i8}1S
141 A2 A2 50 | D@27 } DQ27 16 (256M X 3236) [B0nS | O] S0l 0[S
15 A3 A3 511 pai1o | DGO 70ns | ofs|oflsio
16 Ad Ad 521 pQ2s | DQ28 BonS] 0]Sj0j 010
17 A5 A5 531 nott pait 3AMB (BM X 38) |50nS | 0104 S 518
18] A6 | a6 54| pa29 | DQ29 268 (512MX30) | 8003 1 0 L2 S 2
19 INC, A10 INC, AlQ 5§51 DQi2 DQ1i2 mnelolo(slolo
20 | Do4 DG4 56 ] DQ30 | DQ3o A CONNECTION 5 = CONNEGTED 10 V55
21§ pQe2 | DQ22 571 pQi3 | DQi3 . FEID Pin: V58 for EDO, NC for Fast Page.
22 } DO5S nos 581 pDG31 Dot Note: The ECG Function (Pin 48} is not a defined functien
for the devices in this standard, however, il is usedina
23 | DQ23 Q23 59 vDD voD cornpanion Standard for 72 pin ECC modules shown in Fig.
241 DQ6 DQ6 60 1 pQ3z pQaz 4-10. The presence of 4 VSS connection on this pin signi-
- - fies that an ECC modute has been inserled.
25 1 DQ24 DQ24 61] DQ14 0Qi4
26 | DQ?Y DQa7 62} DQ33 | DQ33 CONFIGURATION PIN ASSIGNMENT TABLE
27 { ba25 | BQ25 631 Da1s § DA1S MODULE SIZE, 36 BIT WORDS
281 A7 A7 64 | paaa | D03a |IEwis Vovex [ovz e [ 2n | am | om | tow] sz samalsaambossiyst2
29 NG, A11 INc, A11 ] [ 65 ] DQ16 | DQ16 F1™4g" | no | Nc|NC | ne |ata]ate] Ato] Ato) Ato] AT0] AT0} A10
301 vOb VDD 661 NC EDO 20 | Re | nc|ne | ne [astan | ast| A an] at] At At
31 A8 A8 671 pm PDT_IE3 | ne tuclasfnolaotasjaol aejnotnefrotas
22 NC, _{‘?_ NC, A9 Zg 2} FD2 33§ NC | REZ No [RE3| NC |REB| At2] A2} At2] Af2| At2) A12
3i Ngﬁss NC, Al2 7o PD3 FD3 w3a | nc | RE2 Ne LRE2] Mo |RE2| NG| NC | A13] AT3] AT3] A13
RE2 INC, A13 FD4 b a5 | nc | REY Ne |REY| N |RET] Ne [ RE| NG RE1] NC | RE
35 |PDQ26, NGPDQ26, NGt 1 71 NC _IPD(REF) * A11. A2, or A130n Pins 28, 33, or 34 are usad on madutes conlain
5 ,OF i i N ,0f e us -
36 lPDQB, NC ‘PDQS, NC 72 VsS VSS ing devices that require asymetric ROW/ COLUMN addresses.

; ? NOTE - This family of pincuts is approved foruse in SIMM modules

. i N which are nominally 4.257 long and with & height which varies
See Figure 4-18 for apphcabie block diagrams depencing on the configuration and the memery devices used. See
JEDEC Fublication 95.

5.0 T2 Pics DRAM SIMM VOLTAGE KEY 3.3 72 P DAAM SHIM VOLTAGE KEY

1403 IRELEREERLE 1L

38 ”

FIGURE 4.4.2-2 A
256K TO 256M BY 36, 72 PIN DRAM MODULE PINOUT
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b4 & DQO DQo

DO34e——| DO3 003
rEE_EEI I"EE__'E; .
poa3se——i DQ D11 } ipQ D23l
E I | | SV |

FIGURE 4.4.2-2 B
X32/36 DRAM SIMM, 2 Banks with X4 & X1 DRAMs
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DQD @t DQO DQ0
D &——1 BQ1 DO
pDQe &——j DQ2 DO2
DQ3 e— DQ3 DQ3
DG4 &— DQ4 DQ4
DOs e——— DQ5 DQs
DQ6 & DQ6 DQs6
pQy7 ¢&— DQ7 ’ DQ7
I WRGRR—— b — ]
3(3? DB DO bQs D2
CE1 e— [JCE UCE
DQg &~—i DQI DQ9
poipe———1 DQ10 Do
DO i1 & DO DQ1t
D2 8———1 D12 DQ12
DQ13 @t DO13 DQ13
DQid4e—q DQ14 BQ1i14
DQ5@—=—— DQ15 BQ1s
Do1gé——1 DQ16 DQ16
pQi7e—-—— DQ17 |— < DQ17
o - S S0 T " = M N D
CE2 ¢—d [TE [CE
pGoige—~———m—my DQ0 pQao
DO 1ge—me=— DQ1 bQ1
Do e—— Q2 DG2
DG2te———1 DQ3 DQ3
DQ22e—{ DQ4 o DQ4
DQ2ae~— DO5 DQS5
DQ24 #—d DQBG Jelels]
DQ2s5 == DO7 BQ7?
'——__,.-a- jonmin rormr wrvred

3326 DQ8 D1 DQY D3
CE3. ¢—j UCE . - UCE .
D27 e— DQY DQ9
pQzge——1i DQ10 DQ10
pQeye— DQTH pQ11
DQ3Oe——1 DQ12 " D2
DQ31 e— DQ13 D3
DQ32 g D14 DG4
DQ3ze~——i DQ15 DQ1i5
DOQ34e—— DQ16 pQ1e
DQese——-—t DQ17 —— - DQ17

T2 e T e ]

pQ8, DQ17, DG26, & D36 ARE NOT USED
ON THE X32 MODULE USING X16 DRAM

FIGURE 4.4.2-2 C
X32/36 DRAM SIMM, 2 Banks with X16/18 DRAMs
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e

DQO 1 DQ0O DQo

pQt e——— DQ1 DO
D2 8] ngz DO poz P9
pQ3 e—— Da3 DQ3
T e e e e
pad s—— 0o : e
pas «— pa1 D1
pas e— paz D1 pgz D10
pQ7 —— DQ3 DQ3
e e o e

DQs e—1 DQ  D8/4 pQ  Di17/4

DQi28—— DQ3 DQ3

DQ3e— DQO DQO

DQt

DQ3
S A WA I I
D D17/4

—E T

Dao

pat
pge D13

DQ3
R T T T

Do

oat
poz D14

DQ3

N
DQ Di17/4

DQo
Da
DQ34 &——-1 DQ3 DQ3
S = S I O S B - I O 000 S
DQaIse—— DQ ba/4 b  Di17/4

RE2 e : REs
FIGURE 4.4.2-2 D
X36 DRAM SIMM, 2 Banks with X4 & X4 W/4 CE DRAMs

Release 67

XILINX EXHIBIT 1013
Page 206



1

JEDEC Standard No. 21-C
Page 4.4.2-7

DGy ——1 DQO DQo

DQy e~—— DQI DO

oQ2 #——— DQ2 Do DG2 D10

nQs e——— DQ3 DQ3
—ETITI
DQO

DQt
paz P11

Do3
pa  Dis/2

=

DaQo

pa
paz D12

DQ3

DQO
DO

paz D13
DA3

|m._|_-l-—|—l—

pa  DisR

bQo

DQO

DG
DO34e-—— DQ3 : DQ3
poase—— DQ  Do/2 pa D192

RE? @ RE3
FIGURE 4.4.2-2 E
¥X36 DRAM SIMM, 2 Banks with X4 & X2 w/2 CE DRAMs
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CEC ] [TE - TCE
DQo &—— DQ0 -t DQO
DG #—md DQH -1 DQ1
DQ2 —1 DQ2 —t DQ2
DQ3 @i DO — DQ3
D4 — DQ4 1 DQ4
DQ5 e DQ5 —1 DQ5
DQs &—— DQB b4 DQB
ba7 e DQ7 — DQY7
Do D3
TEl «—{ UCE 4 CE -
PQg e— DQ8 —1 DQ8
DO QY 1 DQS
pQ11e— DQ1O 1 DQ1O
DQ 124 (3011 — DO
Q13 #e—————i D12 — DQ12
pQi4e——myi DQ13 - DQ13
‘D15 DQ14 L DQ14
pQise—— DQ15 1 D5

- EC‘E -
DQige— DQO — DQO
DQ1g St DO — DQ1
po20e— DQ2 -4 D2
DQ21e———] DQ3 — DQ3
DQz2e—— DQ4 — DQ4
DQ23 8t DQ5 — DQS
" pQ24e——— DQ6 1 DQ6
DQ25 8~ DQ7 — DQ7
D1 D4
CE3 @t UCE — UCE
pQ27e— DQB ~ D@8
pQzse— DQg — DQI
DQ29 @] DQT0 — DQ110
DQIpe— DA ~ DQ1
DQ31 @emmnmnd DQ12 -t DQ12
DQ32 @i DQ13 —{ DQ13
DQ33e—— DQH4 4 DQ14
DQ34e—— DQ15 — DQ15
T . *
RE3 e
A AD: DO & D1. D4 & D5
Boe {>> & B0: D2 & D3, D6 & D7
Al AR At-—+An: DO to D7
vDD® I = D0 to D7
Vs5e == &= D0 to D7

FIGURE 4.4.2-2 F
X36 DRAM SIMM, 2 Banks with X16 & X4 W/4 CE DRAMSs
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RED o

RE1 @

W e

G e '

AO-An

CEQ® @w—— LCE ] [CTE

DQo &~ DQO — pao

pQt e—— Q1 4 DO

pap e—-— DQ2 - DQ2

pQ3 e—— DQ3 — DQ3

DO4 e——1 DQ4 —{ DQ4

pQs5 -1 DQ5 4 DQS5

pGs e——— DQB -4 DO6

pQ7 e~ DQ7 - DQ7

Do D4

TEY e——f UCE | UCE —

DQY &—— DQB — DOB

DQ10e———] DQY -4 DQY

DQ1t &= DQ10 | DQ10

pQize—— DQ1f — D11

DQ13e—— DQ12 L] D12

DQ148—-] DQ13 | DQ13

DO 158 -

DQ16e—

DQS —

DQ17 ¥

DQ26
- DO3Ee—

TE? —— -

DQ1ge—— =

po19e—— DQ1 — DOt

DQ20e~— DQ2 — DG2 AQ@————
DQ2ie—— DQ3 — DQ3 Bo® L
pQ228——1 DQ4 - D4 A‘"*A“—'—“-"D——‘"A
DQ23e——— DQ5 1 DQs VDDe- p=
DQ24e~— DQB -4 DQ6 vese--
DQe5e—— DQ7 o

D1 D5

TE3A e——1 UCE — UCE

DQ27 e~ DQ8 —| DQs

DQ2ge—— DQY - DQS

pQRge—— DQ10 — DQ10

DQ3ge—1 DOt — DO

DQ31e— ] DQ12 L DQ12

DQ32e~——- DQ13 | bQi3

pQ3ze—— DQi4 — DQ14

DQ34e——— D15 DQ15

= -

RE3 @

FIGURE 4.4.2-2 G
X36 DRAM SIMM, 2 bank with X16 & X2 W/2 CE DRAMSs
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290089

DQO &=t DQO ! bao
Q1 +—1 Do L ba
pQ2 e DQ2 L+ Doz
DQ3 e—— DQ3 L] oas
DQ4 &——1 pQ4 ] baa
pas e— pas DO L pgs D4
DQE #——=v DB - pas
DQ7 +—— Da7 - pa7
CEl @

DOg e pao — pao
DQ10®—— DQ1 L DQt
DQ11 & DQ2 —{ pQ2
DQi2e———i Q3 | pQ3
DQ13e—— D04 . — bas
PQ14e——| DQS | bas
pa1se——1 DQs L pas
DQ168——— DQ7 L{ pa7

EEENEEE

DQ25 8t DT DaY7
OB ——EFFEeE —EEe |
DQ27¢—— DQO | - DQD .
DQ28e———1 DQ1 -1 DQT
Q2@ DQOZ — DQ2
pO30e——— DQ3 — D03
DQ3 e—1 DQ4 1 DQ4
DQ32e——; pas D3 | pgs D7
DQA3e—— DQB . b pos
DQ34#—— DQ7 1 DQ7
TE? ® |

RES @

AD S AD: DO to D3, DB to D11
BO®—————I>———— 80: D4 to D7, D1210 D15

Al—+An@—————ef S A1An: DO to D15
vDDe I & D0 to D15
vsse - + D0 to D15

FIGURE 4.4.2-2 H
X32 DRAM SIMM, 2 Banks with X8 DRAMSs
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X36 DRAM SIMM, 2 Banks with X8 & X2 W/2 CE DRAMs
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e e

pQo &—{ Dao .

pQi &——| Da1 L pat

DRz @y DO2 1 DQ2

0Q3 & Da3 - pas

pQ4 #— DQ4 .

pas e——| pas PO [ pas D6
DQ6 & DOB | bas
pa7 e—| pa7 - pa7
pas e—— pao
DQ178— DQ1
CET » —

bQe e—— Qo L bao
DQ108~— DO L pai
DQ 11 &———] DO2 L Daz
DQize— DQ3 L pas
DQ13e—— DQ4 [, — pa¢
DQ14 @ DQS | bas
DQ 15— DQS | pos
DQ166——— DQ7 - pa7
CE2 oo 1
bQ1ge—— DGO L 6o
DQ19e~—— DO L pa1
DQ20e—— DQ2 e
DQ2t 8~ DQ3 L bas
DQ22e—— D4 1 D4
DQ2ae—— pos D2 | pos D8
D24 &——4 DQE 1 DQB6
DO25 e DO et DOT7

TECTT T TR T

D126 &=l DQO = DQY i1 -
DQ3s e DO D5 %ﬁ: DO D %
CES o —e-1 S
DQ27e— DQO L bao
DQ288———1 DQ1 | pat
DQ2ge———1 DQ2 | paz
DQ30¢——— DQ3 L bas

DQ31 8——r DQ4 L1 04
DQ32o—————i D05 D3 — DQI5 D9
DQ33 @i DG —1 DQ6

D34 8 Q7 1 DQ7
G :

E3 @

FIGURE 4.4.2-2 ]

JEDEC Standard No. 21-C
Page 4.4.2-11

XILINX EXHIBIT 1013

Page 211




7

JEDEC Standard No. 21-C
Page 4.4.2-12

:

G

CED @umonmd TED - CEG
pQo e———— DQO — DGO
Qi e————ry DO — DO
DQ2 #~—— DQ2 — DOz
DQ3 +— DQ3 -1 DQ3
DO4 @t D4 — DO4
pos &— DAS i DQ5
DQE @i DOB - DQS
pDQ7 *—ry DQ7 — Q7
CTEl e—| TFEY -4 CET
DQY s— DOS8 — DQ8s
DG O @====ni DCY — DaQo
DQ11 #eosmmet DOHO — DQfo
D128 DG -1 DQ11

DO13e———i DQHZ -4 DQE2

DQ14 8-t DQ13 —~ DQ13
DQ15e—— DQ14 — DQt4

DQ168~———t DQ15 — DQfts

Do D1

CEZ @ TED — CEZ

DQ1ge———1 DQ16 — DQ16

DQig @t DQ17 — DQ17
DQ20e—— DQ18 - DQ18
DQ21e——— DQ19 — DQ19
. DQaze——— DQ20 — DQzo

DQ23e———| DQ21 — DQ21

DQ24e——— DQ22 — DQ22

DQ25#~——-f DQ23 — DQ23

CE3 #— TE3 1 CE3

DQ27¢— DQ24 — DQ24

DQ2p et DQ25 — DQ25

DQ29e——— DQ26 — DQ26

DQ3oe———1 DQ27 — DQ27

DQ31 ] DQ28 — DQ28

DQ32e—] DO29 - DQ29

DQ338~—=1 DG3D — DQ30

DQ34e—— DQ31 — DQ31

Age > » AQ:D0&D1.D4&D5
ace > = B0:D2 &D3,D6& D7
Al Ane > » Al-+An: DO lo D7
vDDe - > DOtoD7
vSse = &= D0 to D7

FIGURE 4.4.2-2 J
X32 DRAM SIMM, 2 bank with X32 DRAMs
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RED @
RET &
W e
G e ¢

AO-AN
CEOD o——J CED -~ CED
oQo e~ DQO 1 DQO
Dol e-———1 BQH1 - DQ1
Doz ¢—— DQ2 -— DQ2
DQ3 e—— DQ3 == Q3
Q4 o——— DQ4 —+4 DQ4
pDOs e——{ DQ5 — DQ5
Do e—1i DQO6 4 DQ6
pQ7 #—— DQ7 ! pa7
CEi e——j CET — TET
POy e———t DOB -1 DGB
pQige——1 DQY —1 Q9
pQil #——— DQ10 — pQito
DOy 26~—1 DQ11 - DOt
Do 13 e———-— DQ12 —t D12
bR 148-———m-~, DQ13 - DQ13
DQi5e——{ DQ14 - DQ14
DQ16#— DQ15 — DQI5

Do D3

CE2 e-—— CEZ — TE2
nG1ge———— DQ16 - DQ16
DO ge——--1 DQ17 et D7
pQ2oe——1 bQ18 — DQ18
DQ2Ye-——— DQ19 - DQte
pazee—— DQ20 — DQ20
DQ2RF——i DO21 — DQ21
D24 8————1 DQ22 -—t D022
DO2E =1 DQ23 4 DQ23
TE3 e CE3 TE3
D27 e~——- DQ24 - DOR4
nozae——-1 bQ25 = DQ25
DQrge——1 DQ26 -— DQ26
pQage—-—— DQA27 ~— DQ27
DO ee——1 D28 L4 DQ28
DO32 e—~—71 DQ28 l— DQ2%
poaze——1 DQ30 —  DQ30
DQ34e—— DG31 - DG31
bG8 e—— DAO %?} Qo D4%
pDot7e———y DQ1 pQ3
DQeee—1 DQs DQO
DQas &1 DQ1 D2 CCE_? DOt 05 CCEE_%_

FIGURE 4.4.2-2K
X36 DRAM SIMM, 2 bank with X32 & X2 w/2 CE DRAMs
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PRESENCE DETECT TRUTH TABLE
5V 3.3V 5V 3.3V
ECC ECC ECC ECC TYPE |tRAC |ECQ PD1] PD2|PD3| PD4|#PD5
iPIN #[ PIN NAME] PIN NAME PiN & [ PIN NAMEJPIN NAME 266K X 360r40] 100nS | S Ssi 0] & §10
T vss | vss 37| pais | pais temMxsenelgons | 51 s1 o]l ois|o
o 70nS S $i1 0 $1 0] 0
2 Qo BQo DQ20 DQ20 501S 3 sl ol ol ol o
3 DG pQ1 391 Vvss V88§ 512KX36ord0jt00nS | S| 0]l 53 81 810
4 nQz DQ2 40 CEQ CEQ 320 X 36/39) 80nS s} O S 0 5 0
5 | paz | paz | |4tinc ate] ato e B B e S
42 | NG, A1t 80nS S O S ] 8] ]
6] DG4 | DQ4 : ATl Mx36ord0l100ns | S| S| S1 s1 510
7 D@5 DQs 43 |NC, CE1 El GaMX3ea9l gons f 81 s 1 sl oi s]0
8 DQ6 DQs6 441 RED EO ons | S3 S 1 51 81010
et e §ons g $ st ol ol 0
9 45 RE1
a7 Da7 26 NE, RE amx3gordolyoons ! 81 ol ol sl s]o
10} vDD | VDD D21 | DGzt tzamx3enel gons | s ol ol ol slo
11 PDS PD5 47 W w 7005 | st Q1 o0l sl of 0
12 AQ AQ 48] ECC | ECC 8008 ;54 .00 01 01 O1 0
13 Ad Al a9 | pa2z | paze AMX350rd0 | 80nS S S$i{ 0] 0; 8 §
50 256M X 36/39| 70nS 5 S1 01 5:i01] S8
15 A3 A3 51] DQ24 | DQ24 50nS S Si{ 0 5 S 3
16 Ad A4 521 DQ25 DQ25 BMX36or4e| 80nS $1 0 s 0] s 8
17 A5 A5 53 DQ26 DQ26 512M X 36/33] 70n3 3 0 S S 0 S
60 nS S 0 S 8] 0 S
18 A6 A6 541 DQ27 DQ27 50nS S 0 Iy S S 5
19 G G 6551 DQ28 DQ28 O =HNC CONNECTION) S = CONNECTED TOVSS
20 DQs pas | 55 ] pDaze DQ2g EDO Pin: VSS FOR EDD, NC for Fast Page.
P : ECC Pin: VSS for ECC Module, QPEN for NON ECC Module
21 57 :
DAy 2le Q30 Q30 # The cennection of PDS to VSS must be made through a 2.6 €2 resister
22 DQio DQ1¢ 58 1 DQ31 $a3N T S Y AV
23 | pot1 | pott 59| vop VDD | | CONFIGURATION PIN ASSIGNMENT TABLE
24| pQi12 | DQi2 60§ DQ32 | DQ32 . MODULE SIZE, 36 or 39/40 BITS :
25 b3 D3 61 DQ33 DQ33 PIN # | 256K [5126 1 [ 20 [ am | omt [ r6ne] 32| sam]tzeedzsondston
26 ] pata | pai4 62| paiaa | pass 19 | nc | NclNe | Ne {ato[At0] Ato] Ato] A10] At0| Ato] At
27 DQis5 Dois 63] DQ3s5 DQ35 28 NC | NCjNC NG AN AT ] AT ANt AtE] ATT] ATT] AN
28 A7 A7 64 | Da3sNC NC. 32 NC j NC]AD AT | AB{AG| AQ| RG] AD| AB] AO| A9
29 | paits | pais 65 | pasrnc] Ne *33 | Ne {REN NC |RE3[ Ne [RE3| A12] a12| Avz| A2 mi2| M2
30} vbp vDD 66 | passnc]| EDO 34 | no |RE2 ne [RE2] N [RED| N | NG| Atal 3] A13] A3
31 A8 A8 671 pb1 PO 45 | wc | RE] nc [REt | he [RET | Ne | REY] NC | RET] NC | REY
*AtE, A12, or A13on Fins 29, 33, or 34 are used onmedules
32 A9 A9 68 PD2 PD2 containing devices that require asymetric ROW/ COLUMN
33 NC [NC, A2 651 pPD3 PD3 addresses.
NOTE — This family of pinouts is approved for use in SIMM
34 NC NG, A13 70 PD4 PD4 modules which are nominally 4.25" long and with a height
35 7-; 3 whichvariesdepencingentheconfigurationandthe memaory
pai? pa1y DG 9 NC PD(REF) devices used. See JEDEC Publication 85,
36 | DQ1s DQ18 V3S

| 5.0 v 72 Pin DRAM SIAM VOLTAGE XEY ! i 23Y 72 P CRAM SIMUE VOLTAGE KEY 1

FIGURE 4.4.2-3 A
256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE PINOUT
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BE e—

TE &

G e

W e &
AC-An

pQo e~——1 DQO

DG4
pQ5
DQ6
pa7

Do8
pQg
baioe—— Doz M2

DQ12e-———r  DQO
DQ136——o DO
bQiae— D2 M3
DGy 58— DO

D26 e~——i DQO This device is
DQ37 g—e—rvi DQ1 not used in the
DO3ge——i DQ2 Mg X36 modules

DQ16 gmm—] DQO
DQi7e——  DAT 4
DQise——1 DQ2 4
pQ19e—— DQ3

BLOCK DIAGRAM for 256K/1M/4M X 36 or 40 USING X4 DRAM

FIGURE 4.4.2-3 B
36/40 BIT 72 PIN ECC DRAM SIMM, 1 Bank with X4 DRAMSs
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Qo ¢——— DQW DQo
DQ1 &= DQ1 DQ1
0oz e—— pgz D0 bgz D10
DQ3 &— DA3 D03
M 2>: I I S T R W R I SO
DQ4 @—— DQO DGO
DQ5 &——— D1 DQi .
DQB S DQ2 DG2
DQ7 = D3 DQ3
TR T T T 5
bQg e——— DQO naQo
DQ9 #—— DO DA
pQige——i paz P2 oaz D12
DOt #——v1 DQ3 DG3
N < JUA O O S Sy N T Y VO S —
DQ128=d DQOD DO
DQ13s—1 DN DG
pQi4e———] pgz D3 paz D13
0Q158——— DQ3 Da2
N N N N O - O T
DQ168——— DQO Dao
DQ17&—=——{ DQ1 DQ1
BT B 2 DN MO I 5_‘?
DGQ208———1 DQO DQO %,
" pazee—— paz DO naz D15
DQR3#— DQ3 Da3
DQz4 80— D0 paQo
DQ25 8-t DQH .- [sTe3!
pazee~—— paz PO bg2 D16
pQ27e—— pQ3 DQ3
M - I N O P N = M N A —
DQ28e—— Qo DQO
DQ2Ye——i DQ1 pDOH
pQ3ge——— pa2’ D7 paz P17
cQ31#——< DQ3 D3
N S N A M M ¢ S T Y A
DQ32@~~—1 DO DQo
bQ338-———1 DQ1 DQ1
DQ3de——i 1HO2 D8 paz D18
CQase——i DQ3 DQ3
B s T
r -1 r -
These devices are not DQ3s { DQO b DQ0 |
applicable to 3.3V SIMMs DQ37e——— DQI b——pat .o |
' DQage~—i DQ2 — Da2 i
DQ3ge—— DBO3 }—mo~, DQ3 |
| S I N d

FIGURE 4.4.2-3 C
36/40 BIT 72 PIN ECC DRAM SIMM, 2 Banks with X4 DRAMs
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Page 4.4.3-1

4.4.3 — 88 PIN DRAM CARD FAMILIES

NOTE: There are two versions of this Card, shown in Figure 4.4.3~1 describing X 32 & 36/39 configura-
tions, & 4.4.3-2 describing a ¥ 40 configuration. They are similar but not fully compatible. Caution
should be exercised in using these standards.

GAPACITY—256K TO 128M WORDS OF 32, 36, 39 OR 40 BITS
CONFIGURATION—16 Different Configurations Using 1mb, 4mb, 16mb, 64mb, & 256mb Devices
And With 2, Or 4 Re Clocks.

LOGIC FEATURES—-The cards may be used with DATA BUS widths of X16/18 or X32/36 or X38—The
cards contain a “PRESENCE DETECT feature which conists of output pins which supply an encoded
value which defines the storage capacity, configuration, and speed of the card.

PIN ASSIGNMENTS, 32, 36, & 38 bit—Fig. 443-1 A

PRESENCE DETECT TABLE 32, 36, & 39 bit-—Fig. 4.4.3-1 B

CONEIGURATION BLOCK DIAGRAMS 32, 36, & 39 bit—Figs. 4.4.3-1 C, 4.4.3-1 D, 443-1E &
4.43-1F

PIN ASSIGNMENTS, 40 bit—Fig. 4.4.3-2 A

PRESENCE DETECT TABLE 40 bit—Fig. 44328

CONFIGURATION BLOCK DIAGRAMS 40 bit—Figs. 4.4.3-2 C, 44.3-2 D, 443-2E &443-2F

PACKAGE—88 PIN JEDEC MEMORY CARD
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A—

256K TO 126M BY 36/33 DRAM CARD

256K TO 126M BY 32 DRAM CARD

vss | 1
:_.__,_..999._._?__
:,.,____-._D.QJ__.ﬁ_
) DO2 | 4 |
a——— _DQ3_{ 5 |
e——j DQ4_| 6 ]
e _DQ5__| 7|
:_,__.._-_99.6,__%
a——— veopyi | 9]
e——— DQ7__| 19
a—————{vop sav)| 11
pas | _NC_112]
e——1 A0 _ | 13]
e——j A2 _ | 14
g vogsy) |15 ]
a———] A4 __| 16
a———jvop @3V 17
o] AG | 18
a———1 A8 |19
le—— = A10_ | 29 |
o * A12_ | 21 ]
——— RE0_ |22 |
e _CEO_ |23
.‘_._._,_-..QEJ,.__%‘}_,.
e————vOD (3:3V) | 25
—— RE2_} 20
e-——— veosy) | 271
e-———{ PD2_ | 28
oe-——— _PD4__ |29
—— _PD6__| 39 ]
pQas | NG __} 31
D037 | NC__{32]
poi7 | _NG_ 133
pag | _Dos_ 134
a————{vop 3.3 ¥)| 35|
“pojo | _pag 1361
a————] vooisv) | 37 ]

_Dopt | 0a10 | 38
_DOop2 | DQtt } 89
0013 | DQiz |49
|_ooi4 | DQt3 |4t
_pois | oai4 |42

pQi6 | DQ1s |43

ySg 44

JEDEC Standard No. 21-C

Page 4.4.3-3
PD7 | PD6
SPEED (tRAC)} 75 | 30
100 nS vss | vss
80 nS vss | NC
25| vss_ F——= 70 nS NC | VSS
46! DQ16 | DQIB | 60 nS NC | NC
473 bat7 | DAT9_ sons | vss | vssS
481 DQ18 | DQ20_|
29| pare |_paz1_| PD SPEED TABLE
50 | _pgo | DG22 |
51 ] D21 | DO2S
52| Daez | DQ24. |
63| D23 | DQ25 |
541 NG ] DQ26_
551 RFU 2 PIN NUMBER
EAIE N r——— SONFIGURATION] 20 | 21 | 61 | 62 | 64 | 65 | 69
DT x5 2R INC [ NG| NG | NG | NC | NC | NG
) O —— S1oK X 36, 4 FE | NC NG | NG | NC | NG | REY RES3
60| A 36 2GE | NC NG| A9 | NG | NG | NC | NO
Bl xA9 oM X 36,4 AE | NC [NC | A9 | NC | NO RE1 | RE3
..%%.. *3&18_.-_“.,:- i x a6 2o |Al0| NG| A9 | A1 | NC | NG | NC
e A ot X 36, 4 RE |A10| NC | A9 | ATt | NC | RE RE3
RN —— oM X6 2 B |At0]A12| Ag | At | NC | NC | NG
| 66 | _GE2 T —F] aaM X 36,4 RE |At0]At2] A9 | At1 ] NO RE1 | RE3
_gg__\_é_%.i_“___m; o4 X 36,2 AE |AT0[A12] A9 | ATl 1 AIS | NC NG
:ég‘_;-,;"_'-'gg::::: 128M X 36, 4 RE JA10[A12] A9 | A1 | A13 | REY RE3
70| W_ ADDRESS AND CLOCK PIN ASSIGNMENTS
71j_PD1_ T
|72 | PR3 T
73| _vss o e
74 ]_PD5_ T Data Access Mode | PD9
751 PD7 I T FAST PAGE NC
76 )_pbg T EDO . VSS
77 ]_NG__ . DQ38
IECH I oy
79 j_NC_ 1 DQ35_| .
63| Dose [ 0027 ) ovor O NFIGUPATON.
(81| Does | DQze | ,
82| DQ26 ) D29 |
(63 | o2z | DQ20_]
84 _bges | BOSI_
85 | pope | DQ32 |
86 j_DO30 1 DQ33
87 | poat | DGad4_]
88 | VSS >

BOTTOM VIEW

FIGURE 4.4.3-1 A
88 PIN, BY 32 and 36/39 DRAM CARD PINOUT
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JEDEC Standard No. 21-C

Page 4.4.3-4

CARD AVAIL. AVERAGE

PD BITS CARD DRAM ADDR.| RE CE PAGE REFRESH

5 4 3 2 1 |DENSITY ORGANIZATION | REQ'D{ ADDR.JADDR.| DEPTH | INTERVAL NOTES

11 1 1 1 NOCARD NO CARD INSTALLED

10000 1MB 286K X 1,4,16,18 | 18 9 9 512 126 ms

00000 2 MB 256K X 1,4,16,18 | 18 g 9 512 126 MSs

1t 00 01 2MB 512K X 8,9 i9 10 g 512 126 MSs

000061 4 MB 512K X 8,9 19 10 9 512 125 m3S

10010 4 MB 1M X1, 4,16, 18 20 10 10 1024 125 ms

00010 8 MB iMX 1,4, 16, 18 20 10 10 1024 125 mMSs

11010 4 MB 1M X 16, 18 20 12 8 256 g2ms

01010 8 MB 1M X 16, 18 20 12 8 256 62 mS

10011 8 MB 2MX8, 8 21 1 10 1024 125 ms

o001 1] 16MB 2M X 8,9 21 11 10 1024 125 mS

10100} i16MB 4M X 1,4, 18,18 22 12 11 1024 62MS3  _ |SUPPORT 12110 AND 11/t ADDRESS

0010O0|32MB 4M X 1, 4, 16, 18 22 12 11 1024 62 ms SUPPORT 12/10 AND 11711 ADDRESS

19010 14§32M8 8M X8, 9 23 13 11 11024 82 ms SUPPORT 1340 AND 12/11 ADDRESS

010 1| 684MB 8M X 8,9 23 13 ‘11 1024 62 MS SUPPORY 13/10 AND 12/¢1 ADDRESS

t0110¢}64MB 16M X 1,4, 16,18 24 14 11 F*1024 3ims SUSPORT 13111 AND 14/10 ADDHESS

0011 0]128MB 16M X 1,4, 16, 18 24 14 11 1024 3tms SUPPORT 13911 AND 14/10 ADDRESS

* INDICATES REDUNDANT ADDRESS THAT MUST BE PROVIDED AT CE\TIME (TO ALLOW USE OF MIXED DRAM ADDRESSING)
** PAGE DEPTH DETERMINED BY THE SMALLEST CE\ ADDRESS DRAM
“* ALL DENSITIES ASSUME 4 BYTE CARD DATA WIDTH {32 QR 36 BITS)
FOR THE PDn PINS, 1= NC, 0= VS8

MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE

BASE PIN NUMBER

DEVICE  CONFIG'N 9 11 15 17 25 27 35 37
1M [256KX36,2RE | SV INC | s5v | NC | NC | 5v | NC | 5V
1M |512k X35, 4RE | 5V | NC | sv | NC | NC | 5V | NC | sV
aM | 1M X 38,2 EE’—E SVNC NC,33Vv] 5V,NC [ NG, 33V NG, 33V] SvNC NG 33V | 5V NC

4M 2MX86,4R—E S5V.NC JNC,33V[ 5V, NC JNC, 33V [NC,33V] 5V,NC {NC.33V| sv.NC

16M 4MX36,2% SV,NC INC,33V[ 5V,NC [ NC,33v[NCaav] svne [ncaav] svne

16M ] 8M X 36,4 ﬁg 5V, NG INC,3.3V|] 5V.NC [NC, 33V |[NC3av| swNC | nG.3av] syNG

64M | 16M X 36,2RE | NC {33Vv| NC [33v|33v] nc [33v] nNe

64M | samx36,4Re | NC [33Vv] NC |33v | 33v]| nc |33v] NC
256M | samix 36, 2RE | NC [33v] NC [33v ] asv]| nc [33v] nC
250M haam X 36,4RE | NC [33Vv] NC | 33v{3av] nNe [ 33v] NC

VDD POWER PIN ASSIGNMENT TABLE

FIGURE 4.4.3-1B
88 PIN, BY 32 AND 36/39 DRAM CARD CONFIGURATION TABLES
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BLOCK DIAGRAM for 512K /2M/8M/32M X 36 or 1TM/4M/16M/64M X 18

USING X8 or X9 DRAM

RED o

CE1 —

JEDEC Standard No. 21-C

DQo
bQ
DQ2
DQA3
DQ4
pQs
bQs6
pbar
bQs

D3

DQY e——1i DQO DQR7 @—nn
DQ108—~=rd DQ1 DQ2G@—-wnmns
DOt +=—— D2 DQRoe——
pQize~i DQ3 D30 &——
DQ13 g DC DQ31 8-——
pQ14e——o pas D1 DQI2e———
DQise—— DQB D33 &
pDQise——-y, DQ7 DQ34 86—
nQire——{y DOB D3 G

L@ N

: S : * BASE MEMORY DEVICE
WORD ORGANIZATION -

DO - D3 i ADDRESS
512K X 36 or 1M X 18 4M (X8) AD — AS
2M X 36 or4M X 18 16M (X9)1 A0~ A10
8M X368 oricM X 18 64M (X9Y] A0 - A1l2

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in

bits and the data interface configuration

note 1: In an 18 bus system, REG and TE?Z will be controlted independently and the data bus

witl be connected fo for an 18 bit bus ourside {he card
in a 36 bit system, HEO and AE2 wili be actuated simultaneously
note 2: The card contains 4 bytes of data; 2 byte operation is allowed.

FIGURE 4.4.3-1 C

88 PIN, BY 36, DRAM CARD 1 BANK USING BY 8 DEVI

Page 4.4.3-5

CES

Release 67

XILINX EXHIBIT 1013
Page 221




JEDEC Standard No. 21-C
Page 4.4.3-6

BLOCK DIAGRAM for 1M /4M/16M/64M X 36 or 2MM/8M/32M/128M X 18

USING X8 or X9 DRAM
BE1 o BES »
RED o
CEO »
W ®
AO-An
DQ0 *+— DQO DQO pQige——- DGO DQO
DQt #—— DQ1 DQ1 pQ19e—— DQt
pQ2 e— DQ2 pQ2 DQ20 8~ DQ2
pDQ3 e—-—— DQ3 DQ3 pQ2ie——| DO3
DQ4 &— DQ4 DQ4 DQzae—— DQ4
pQs e~———j pos D0 pas P4 pQ2ae—— pas D2
DQ6 ®— DQB DQS DQ24 8t DQG
pQ7 #——i DQ7 DQ7 pO2se——| DQ7
D08 &—— DQ8 DQ8 DQ26 @ DQY
16 I ey
E1 o ' | CE3 e ?
DA #—— DQO DQO DQ278—— DQO DQoO
DQ10#——— DQ1 DQ1 DQ28®~——— DQf DO
DQ11 #—i DQ2 D02 - DQ2g#——— DQ2 DQ2
DQ12e—— DG3 DO3 DQap e~ DQ3 DQ3
DQ13e—— DQ4 [ D04 e DQ31e—— DO4 DQ4
DQ14e—— DQS DQ5 DQIze——o/ DQ5 DQS
DQ15e——] DQB DQ6 DQ33S—t DOG DO
pQ16e—o DQ7 { DQ7 N DQ348——— D7 Da7
DQi78— DOB DQ8 DQ35e——71 D08 ' DQB
1 G LG LG LG
* BASE MEMORY DEVICE
WORD ORGANIZATION
DO - D7 | ADDRESS

IMX3Bor2M X 18 AM (X9} AQ — AD

AM X 36 or BM X 18 16M (X8| AOC - A10

16M X 36 or 32M X 18 84M (X9)| A0~ A12

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in
bits and the data interface configuration

note 1: In an 18 bus system, REQ and REZ (alsc RET and RE3) will be controlled independently
and the data bus will be connected to for an 18 bit bus ourside the card

In & 36 bit systern, RED and REZ (also RET and REBS) will be actuated simultaneously
note 2: The card contains 4 bytes of daia; 2 byte operation is allowed.

FIGURE 4.4.3-1D
88 PIN, BY 36, DRAM CARD 2 BANK USING BY 9 DEVICES
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BLOCK DIAGRAM for 256K /1M/4M/16M/64M X 36 or 512K/2M/8M/32M/128M X 18
USING X4 and X1 DRAM

.y
Il
1)
]

|

O
im
™

pQe e——— DQO
DQt1 &
DQ2 &
DQ3 &~

!

DG4 &—]
DG5 @i
DQ6 &—
DQ7 &1 DQ3

pos e-———— DQ MO

CEt

DQg &1 DQO
DQioe——-— DQ1 D2
DQ1t ¢ DQ2
DQi1ze— DQ3

!

pQi3e—1 DQO
bQi4e———— DO D3
DQiHee——1 DQ2
pQ1ee—1 DQ3

DO B ey
DO19e—
DQ2o 8
D21 S

D226
D23 &
DQ24 8t
DG25&——

!

DQ268—

CE3

DQz7e—]

DQRge—
DQ2Y &~
DQ30 S

L=

DQ31 e
pQlz2e—
D33 8~y
DO 8

k|

DQo

DQ3

DGO

Dat7e——— DQ M1 DQ3se—— DO M3
* BASE MEMORY DEVICE

WORD ORGANIZATION

DO-D7 { MO--M3 | ADDRESS
256K X 38 or 512K X 18 1M (X4) | 256K (X1) | AD-—ASB
IMX360or2M X 18 4M (X4) iM(X1) | AD-—A9
AM X 36 orsM X 18 16M (X4) 1AM (X1) | AG— Al
16M X 38 or 32M X 18 64M (X4)] 16M (X1) | AO—~A13

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in
bits and the data interface configuration

note 1: In an 18 bus system, REC and REZ wilt be controlled independently and the data bus will be

connected to for an 18 bit bus ourside the card
In a 36 bit system, REG and RE2 will be actuated simultaneousty

note 2: The card contains 4 byles of data; 2 byte operation is allowed.

FIGURE 4431 E
88 PIN, 36, DRAM CARD 1 BANK USING BY 4 & BY 1 DEVICES
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Page 4.4.3-8

BLOCK DIAGRAM for 512K/2M/8M/32M/320M/128M X 36 or 1M/4M/16M/256M X 18
USING X4 and X1 DRAM

Ei o RE3 e
EQ » CE2 »

pQo DQo

==

DQ 138
DQ14 #——

DQo

D3 &
D32 W]
DQ33——
D34 G-

== |

DQi7e— DQ M1 BQ M5 DQ35 e
* BASE MEMORY DEVICE
WORD ORGANIZATION :

DO-Di5] MO~ M7 | ADDRESS
512K X 36 or iM X 18 1M (X4) |_256K(X1) | AC-A8
2M X 36 or 4M X 18 4M (X4) IM(X1) | AD-~AD
8M X 36 or 16M X 18 16M (X4} ] 4M (X1} ] AC ~ ATl
32M X 36 or 64M X 18 64M (X4)1 16M (X1} | A0 - A13

* NOTE: The BASE MEMORY DEVICE columns give the total device capacity in

bits and the data inte:face configuration

note 1: inan 18 bus system, REC and REZ {aiso RET AND REZ} will be controlled independently and the data
bus will be connecied to for an 18 bit bus ourside the card,
In a 36 bit system, RET and HEZ (also RET and RES) will be actuated simultaneousty

note 2: The card contains 4 byles of data; 2 byte operation is allowed.

FIGURE 4.4.3-1 F
88 PIN, BY 36 DRAM CARD 2 BANK USING BY 4 & BY 1 DEVICES
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JEDEC Standard No. 21-C

Page 4.4.3-8
256K TO 128M BY 40 DHAM CARD

ves 5 o 451 aND |
greie o I AL B Y YT
—*551'“;"' g ¢ 471 DQ19_|
e sl |eo|  FElmox]
—;’3—-;-—3— o” 491 DOt | _
---Qm——?—- gl 50 | DOQ22 | Pin Assignment, Cards based on X4 DRAM
Q5 _3 1 o 51| D023
| DQ6_| 8 | 95 AR Card Pin Number
| vooisv) | 9 Oy 53| Dass | [CONFIGURATION 20 | 21| 24 [ 27 {61 [ 62| 64 65

pQ7 _| 10 n e ]
:ﬁ;;ﬁ?r n a | 54 | DQ26_| 256K X 40 (M)} NC | NC | NC BV NG NC | NC | NG| NC
~oas |12 ] ad 551 & | siakxaoamf nol ne[CETBvnd ne [ ne | e | RES
L. B8 f e o 56 | GND
A | 13 90 571 A 1MX40 @m)] NCINC | NC BYNG A9 T NC | NCT NG
__.“,.68_._..%2_ :u 58| Az oM x 40 (amy] NC | NC | CET VNG A9 | NG | NC | RET
mrven ety a? 59| A5 1| amxdo(iem] A10] NC | NC BV,NG As [ A11| NC| NC
[Vop@av | 17 ug —2‘:——4:;,—: o x 40 (16M)] A10] NG [ CET pvnd ag | A11] NG| RET
| A6 | 18] a . s T mi.] [L1eMx 40 eam| A10] a12] NC [ NC | A9 | At1] NC| NC
...,.fﬁ..__%z_ :n 631 vss | | 32M x40 (eam)] A10] A12| CET [ NC | A9 | At1]| NC | RET

1 * o e—l— —bp— —

_';1%7—21-' o ] 645 A13* 1 | samx 40 (2s6M)] A10| A12] NG | NG| A9 | A11] A13] NC
K=EES ol —22——%’?—‘ ho8h X 40 (256M)] A10] At2TET | NC | a9 | A1t ] at3] RET

=50 o 661 NG |
m%.g_-?-——sz— o o 671 _Vss | Pin Assignment, Cards based on X8 DRAM

CLPN S o 68

vopgaav) | 25 | L. 755"""3%'" Card Pin Number
_REZ |26 0 4 o % | ICONFIGURATION 20 |21 | 24°] 27 |61 [ 62 | 64| 65
vpps vi* | 27 a ETH I v >
"}?DLEVLEE o2 [ 711 P01 1| st2k x40 @my] Nol NG | NC BVNG A9 [ NC | NCE NG
e ey e R v e fal e ——

PD4 | 29 o 721 POS 11 smx a0 e} ne | ne [ BET Bvnd as | ne | ne | RER
e o 73| vss
| _PDs_ ] 30 ] S ST moe ] L_2mx 40 (16w Ato) No | NG bvnd A9 | aft| Ne| NC
“Eﬁ%?"%} o 75| po7 | | amx40 e Ato| NC | TET bynd A9 | A11| NG| BE]
BT EY o ® 761 PD8 1| sMmxa4o0@mamy] Ato] A2 N NG| As [ A1 NG NG
e o . e e e a T p——
" Dgs |34 o, —;;’;——';—gg—g— 16M X 40 (6am)| A0} A12| TET | NC | Ag | at1 ]| Ne | BET
| vopaa vy | 35 | a4 9 [ Dase | [ 224X 40 (256M)] A10] At2] NG | NC | A9 | A1l | A13] NC
| DQ1o_| 96 | 95 60 | oaz7 | | 6am x 40 csemyl ato] a12 |GET] nc | ae | a1t | a1 BES
 vopsy) |97 ) B g 511 baze |
EEE2 I s oo | ADDRESS AND CLOCK PIN ASSIGNMENTS
|.DQ12 | 39 9 q (83 | pazo
|_DQ13 40 ] Y g 84 | poat |
|_0G14_| 41 ] ®n 85 | pasz

DQis 42 %o (86 | D033 |
_DQ16_| 43 | . 87 | poas |

E * SEE TABLE FOR FUNCTIONAL ASSIGNMENTS FOR THESE PINS
AS A FUNCTION OF CARD CAPACITY ANS CONFIGURATION

BOTTOM VIEW

FIGURE 4.4.3-2 A
88 PIN, BY 40 DRAM CARD
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Page 4.4.3-10
PD7 | PDB
SPEED (RAC) P75 1 P30
80 nS VS8 | NC PD8
70nS NC | V88 REFRESHMODE] P 76
60 nS NC §{ NC 80nS VSS
50 nS VSS | VS8 70 nS NC
PD SPEED TABLE PD REFRESH MODE
TABLE
REFRESH
PDBITS CARD DRAM ARE | CE [PERIOD {mS)
5432 1 DENSITY DRGANIZATIONADDE. JADDR. NORMALSLOW
1T 1 1 1 1 |[NOCARD
1006600 1MB 256K X 4 g 9 8 64
0000 2MB 2BBK X 4 9 g 8 64
10001 2MB | 512KX8 10 9 16 | 128
00001 4MB | 512KX 8§ 10 9 161 128
10010f ams | Mxa| 10| 10] 16128
00010 8 MB iMX4 10 10 1(_5 128
1001t 8§ MB 2M X8 1 10 321 256
0001 1] 16MB 2M X8 11 10 321 256
10100] 168MB amx4 112 1 s 256
00100 3mM AaMX4 11112) 117100 64 | 256
0t 0 1] 32M3 aM X8 .} 12/13] H1/10] TBD|TBRD
001 01] 64MB 8M X8 [12/3} 11/10] TBDITRD
10110} 64MB 16M X 4 13 11 TBD{TBD
001 10}128MB 16M X 4 13| 11§ TBD{TBD
1610 1 [128MB 32M X8 | TBD| TBD} T8D|TBD
0010 1]256MB 32M X8 | TBD| TBD} TBD|TBD
1011 0]256MB 64M X4 { TBD| TBD| TBD|TBD
6 01 1 01{5i2MB 64M X 4 | TBD] TBD| TBD|TBD
FOR THE PDn PINS, 1 = NC, 0= V88
NOTE: In the above addrass table, optional address configurations are given
for some devices to allow for different approved refresh counts.
MEMORY CARD ORGANIZATION AND ADDRESS STRUCTURE
NOTE: The DRAM densities are shown in parentheses (xxxM)
- FIGURE 4.4.3-2 B
88 PIN, BY 40 DRAM CARD PD TRUTH TABLE
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BLOCK DIAGRAM for 256 K/1M/4M/16M/64M X 40 USING X4 DRAM

DQo @——1 DQO DQige—— DQO
DQ1 e-—— DQ1 Do pQi1ge— DQ1 D5
oGz e~ DQ2 DQ2oe—— BQ2
DQ3 e— DQ3 DQ21 &= DQ3

pQz2 e DQJ
bQ23&— DO D6
DQ24 @1 D2
pG25e———3 DQ3

DQ4
DQs
DQB
DQ7

pQg & DQO bQ27 &= DQO

DQioe— DA D2 DGege——1 DN D7
DQ11 e——— DQ2 DQzge— DQ2
bQi2@———q DQ3 DQ30®— DQ3

DQ13e—o|
DQ 148~
paise— pazP3 paase——| pq2 D8

bQige-—— DQ3 DQ34 & DQ3

DQ13e—1 DQO DQ31 &——-—1 DQO

DQ14e—— DQ1 D4 DQ32e¢— DQ1 DY
DQise— DQ2 -, DQ33&—— DQ2
DOige-———1 DQ3 DQ34e—t DO3

*Base Memony
WORD Device ADDRESS | OPTIONAL
ORGANIZATION D0t DG FIELD ADDRESS
256K X 40 1M (X4} AQ - AB NA
1M X 49 4M {X8) AQ—AD NA
AM X 40 16M.(X8) AD—A10 AG-A11
16M X 40 G4 (X8) AQ — All AQ-A1Z
BAM X 401  266M (X8) T8D IBD

* NOTE: The BASE MEMORY DEVICE columns give
the total device capacity in bits and the data Interface
word width.

NOTE: There shall be one bypass capacitor between
VDD and VS5 fore each memory device on the card.

FIGURE 4.4.3-2C
88 PIN, BY 40 DRAM CARD 1 BANK USING BY 4 DEVICES
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BLOCK DIAGRAM for 1M/4M/16M/64M X 40 USING X8 DRAM A

r
£
%

DQO #— DGO DQ36®— DQO

DQ1 ®——y DQf DQf DQ378—— DQ1 D1

pQ2 e—— pgz DO paz P10 passe—— paz DO pae D15
DQ3 & pQ3 Da3 DQ3ss— DQ3 DQ3

DQHa®—— DQO DQo DQy &—
DQige— DQ1 D1 BQH D11 DQ 108
DQzoe——1 DQ2 DGz DQ] &——
DQzie———- DQ3 DQa3 DQ12 ey

DQ4 &——of

D5 e~—— DQ1 . 0Q1 1y DQ28 #—ro
DQs &—— paz bz D12 e T —
DQ7 ¢——v D3 pQ3 D308t

DG22e——— DQO

Do23e—— DAY 1 0a1 .o DQ148——o

pQz4e—— poz D3 pgz V1 DQ158——
DQ3 pQ3 DQ1 68—

DQ25 @t

DQE @

e IR — DQi DQ32e—~~ BQ
e — pae D14 DQRE ]
DQ35e— DQ3 DQ3 DQ348——o

DQo DG27#—

DGO DQ13 84—

DQO DQ31 e

88 PIN, BY 40 DRAM CARD 2 BANK USING BY 4 DEVICES

Release 4-7

“Base Memony
WORD Device | ADDRESS | OPTIONAL
ORGANIZATION]  DQto D19 FIELD ADDRESS
512K X 40 1M (X4) AQ - AB NA
2M X 40 4M (X8) AQ — AZ NA
M X 40! 16M (X8} | AQ - A10 AQ-A11
32M X 40! 64aM (X8} | A0 - A1l AQ-A12
128M X 401 _256M {X8Y TBD TBD

“ NOTE: The BASE MEMORY DEVICE columns give
the total device capacity in bils and the data interface word widih,

NOTE: There shall be one bypass capacitor between VDD and VSS
fore each pair of memory devices on the card. The value of the ca-
pacitors will be determined by the memory devices used.

FIGURE 4.4.3-2D
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BLOCK DIAGRAM for 512K/20M/8M/32M X 40 USING X8 DRAM

DQ7 e— DQ7

DQ1ge¢— DQO
DGige— DM
DQzoe—— DQ2
bQ21é————m DQ3
DO22e———— DO D1
DG23e—— DQS
D24 & DQE
DQ25¢—— DQ7

DG8 &—— DQO
pQ176—— D1
DQ268~———— pQ2
DQ35e— DO3
DO3se—— DQ4
DQa7e——i pas D2
DQase——_ DQB
pQase— pa7

*Base Memony

DQY &——
DQ1g 8y
DOt i
pQ 128~
pQ13e———
pQi4e—
PQ158————

DQo
bt
bQ2
Das
DQ4
D5
DQ6

D3

WORD
QRGANIZATION

Device
DO to D4

ADDRESS
FIELD

512K X 40

4M (X8)

AQ—AD

2M X 40

16M (X8)

AQ - A10

8M X 40

8M_(X8)

AQ - All

J2M X 40

320 (X8}

180

baiee—-— DQ7 * NOTE: The BASE MEMORY DEVICE calumns give

the total device capacity in bits and the data interface

Dazy DQo word width.

DQ2ge bn NOTE: There shall be one bypass capacitor between

bQzg@é~~——1 DQ2 VDD and VSS fore each memory device on the card.
DQ30Smmet DOY3 The value of the capacitors will be determined by the
DQ31 @t DO D4 memory devices used.

DO3z2 e DOS
DQ338——— DOG
DQ34e——— DG7

FIGURE 4.4.3-2 E
88 PIN, BY 40 DRAM CARD 1 BANK USING BY 8 DEVICES
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BLOCK DIAGRAM for 1M/AM/16M/64M X 40 USING X8 DRAM

DQ7 #———1 DQ7 DQ7
A M N - PR 2 U M S o M
BQ1g#———1 DQO DQo
DQ 19— DOt Dai
DQzoe— DQ2 bz
pQzie—-1 DQ3 - DQ3
DQ22 ¢t DO D1 DQ4 D6
DQ23e———1 DOS DQS5
DQe4#—— DQBG DO6
DQzse— DQ7 DQ7
R T T DO 5 S S O N N
DQ8 #——— DQO DGO
DQ17 &1 DQ1 DGt
DO26 8~ DQ2 DQ2
DQ35e—" DQ3 DQ3
DO DQ4 DQ4
pQa7e—— pas D2 pas D7
DQ3g e~ DQE - DQs
DQ3g et DQ7 oQ7
e e i e R e e e *Base Memory
pas *—— Bao o WORD Device ADDRESS
Q108 DQ1 ; DO - 10RGANIZATION DO to DG EIELD
DOy e— DQ2 DQ2 1M X 40 4M (X8) AQ— A9
DQt2 81 DQ3 Das _ 4M X 40 16M (X8} AC —A10
gg:i"“— ggg D3 ggg D8 16MX40] 64M(X8) | AQ-~ A1l
L G4M X 40) . 256M
DQise—— DQB6 DQ6 (X&) B0
DQige—— DO7 Da7. * NOTE: The BASE MEMORY DEVICE columns give
7 o Y e et M the total device capacity in bits and the data interface
word width.
DQR7&~——— DQO bQo
DQzg et D1 PQi NOTE: There shall be one bypass capacitor between
DQzoe——t DQ2 BQ2 VDD and VSS fore each pair of memory devices on the
pazoe—— DO3 DQ3s card. The value of the capacitors will be determined by
DQ31¢——— Q4 DO4 the memory devices used.
DO328~— DQ5 D4 pas D9
DQ33ze—t DQG DQs
DQ34 #——t D7 DQ7

FIGURE 4.4.3-2 F
88 PIN, BY 40 DRAM CARD 2 BANK USING BY 8 DEVICES
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4.4.4 — 72 PIN DRAM SO-DIMM FAMILY

CAPACITY—512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 32, OR 36 BITS
DATA CONFIGURATIONS—Two DATA Word configurations are defined:

-—32 BIT

—36 BIT

CONFIGURATION—3 Different Configurations are defined using various combinationa of X4, X8, X9

memory devices.

LOGIC FEATURES-—The modules contain “PRESENCE DETECT” features that consist of output pins
inthe PDn field that supply encoded values that define the storage capacity, configuration, data word
configuration, refresh mode, and speed of the module.

VDD CHOICE—The choice of VDD value will be determined by the memory device used and defined by
a machanical interlock KEY

ENHANCEMENTS: in Release 6 Refresh was defined and new configurations were added.

PACKAGE~—72 PIN JEDEC SO-DIMM MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Figs. 4.4.4-A

CAPACITY / DEVICE CONFIGURATION TABLE—Fig. 4.4.4—-A

CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.4-B through 4.4.4-D

Release 6
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PRESENCE DETECT TRUTH TABLE At clesh
PIN NAME| PIN # |] PIN# PINNAME  Jyop conric [ pevice | AboR |pos|pos [po2leor | *9
VSS 1 2 DQO Row { col, ig i? ;1 iT Normal) Long
b1 3 4 DQ2 HO MODULE o 9 0 0
pa3 5 6 DQ4 512K X3298 | 512K X9 wils 304 s | 81 5| 1581 125
DaQs 7 8 DaQs6 1h x a2 | 510k %809 o ls is g [ 5 [ 156] 125
wxons § Mxoneisl 10 ] 0 5 s o | 1561 125
pQ7 9 10 &VDD %32 | M se 1218 10 0 s o | 158 312
PD1 H 12 AO gxaons | ixosnsnel 10 {10 |8 S $ o0 I 58] a5
Al 13 14 A2 axoops bwxogns 1 e le ls 1ol s 1 ol 58] mo
A3 15 16 Ad oM 326 | M xEa 1wl lo g Q § t 158 ] 624
A5 17 18 A6 axaans | amxms 1] ls g Q § | 156 624 ]
amxaome | auxonsensf 12t | i o 5 o) o 1 sl 312
A10 19 20 ]ebas, NC W 0
DaQo 21 22 DQ1o sxp b apxomeenel we lge b s | s 1 o} ol el a2
pQi 23 24 | pe12 o L iR
BLEX 32738 X 8y 12 11 4] Q 5 g 156 ki
ba13 25 26 pat4 1BMX 3236 | M Es iy s o s s | s8] 312
DQ15 27 28 A7 _ sehixanss [ romxoupssnd B f 1 jo 0 0 s { 156] 1m0
Atl 29 30 | &vDD anmxaos | mxomsend v fu s | ol o] s we) mo
A8 31 32 A9 32 %3238 | azmxem o 780 | D 5 5 s | 180] TRD
= gy BaMX 3238 | 3pMXRY o f | s g 3 s | 1ei TED
RE3 33 34 RE2 BAMX 325 | Gabix ot a0 o | o 5 s o | 1l 0
DQ16 35 36 @ DQ17! NG -+ it that 12/10 ot 11711 may be used on this assembly. The apphcalion musl determing the appropriate addres:
DQ18 37 38 paQ19 sing version o provida redundant (12411) addrassing to atlow the use of either.
ooy ** The DRAM organization is provided Tor seference and clarfication only. X2 implies X2 DRAM with 2 TEs. X4 can b
VSS 39 40 CEO efiher X4 o1 X:ﬁ;n 4 CEs. x[::pﬁms :;. a:owed it approved dmensions dre mel. ’
o= ol =t 0= OPEN CIRCUIT 40 CONNECTION)
C_;Ez :; :i EES § = CONNECTED TO V5§
CE1 - A REO
RE1 45 46 | A12 PD6 | PD5 PD7
W AT 48 Al3 SPEED (tRAC)}Pin 70 | Pin 69 REFRESH MODE | Pin 71
DQ20 49 50 BG21 80ns s O NORMAL O
- DQ22 51 52 DG23 70ns o} S * SELF-REFRESH} S
DQ24 53 54 DQ25 60 ns O O REFRESH MODE
@ DQ26, NC 55 56 DQ27 50ns s S *SELF-REFRESHAONG INTERVA
DQ28 57 58 DQ29 )
BQa3t 59 60 DQ30 PD SPEED TABLE
&NDD 61 62 DQ32
DQ33 63 64 DQ34
@ DQ3s, NC 65 66 PD2 &Note: This standard allows for the use of different values of VDD
PD3 67 68 PD4 sepgndingdc;n tdhef_meﬁow (ftevice reguirquen;:g. tﬁ mechkanical
ay is used 1o define the voltage as described in the package
PD5 69 70 PD6 sagistration document, MO—-160.
PD7 71 72 V8S
TOP VIEW @ These Pins are NC for X32, and DQn fo_r X36 modules

FIGURE 4.4.4-A
32 OR 36 BIT DRAM SO-DIMM PINOUT
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A

bQo e——1 DQO bDao

DQ1 e——i DO DO

pQ2 e—i poz DO poz D4

pDQ3 e—— D3 - DG3

po4 e— DQ4 DQ4

pQs e——-1 DAs DQS

DQs &— DG DQ6

DQ7 &———F DQ7 . 0Q7 _

DGB (NC} G 1 G j
- o ]

CET o ? L.

DQY &——r DGO

DQ 10 @~ DOt

N — D1 paz PS5

DQ12 @] pQ3

DQ 38— DQ4

DQ1 48— D5

DQ158——— DO6

DQ 68— _ DaQy7 -

DQ117 {NC) G G

RE3 e "L _l

CEZ o 1-;

HEZ ¢ 1 i

DQige—I DQO
DQ{9®==—i DO
pozoe— pa2 D2
DQ21e——— DQ3
DQ22e———I DO
DGR3e~—— DQS
DQ24 #~——1 DS
DQ25e—— DQ7

DQ26 (NC) I —-—l

bQ27e——— DQO
pQ2ge——— DQ1

pozee——{ baz D3
DQ30e——1 DQ3

DQ3te—] DG4 DQ4
pQ3ze— DQS5 DOS
pQ33e———, DQB DQS
DQ34e—~——1 DQ7 DQ7

DQ35 (NCY j

Y- D010 B7

D6

d

D7

af

L

VDD

4

VSS e = DOtoD7

FIGURE 4.4.4-B
BLOCK DIAGRAM for X 32 DRAM SO-DIMM USING X8 DRAM
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DOD #—er] DQ 80— DQO
DQ19e—— DO
DQ208——— DQO2 D4

DO21 @i DO3 G

pDQ2 !
DQ3 S

]

DQ4 B
DQS Wwe——l

DQ22e——1 DQO0
D23 @rmmmemt DCY D5
DQ24#——-{ DO2

e — __

DQ7 @] DG25#——{ DG3 G

DQ8 (NC) DQ26 (NC) | )
CEZ @ £
DQY ®——— DQO DQ278———— DQO

DQ10@———{ DQ1 DQ28 #—rd DQ1

DQ1l @ pgz D2 Dazoe+—o~ pgz D6

DQ126——— DQ3 i ..l DQ30e—— DQ3 e j
DG 138! DQO ‘ ‘ " D031 @—end DQO

DQ14gmm—n] DQ1 DQIZze—— DA1
baise—— Doz D3 DQ33e—mmi DQAZ 7

DQ1 68t DQ3 G DQ3se—| DQ3 G

DQ17 (NC) | DQ35 (NC) I
VDD o I ¥or DOtoDY

VES o I., - DOtoD7

FIGURE 4.4.4-C
BLOCK DIAGRAM for X 32 DRAM SO-DIMM USING X4 DRAM
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D4

D5

J

DQ2oe——— DQ2 D2 D&
pQz1e——— DQ3
pQ2ee—— DO4
pazze— DG5S
DO24@—~———— DQB
DQ25e—— DQT

DGQz6e— DQB

CE3

]

i

pGz78——1 PQO
pGese——— DQ1
DQ2ge~——1 DQZ D3
DQ30®——=1 D3
DG31e— D4
DQ3Re——=1 DQS
DQ33e——-1 DQB
DQ3se— DQ7
pQase—— Das

b7

G —3 el
VDD o I- $~ DOtoD7 -1
VSS . | e DOtoD7

FIGURE 4.4.4-D
BLOCK DIAGRAM for X 36 DRAM SO-DIMM USING X9 DRAM
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4.4.5 — 88 PIN DRAM SO-DIMM FAMILY

CAPACITY—512K TO 128M WORDS OF 32, OR 36 BITS

DATA CONFIGURATIONS—Two DATA Word configurations are defined: X32 & X36

CONFIGURATION—4 Different Configurations are defined using various combinationa of X1, X4, X8,

memory devices.

LOGIC FEATURES—The modules contain "“PRESENCE DETECT" features that consist of output pins
in the PDn field that supply encoded values that define the storage capacity, configuration, data word
configuration, refresh mode, and speed of the module.

VDD CHOICE—The choice of VDD value will be determined by the memory device used and defined by
a mechanical interfock KEY

PACKAGE—88 PiN JEDEC SO-DIMM MEMORY MODULE

PIN ASSIGNMENTS —Figs. 4.4.5-A

PD, CAPACITY / DEVICE CONFIGURATION TABLES—Fig. 4.4.5-8

CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.5-C through 4.4.5-F

Release 6
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X36 ECC MODE DIMM
X36 PARITY MODE DIMM
X32 DIMM

™~
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R A i VU VU: Snfiogs S El
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60 .. [ D924 § ooz | pogs

62 o {0025 | DORs | D029
Ei__1.9026 | Do29 | 0030
56_..1.8Q27 1 _DO30 I DO31
58 ¥on

L0__ 1 Do28 ; bagr | DQ32
72 . 30028 ) 0Qa2 ) DQ33 |
1410030 | DQ33 | 003d
76 0esy | _Dosd | poss

R -y

78 VES

el e R e, IR SR——

80 PD1

adCEle SRR PRI IV EA——

a2 PD3

el SRS P Ry S—

B4 1D

i s o e — s A s s ot e ]

gs 183

s LR PETPUIRTRRUINY SIS S S
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FIGURE 4.4.5-A
X32 and X36 DRAM SO-DIMM PINOUT
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PREOENCE DETECT TRUTH TABLE
103
MOD CONFIG DEVICE ADDR PDHI?NS PD12 PD1Y PARITY
ROW[COL X32 NO-PAR. | 0
NO MODULE 1 i 4 1
512K X 32/36 | 512K X 8/9 wls |l 110l o0l o X36 PARITY | 1
1M X 32/36 | 512K X 8/9 1wigjo]lotloio PARITY STRUCTURE
IMX3236 | iMXiMieis J10j10) 1 ] o F 0} 1
1M X 32/36 | IM X 16/18 12lsl1]leoet 1] 0 iD2
oM X 32/36 | tMX 14168 1 1of1of o | o o] 1 FEFRESH MODE
oM % 32/36 | 1M X 16/18 12laiol ol 1] o0 NORMAL o
2M X 32/26 | 2M X 1/2/8/9 1l l 11 ol 1 1 -
aMXaza6lomxyzee  L1liol ot ol 1] 4 PELF-REFRESH 1
4M X 32/36 | 4M X 4/16/18 i2i10F 13 1 Jol oo REFRESH MODE
AM X 32/36 | aMX 141618 { 11111 1 1 11l o0t 1
8M X 32/36 | 4M X 4/16/18 1210l o1 14 14 .1 ID1
aMx3eaeiaMximneis Lttt b o L 11 0.4 1 REFRESH
_ M X 32/36 | 8M X 1/2/8/9 12111 ] 1 1 1 ) NORMAL 0
16M X 32/36 1 BM X 1/2/8/9 211 ] 01 1 1 0 SLow »
16M X 32/38 [ 16M X 1/4/16MB a2t 1 | 0| 0§ ©
32M X 32/36 | 16M X 1/4/16/8 13221 0 | 0| 0 ¢ © REFRESH PERIOD
32M X 32/36 [32M X 1/2/8/e jTBDJTBDY 1 | 0o ¢ 0§ 1
camx 32/36|samx /2789 |Teofiepl o [ o 1 o] 1 PD24
64M X 32/36 | 64M X 1/4 TBDITBD] 1 1 0| 1 0 ECC
128M X 32/36 | 64M X 1/4 TEDIT8DE 0 0 1 0 X32/%36 PARITY 1
NOTE 1 —* This addressing inciudes a redundant address to allow mixing of
13/11 and 12712 devices. X36 ECC 0
NOTE 2 — The PDmn & IDn values given in the lables have the following DATA STRUCTURE
significance: 1 = Driven to LOGIC HIGH for PD, OPEN GIRCUIT FOR 1D
0 = Driven to LOGIC LOW for PD, SHORT TO VSS FOR ID Pb23
NOTE 3 — #The PDmn values are multiplexed onto the PDn pins under the MODE
control of PDET and FUEZ as follows: ) FAST PAGE
PD11 == PD14 to PD1 = PD4 WITH PDET = LOW
PD21 = PD24 to PD1 =» PD4 WITH PDEZ = LOW EDO/BURSTEDO] O
NOTE4: This standard aliows for the use of different values of VDD : DATA VO MODE
depending on the memory device requirements. A mechanical key is used
1o define the voliage as described in the package registration document. Pp22 | PD21
SPEED {tRAC}} 81 | 80
80 ns 0 1
f0ns 1 0
60 ns 1 1
N 50 ns O ity
40 ns 0 1
PD SPEED TABLE

FIGURE 4.4.5-B
X32 and X36 DRAM SO-DIMM PD and ID TRUTH TABLES
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DQO (DQD) &= DQO DQ16 (DQ18) e
DQ1 (DQY) e—— DQ17 (DQ19) #——
DQ2 (DQZ) Gemmmns DQH 8 (DQ20) $menmd
DQ3 (DQ3) *—— D19 {DQ21) #———T
DQ4 (DQ4) e—— DQO DQ20 (DQ22) #-—nr
DQ5 (DQ5) e—— DAt DQ21 (DQ23) ¢———
pas (pos) e—— pgz D1 DQ22 (DQ24) Swrrer
DQ7 (DQ7) e— DA3 . DQ23 (DQ25) e

TET e

CE3 e
DQ8 (DQY)} &—— DQO DQ24 (DQ27) @]
DQY (DQ10) #———] DOt DQ25 (DQ28) ]
paio (pat1) e—— paz D2 DQ26 (DQ29) #<—
DQ11 (DQ12) 8~ DQ3 DQ27 (DQ30) #———]

DQ12 (DQ13) @ DO DQ28 (DQ3T) @t
DQ13 (DQ14) $mmmm] DO DQ29 (DQ32) @]
DQ14 (DQ15) #—-o DQ2 D3 DQ30 (DQ33) e—
DQ15 (DQ16) e——r DQ3 DQ31 (DQ34) ®——d DQ3

* NOTE: The {DQnn} are the DQ signal designations that wouid be used when a system is designed for
a X32 Non-Parity module and a X36 parity module is used..

VoD & ¢
1
VSS o I\

¥~ D0ioD7

¥ DOt D7

FIGURE 4.4.5-C
X 32 DRAM SO-DIMM USING X4 DEVICES
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BET &
FED e
W e
G e $
E _ !
pQo (DGO  #——— DQO DQo
po1 (bQt)  &— DO DOt
paz (pqz) e——fbaz DO ~ paz D4
Da3 (a3 e DQ3 DQ3
Q4 (DG4) & DG4 DQ4
DOS (DG5) & DQ5 DQs
DQ6 (DGe) % DQ6 DOs
DQ7 (DQ7) 8] DQY DQ7
O ? 1
pGe (DQ9)
DQ9 (PQ10)
DQ10 (DQ11) D1 D5
DQ11 (DQ12)
DQ12 (DQH3)
DO13 (DQ4)
DG4 (DQ15)
DO15 (DQ16) &——= DQ7 pDQ7
CE? & ? ]
pQ16 (DQ18) ¢—— DQO
bQi17 (DQ19} &1 DQ
DQ18 (DQ20) e—i Dz D2 D6
DQ9 (DQ21) @-———i DQ3
DQR20 (DQ22) e—— DQ4
DQ21 (DQ23) &1 DO5
DQ22 (DQ24) e——i DOB
DQ23 (DQ25) @w——— D7 e Dar
CcEs ¢ _ 1 : l
DQ24 {HQ27) #——— DOO DQo
DQ25 (DQ28) 8=y DQ1 : Dat
DQ26 (DO29) &—— DGz D3 paz D7
D027 (DQ3I0) e~— DQ3 . DQ3
D28 (DQ31) ——— D04 DQA4
DQ29 (DQ32) e— DS DQs ‘
DQ30 (DQ33) 8~ DQS6 pos
DQ31 (O34} @—i DOT DQ7
* NOTE; The (DQnn) are the DQ signal designations that would be used when a system is designed for
a X32 Non—Parity medule and a X36 parity medule is used..
VDD & ¢ = D0to D7
1
VSS e ) g DO to D7

FIGURE 4.4.5-D
X 32 DRAM SO-DIMM USING X8 DEVICES
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DQO #——t DQO DQ188——— DQD

pat e——pai pQige—— DAt
D2 #———y pgz DO pqeoe— pgz D4
pQ3 e DQ3 DQ21 e DQ3

DQ4 & DQO DQi22 &t
pQs 1 DQ1 D1 DQ23 84—
bQe e— DQ2 DQ24 @t
pQr &— DQ3 DQ25 e

DQ26."t

CE3

DQY @i
DQ0e——t
DQit e—
DO 2 —

DQ27¢——1 DQO
DQ2g#————1 DO D6
DQ29#———— DQ2

DQ30®——1 DQ3

BQaie—— DQO
DG3ze—1 DQ1 D7
DQ33e— DQ2

DGQ34 @ D3

DQ13 8
DQ14 89—
DQ15 8]
DQiGe—

DQ‘I?"‘t g P1 DQ35°‘_E g P3

* NOTE: For the parity bit devices, PO == P3, X1 DRAMs are showed, but Multi CE
DRAM may be used.

VoD e

& P D010 D7, POLo P3
i
Iy

V5SS e

= D0to D7, POto P23

FIGURE 4.4.5-E
X 36 DRAM PARITY SO-DIMM USING X4/X1 DEVICES
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[

bQ3

pQ4 e——1i DQO
DQ5 &— DUH
pQs e—j DQ2
DQ7 e——j DQ3

DQs

pQy e——i DQY

DQ10 &
DQ 1 @—]

DQ12e——- DQO
pOi3e——i BQ1
DQi4e— DQZ
pQise~—— DQ3

DQ16@——— DQO
DQ17 gm—q DQ
DGige———— DQ2
DQtge—i DQ3

pazoe——-y, DGO
DG2i e—] DQ1
DGzze—— DR2 D5
pQ23e—-, DQ3

pa2as——, DAO
DQ258————oy DQ1
paz6e—— Doz PP
D27 e——d DQ3

DQ28#~— DQO
DQ29e—— DQ1
BO3Ge——— DQ2 D7
D031 8———ro DQ3

DQ32¢——q DQO
DQ33e— o} DQ1
pQa4e—— pgz D8
DG358——r, DQ3

vioD

V5§

3= DOtoD8

1=
-

g= DO to D8

FIGURE 4.4.5-F

X 36 DRAM ECC SO-DIMM USING X4 DEVICES
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4.4,6 — 112 PIN MPDRAM DIMM FAMILY

CAPACITY-—256K, and 512K WORDS OF 32 BITS ON THE SERIAL AND PARALLEL PORTS.

BATA CONFIGURATIONS~Two DEVICE configurations are defined: using X8 and X16 MPDRAM

CONFIGURATION-—2 Different Configurations are defined using X4 & X8 memories with 2 banks.

LOGIC FEATURES—The modules contain independent clock controf of the 4 separate BYTE groups of
data bits and “PRESENCE DETECT features that consists of output pins in the PDn field which sup-
plies encoded values that define the storage capacity, SAM length, read mode, refresh mode, CE/AW
logic configuration, and speed of the module.

PACKAGE--112 PIN JEDEC DIiMM MEMORY MODULE

PiN ASSIGNMENTS AND PD TABLES—Figs. 4.4.6-A

PRESENCE DETECT TABLES—Fig. 4.4.6-B

CONFIGURATION BLOCK DIAGRAM—Figs. 4.4.6-B & 4.46-C
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256K & 512K X 32 MPDRAM DIMM

/) o\
A0 A R = | ] sz 1.°fos |
PD2 2 | ] 58 NG
T [ B Ee | | [l voo ]
%o T4 ] [ ] |[so ] sbco |

sar 1 s 1 B3 4 |8 3 .spo |
[ " aoe 6 | o ] |ee_ i _spoz ]
7= S IO == o [ea 1 “spoa ]
=" M IR B = o e | sbas |
I 2.~ JU N B = ] [ | soos ]
... tes 1w 1 3 | [ e 1 spos |
| _ ooz pou (D ] |z 4 .spor |
I - B == | g [s_ 4 ves |
_Wotes  Jis_ | 3 ] [ea | WITET __|
I = I IO O = ] [0 ] spce |
s s | B3 o |rg.sues .
| b Ju 1 B3 ] [z | oo |
I« N N B = Cl | s i sooit
. ___oae_ i ; 3 ] | 7s i sooz |
[ oo e | 3 Cy [ 7s_ | _show |
_.bas leo | B2 ] [ 7e 1 _spois |
| oos__ = | B3 ] [z ] soas |
voo_ | 2z | o] - f 8 | voo |
:::Qé'_i—o___:_ém — ] [Tro | TNC.(GSF1) _| NOTE:Pinfunctionsin()
el | B O] o I B ] e R e,
. .vss it | - { 61 | vss | implamentations
A 1w | = i | ose
s w3 e B T Y AR
IRV R oo NS L0 Y.
— vDD KEY 5
IR I I R = g [l a
|0 13 | ] les 4 oo
| meogo | st | = C] { er_ | _NC (THGT BT
88 L 32 |3 O] Qs | _ves |
IR - < - W I v 5 s | WiTEL
o FED__ {a | [3 2 Leo | _wc (ER_
TN 71 T TR S g et ) woo
. .Dbos f3s_ | [ 3 e 1. .soos
| __ oo Jar § . 3 | es_ 1 _spanz |
| _baig_ | 38 | | Top View I | 94 1 _spois |
o _.boww la | 3 4 [es | _spag |
| __paeo_ jao | 3 3 [.se_ ) _spe20 |
L ooes  ta i [ 0 e | _sogm
. Dgee L A2 L FRONT REAR L o8 | _Spaea
| boesy |aa_ | I sme spe 0] | oo | _spges ]
| WetEr | as | |3 ] e i W3TES
o _vss _ls F O[3 - ety _ves |
o Dbom _Ja | 3 & 1 ope] _soges
| __boes_ ez | 3 0 | wal soges |
boee s 1| 3 ] |ps i .shoes. |
S o SR - N S o | |- 105 1 _socer. ..
. .bom ) so ) [ o we | _SDope
| _oges  Is] - wr | _sooss ]
oo s 2 =] s | spoao |
S ¢ TN N S S ] | oo i soom |
___vop s [ & el ovoo L
| _ros s | B o i) we
PD4 56 3 - 112 PDB
FIGURE 4.4.6-A
256K & 512K MPDRAM DIMM .
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WX, CEX e
RET e
THGT. &7 ® CAPACITY
QSF1 & PD1
BET & N
EBEG e Pin 1
THGO0, G0 e 1MB s
QSF0 e
SEG e 2MB o)
SAMLENGTH
PD2
Pin2
256 S
PA0 ramo P Ram2 512 o
de de OPERATIONAL MODE |
. PD3
sSDQo Pin 66
. SAMO SAM2
sSDQS Fast Page S
EDO O
BYTE CONTROL
PD§
DQ1E AN DQ18 RAMS3 Pin 112
' ‘ : 4TE S
. ) 4W O
.bQaz2 BQ31
5DQI16 SDQ16 PD SPEED TABLE
sodsisAm %sodm SAMS FD4 | PDS
SPEED (tRELQV) IPin 56|Pin 57
7 80 ns O O
BLOCK DIAGRAM for 256K/512K X 32 70ns 5 )
DIMIM WITH 256K BY 16 MPDRAM 60 ns 0 8
50 ns ] S
S = CONNECTED TO VSS

FIGURE 4.4.6-B

O = NO CONNECTION

PD TRUTH TABLES for
256K/512K X 32 DIMM WITH
256K BY 8 or 16 MPDRAM

256K/512K BY 32 MPDRAM DIMM WITH 256K BY 16 MPDRAM

Release 67
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CEX, WX e
RET o
TRGI, GT e
QSF1 e
BET &

REG ® BLOCK DIAGRAM
THGO, G0 ® for 256K/512K X 32
QSFO ‘=_ DIMM WiTH 256K
SEO . BY 8 MPDRAM

I
pos RAMS
DQ1s
SD0O8
. SAM3
SDQ1S .
NN
DQ16 DQis RAM2 bdm RAMS
DQ23 DQ23 DQ23
SDQY6 8DQ16
. SAM2 . SAMSE
SDQ23 SDQ23
iHEREERE RN
DQ24 bQ24 RAM3 DQe4 RAM7Y
.DQat i baQat DQ31
ShO24 | sDQ24
. SAM3 . SAM7
. 5DQ31 | | sbaat
FIGURE 4.4.6-C
256K/512K BY 32 MPDRAM DIMM WITH 256K BY 8 MPDRAM
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4.4.7 — 80 PIN EEPROM StMM FAMILY

CAPACITY—128K, 256K, 512K, 1M, 2M, 4M, & 8M WORDS OF 32 BITS

CONFIGURATION—Fifteen Different Configurations Using 1mb, 4mb, & 16mb Devices.
LOGIC FEATURES—The modules contain a “PRESENCE DETECT” feature which conists of output

pins which supply an encoded value which defines the storage capacity, configuration, and speed of

the module.
PACKAGE--88 PIN JEDEC MEMORY MODULE
PIN ASSIGNMENTS AND PD TABLES—Fig. 4.4.7-A
CONFIGURATION BLOCK DIAGRAM-—Figs. 4.4.7-B
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PIN# | PINNAME PIN# 1PINNAME PRESENCE DETECT TRUTH TABLE
ModuleiDevice| # of{ Module
1 vss 41 Atll OrganizationDensiiDevi Capacity | PD11PD2] PD3§ PD4
2 VDD 42 A10 No Module 1 1 1 1
3 VPP/NC 43 AS 128K X32] M |4 Bi2KB | 0 | 11 1 11
4 G 44 A8 256K X 32| 1M | 8 | 1MB 11701 111
vy 45 S12KX 32 1M |16} 2MB o]o 1 i
S ﬂ? A7 256K X 321 2M | 4 1MB i 1 0 i
6 W1 46 A6 512K X 32| oM | 8 | 2MB 0| 1101
7 RFU A7 A5 TIMX32f 2M |16 | - 4MB 1 0 0 1
8 DQ1s 48 Ad 512K X 32 4M | 4 2MB 0 0 o | 1
ivMx3zl 4aM | 8 4MB i 1 1 0
9 Da17 49 A3 2M X 321 4M |16 8MB Q ] 1 0
10 DQ18 50 A2 TMX32| M | 4 | 4MB T 1ol 110
11 DQ18 51 At M X321 sMm | 8 8MB 0o 1 0
12 DQZG 52 AQ 4M X 32 SM 16 16MB 1 b 4] 0
== 2M X 32| i6M | 4 BMB 0| t 010
13 DQ21 53 w3 AMX32] M | 8 16MB 1 0 olo
14 DQ22 54 VSS BMX 32| 16M |i6) 82MB | 0 | 0| 0 ] O
15 DQ23 55 DQ15
16 Da24 56 DO14 1 = OPEN CIRCUIT (NO CONNECTION)
17 D25 57 DQ13 0 = CONNECTED TO VS5
18 DQ26 58 pQ12
19 DQ27 39 DOTi MODULE SPEED IDENTIFICATION
20 bQ28 60 Da10 PRESENCE DETECT PIN
21 E3 61 DQg ACMCAE)ES :
59 Ez 62 DQ8 -"1'1&5 PDs PD& PD7
=5 NOT 1 1 1
23 El 63 DQ7 L DEEINED
28 DQ31 68 DQ2 120 nS 0 1 0
29 Wa 69 Da1 150 nS 1 0 0
30 D2 70 DQO 200 nS ] 0 0
31 A21 (s VPP/NC NOTE - This family of pinouts is approved for use in SIMM
ackage thatis nominally 4.65” long and a height of 0.85” See
32 A20 72 vbD SEDES Publication 95, geciion MO-XXX.
33 A19 73 PR
34 A18 74 PD2
35 Al17 75 PD3
36 Al6 76 PD4
37 Al5 77 PD5
38 Ai4 78 PDB
39 A13 79 PD7
40 Al12 80 VSS

Release 4-7

FIGURE 4.4.7-A
128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES
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5 Bank 0 Bank 1 Bank 2 Bank 3
E ®
_l:;_g @
E3 e
G0
AD-An
Wo ,
pQs e—— DQo —{ pao — pao —{ pao
DO #=——e! D1 | ot — DG | DOt
paz — paz | bz 1 pae | paz
BYTE 0 pG3 e DQ3 | pas — DQ3 | pas
DQ4 ——— DQ4 L bas i en — DAt
bQs s— pas PO | pas D4 L pas D8 | pgs D12
D06 +— DQS -1 pas ! DQ6 L pas
DQ7 i DQ7 | pa7 1 pQ7 e
T % —
L pao ! pQo - Do
L pa L pat — pa
L pQ2 | paz L b2
BYTE 1 L boa ! bas L pa3
L pas L pQa L baa
| pas DS 1 pas D@ | pgs D13
- bas | bas - bas
L pay -{ D7 | pa7
——E—e — 1 [
| bao | bao 1 bao
- pa L pQi L Q1
DQise—— D2 L baz L baz L Doz
BYTE 2 DQ198———{ DQ3 — pa3 — pa3 - D3
DQz08——— DQ4 | b4 | pQ4 —{ po4
pQz1e—— pas P2 L pos DB Lt pas D10 Lipgs D14
DQ22¢——— DQG | bos - -1 bas
DQ23+——— DQ7 L pa7 L1 pa7 L bay
W3 e T T
DGz4e——— DQO | DQO - pao Lt DQO
DQ25 ¢ DQ1 - DQi - pot L pat
DQz6e—— DQ2 — a2 ! Daz - DQ2
BYTE 3 pQ27e—— D@3 — pa3 - DQa ! pQa
DQ28#—mmed DQ4 | bas —{ DQ4 - a4
DQzge——y Das D3 | | pas D7  pas D11 [ pos D15
DQ30e—— DQB ! DQs | bQs - bas
DQ318—— DQ7 L pa7 { ba7 - par

FIGURE 4.4.7-B
128K TO 8M BY 32 EEPROM SIMM BLOCK DIAGRAM
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4.4.8 — 100 PIN DRAM, SDRAM & ROM DIMM FAMILY

CAPACITY—up to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40 bits.
DATA CONFIGURATIONS—Seven DATA Word configurations are detined:

—32 BIT DRAM & SDRAM without PARITY

—36 BIT DRAM & SDRAM for ECC CODES

—40 BIT DRAM & SDRAM for ECC CODES

—32 BIT MULTIPLEXED ROM without PARITY.

CONFIGURATION-—26 Different Configurations are defined using various combinationa of X1, X4, X8, and
X16 DRAM & SDRAM memories including 2 bank configurations, 5 for DRAM and 21
for SDRAM.

LOGIC FEATURES—The modules contain the Serial Presence Detect (SPD) feature that conist of a built
in serial access EEPROM that stores information on mutiple parameters and attributes of the module
such as technology, storage capacity, configuration, data word configuration, refresh mode, and
speed of the module.

PACKAGE—100 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS —Figs. 4.4.8~-A & 4.4.8-B

TECHNOLOGY COMPARISON TABLE — Fig. 4.4.8-C

SDRAM CLOCK WIRING DIAGRAMS — Fig. 4.4.8-D

SDRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.4.8-E through 4.4.8-Z

DRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.4.8-AA through 4.4.8-AE
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X32 SDRAM DiMM
X40 ECC DRAM DIMM
X36 ECC DRAM DiMM

X32 DRAM DIMM
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FIGURE 4.4.8-B
100 Pin 32, 36, or 40 BIiT DRAM, 32 BIT SDRAM DIMM PINOUT
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X3z MUX ROM DIMM

X40 ECC SDRAM DIMM
X36 ECC SDRAM DIMM
X32 SDRAM DIMM

Y

e e o e s e o FRONT REAR
| Gt pe——p——| DRi] 3 | SIDE SIDE

]
i< I ioigi<
e

Function Key

e e e e et PSR

b i i s i i cmprry ] O . . . el

b s i e e e e s i e

e e s s it e e | . izt At e ]

e e e vt s e e e |ttty i i e ]

£
N

o maitit e vt s g

e et e

e vt e fomn i

b ot s s ki s

[ ————

e O VR LR

T ENSpEESE

S Ly, T Vp——

— O0000000annanann

ge Key

View

REAR
SIDE

aonnnonoannnonnooonooononanan
g

e s s et s st

ez | we 1 ce |
ga_ | no ) ces |
Jess | NG

NC
NG

L osL_ | ne
[ B [ ne

CBY NC

FCLAPLAEF SR L 1 1150 SN

T T, it

VPRI T, .- g

Q2

%

FIGURE 4.4.8-C

100 Pin 32, 36, or 40 BIT DRAM, 32 BIT SDRAM DIMM PINOUT
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100 PIN DRAM/SDRAM DIMM PINOUT COMPARISON

PIN DRAM DIMM | SDRAM DIMM | MUX ROM
11 CASO DQMBO NU

18 A10 A10/AP A10

18 Al2 BA1 A12

20 NU Al2 Al4

22 NU Vrof NU

25 NU CKO NU

27 NU CKEOQ NU

28 WE WE NU

29 RASD 50 ED

30 . RAGZ B2 EZ

37 CAS2 DOMB2 NU

61 CABT DQMB1 NU

68 Ald BAO A1

69 A13 ANl A13

70 NU A13 Al5
72 NU RAS NU

73 NU CAS NU

75 NU CK1 NU

77 NU CKE1 NU

78 OE NU OFE

79 RAST g1 ET

80 RAS3 T3 E3

87 CAB3 DQMB3 NU

Notes:
1. A10 on DRAM DIMM is also AP on SDRAM DIMM
2, A14 on DRAM DIMM is also BAO on SDRAM DIMM
3. A15 on DRAM DIMM is also BA1 on SDRAM DIMM
{for 4 Bank SDRAM]).

Figure 4.4.8-D

JEDEC Standard No. 21-C
Page 4.4.8-5

100 Pin DRAM, SDRAM, & ROM DIMM, PIN COMPARISON
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10
Ohm #
0 LOAD NETS ¢k -———J\/\/\er
T
10
Chm —— SDRAM 1
2 D NETS ]
LOA CK ! b SDRAM 2
T
Notes:
Ofm — SDRAM 1 1. THE CK INPUTS SHOULD HAVE A
NOMINAL DELAY OF .4ns MEASURED
3LOAD NETS ¢k ——/\/\/\’T SDRAM 2 FROM THE CK INPUT AT THE DIMM
x —— SDRAM 3 TAB TO THE CK INPUT OF THE SDRAM
:[: (OR PADDING CAPACITOR). (EG: THIS
= IS APPROXIMATELY 2" OF PCB WIRE
AND 2.5pf OF INPUT CAPACITANCE).
10
2.) THE VARIATION OF CK INPUT DELAY
thhmn [ SDRAM 1 WILL BE +/— .1NS FOR BOTH CK
: INPUTS. (EG: IF THE WIRE
t—— SDRAM 2
IMPEDANCE IS APPAOX. 65 ohms, ..
4 LOAD NETS CK —, 10 THIS CORRESPONDS TO A £
Ghm — SDRAM 3 CAPACITANCE VARIATION OF +/- 3ptess
AN L IN TOTAL CK INPUT CAPACITANCE).
—— SDRAM 4
1 .
ony [ SDRAM 1
AN SDRAM 2
L SDRAM3
5LOAD NETS CK— 10 '
Ohm e SDRAM 4
mAVAVAVE s |
SDRAM 5

Figure 4.4 8-E
100 Pin SDRAM DIMM, CLOCK WIRING
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sz

naKe?2
DaMB  §  WE DaMB S WE
DAo —\AN [ KO8 DO16 —AN—] VO 0
oat A H0 Do DT —WA— Y01 ba
DO2 —AAA~—{ VO 2 Dais —AAN— 0 2
a3 —AA— 103 DO1g —AAA—] Y0 3
paMs §  WE pomBs 8§ WE
Das AN U0 0 0RO —AAN— L0 D
DO5 AN L0 1 D1 po21 —AWA— 110 1 D5
DOB —AAA~{ UG 2 DQ22 —AN— D2
Da7 —MA—] 03 DO —ANAA— V0 3
pamMB3
DaMB 8§ WE paMs S5 WE
Das —\AA— 100 DA —AAA— DD
oG —AMA- Y0 1 D2 DQ25 —AAA— VD1 D6
BG10 —AAA—] 10 2 DQ2E AN L0 2
a1t —AAA— 103 Da2T WA V0 3
DOME 5 W& pams 5 WE
DQ12 —ANAA— DO DaE —AWA— 00
DQ13 AN 0 D4 £a29 AN 101 D7
0ats —AA— 102 DR30 —AN— [0 2
DAis A A U0 3 Dast —A— 10 3
SERIAL PD
BO-BN  cewmmmmm-p  BO-BN: SDRAMS DO-D7
AD-AN ———F  AD-AN: SDRAMS DO-D7 sci SDA
AAS  wwmm——p RAS: SDRAMS DO-D7 AG Al A2
CAS  ~———) CAS:SDRAMS DO-DT e R
CKEQ  wwme———p CKE: SDRAMS DO-D3 SAQ BAT BA2
CKEt ———F CKE: SDRAMS D§-D7 Voo 1 b DO-D7
Ve T b DO-D7
Clock Wiring
Clock
SDRAMS
input NOTE: ALL RESISTOR VALUES ARE 10 OHMS
*CKO 4 SDRAMS
*CK1 4 SDRAMS

*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-F
100 Pin X32 SDRAM DIMM, 1 Bank with X4 SDRAMs
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WE - p—
50 §2
DOMBED — pams2 —
paMB 8 WE DOMB S WE
DaD —AAN— Y0 0 pa1e — A VD0
DQT ~NAN—] Y0 1 DPQIT —AAA— 1D 1
Da2 WA U0 2 BOHE AN 0 2
DR3 —AN | 103 bo DO1g —AN— U0 3 D2
DQ4 AW Y04 DQ20 —AMV— U0 4
BG5S —AA— VOS5 0O — A KOS
06 —AAA— U6 £a22 —\WA— 106
DOY ~AAA YO T pa23 —AAW— 10T
poMB1 — paMB3 e
poMB 8 WE pamMe & WE
DaB —NAA— 100 D024 —AAN— YOO
G —AAA— VO 1 D25 —ANA—] YO
DO —AAA— D 2 026 W] Y02
0O11 —AMA— V03 m pa27 — WA V03 D3
g2 — WA U0 4 DQZE —\AA— VD 4
DGI3 —AWA—] VO DR2Y A YO 5
DO — WA VG B 0G0 A Y06
0Q15 AN V0T 0a3 —AA— V0T
SERIAL PD

B0-BN —————>p BO-BN: SDRAMS DO-D3
AQ-AN  —mmeree—p  AQ-AN: SDRAMS DO-D3

P i " e 4
AAS  —wewwwwnp HAS: SDRAMS D0O-D3 scL A0 A A2 SoA
CAS  ————) CAS: SDRAMS DO-D3 T
CKED =) CKE: SDRAMS DO-D3 SAD SA1 SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS Voo T ¥ DC-D3
Vg T y DO-D3
Clock Wiring
Clock | gpRAMS
Input
"CKO 4 SDRAMS
*CK1
*Wire per Clock Loading Table/Wiring Diagrams
Figure 4.4.8-G

100 Pin X32 SDRAM DIMM, 1 Bank with X8 SDRAMs
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wE —
S0 52
! i
DOMBO ———r] LDOMB  § WE pOMBZ o LpoMB 5 WE
Bao —AAA— VO Bats —~AMA— KO8
BO1 ~AAA— VO 1 pQI7 —\AA—{ 0 1
pQ2 —ANA— YO 2 BGIE —AA— U0 2
003 —A\AA | U032 Do —AM~— 103
DA AN U0 4 D@20 AV Y0 4
D5 —AAN- V05 DAt~ VO 5
Bas —A 106 pa22 —AWW— 106
pA7 ~VVA— 0T Do Da23 NN a7 Dt
DAMBY et UDQMB DOMBS —menrrrrensnme———] UDQMB
pGE —AAA— LGB Qs — A VO 8
pes —AN— Yo e DQ2s — A 109
DG1D —AAA—] U0 10 DG2ZE ~AAAN—{ VO 10
pOi1 —AA— YO 1 DaEr —AAN— Y0 11
De12 —AN— VO 12 DQ2e —AAN- O 12
DG13 —AAA~| U0 13 BG29 —AAA— VO 13
DOtE —AA—] U0 14 BAID —AAN— YO 14
Dais ~~HAA— U0 15 ] DaI —AN-| V0 15
BO-BN ——emd  B0-BN: SDRAMS DO-D1 SERIAL PD
AQ-AN P AG-AN: SDRAMS 5O0-D1
BAE  ———p RAS: SDRAMS DO-D1 s0L —H &3 SDA
CAS ——d  CAS: SDRAMS DO-D1 AD A1 A2
CKEC ————p CKE: SDRAMS DO-D1 ] ] i
SAQ SA1 SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS VDD - %  Do-D1
Vs T » DO-DIY
Clock Wiring
Clock ‘
Input SDRAMS
‘CKO | 2SDRAMS
*CK1

*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-H
100 Pin X32 SDRAM DIMM, 1 Bank with X16 SDRAMs

Release 7
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BO-BN
AD-AN
RAS
CAS
CKED

DQMB1

DQMB2

DAQMB3

BO-BN: SDRAMS DO
AD-AN: SDRAMS Do
RAS: SDRAMS DO
CAS: SDRAMS DO
CKE: SDRAMS DO

DQe — AN
DQE A
DOZ —AA A
DQ3 AN
DG A
DOs AN
BA6 —AA
DAT —AAA—

D8 —AWA
DQ8 —AAA—
DAT0 VWV
DaiT — WA
DaZ — VWA
DQ13 AN
D4 AN
Da1s —\AWN—

Be1s A
Ba17 — WA
BQ1E AN
019~
0O20 ~AAA—
DG21 VWV
B2 —VWVA—
3Q23 AN

0G24 AN
DQ25 —AAN—]

DQ26 -~ NV
DQ27 — VA
8028 AN
0028 — W\
DQ3G AV
a3t — AN

NOTE: ALL RESISTOR VALUES ARE 10 OHMS

Clock Wiring
Clock 1 sprams
input
*CKO 1 SDRAMS
*CK1

*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8~1
100 Pin X32 SDRAM DIMM, 1 Bank with X32 SDRAMs

Release 7

Va7

DOMB1
vos
Fo k]
Y0 10
Yo 1
vo 12
#0113
Y014
Vo 1§

DoMB2
vo 16
VG 17
Vo 18
o 19
VG 20
Vo 21
vo 22
0o 23

DOMB3
10 24
Vo 25
Vo 28
vo 2y
vo 28

V0 28

FO 30
Vo3

0o

SCL

V{)D

SERIAL PD
SDA

A0 Al A2

SAD SA1 SAZ

- y DO

™ y DO
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&
52
DamMB2
pame § WE waMB  §  WE paMB &  WE pams 5 WE
DQo oo Yoo Daie — A~ Y00 ¥00
oat Vo [ e ] DO17 AN VO 1 yo1
Do2 Vo2 voz Dais —A—] 1D 2 voz
paa Vo3 Bo i 403 o4 DA18 ~AM 103 D2 voz3 D8
DO4 O 4 o4 a2 —AA— VO 4 YO 4
DQs Vo5 Vo5 Da2t —AMV—| V05 yos
DUs Vo6 vos DO —AMA YOS Vo
DQ7y Vo7 vo? D23 A V0T Vo7
DGMES
poMB §  WE poOMB 5 WE DOMB S WE paMB 8 WE
DaE —AAA—] U0 0 voo DO24 —AM—] 10 8 Vo o
Das —\MA— V01 Vo1 Da25 —AA— Y0 § Vo
Dat0 —AMA— 102 Vo2 DAZE —ANN— Y02 voz
past —AWA— o3 B vo3 D5 DART —AAA— Y0 3 D3 voz D7
DQI2 —ANA— VO 4 VO 4 DQZE —\AA— V04 1o 4
pQtd Wi 05 ¥os5 DO2E — A VO & yos5
DOts —AAA— U0 6 vos DRI —AA—] V0§ Vo8
0Qis —AA— 107 Vo7 DOt —AM— VDT voT
BO-BN -~y  B0-BN: SDRAMS DO-D7 SERIAL PD
AQ—-AN  ———b  AD-AN: SDRAMS DO-D7
RAS  =ww———p RAS: SDRAMS DO-D7 seL SDA
CAS  ———1) CAS:SDRAMS DO-DY A0 AT A
CKEQ  wommme—p  CKE: SDRAMS DO-D3
CKE1 oo}  CKE: SDRAMS D4-D7 SAO SA1 SAZ
V »
NOTE: ALL RESISTOR VALUES ARE 10 OHMS oo '_’II_\ > Do-D7
v } DO-D7

Clock Wiring
Clock SORAMS
Input

*CKO 4 SDRAMS

*CKA1 4 SDRAMS

*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-J

55

100 Pin X32 SDRAM DIMM, 2 Bank with X8 SDRAMs

Release 7
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4.46-1 =
§
50 |
DOMB0 ——————) LogMB & WE tbams S WE
DQo — A 00 voo
DO AN 10 1 Vo1
Da2 — AN 102 1o 2
pai —AA lvoa Vo3
pas —AAA— 104 Vo4
D5 —AAA—! V05 vos
DQE ~AA~ 0§ vos
Dar AW Yo7 Do Vo7 D2
DOMBY ot UDGME UDGMB
pas —AA— Ko 8 vos
Das —\\VA—i 09 o9
Da1s ~AAA— VO 10 vo1e
DOt —AN-L JO 11 Vo 11
Dz —AAN VG 12 vo 12
Dai13 —AAA— V0 13 Vo 13
0Q14 ~AM— VO 14 vo1a
DA AN VO 18 Yo 15
§,§
52 [
bomB2 ——— | tpoms 5 WE toaws 5 WE
Da1s —AWA— KO D Voo
Q17 —WA—{ V0 1 vo1
Ba1s —AN— V0 2 vo2
DO19 —AANA— V0 3 03
BQ2e —AN— V0 4 o4
pQ21 A V0 5 vos
0022 — WA V0 6 Vos
pR23 —AAA V0 T [w} | Vo D3
DRMB3  —rrmrerrereed. S o f—— UDQMB
0G24 —AAN— 10 8 vos
pa2s —\WA— VO 9 o9
DG26 ~AAN~ VO 10 vo 1t
DG27 AN O 11 o 11
pa28 — V- O 12 Fo 12
pa2g —ANAA— V013 o113
BQ30 —\AA— V0 14 VO 14
D3t~ U018 VO 15
BO-BN ———p BC-BN: SDRAMS DO-D3 SERIAL PD
AD-AN ————F  AC-AN: SBRAMS DO-D3 .
RAS  ————) RAS: SDRAMS DO-D3 sCcL—H H—> SDA
CAS  ——enwp  CAS: SDRAMS DO-D3 A0 At Az
. 1
CKED = CKE: SDRAMS DO-Dt SAG SA1 SAZ
CKE} w73  CKE: SDRAMS D2-D3 :
Voo 1T > DO-D3
NOTE: ALL RESISTOR VALUES ARE 10 OHMS v T 3 DO-D3
85 L4
Clock Wiring
Clock
SDRAMS
input

*CKO 2 SDRAMS
*CK1 2 SDRAMS

*Wira per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-K )
100 Pin X32 SDRAM DIMM, 2 Bank with X16 SDRAMs

Release 7
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WE
5
50
DOMEO poMss S WE pamee 5 WE
Q0 A 1D 0 el YO O
Das —AAA~] 101 vo1
DAz AN D2 Vo2
DO3 —AAA— 103 Vo3
DOA AN 104 Vo4
D@5 — VWV 05 V0 s
DQE —AAN—] VOB /e 31
DT —NW— DT (1] vor 23]
DOMB1 DUMBY DQMBY
a8 —AAA—] 1O 8 Vo 5
a9 —A ! 1o 8 Voo
BOI0 —AAA—]| KO 10 —— X [
a1 —AAA— KO 11 Ve 11
pG12 —\AA— 10 12 Vo 12
DG13 —AA~] V0 13 Vo 13
BG4 —ANN— VO 14 Vo 14
Dais — WA Va5 Vo 15
DOMB2 DOMB2 BOMBE2
DOIE —AAA— YO 16 Yo 16
DOt7 AN U0 17 o] U0 47
Dai8 ~—AN—- VO 18 Yo 18
pog —\AA— YO 19 Vo 19
DO20 AN Y020 Vo 20
BORI —ANA—] VO 21 vo 2t
Da22 —AA— V0 22 Vo 22
DQ23 AN Y0 23 Vo 23
DQMB3 DGME3S DOMES
DG24 —A-{ UG 24 . VO 24
BOZS —ANA—] U0 25 VO 25
paze —ANVA— VO 26 Vo 26
- BQ2T —AA—| 10 27 Vo 27
i Ba28 AN~ 1O 28 Vo 28
Ba2s —AAA— 10 28 Vo 29
pQ30 —\A— VO 30 Yo 30
a3 VA 110 3t ro 31

BO-BN ——§ BO-BN: SDRAMS DO-D1
AD-AN oy "AO-AN: SDRAMS Do-D1

—— R SERIAL PD
RAS ———3p HAS: SDRAMS DO-D1
CAS ey CAS: SDRAMS DO-D1
CKES ——ey CKE: SDRAMS DO scL t soA
) AD A1 A2
CKE$ sy CKE: SORAMS D1 [ I I
SA0 SA1 SA2
NOTE: ALL RESISTOR VALUES ARE 19 OHMS
Voo * y DO-D1
B
Veo $ DO-Di
Clock Wiring
Clock
as SDRAMS
Input
*CKo 150RAM
*CK1 1 SDRAM

*Wire per Clock Loading Tahle/Wiring Diagrams

Figure 4.4.8-L
100 Pin X32 SDRAM DIMM, 2 Bank with X32 SDRAMs

Release 7
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WE
S¢
DQMBO oo DamMB2
Do S WE paMB 8 WE
Dao A PO DG AN 10D
Dat —AM BT po Q7 —AAM Y0t D4
DGz —\Why— 102 poia —AAA—L 10 2
Daa WA 103 pais —AWA— 103
peMe §  WE ogME 5 HE
Da4 —WA— oD DQ20 A V00
DA5s —AAA VO Dt DR21 ~ANA~{ KO 1 DS
DQ6 ~A AN VO 2 DA —AAA VO 2
DAY —Wh— V03 DQ23 —\A— O3
DEMBE s s s DQMB3
pOME  §  WE poME  §  WE
DOB —AA— V00 pO24 — WA 0o
0O9 ~AAA—{ 11D 1 D2 Ba2s —AN—{ 10 1 D&
2Qtys — AN U0 2 DQze — AN YO 2
pat —AAA—1 103 0027 —A\MA— 10 3
paMe 5 WE pamMs S WE
paiz —AWA—L 00 Q28 — WA 10D
pQ1d WA V01 p3 DO —AA— 01 p7
pai4 AN Y0 2 BO30 AN~ YD 2
DQ1s WA W03 A, a3t —AN— V03
peMs 8 WE
L CB0 —vW— VOO
CBY —WA—{ 01 | pg
CB2 WA\~ HO2
CB3 AN 10 3
BO-BN ———3% BO-BN: SDRAMS DO-D8 SERIAL PD
AD-AN ——— 3 AQ-AN: SDRAMS DO-D8
AAS  ~————) HAS: SDRAMS DO-D8 SCL—H —* SDA
TAS  ———3 CAS: SDRAMS D0-DS A]G A|1 Aia
CKEQ  ——————p CKE: SDRAMS D0O-D3, D8 SAD SA1 SA2
CKEl  ———} CKE: SDRAMS D4-D7 Voo — > DO-DB
NOTE: ALL RESISTOR VALUES ARE 10 OHMS v ™ » D0-DB

55

Clock Wiring

Clock
input

“CKO 4 or 5 SDRAMS
*CK1 4 or 5 SDRAMS

“Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8—-M
100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 SDRAMSs

Release 7

SDRAMS
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*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-N

WE
st
OGMBY ey DQMBZ oy
peMB  §  WE s pGMB 5 WE
pae —AA-- V00 Doie Voo
BOE —AAA—] 1O T pai? Vo 1
paz — V- V0 2 pais oz
pa3 —AAA | 103 Bo pa1e Yo 3 D2
0Gs —ANA—] 10 4 poZ0 Y04
DQ5 —A\WA— U0 5 pa21 vos
DQE —ANA— UC 6 oaz2 V06
Qa7 —AAA—{ U0 7 D23 Yo7
DOMBY ) DAMBY oy
poMB & WE paMB 8 WE
DGB ~—AAA— YO 0 BG24 —AAN—| 10 0
0G5 —AAN—] VO 1 DA25 A~ 1O §
DQ10 —ANV-| 1D 2 DG —ANAA— 10 2
Dol —AAA 0 3 D1 Q27 —AAA-1 10 3 B3
DG12 ~N— V04 DQ2E AN~ U4
Do —\AWNL J0 5 pazy —~ANV— 05
DGIs —A— KO 8 DQ30 —AA~{ B0 6
Bats —WA— KO 7 DA3T —-AA-~{ VO 7
pOMB & WE
CBO —- VO O
Bl —AM—1 10 1 D4
€82 —\AA—] 10 2
€B3 “~AAA— VD3
P
BO-BN ———d  BO-BN: SDRAMS DO-D4 SERIAL PD
AD-AN s AG-AN: SDRAMS DO-D4 L DA
BAS  ——p RAS: SDRAMS DO-D4 a0 A A2
TAS  ——u-b CAS: SDRAMS DO-D4
CKEO ~———3% CKE: SORAMS DO-D4 SAD SA1 SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS Voo o » De-D4
, Voo n 3 D0-D4
Clock Wiring
Clock | gppams
Input
*CKO 5 SDRAMS
*CK1

100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 & X8 SDRAMs

Release 7
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WE
= ) |
DOMBO o] LDGMB 5 WE DOMB2 ——————— LDOMB 5 WE

0ae —AA- VG0 pate —AAM— 100

oGl —A\A— VO 1 paI? AN~ 10t

pQA2 ~AAN— V02 DQI8 AN 10 2

0a3 WA | Vo3 pQis — VWA V0 3

DQd AN KO 4 0a0 —AAA— V04

Da5 —AAA— K05 Ba2 AL YO B

pOs VW VO § DQI2 —AM YO 6

pa7 —WA— K07 DO on23 —WA— Y07 D1

DAMBH ] UDGMB DEMBI et UDQMB

DQs —AAA— YO 8 0G24 —AAN—] HO B

DRI —AAN— VO & pa2s —\Whv— ¥0 8
DOT0 ~AAA— V0 10 Da26 ~ AN F0 10
DatE —AN— Y0 1 pQ2r — A 0 1
DOt2 —AAN— U0 12 Da2s ~AAN—] HO 12
DO13 —AAA— Y0 13 pa2s —AAV— 0 13
Da1s —AAA— Y0 14 DO30 —AAN—] HO 14
Q15 —AAA— VO 15 DO AN~ BO 16

peMB § WE

CBO WA KOO

CBT —AAA U0 D2

CBZ —VWA— 10 2

€83 —wWA— ¥aa

BO-BN ———ud BO-BN: SDRAMS DO-D2 SERIAL PD
AG-AN ———nd  AD-AN: SDRAMS DO-D2
RAS - HAS SDRAMS DO-D2 SCL ¥ H—F SDA
CAS  ——ww—d CAS: SDRAMS DO-D2 AG Al A2
CKE0 ———3 CKE: SDRAMS DO-D2 ' |
SAC SAt1 SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS VDO —— p D0-D2
Veq T » DO-D2
Clock Wiring A .
Clock 1 gpRrAMS
Input
*CKO 3 SDRAMS
KA

*Wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-0
100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 & X16 SDRAMs

Release 7
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WE
50 l
DaMED pomso S  WE
bao voo
P vo+1
Q2 Vo2
pa3 Vo3
leT vo4
Bas vos
Das vos
a7 vo7 Do
pamMat DamMBs1
DGs vos
pag oS
DG Vo io
DOt Vo 14
o2 Vo 12
pQi3 Vo3
Da14 VO 14
DQIs Vo 15
DaMBa2 DGHMB2
nGis Vo 16
Dai17 ¥o17
DQis vo 18
DQtg vo 19
0G20 VO 20
nazt vo
G222 Vo 22
Da Vo 23
DOMB3 DOMB3
DQ24 Yo 24
DO2s Vo 25
D026 U0 26
pae? yo2r
nG28 { U028
pa2e ¥o 29
Q30 ¥0 30
pPG31 vG 31
pamMs 8 WE
cBO Voo
cB1 vo1 o1
cB2 Yo 2
cB3 E
BO-BN ———p BO-BN: SDRAMS DO-D1 SERIAL PD
AD-AN sy AQ-AN: SDRAMS DO-D1
RAS o  FRAS: SDRAMS DO-D1 SOL —K lep QDA
CAS r———— CAS: SDRAMS DO-0 A0 Al A2
CKE0) ———} CKE: SDRAMS DO-D1 ol
SAQ SAY SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS N
Voo - }  DO-D1
Vs T b DO-D1
Clock Witing
Clock 1} sppams
Input
*CKO 2 SDRAMS
*CK1
B Ei- kY
*Wire per Clock Loading Table/Wiring Diagrams
Figure 4.4.8-P

100 Pin X36 ECC SDRAM DIMM, 1 Bank with X4 & X32 SDRAMs

Release 7
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wE
Y]
56
DuMBO DGMB2
paMB  §  WE paMe § WE ooma & WE paGMB S5 WE
pao vo o l—-— ¥O 0 DQI6 ~AAA— V00 Voo
oa1 Vot Ve DOT A YO Vo 1
oq2 vo2 Vo2 0G18 —\A— 1102 vo2
Q3 —AWA | voa Do vos D4 oot A yoa D2 —— o3 D6
3e] Vo4 Vo4 0020 —AA—| V04 Vo 4
nas Vo5 Vos DA21 WA~ VOS5 i Y05
pas HO6 o8 DG22 —ANVA YO8 s Y]
par vo7 Vo7 . . DR AN YOT - o7
DOMB1 DaMEB3
paMB 8§ @ WE paMe § WE oame % WE pamMs  § WE
DaE —ANA— U0 0 Voo DG4 —ANA—{ V00 Voo
DAY —AAAL VO 1 Vo 1 Da2s —AAA~] VO 1 Vo1
DO10 —AAA F0 2 vo 2 pG26 —MA— 102 Vo2
patt —\AA— V03 o2} vo 3 D5 DG2T M~ O3 D3 ¥0 3 b7
Dai2 ~AA— V0 4 Vo4 DG —AA— 10 4 Vo4
DQI3 —AAA— 108 VO 5 DG28 —AA—] 1105 Vos
Datd —AAA— U0 6 . V0§ DaIe —AA— V06 Vo
Dai5s —\AA— 107 o7 DRI —A— 1O T Vo7
paMB 3 WE paMe S WE
€B0 —ANA— 00 Voo —
CB1 —AMA— 10 4 D8 01  pg ' Clock Wiring
CB2 ~AAA- V02 Vo 2 Clook
CB2 —A\A— 103 o3 SDRAMS
B Input
“CKo 5 SDRAMS
*CK1 5 SDRAMS
“Wire per Clock Loading Table/Wiring Diagrams
BO-BN ——————Fp B0-BN: SDRAMS DO-DS SERIAL PD
AD-AN ———F  AD-AN: SDRAMS DG-Dg
RAS  —mp RAS: .SDHAMS 0o-Da soL . . DA
CAS  —————) CAS: S50RAMS 00-D9 A0 Al A2
CKED ——3 CKE: SDRAMS D0-D3, D3
CKE{ ———) CKE:SDRAMS D4-D7, D8 SAD SA1 SAZ
NOTE: ALL BESISTOR VALUES ARE 10 OHMS Voo I > DO-D9
Vag T ¥ DO-D9
N Figure 4.4.8-Q
100 Pin X36 ECC SDRAM DIMM, 2 Bank with X4 & X8 SDRAMs
Release 7
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WE
B
S0
l p—
DaMBO wome 5 WE L lipoms S WE |
DG ~AAA—] Y00 Voo
Dal —AWA{ 101 ] vo
Ba2 —A D 2 yoz
pas —AWv [ U0s L WO 3
DQ4 —AM-- Y0 4 vo4
pOs —\AA—| VOB - OB
DaE —\AA— U0 8 L —3 v
a7 —WA~ 107 DO vo7r D2
paMB1 upaMs UDGMEB
DaB —AAA~| YO 8 S— YY)
DQY —ANVV— U0 8 Vo s
0G0 —AA-] Y0 10 v0 10
DA —AAA— U0 11 - 10 11
DQ1Z —AAA—] VD 12 o 12
DG13 —AAV— U0 13 ] $0 13
0014 — WA 10 14 d O 14
DG1S —AA—]| 10 16 ¥0 15
DOMBZ oome 5 WE L lipbaus g wE
DQi1E —A—| V0O L] Voo
DRIT —~AAN— FQ 1 L] YO 1
pQis —AAA— Y02 - U0 2
DQ1s —AM— VO3 l—lvos
Da20 AV VO 4 VO 4
Q21 —AA— 105 L Y05
DOZE —AAA— YO E - Vo6
pa23 —A— 10T M _ yo7 D3
Y L B ——— T2 s UDGMB
pQ24 —AAA— VOB VOB
DO25 ANV V08 Voo
D25 —ANA— FO 10 —— 1010
DG2T —AAA—] 10 H Vo i
BQZE AN 1012 L voi2
0629 ~AV— 1D 13 et O 13
DRI —ANN— FO 14 bod 1103 14
pRat — WA Y0 16 [—1{ YC 15
paMe § . WE pame 8§ @ WE
cBo voo . . yo o
CB1 Vo1 D4 ¥ 1 D5
caz Vo2 vo2
CB3 Vo3 Vo3
T Y — :SDR Do-0
BQ"BN DRAMS DO-D5 SERIAL PD
AD-AN ey ACG-AN: SDRAMS DO-D5
: SDRAM
RAS ey RAS: SDRA 5 po-D5 SCL SDA
CAS ey CAS: SDRAMS DO-D5 AD A1 A2
CKEQ  weee———3Pp  CKE: SDRAMS DO-D1, D4
CKE1 ——mm—p CKE: SDRAMS D2-D3, DS SAD SA1 SAZ
NOTE: ALL RESISTOR VALUES ARE 10 OHMS
Clock Wiring Voo - » DO-DS
Clock | gppAMS Voo T —y 00-D3
Input R

*CKO 3 SDRAMS ety
*CKi 3 SDRAMS

“wire per Clock Loading Table/Wiring Diagrams

Figure 4.4.8-R

100 Pin X36 ECC SDRAM DIMM, 2 Bank with X4 & X16 SDRAMs

Release 7
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WE
3]
56
poM80 ! DaMBG ¢ WE pauss S WE
DA0 — M 10§ Voo
pa1 —ANN— K01 Vo1
paz —VWA— O 2 Vo2
DO3 —AA— U0 3 L yo3
0Qs ~MAA— U4 Vo4
D05 —MA~| YO 5 a5
D06 —AA— L0 § Vo6
Bar —AA— 107 DO w7 Dt
DAMBT ——rmrrreeeree | M b DOMBY
DOB ~AAA—] FO & vos
DQS —AA—| O 8 vo g
BOHE —ANA~] BO 10 yo 10
DOHT —ANA-] VO 11 Vo1
DOHZ ~AAA—] U0 12 vo iz
B3 —AA— K0 13 Vo 13
DO14 A~ VG 14 Vo4
Dais —AAA— KO 15 ¥o 15
DOMB2 pamB2 DaMB2
DA1E —AAA— L0 16 Vo 16
DQI7 —AAA—] VO 17 vo 17
DQ18 —AAA— O 18 vo18
Daie —AAN— U0 19 vo1s -
DA2e —AAN—] IO 28 vo 20
DGt —AAA— 10 21 VO 21
D22 —AWA—] U0 22 vo22
Da23 —A\AAV— 1023 yo 23
DOMBI —— . DOMBE DOMBS
0024 —ANA—| KO 24 Y0 24
0G5 —AAA— FO 25 10 25
pa26 —AA~-| ¥O 26 - b 0 28
DaZ? —AAN—| VO 27 Vo 27
DQ28 —AAA—| VO 28 Vo 28
DQ23 —AAA— YO 28 10 28
DQ30 ~—AAA— V0 30 10 30
DG AN 10 31 Vo 3t
poMs & WE pame § WE
CB0 —\ANV— VOO0 | voo
CBf —AAA—] 0 1 D2 Vo1 na3
B2 —WA— 102 . ——— )
CB3 — WA 03 —— y0 3

BO-BN ——% BO-BN: SDRAMS DO-D3

AD-AN  wem—d  AD-AN: SDRAMS DO-D3 _ SERIAL PD
RAS ———p FAB: SDRAMS DO-D3
ERE  ww———P CAB: SDRAMS DO-D3 ) scL— ¢+ SDA
CKED P CKE: SDRAMS DO, D2 AIO A|1 “]3
CKE{ ~———3) CKE: SDRAMS D1, D3 SAQ SAT SA2
Y
NOTE: ALL RESISTOR VALUES ARE 10 OHMS Voo X » DO-D3
Ves } D0-D3
Clock Wiring
Clock 1 sphpams
Inpust

*CKG 2 SDRAMS
‘CK1 2 SDRAMS

“Wire per Clock Loading Table/Wising Diagrams

Figure 4.4.8-S
100 Pin X36 ECC SDRAM DIMM, 2 Bank with X4 & X32 SDRAMs

Release 7
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WE
K S0
DOMB) ——rrrr—sssmnsemy CQMB2
poMB S WE paMs 5 WE
paE —AAA— 100 DAI7 A V00
oGt — AN VG 5o pate —AAA— B0 1 D4
paz ~— A Y02 DQIs —AAAN— 0 2
po3 — VWA V03 pOZY A 10 3
\!E
80
paMB §  WE paMB 8 WE
0Qd4 ~AA-| U0 £a20 ANV 0O
BGS —AAA— YO 1 D1 DQ2T —AAA—] VO 1 D5
DGE ~AAA— Y02 Daz2 A UG 2
pQ7 ~V—{ YO 3 0Q23 AN U3
DAMBT e oaMa3
poMBE 8 WE DOMB 8 WE
Das —AAA— oo pa2R3 —AA O D
Das —WA—| 01 nz DG4 AN VO 1 D&
Q10 —AAA| 102 DQ25 —AAA- U0 2
DG —AAA— 103 D626 —AN— U0 3
paMB 8§ WE oaMs §  WE
pat2 — A oo DQ28 —AAA—] U0 O
DGR3 —AN— VO § pa DQZS —A—{ VD T o7
DO —AA— K02 - DQ36 —AAN— U0 2
DQ15 —AAA— Y03 DQ3t —AAA— Y03
. poMB - & - WE : paMB . § WE
CBO —WA—E O €B4 —vWv— VO 8
81 —AN-1 U0 1 D& B —AAA- YO 1 Do
CB2 —AAA-d 10 2 CBE —WWA{ KO 2
CB3 —VWA—| 03 CB7 — VA vo3
BO-BN ~————% BO-BN: SDRAMS DO-DI - :
AO-AN ————p  AO-AN: SDRAMS D0-D9 SERIAL PD
RAS  ———p RAS: SDRAMS DO-D9 oA
€AS  ———3p CAS:SDRAMS DG-D9 5CL ——¥ N —F S
CKEQ ——ww——p CKE: SDRAMS DO-D3, D8
CKEY ————p CKE: SDRAMS D4-D7, D3 SAD SA1 SA2
'y
NOTE: ALL RESISTOR VALUES ARE 10 OHMS Voo - > 00-D9
Ves T » DO-DY
Clock Wiring
Clock
DRAM
tnput S s
*CKD 5 SDRAMS
*CK1 5 SDRAMS
*Wire per Clock Loading Tabie/Wiring Diagrams i R
Figure 4.4.8-T
100 Pin X40 ECC SDRAM DIMM, 1 Bank with X4 SDRAMs
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WE
50
DOMBOG ~—————————~—-~—--—~*-% BQ¥MB2 -———-——————mmw}
oaMs 5 WE poMB 5 WE
DD — AN 100 Ba1E A KO0
pal —AAA—] 70 ¥ pai? — VT V01
bag —~AA— 102 DQ1E ~AA— V02
D3 ~—AAA | 103 Do DQ1g — WA Y03 D2
DOd — AN 104 DO —MAAN— FO 4
pDas —WA— WO S po2f — WAV OS5
DUs —AN-| U 6 DO22 —AAAN— U6
Dar —AAA VG T na23 ~AAAN— YO T
DaMB1 ——~———--w--w——-] pamrp3 _—mmmwm—%
paMB §  WE paMs §  WE
DQ8 —AAA—] V00 pO2d —AAA—{ YOO
DAY —WA] KO DQ25 —AWVV— VOt
pai0 —Vivv— Vo2 Q2 AN Lo 2
o1t —AAA] VO3 B4 DO —AM— VO3 D3
DOz — WA U0 4 DO28 — VWA 0 4
DG13 —ANA— VDS DG29 ~A-1 U0
DOtd —MA— Y06 DA —AM— VO &
DS — WA VO T paal —WA— 10T
paMs &  WE
€B0 —AA--{ V00
et —AAA~L 101
B2 —AVA— LD 2
CB3 A V03 04
CBS A V0 4
cB5 — A ¥0 5
CBE — A 06
¢ar — WA O 7

BO-BN w————>p B0-BN: SDRAMS DO-D4 SERIAL FD
AD-AN —~—————P AC-AN: SDRAMS DO-D4 S
phiiils i SCL——F —F SDA
RAS  ~———p HAS: SDRAMS DO-D4 a0 A A2
CAS  ——eemp  CAS: SDRAMS DO-D4
CKED ———3 CKE: SDRAMS DO-D4 SAQ SA1 SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS - Voo g +  DO-D4
Vs T } DO-D4
Clock Wiring
Glock | sppams
Input
*CKO 5 SDRAMS
‘CK1

*Wire per Clock boading Table/Wiring Diagrams

Figure 4.4.8-U
100 Pin X40 ECC SDRAM DIMM, 1 Bank with X8 SDRAMs
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WE
50
1 |
DOMBD Looms S WE DOMB2 Lpomp 5 WE
DAt —AA-f VO 0 paIE —AM— YO0
pat —AAA— 10§ BOI? —AAA— VO 1
a2 —AAM— V02 DOIE —ANM—] U0 2
BO3 — A | 103 D1 ~ANA— V03
pad —AA—{ 104 DG20 —\WA— VO 4
Das AN VOB Bo21 —AA— VOS5
DG —AAA—{ L0 6 DO22 —AA— VO 6
oar —WWA— V07 Do pQ23 AN V0T D1
DQMB1 UDGMB DAMBS ————— | UDGMB
DRB —AAN— O 8 DQ25 — AN U0 8
Qs ~AAA K09 DQ25 ~AAN—{ V09
DAIG —AAN— YO 10 DO ~—AAN—] 1D 16
Dan —AA— 1o 11 DE2T —ANA VO 11
DGE2 —AAA— Y0 12 D628 — AN 10 12
DA3 ~AA- U0 13 Da29 —AAN— V013
DG4 —AAA— U0 14 D030 ~AAA~| U0 14
Da15 —AA— U0 15 DG31 —~AAA— LB 15
DOMB &  WE
CBO —AAA— V00
CBE ~AAA~ U0 1
CB2 —A\AWA— 1102
CBI — WA Y0 3 D2
CB4 ~AAA—i D 4
CBS —AM— VOB
CBE — A 06
CB7 —WA— 107
SERIAL PD
SCL——¥
B0-BN ————p  BO-BN; SDRAMS DO-D2 AD At A2
AQ-AN  smscmd  AD-AN: SORAMS DO-D2 SAO SA1 SAZ
RAS e RAS: SDRAMS DO-D2 .
CAS sy GAS: SDRAMS DO-D2 Voo 2
CKEG ————p CKE: SDRAMS D0-D2 Ve T
NOTE: AlLL BESISTOR VALUES ARE 10 OHMS
Clock Wiring
Clock | gprams
Input
“CKO 3 SDRAMS
“CK1
*Wire per Clock Loading Table/Wiring Diagrams
Figure 4.4.8-V

Page 4.4.8-23

SDA

D0-D2
00~-D2

100 Pin X40 ECC SDRAM DIMM, 1 Bank with X8 & X16 SDRAMs
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WE

paMBY —— | DoMBO  ©  WE
DAY —AAA— B0 0
DAt —AAA—| 10 1
0G2 —AVNV— B0 2
a3 —\AA~ O3
P& —AAN—| B0 4
pas —\WA— K05
Bas ANV HO 6
[G7 —AAA~ 0T DO

DAMBT ——rrrrmrerrerereereeed. DOMB
D@8 "\ VD B
DRy — AN VD8
Date —WA— Vo1
DOt —\AN— VO 1t
DQE2 ~ A~ VO 12
Daid — WA VD13
DG4 — WA VO 14
DQ1s —AWA- VO 15

paMeR2 ————nd DOMB2
P& —AANA~—] VO 18
DT —AA—] 017
BQ18 AN O 18
DA —AWA— 10 19
D20 —A— 020
DGt AN O 21
D22 —AAAN— Lo 22
Da23 WA 1023

poMed —m—————————— DQMBI
DQ24 —NN— V024
DQ25 NN VO 25
DQ28 —"A\N— /0 26
DORT —NVA1 HQ 27
DG28 —\WN—- 0 28
DO2 — WA K0 28
DRI —AN- VO 30
Da31 WA O 31

ol
3l

DaMB

€8O AN Y0 0
CB1 —AAA— 10 1
B2 —AAA—E 102
cB3 —\WA— Vo3 D
CB4 —ANM— VO 4
CB5 —AAA— VOS5
CBE —AAAN—] VO 6
CBT ~—ANA— U7

BO-BN ~———3 BO-BN: SDRAMS D0-D2 SERIAL PD
AG-AMN ) AO-AN: SDRAMS DO-D1
RAS e ) FAB: SDRAMS DO-D1 SCL—F ——b SDA
CAS  ~——3) CAS: SDRAMS DC-D4 . A0 AT A2
. T
CKED  wosememed  CKE: SDAAMS DO-D1 SAD SAT SAZ
NOTE: ALL RESISTOR VALUES ARE 10 OHMS Vo - y DO-D1
Clock Wiring Ves T 5 DO-DI
Clock
Input SDRAMS
“CKD 2 SDRAMS
*CK1
*Wire per Clock Loading Table/Wiring Diagrams
Figure 4.4.8-W
100 Pin X40 ECC SDRAM DIMM, 1 Bank with X8 & X32 SDRAMs

Release 7

XILINX EXHIBIT 1013
Page 276



143

JEDEC Standard No. 21-C

Page 4.4.8-25
We i '
51
$5
DOMBO paMB2
DaMB 5§ WE paMB S WE coMB  § WE poms §  WE
DAd —\AA—| 100 Yoo 0RiE —AA— VO ¢ — oo
DOt —AAA-] V01 YO 1 Q17 —AA— YOt L yot
Daz2 —AWA—| Vo2 Vo2 Ba18 —AA~ Y0 2 Vo2
pa3 —~ AN [ vos DO vos D4 pais —AAA— vos B2 o yo3 DB
pas —A\W— Y0 4 Vo4 BORO A 10 4 Vi 4
0G5 —AAA— VOS5 vos paH ~AA~ V05 Y05
p@s AN VOB YO 5 pa22 —AAA-| B0 6 - V0 &
pa7 ~NW—{ YOT Vo7 DO2I —AAA—| VO T Vo7
DGMBI DaMB3
pawe §  WE paMB § WE DQME §  WE DOME & WE
pas —Ayv—{ VOO Voo 0e24 —AAN— LD Yo o
DaY —AAA—{ O 1 Vo1 Da25 —ANA~] ¥0 1 Yo 1
paty ~—AWA— 1o 2 Vo2 DQ2E —A\A—{ 10 2 ¥o2
eI —~AM-{ 110 3 m Vo3 D5 DQ2? —NWW— 103 B3 ¥o3 D7
Dai2 —AAA— Yo 4 Vo4 0028 —AAA—{ K04 Vo4
Da1a AN VO S ¥os DQ2g —ANA OB Wos
DOY4 ~ANA-| YO 6 Yo 6 pQAl —AAA—| Y06 —t 106
DQ15 —AAA—| L0 T Yo7 pRat —~A— Y07 Vo7
DOMB 5 WE paMs 8§ WE
CB8 —AAA~ 100 — U0 0 -
GBI —\AA— 101 — o1 : Clack Wiring
CB2 —AMA— 10 2 —— T Clock
B3 A 103 D8 —i o3 De SDRAMS
€84 —AAA~| 10 4 Vo 4 Input
BE —-AAA— T
SBe A 06 105 ( CKO | 5SDRAMS
cE7 WA 0T 107 *CKi1 5 SDRAMS

“*Wire per Clock Loading Table/Wiring Diagrams

SERiAL PD
BO-BN ———$ BO-BN: SDRAMS D0-D%
AQ-AN  me———p  AD-AN: SDRAMS D0-Dg SeL o A Az“ > SOA
RAS  ———Fp HRAS: SDRAMS DO-D9 S N R
CAS -~} CAS: SDRAMS D0O-D9 SAC SAT SA2
CKEQ w1} CKE: SDRAMS D0-D3, D8 N
Vo - » DO-D9
CKE1 ——b CKE: SDRAMS Da-D7, DY
Vs T » D0-D9

NOTE: ALL RESISTCR VALUES ARE 10 CHMS

Figure 4.4.8-X
100 Pln X40 ECC SDRAM DIMM, 2 Bank with X8 SDRAMs
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WE
51
50 ]
DOMBG ————— - LDaMB 5 WE Lbome 5 WE
Dae —AA~ Voo oo
DAt —AAA— VO 1 101
Doz WA 102 o2
003 ~AAA Vo3 Vo3
D04 ~ANA— 1o 4 Vo 4
Q5 —AMA— Y05 Vo s
DQE ~AA VO § Vo &
DGF — AN VO T Do Vo7 D2
DOMBY —omemerrr et UDGMB UDGMB
0as —AWA— Vo 8 s
DAs —AMA] 110 9 Vo9
DEHO ~~AA—] 16 10 Vo 10
DA —AAA—] 10 1 Vo 1
DRHZ —AAN—] VO 12 Vo 12
DQ11 —AAA— 1O 13 vo i3
DA —AAA— 10 14 Yo 14
DA1s —"AN— VD 18 HO 15
DOME2 ! LDQMB 5 WE Logus S5 @ WE
pQ16 —AA— o0 voo
BA1? —AAA— VO 1 Vo1
DQ18 A KO 2 vo2
pa1s A~ 103 Vo3
0Q20 —\AA—{ KD 4 Vo4
pQ21 A OS5 fos
Baz2 —AM— 106 Vo6
pa23 —\WA— KO D 07T D3
BGMB3 e (D QB UDQMB
Ba24 —AA— V0 B Vo s
DO25 —ANA-| 10 9 Vo9
D026~ Y0 10 Vo 16
0G27 — VA~ 70 11 KO 11
Dozs A/ 1012 . VO 12
DQ2Y —AA— 1013 BO 13
DQI0 —AAA— 10 14 VO 14
DG ~AA—| 10 15 v0 15
paMB S - WE pOMB B WE
CBO —AA—] D 0 — oo
CBY —ANA—] U0 § Vo1
CB2 ~AAN— VO 2 oz
CB3I —WA—| 103 D4 vo 3 D3
CBA ~AAA— 10 & Vo 4
CBS —"\AA~— 105 vos
CB8 —""— W06 [ VO &
CB7 — WA o 7 Vot

BO-BN ———3 BO-BN: SDRAMS DG-D5

SERIAL PD
AG-AN e} AD-AN: SDRAMS DG-DS [
RAS ~ ———) RAS: SDRAMS D0-D5 scL \ b SDA
CAS ——p  CAS: SORAMS DO-D5 AD A A2
CKEQ sy CKE: SDRAMS DO-D1, D4 T I T
CKE1 ~———p CKE: SDRAMS D2-D3, D5 SAQ0 SA1 SA2
NOTE: ALL RESISTOR VALUES ARE 10 OHMS Voo T » DO-D5
Vee T » Do-D5
Clock Wiring
Clock 1 spRams
Input
*CKO 3 SDRAMS
*CK1 3 SDRAMS
“Wire per Clock Loading Table/Wiring Diagrams
Figure 4.4.8-Y

100 Pin X40 ECC SDRAM DIMM, 2 Bank with X8 & X16 SDRAMs

Release 7

XILINX EXHIBIT 1013
Page 278



245

JEDEC Standard No, 21-C
Page 4.4.8-27

|

WE
st
S0
DOMED pamso S5 WE pamee S WE
Doe —\AA— 100 Voo
DOt —AAA—] 11D 1 Vo1
D2 —AA—] 02 Vo2
D3 —AA— 03 Vo3
Ded —wA— 104 Vo4
DAS ~AM-| U0 5 Vo s
Das — A~ V06 Vo s
0G7 —AMA—~] IO T oo 15%4 Dt
DOMBY -~ DOMB1 DGMB1
DA8 —-AAA~{ YO vos
DA —AAM— VO 9 vos
BO10 —AAA—{ VO 10 Vo 10
palt —ANA— VO 11 Vo 11
pQIZ —AAA—| 1012 ¥o 12
BU13 —AAA~ VO 13 Vo 13
BO14 AN 10 14 VO 14
Ba15 —AAA—] KO 15 VO 15
DaMB2 DOMB2 DOMB2
DOHE A 1D 16 VO 6
D7 —AN--1 VO 1T Vo 17
DO18 ANV VO 18 Vo 18
DO —AM— VO 19 Vo 19
D026 —AM— 10 20 Vo 20
D21 NS VO 21 vo2
o2 AN 1O 22 o2
DOZE —AAM— VO 23 vo23
BOMBE3 DOMBY PaMB3
Da2s AWy V024 Vo 24
Bass —\WA— V0 25 V0 25
D026 —AAA—| V0 26 : Y0 26
pa2T AN VO 27 Vo 2r
DQ28 AN KO 28 VO 26
DQ28 —AAN—] Y0 29 Yo 29
DO3e — N YO 30 yo 30
DQat —AVA—{ 10 34 vo 31
paMB  § WE DOMB . &  WE
CBO —AAA—| VDO Voo
CBE —AA— KO Vo t
CB2 AN 102 Vo2
CB3 ~AAA- 10 3 D2 Vo3 D3
CB4 —AN— U0 4 Vo4
cBs — WA 105 vos
€86 —AAN— U0 6 Vo6
CB7 —AA—] VO 7 ks

BO-BN -———3 BO-BN: SDRAMS 00-D3
AQ-AN ———3p AD-AN: SDRAMS DO-D3

BAS  w——p PAS: SDRAMS D0-D3 SERIAL D
TAS ———+ CAS: SDRAMS DO-D3
- 3
CKEQ w————sp CKE: SDRAMS DO, D2 seL o SDA
CKE1 ———p CKE: SDRAMS D1, D3 T
SAO SA1 SAZ
NOTE: ALL RESISTOR VALUES ARE 10 OHMS v, - y DO-D3
Veo T » DO-D3
Clock Wiring
Clock 1§ sppams
Input

*CKO 2 SBRAMS
*CK1 2 SDRAMS

*Wire per Clock Loading Table/Wiring Diagrams
Figure 4.4.8-Z
100 Pin X40 ECC SDRAM DIMM, 2 Bank with X8 & X32 SDRAMs
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L
WE
RAAST RAS2
CAST B CAS2 )
CAS RAS WE GF ¢AS RAE WE OoOF
DAl —AAA VO D pOLE —AAA— 00
DAt —AAA— V01 D2 DRI —AA— V0 1 D4
a2 M- 102 DQts —AA~ D2
Da3 AN {103 DG19 —AAA~] VO3
CAS RAS WE OEF 'ZA8  RAS WE OEF
1]e T Voo D26 —AAA— D0
Das Vo 1 o1 D21 ~AAWN— V01 Ds
0as Vo2 D22 —AA-{ 102
o7 K D23 —AAA H0 3
CAS1 wmww:] CAS3 )
CAS F®AS WE OF CAS RAS WE OE
Das —A\A— oo Da24 —AA— V00
Doe AN 1ot D3 pOzsE —\WA—] B0 1 D6
B0 —AN 1O 2 D26~ YO 2
DA —AAA— 103 BQZT AN V0 3
CAS RAS WE OE ’ CAS RAS WE OF
DQE2 —AAA] VOO DQ28 ~A— 00
DI —AAAN— HO 1 D3 DQ29 —AAA—{ 101 o7 £
DQ1E —AA—| VO 2 pQI0 —AN— VO 2 I
DG15s A~ FO 3 pa3i —\A— 103
AD-AN ————3  AD-AN: DRAMS DO-D7 SERIAL PD
NOTE: ALL RESISTOR VALUES ARE 10 OHMS
. - SCL——¥. H—> SDA
Vee - »  DO-D7 A;o /»;i AI2
Vss = b DO-O7 SAC SA1 SA2
Figure 4.4.8-AA
100 Pin X32 DRAM DIMM, 1 Bank with X4 DRAMs
Release 7
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SDA

OE
wE
RASD RASZ
CAS0 u———————w—«———-} CAS2 M_l
GAs AAs WE OF Ghs ARs WE Of

pae —AN— V00 pa1s — W VOO
QY A1 W01 DOty — AW IO
paz ~ANW— 102 pats —NN VG 2
pas —AAA | V03 Do a1 — WA Y0 3 p2
pas — VW ¥0 4 oa20 —VW— 10 4
oas AN~ VO 5 pazt AN WO S
ngE —AAN- V06 pazz —WA— 106
DG7 —AAN VDT pG23 VW #07

CAS1 —————-M--————-—-Mi CAS3 w»———l

€A% BAS WE OE Cis @A WE OF
oG —A— Y00 DG24 voo
pag A V0 DQas Vo1
pato —AVv-1 10 2 26 o2
Datl ——— 03 D1 pazy Vo3 D3
pa12 A 0 4 pQ28 Vo4
QL3 AN K0S ba2s yas
D&id ANV~ VOB Dais YO8
o015 AW BT DGt vorv
AD~AN  wor——gp  AQ-AN: DRAMS DO-D3 SERIAL PD
NOTE: ALL RESISTOR VALUES ARE 10 OHMS
SCL ¥
Vo g y 0O0-D3 AD A1 AZ
Vss - ¥ DO-D3 SAD SA1 SAZ
Figure 4.4.8-AB
100 Pin X32 DRAM DIMM, 1 Bank with X8 DRAMs
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GE
WE
RASH ' BT |
EA56 {CAE FPAS WE OF cASz [GAt FRAS WE OF
DaE —AAA~] UG D DAt —AAA—] V00
pAt —AMA— 101 DT —AA— VO 1
DOZ —AM Y02 DG1s —AAA—| 10 2
BG3 —A | 163 DAY —A A~ 103
pad A 10 & 0020 VWA~ 104
OG5 —\AA Y08 paM A Yo
Do —WN— V0 S D22 AN~ YO E
DA7 — AN LD T DO DG23 —WA— a7 D1
CAS1 UCAS Chs3 UCAS
bas —AM—| 108 DaZE —AM— 10 B
DGs —AM—| 108 DOIE AN~ UD B
BQIG A D 10 DG — A 10 10
DQIT ~—AAA—] 1B 11 DA ~—ANA— UG 1
DQ12 ~AA-| 10 12 DQ28 ~AM UG 12
Da13 ~AAA-] 10 13 DG AN 0 13
0A1E —AAA— U0 14 DG30 —AAN— LG 15
Dais —N—{ 10 15 DO31 WA VO 158
AD-AN ———b  AC-AN: DRAMS DO-D1 SERIAL PD
NOTE: ALL RESISTOR VALUES ARE 10 OHMS
SCL—F t—> SDA
Veo iy »  DO-D1 AQD A1 A2
Vss T » DO-D1 SAD SA1 SA?
Figure 4.4.8—-AC

Release 7

100 Pin X32 DRAM DIMM, 1 Bank with X16 DRAMSs
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RAS3
RAS2
- CAS2
i | 1 ]
CAS RAS WE OE CAE HAS WE OF CAS RAS WE OF CAS HAS WE O
DUo —AAA- HO 0 Voo DG —AAA— HO O — T
pal —AAAN— Y01 Vo 1 DGt —AAN~] HO 1 Lt U0
paz ~AN— 1o 2 yo2 Dot~ 102 ) -t 1O 2
a3 —AAy | W03 Do vo3 b4 DQay ANV 103 D2 - vo3 D&
BOs —VA—] U0 4 yo4 D020~ VO 4 I vo4
BAS —AAA— V05 VO 5 tazt ~AA— Y05 b~ YO 5
pas — WA 1086 os paz22 AN V06 -t WO &
Da7 — WA 0T Vo7 DQ23 —AA—| V0T YO 7
Casi — CAS3 i l
Chs HRAE WE O CAS RAS WE OE CAS RAS WE OF CAS BAS WE OE
0as —AAA—{ 0D - V00 Da2A —~AA— V0D - KO 0
6ag ~"\AN D1 et VO 4 pazs —AWWA— Y0 i Y01
ne10 —AAA—{ VD2 et O 2 Da2e —A—| 102 el YO 2
0Ot —NA— 1D 3 D1 —i 103 D5 DAt —VWA— 03 D3 [ 403 D7
pG12 AN V04 fom—t 10 § Daze — WA 04 — YO 4
DGt —AAA UOS LI yO 5 BO28 —AM— VO 5 1
BOtd —AA—E VO 6 1 06 BO30 ~—AAN— 106 Ld YO 6
pGats —AN VO T —— W07 pa3t W V07 o7
AD-AN  ———}  AD-AN: DRAMS DO-D7 SERIAL PD
NOTE: ALL RESISTOR VALUES ARE 10 OHMS
] SCL—H S0
Vee s $ DO-B7 A0 A1 A2
Vss » DO-D7 SAD SAY SAZ
Figure 4.4.8—-AD
100 Pin X32 DRAM DIMM, 2 Bank with X8 DRAMs
Release 7
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Vee

€+ SDA

DE
WE
BAST
RASE
by icag HAS WE OE onz ®AS WE BE
Dae yo O Voo
Dat vo 1 Vo i
paz vo2 Vo2
pa3 v0 3 v03
pad o 4 voa
DG5S vos ros
Das Y05 ros
pa7 vor Do vor D2
CAST UCAS Ocas
bGs Vo s Vo s
DQs Voo Vo
pato Lo 1o ¥0 10
pat Vo 1 Vo 1
paiz Vo 12 V012
DaQi3 vo 13 0 13
paid vo 14 VO 14
Dats vo 15 ¥O 15
RAS3
AAS2 |
CAS2 iCAs FRAS WE OF fcas HRAs WE GE
DQ1G voo voo
pai7 vo1 Vot
pQis vo2 oz
pate vo3 vo3
D@20 704 Vo4
pa2t vos V05
pazz vos Vo6
DQ23 vor o1 voy D3
CASS UCAB UcAS
Dot Vo8 Vo8
Da2s o9 vo 9
DO2s Vo 10 vo 10
Doy o 1t Vo 1
D28 yo 12 Vo 12
pQ29 vo 13 o 13
DQA0 Yo 14 Vo 14
paQat Vo 15 vo 15
AD-AN ———p  AO-AN: DRAMS DO-DH SERIAL PD
NOTE: ALL RESISTOR VALUES ARE 10 OHMS
SCL N
—_ » DO-D3 AC A1 A2
T T
+  DO-D3 SAD SA1 SA2

Vss

Release 7

Figure 4.4.8-AE
100 Pin X32 DRAM DIMM, 2 Bank with X16 DRAMs
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4.5 Eight Byte Memory Modules

4.5.1 — 168 PIN DRAM DIMM FAMILY

4,5.2 — 200 PIN DRAM DIMM FAMILY

4.5.3 — 168 PIN UNBUFFERED DRAM DIMM FAMILY
4.5.4 - 168 PIN UNBUFFERED SDRAM DIMM FAMILY
4.5.5 — 144 PIN DRAM SO-DIMM FAMILY

4.5.6 — 144 PIN SDRAM SO-DIMM FAMILY

Release 7

JEDEC Standard No. 21-C
Page 4.5-1
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4.5.1 — 168 PIN DRAM DIMM FAMILY

CAPACITY—256K, 512K, TM, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 64, 72, OR 8O BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:
—=G4 BIT without PARITY
-—72 BIT for PARITY CODES
—72 BIT & 80 BIT for ECC CODES
CONFIGURATION—21 Different Configurations are defined using various combinationa of X1, X4, X8, X9,
X16 and X18 memories including 2 bank configtrations using X4 devices.

LOGIC FEATURES—The modules contain "PRESENCE DETECT” and "IDENTITY” featurs that conist
of output pins in the PDn and 1Dn fields which supply encoded values that define the storage capacity,
configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE-—168 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES—Figs. 4.5.1-A, 4.5.1-8, & 4.5.1-C

CAPACITY / DEVICE CONFIGURATION TABLE—Fig. 4.5.1-D

CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.1-E through 4.5.1-AB

Release 4-7
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Page 4.5,1-2
X80 ECC MODE DiMM
X72 ECC MODE DIMM
X72 PARITY MODE DiMM
X64 DIMM
o V85 1 [ Y Y ] 85 VE >
DN 2 . 3 86 DO36 DQ40
- - D 3 = ?3827 ’E’f@g 3 87 DQa7 G4
- 002 4 1 (- a8 Da3s = DQ42
t Do3 5 -] [ " 89 B0ag ™ 0043
- VDD 8 (=1 - 90 VDD -
o~ DQ4 7 [ - 91 DQ40 D044
- DQ5 8 -} - 52 DQ41 ™ DQ4s
- DO g —1 - 93 2042 D046
- DO? 10 o EE 94 DQ43 ™ podr
. DQs RSVD 11 [ =] 95 RSVD | DQ4s | — Dos
o vSs 32 | ] 96 VS8 -
ot DO9 13 [ ] 97 0045 DQ49
- DQ30 14 - ] 98 DQ46 ™ DQso
- DO 15 1 = 99 0047 »  DQ51
DQ12 15 1 - 100 D048 ™ pasp
- D13 17 [ - 101 D043 ™ DOS53
- VDD 16 e} — 102 VDD
DO4 19 - - 103 DO50 ™ DOsS4
-+ DS 20 —1 [~ 104 Des1 0Qss
- DO16 21 1 [~ 105 Das2 D0oss
- 0DQi7_ {RSVD 22 . L3 305 RSVD | DG5S | ~——m posy
VEE] 23 ] - 107 V88
Dois | Rsvp | 24 i - 108 ASVD * _Dass
D9 - RSVE 25 B o | 5 108 RSVD =  DOsy
VDD 25 3 - 110 VDD >
- Wwo 27 [ (= 141 RFU
I - CEQ 28 [ - 112 CE1
&~ |R5YD [e—— | cpo 28 - g 13 CE3 | W RSVD | ——im
- RED 30 3 ) 114 RET
- GO 31 | - 115 AFY -
ot VS3 32 3 - i16 VSS »
o AQ 33 - ] 157 Al
-t A2 ad [ 1 {us A3 -
ot Ad 35 o} — g A5 -
<t A 36 3 - 120 A7
e A8 37 [ £ 121 AG &
* A0 38 - - 122 ANl -
Al2 a9 - [ 123 A13 -
VDD 40 1 - 124 VDD -
I 2N \_/I-
Top Half
Top View

Figure 4.5.1-A
168 PIN, 64, 72, or 80 BIT DIMM PINOUT, TOP HALF
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Page 4.5.1-3
X80 ECC MODE DIMM
X72 ECC MODE DIMM
X72 PARITY MODE DIMM
X664 DIMM
i RFLY 41 - \'/’LE: 125 RFL a
d RFY 42 - | - 126 B2, &
% VSS 43 3 ] 127 v8s it
" G2 44 [ FRONT REAR [T 128 RFL o
l RE2 45 — S0F SIPE 129 RE3 -
- CE4 46 [ - 150 CES s
i | noyp feee | opg a7 s - 13t g7, | ——® nsvp | —
w2 48 [ = i PDE
VDD 49 1 = | — 133 ¥DD
pozo @ ey | so0 (3 = 134 RSVD 1 0oso
T2 I RSvO | s1 1 - 138 RSVD DOBt
pozz pQa1e 52 [ 3 {1 DQ54 T Qe
ogey = pQ1Y 53 [ - 137 DRss 5063
~ Y88 54 3 1 fqas | oves | -
ogps [ e |55 1 =2 3 {0 DG5S DQB4
pQzs I 6Qz1 56 [ - 140 DQs? &4 Dqes |
DQ26 Doz 57 3 - 143 RQSE W DQes
Doy |® ooz | sa [ 142 DG5S pasz
<t vpD |- 59 - | 143 VDD ot
Doza__ [ DOz4 80 - - 144 DQSy poss |
AFY 61 — o 7 BEY ot
< Ary &2 [ [ R HEY o
‘ REU 63 - - 147 AEY &
REL 64 - - 148 BFY -t
Doze [ £Qz5 65 | el - 149 DQB1 | _Doeg |
Do o 1pgze imsvo | es | &3 ] liso. 1 .ssve i pasz | m#1- nozo
Dgar % 0Qz7 67 L] - 151 0063 DOT1
< VSS gs_ | 8 b Y55 #
D32 DGz gg | {3 - 153 DOs4 it AL 73
pQsy 1 pges 70 ) - 154 DOGS: po7a
pQ3e [ poso ] 71 -y t3 juss ) Doss = DOrs
| pggs 1@ paai | 72 - 3 lise | posy . ™ oS
vpD 73 —] 3 152 vog s
| DG36 pQ3z 74 ] 3 liss pGes = oore
Doay [ poas | 78 - A s DGAg fhieras
DQIB DQad 78 [ - 160 poro no7s
oosg [— ipgss |ssvo | 77 e - 163 pevp | oon = nom
V&5 78 - . 162 VS8 e
P 9 ] o lies ehe
- PR3 B0 1 L 20m B T PD4 =
o [ g3 - T8 bies PO &
2 PD7 B2 - =3 lass POR
ol 1950 83 —1 = 167 i o
2 VDR as — 4 L vaD it
I
Bottom Half
Top View
Figure 4.5.1-B

168 PIN, 64, 72, or 80 BIT DIMM PINOUT, BOTTOM HALF

Reiease 4-7
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Page 4.5.1-4
DIMM DRAM | DRAM | Av. REFRESH INTERVAL
PD [PD [PD | PD C"(’Eii%f’gégf’ " | anks | conrtmkmion | Aobh | AR NORMAL(#S) stow
olojo] o 256K X 64/72, 72 1 256K X 16/18 9 9 15.6 125
ololol 1 512K X 64/72, 72 2 256K X 16/18 9 15.6 125
0 ]ol1]| o si2KxX6ar2 72/80 1 512K X 6/9 10 9 15.6 125
o lo1]1 1M X 64/72, 72/80 2 512K X 8/9 10 9 15.6 125
o110l o] Mxedar 7m0 1 M X 4/16/18 10 | 104 15.6 125
0ol1]0] 1] 2mxearz 7280 2 1M X 4/16/18 10 | 1o 15.6 125
of1l1}o 1M X 64/72, 72 1 M X 16118 12 8 15.6 31.2
1tolo] o OM X 64/72, 72 2 1M X 16/18 12 8 15.6 312
1T1olol 1| 2Mxe4rz 72580 1 SMX8 1 | 10 15.6 625
11ol11] 0| amxeamz 7280 2 2MX8 1| 10 15.6 62.5
1o 111 AMX 72 1 AM X 1/4 12 | 11 15.6 312
1ol 1 4M X 64, 72/80 1 AMX 416 12/41 | 1011 15.6 31.2/62.5
i1 ]o| 0| sMmxearz 720 2 4MX 4116 1211 | 10711 15.6 31.2/62.5
111 o] 1| smxeare 72180 1 BMX 8 12 | 11 156 312
111111 0] 1eMxeare 7280 2 BMX 8 12 | 11 15.6 a1.2
11111 1] t6MXear2, 72/80 1 16M X 4 1312 | 1112 | 156 TBO/31.2
o |ojo| o 16M X 64772, 72 1 16M X 16 13712 | 1112 | 156 TBO/31.2
o lolol 1| saMxesre 72580 2 16MX 4716 | 1812 | 11112 | 156 TBOD/31 .2
01011 ] 0| 32Mxed4rz 72580 1 T 3MX 8 1413 | 11142 | 781156 TBD*
0 lol1 | 1| eaMxedrz 7280 > 32M X 8 14113 | 1112 | 7.68/156 TBD*
ol110]| 0| 6aMXear, 72580 1 64M X 4 14118 | 1213 | 7.8/156 T8D"
0 1 1 1. Expansion

Note 1) * These modufes using 256M devices are for reference only and wilt be further defined in the future.
Note 2) 1= Logic high; 0= Logiclow; In Table information. '
Note 3) ** This addressing includes a redundant address to allow mixing of 12/10(X4) and 11/11{(X1) DRAMSs
Note 4) # 1M X 16/18 DRAMS with 10/10 addressing may dissipate excessive power in many applications. Care must be taken to

ensure device thermal limits are not exceeded. 12/8 addressing is provided as a lower power option.

PD & ID terminals must each be pulled up through a resistor to VDD at the next higher lavel assembly.
PDs will elther be open or driven to VOH or driven to VOL via on~board buffer circuits,
IDs will either be open {NC) or connected directly to VS8 without a buffer.

PD Note:
1D Note:
PD7 | PD86
SPEED (1RAC)] 82 165
80 ns 0 1
70ns 1 0
60 ns 1 1
50 ns 0 0
40 ns 0 1
PD SPEED TABLE

' PD8 | IDO
CONFIGURATION] 166 83
X64 1 0
X72 PARITY 1 1
X72 ECC 0 0
X80 ECC 0 1
DATA CONFIGURATION

Figure 4.5.1-C
168 PIN, 64, 72, or 80 BIT DIMM PRESENCE DETECT & CONFIGURATION TABLE§

D1

REFRESHMODE] 167
NORMAL 0
BELF-REFRESH 1

REFRESH MODE

DATA ACCESs| PDS
MODE 81
FASTPAGE | ©
FP W/EDO 1

EDO DETECTION

£
=,

Release 617
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64, 72, & 80 BIT DRAM DIMM CAPACITY IN M BYTE

Memory 4M DRAM 16M DRAM 64M DRAM 256M DRAM

Device
256K 512K iM ™ M iM 4M M 16M 16M 3z2m B4M

DIMM
Configuration x18 [ X6 | Xe [ x8 [ x4 Fxis[xie [ xs [ xg | xa [xi8fx6|xo[xe | x4 [x1e]xi6{x | xe | x4

256K X 64 4

286K X 72 4

256K X 72 (ECC) | 4

256K X 80 (ECC)

512X 64 8 8

512K X 72 8 8

512K X 72 (ECC) 1 8 8 ]

512K X 80 (ECC) 10

1M X 64 i6 | 16 4

1MX72 16 18] 4

1M X 72 (ECC) 16 (18 18 | 4

1M X 80 (ECC) 20 | 20

2M X 64 8 8

2MX 72 8 8

2M X 72 (ECC) 8 8 | 9

2M X 80 (ECC) 10

4AM X 64 16 | 16 4

4MX 72 15 8t 4

4M X 72 (ECC) 16|18 [18 ] 4

4M X 80 (ECC) ' 20 | 20

BMX 64 _ _ ) _ 8 18

BMX 72 8

8M X 72 (ECC) 8 8 |9

BM X 80 (ECC} 10

16M X 64 16 | 16 4

16M X 72 16 T

16M X 72 {ECC) 16 [18]18] 4

16M X BO (ECC) 20 § 20

A2M X 64 h 8 8

M X72 8 8

a2M X 72 (ECC) 8 8 |9

32M X 80 (ECC) 10

64M X 64 16 | 16

B4M X 72 16 18

64M X 72 (ECC) : 16 | 18 | 18

64M X 80 (ECC) 20 | 20

Figure 4.5.1-D
168 PIN, 64, 72, & 80 BIT DRAM DIMM Capacity Table

Release 4-7

XILINX EXHIBIT 1013
Page 291




>

“

JEDEC Standard No. 21-C

Page 4.5.1-6
AED &
TEO
Wo
G0
AD-An

- DQRT7 e
DQ28 #—nms
DG29e—
DQ30*—]

DQ31#—]
DQaze—
DQ33 &
DQ34 #——

AO"""""""""!>——“‘—" AC: DOto D7

bQ3

DGO

bQ3

DQo

TES

TE7

pra)
m
o

i

259

DQ3ge— DQO
DQ37 #mned B
DQ3gé— DQR
DQag et D3

DQ40%—1 DQO
DQ4 i et D1
DQ42e~—— DQ2
DQ43s~—q DO3

DQ45¢— DQO
DQ4ge———1 DO
DO47¢— DO2
DQ48 &1 O3

DQ4g et DQO
DQsoe———-1 DQ1
Das1e—— bQ2
DQs2e—— DQ3

T P> [T

bQs4e——j DQO
BQ55 #=m—q1 DO
bQsse—— DQ2
DQ57¢— DQ3

 DQs§e—— DQO
pasys—-— DO

Do DQ2
DQ61 i DQ3

DQE3&——1 DQO
DQE4 &1 DO
DQEs o DQ2
DQs6#—— DQ3

DQe7e—— DQO
DQgge——— DQ1
D69 &~ DQ2
pQ70 e~ DQ3

BO® > » B0: DB to D15
Al—+ANS———— > A{AN: DO to D15
vDD® I &= DO0to D15
VSSe — #= DO to D15

Figure 4.5.1-E
168 PIN, X64 DRAM DIMM, 1 bank with X4 DRAMs
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Release 4-7

DQR27 &
DQ2ge—"
pQ2ye——
DQ3ne———
DQ31 g——]
DQ32 @
DQ33e—
DQ34e—

DOo
b
DG2
DQ3
DQ4
DQS5
DQ6
pa7

bQo
DOt
pQ2
DGl
bQ4
DQ5
DQsé
DQ7

DO

D3

Ao.-—--——-{>-——--———“' A0: DO to D3

poe BO: D4 to DY
A1—»An¢——-—-——D—-——-"—'—°’ A1-+An: DO 1o D7
vDpe DO to D7
VS5, & DO to D7

JEDEC Standard No. 21-C

D4

b7

Figure 4.5.1-F
168 PIN, X64 DRAM DIMM, 1 bank with X8 DRAMs
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DQ7 &——— DQ7 DQ43e——1 DQ7
—_— Do . P2
CE1 o[> UCE CE5 e{>— Utk
DQY #————1 DQ8 DQ45—— DQ8
pQ10-—1 DQY DQ46#— DQY
DQ11 & DQ10 DQ478——— DQ10
DQi2e—| DQ11 DQ4ge#——{ DQ11
DQ13e—— DQ12 DQ4ge— DQI2
DQ14e——o DQ13 DQs0e——] DQ13
LG58 DQ14 PQ518——{ DQ14
DQi6®e—] DQ15 DQ52#——— DQ15

o < I — N 5 8 V- W v
CE2 > ITE _ CEB [CE
DQ188— DQO DQ54e—— DQO
DQ19*—1 DQ1t DQs5 &1 DQ1
DQ2oe—— DQ2 DQsee——1 DQ2
bQ21 i DQ3 DQ57 & D3
DO22e—— DQ4 . DQsge———y DQ4
DQ23¢—] DQS5 DQsye— DQ5
DQ248——— DQ6 DQsoe—— DQB
DQ258—~——1 DQ7 DQ61e— DQ7
—_— (W — D
CE3 UCE - CE7 > UCTE 8
DQ27e———— DQ8 DQ63¢—— DQ8
DQ28 e~~~ DQI DQs4e——1 DQ9
DQ29¢—— DQ10 DQs5 ¢~ DQ10
DQ30e——1 DQ1 DQss e+ DQ11
BQ3 1 eemnnnd BCH 2 DQE7 #—— D12
DQ32 e O3 . DQsg &t DQ13
DQ3ze——i DQ14 ' DQBY#~—— DQ14
DQ34 @ed DQS DQ70e———— DQ15

Ap———— e AD: DO & D1
BO@——neoee S e BO: D2 & D3

Al-Ane > *= Ai-+An: DOto D3
vDDe —— = DOtoD3
VSSe —L- * DO to D3

Figure 4.5.1-G
168 PIN, X64 DRAM DIMM, 1 bank with X16 DRAMs
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EC e

pao e——{ pao | pao

BQt1 —— DO - pa

DQ2 #—1 DQ2 — Da2

DQ3 &~y DQ3 L a3

DQ4 e—— DQ4 - ba4

bQs e— pas D0 L pas P8
PQ6 & DQ6 - pas

BQ7 e———o1 DQ7 - pay

DQY 8—— DQD - pao
DQi0e——> DO L pQt

Do1t —— DQ2 — DQ2
BQ126—— DQ3 | baa
DQ13e—— D4 . — oGt 1o
DQ146— i DOS5 L pas
DOYi 5 =1 D6 —1 DQB
pQiee—— pa7 L ba7

CE2 i+ - 1
DQ188——— DQO — pao
DQ198———] DQ1 L par
pQ20e— DQ2 L pa2
pG21e— DQ3 L pQa
DQ2ze—— DQ4 | b4
pQzae—— pas D2 |H pas P10
BQ248— DOB L bas
0Q258——1 DQ7 I

S oD et T |
pQ278~— DQO 1 bao
DQ28e—— DO - bai
DQ2Ye——— DO2 e

DG e——— DQ3 =~ DQ3

DQA e DQ4 L paa
bQ32e———of pas L3 | pas D11
DQ338—— DOB L bas
pQ3ae——I pa7 L pa7

AQ® = A0: DO to D3, D8 to D1t

BOo——«-——D«-—o BO: D4 to D7, D12 to D15
A1 AN @] st A1+ AT DO to D15

vDDe

"'T'"

VEEe

Aelease 47

vy

Do to D15
DOt D15

JEDEC Standard No. 21~-C

Figure 4.5.1-H
168 PIN, X64 DRAM DIMM, 2 banks with X8 DRAMs

Page 4.5.1-9
RE2 e
paase——y, DQo — pao
pQa7e—— DQ1 L bat
DQ38s—y DQ2 L b2
DQ39 &~ DO3 - ba3
DQA0e——] DQ4 - D4
DQ41e——j Das P4 | pos D12
DQ4ze——1 DQ6 ! pQs
pQsse—-—| pa7 ! pQ7
B o> B
paase— pQo 1 bao
pQsse— DQS | DO
DQ47 8~ DQ2 L bz
DQ48e——— DQ3 — baa
DQ4ge——- DQ4 L bQ4
pasoe— pas D5 L pas P13
DQ51e——— DQ6 1 Da6
DQs2e——- DQ7 | pa7
TES o—{>—F-T 1% - e s e DR
DQ54e-——r DQO L bao
DQ55e-—— DO L bat
DQsEe——1 DQ2 | D2
DQ57e— DQ3 L baa
DQsse— D04 L DQ4
pQsge-~—y pQs . PO — pas D14
DQs0s——— DQs L4 pas
paste——-0a7 L pQ7
TE7 bt ]
DQE38—— DQO | bao
DOs4e—— DO L pQ
DQE5e——— DQ2 1 D2
DQBES——— DQ3 - pas
bQB78-——— D04 L paa
pQsse——t pas D7 | pas D15
passe—— D6 L bas
pa70e———y DQ7 — paz
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Page 4.5.1-10

o—i>
o>
CED o>~ ICE — [Tk CE4 o> ITE -1 [CE
DAL #— DQO 1 DQO DQage—— DQo — DQO
DQ1 e——— DQ1 — DQf DQ37e— DA —f DQ1
DGz ——1 DQ2 — Doz DQ3ge— DQ2 -~ DQ2
DG3 e—— DQ3 — DQ3 DQ3ge—| DQO3 — DO3
DQ4 ®——i DQ4 -1 DQ4 DQ4oe—— DQ4 — DQ4
DQs 1 DQ5 — DQ5 pQ41e— DQS5 — DQ5
DQs *——— DQB — DQ6 pQ4ze——— DOS —{ Das
DG7 e——i DO7 - DQ7 Q43— DQY — DQ7
— DO D4 —_— D2 D6
CEl o—{>— UCE UCE CEs UCE — UCE
DQs &——1 DQs — DB po4se— DOB —{ DO8
bCQ1os—1 DQS 1 DQY DQ4age———1 DQY — DQY
DQ11¢—=1 DQ10 — DQ10 pDag7e— Daio -1 DQio
DGQ12e—— DQ11 -4 DO DQ4B ===t D11 — DQ11
DG 3e——— DO12 et DOH2 DQ4ge—— DQ12 - D2
DQ14e——1 DQ13 -t DQT3 " DQ50s— DQ13 — DQ13
DQ158——1 DQ14 — DQ14 DQ51e—— DQ14 --{ DQ14
DQ16e— DQ15 — DQ15 DO5s2¢—— DQ15 - DOHE
U 5 [ D | 1 R 3 S I R 11 1 11 I

Ce2 [CE — [CE . CEB CE — [CE
DQige— DQO - DQO DQ54e~——7 DQO — Do
DCH9e——— DO1 1 DO DQ55e~——4 DQ1 —{ DQ1
DQ20#——— DQ2 -1 DQ2 DQ56e———1 DQ2 — DG2
DQ21e—— DQ3 — DQ3 pQs7e¢— pQ3 - DQ3
DGz2e— DQ4 -4 DQ4 . , DOsge—] DQ4 —{ DQ4
DQe3e—— DOS 1 DQ5 DQs9e———1 DQS5 — Das
DQ24 81 DQB -1 D06 DQE0#—1 DOS — DQs
DQ25 #——m{ DQT — DQY DQ61#—— DQ7 — DQ7
S D1 b S D3 D7
CE3 &>~ UCE — OCE > CEY-. UCE — UCE
DQ27¢——} DQB -1 DO DQE3e—— DQB — DQB
DQ2a e DQY — DQY DQB4e——— DG 1 DQY
DQ29e¢——1 DQ10 — DQ10 DQBse——1 DQ10 — DQ10
DQ3pe~——— DQ11 -4 DO Dosse——| DQ11 - DQ11
DQ31 e———o DQ12 -4 DQ12 DGE7¢—] DQ12 i DQ12
DQ32 @meremeed DQ13 —{ pQ13 . pOosse———{ DG — DQi3
DQ3ze—— DQ14 4 DQ14 DQE9e— DQ14 — DQ14
DQ34e——i DQ1S — DQ15 pa7oe— DQ15 -1 DQ15

AQ @m0 DO & D1, D4 & DS

BO BO: D2 & D3, D6 & D7
Af-+An® > » A1-+An: DO to D7
VDDe 1 = D010D7
VSSe — = D0 to D7

Figure 4.5.1-1
168 PIN, X64 DRAM DIMM, 2 banks with X16 DRAMs
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AD®—{ > AD: DO to D7, D16

Boe—{>+B0: D8 to D15, D17 DQ3I5e—

Af—rAne—{>— Al—An: DO 1o D17

VDD &————# D0 1o D17
VSGe-—I—s D0 1o D17

DQ27 Sy
DG2ge—
D29 e
DQsoe——

DQ31 ey
DQ32e——
D33 &
D34 8t

D D18

D T -

Im:[.'.’l—_

DQo
Dat
pgz PO

DQo

bQ3

Qo
DQ1
paz D6
DQ3

Qo
DQ1
paz D7
DQ3

ba D19

Figure 4.5.1-J

JEDEC Standard No. 21-C
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e
m
n

il

[
T
kY

G
ha

DQ3se—— DQO
DQ37 8! DQ1
pQage—— pgz D8
DQ3ge—— DQ3

DQ408———1 DQO
0Q416— DQ
DQ42e~—— po2 P9
DQ43®—— DQ3

DQ44e—— DO D20

DQE7 &1 DQO
DQEge—— DO D15
Dasge—— DQ2
cQr7oe—— DQ3

pa7ie——— DG D23

168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X4 & X1 DRAMs

Release 4c¢7
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DQo — DQ0
DQ1 e——-q DO Do
DG2 #———1 DQ2

DQ3 e— DQ3

DQ3se—— Do
DQ37e—— Q1 |,
pQase—— paz D8

DQ3ge—— DQ3
N = W T S

DQ4ge-~-——1 DQO
bQ41— DO

— T

DQ4 &—— DQO
DQ5 & DQH

pas e—y paz D1 posze— pgz D9
pQ7 &— DQ3 DQ43e——1 PQ3
T T i it e e e

pQs e—1 DG D16/4 DQ4s®~———DQ D17/4

b

DQ45 %=1 QO

£Qg &— DQ0

bQige———— DO DQ4G#—— DCH

pQ1te—i paz P2 nQ47e———y pgz P10
DQi2e——o DQ3 Da4se—— pa3
T T e e s

DO 3#——1 DQO
DQi4e— DQ1 N3
DO 1t DQ2
DQiee—i DQ3

pQsge—— Dao
DQ508——] DQ1
paste——| pge P11
pQsze— pa3

A 52 I N R 00| UK = S N T O W
pai7e—— DQ  D16/4 DQs3e—— DO D17/4
TE2 o« D>—A T CE6 oP—FF T

DQige—— DQO
DQ1g¢—o DO1
po20e—— paz D4
pG218—— DQ3

g 5 e s

DQ228——— DQO
DQ23®——] DQY |
DQ24e———{ D2

DQ25se——1 DQSJ

DQ54 #=med DQO

DQGSL &t DQT . D12
DQ5E#——~ DQZ

DQE7 & DQ3

T - I W D -

DQ5E W1 Q0
DQsg e DOt D13
DQBO ¢ DQ2
DQ&1 — Q3

DQ2es—

N A
ba Di6/4

AR s

TE?

DOs2

T
pQ  Di7/4
BT

b3 e~ DQO
DQe4e— DO D14
DQE5#———1 DQ2

DQ66 = DQ3
M - T
DQs7e—1 DQO

DQ6ge— DA .
pasge—— paz D15

Q708 DQ3
g o
pore——I Do D17/4

pQ27*-—— DQO
pQzge——--{ DQ1 D6
DQ2ge— DQ2

DQ30#—1 DQ3
— - ]
DQ31&— QO

DQ32¢—1 DQA 07
DQ33e—1 DQ2

BQ34e——1 DQ3
N - N M M I

b Di6/4

Ape—{ > AD: DO to D7. D16
Boe—>+B0: D8 to D15, D17 Q35

Al—An@—{ > A1 An: DO 1o D17

VDD @ D0 {0 D17
VSS@——t—= D0 o0 D17

Figure 4.5.1-K
168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X4 & X4 W/4 CE
DRAMs

Release 4¢7
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168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X9 DRAMs

Release 4-7

BQ27 ¢

DQ2ge—
DQZGGmmrom
DQ30 &~
DQ3 grmomnem—t
DQ32 @]
DQ33e——
DQ34&—
DQ35 &

DQo

DQ8

AD@—rmrmerere] e 70 DO 10 D3
BO@——rreerf St B0: D4 to D7
A+ Ane————— > A1 AN; DO to D7

vbhe

V8se

i

1

&= D0 to D7

& D0 to D7

CES

TEs

JEDEC Standard No. 21-C

DQas &y
DQ37 &
DQ3g &t
DQ3s e
DQ40&—
DQ4 1 Bemosesmet
DQ42 @t
DG430——]
DQ44 @t

DQ45—
DQ469e——
pQ47 86—
Q48 &
DQ4ge—
DQ50 &
BQ51 ey
D52 Gy
BQS53 8-y

DQ54 B
DO55——
DQ5Be—
DQGT @rrrmemery
DQ588-———
DQ5G Brmmeumeg
DQB0e—
DQG1 B
DQE2 e

pQe3e—]
DQE4 o]
DQBse—
DQBEe—
DQBT @]
DQGE &t
DQBG Qoo
DQ70&———
BT § oo

D4

D5

D6

D7

Figure 4.5.1-L
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bQe 1 DQO DQ3s#—1 DQO
bQt &1 DOt DQI7e— DQ1
DQ2 &——— DQ2 DQage— DQ2
DQ3 1 DQ3 DQ3g et DQ3
DQ4 @ D4 DQ4ge—1 DQ4
DQ5 &———1q DO5 DQ4t#——— DQS
DQ6 +—— DQ6 DQ428——1 DQH
DQ7 #——1 DQ7 DQ4A3e—1 DQ7
D8 &—— DQ8 Do D44 8———q D08 D2
DQs e~ DQY DQ4se— DQY
DQ1o—1 DQNO bQ4g®———a DQ10
pQ1t e DQ11 DQ4a7¢— DQ1
pQi28——1 DQHZ bQ4g et DQ12
DQ13e— DQ13 DQ49e——— DQ13
DQ14e—— DQ14 Dasoe——— DQ14
D158t DQ15 DQ51&— DQ15
DQige—— DQ16 DQs28—1 DQ16
DQ17 @t DOHT7 DQS3&——— DQ17
S - M T S O - DU M S

Ce2 o> [TE : CE6 o—{> [CE
DQ1g#——— DQO DQ54—1 DQO
DQige— DQ1 DQsse— DQ1
DQzoe— DQ2 D56 @————=1 DQ2
DG21 1 DQ3 ’ DQs7 #e—q DQ3
DQ22e— DQ4 - : DQsge— DQ4-
DG238— DQS DQsge—— DQS
DQz248— DQ6 bQeoe— DOQG
DQ25 W=t DQT bQe6T &1 Q7
DQ26 e DG D1 Dos2e—— DQ8 D3
DQ27¢—1 DQY DQ63 &1 DQ9
DQzg @l DQ10 DQe4e—1 DQ1C
DG29e— DQ1t DQese———1 DQ1{1
DQ3p e DQ12 DQEG#——— DQ12
DQ3 1 e DQ13 DQB7#———1 DQ13
DQ32e—— DQ14 ’ DQege— DQ14
DQ33 e~ DQ15 DAsg e DQ15
DQ34e— DQ1G DQ70e— DQ18B
DQ3se— DQ17 DGQ71e— DQ17

AD @[ g AQ: DO & D1
B> e B0: D2 & D3

At—sAn@————[>————— A1AR: DO to D3
vbDe — » DO to D3
Vs5e 1= = D0io D3

Figure 4.5.1-M
168 PIN, X72 (Parity mode) DRAM DIMM, 1 bank with X18 DRAMs
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pao e— DQO — DQO DG3Ge— DOO - DQO
DQ1 #——1 DQ1 - DO paa7e—-, Dat — DOt
pQz e—— DQ2 - DQ2 pQzge—-—1 DQ2 — D2
DQ3 e~ DQ3 —{ DO3 DQ3ge~——- DQ3 — DQ3
pDQ4 e——] DQ4 — DO4 DQ40e——— DQ4 ! DQ4
pas e——— pas DO ! pas D8 pQ4ie— pas D4 - pas D12
DQs &—1 DQ6 i DQB DQ4ze— DG6 —
DQ7 &—| DQ7 —~ DG DQ43e— =14 DQ7 -
pos e—— DQB — D8 pQsse——i DQB —
CEl -1+ - = | CEs e == |
DQg & DQO — DQo DQ4se— DQO -4 DQO
pQige— DQ1 - DQ4se—— DQ1 — pat
pQ1ie——j DG2 - DQ47 9 DQ2 - DO2
DQ12e—— DQ3 pQ4ge—-—— DQ3 — pQ3
DQ13e—1 DO4 . - DQége——1 DQ4 5. — DQ4 5.4
DQ14e———m- DQ5 - DQ508— D5 : - DS
DGQ15e—— DQ6 - DQS51 #——— DQG -~ DOB
pQt6 pQ7 - DO5ge——=1 DQ7 -1 DQ7
pDQ17¢—— DQS - DQ53e— DOB — DQs
o o> — OB o>
DQ18e~—1 DQO — bao DQ54€-— DQO — DQo
pQ1ge— DQ1 — DOY DQE5e—= DQ1 — DO
DQ20e—— DQ2 | pa2 DOSEe—— DQ2 — Da2
pQzie—— DQ3 -1 DQ3 pas7e——{ DQ3 - pQ3
DQ22e— DQ4 ! DO4 pQsse—— DQ4 - DG4
pazae— pas 02 - pas D10 basse— pas PO L+ pos D14
DQ4e———] DQ6 — DQs DQB0S—=1 DQB — DOB
DQ258—1 DQ7 — pa7 DQS1 e~ DQ7 — pQ7
pazee——— DQS — pQos DQB28—T DQB — Dos
TE3 BT e T TEY e |
pQe7e—— DQO — DQO bae3e———] DQO - DQO
pDQ28e—— DQ1 — DQ DQB4¢——{ DQ1 — DO
DQ2oe—-{ bQ2 — DQ2 DQe5e—— DQ2Z —| D@2
DQ3ge———i DQ3 - DO3 DQB6e——1 DQ3 -1 pQ3
DQ31 86— DQ4 L DO4 DQs7e—1 DQ4 L DQ4
DQaze——— ) DOs D3 || pgs D11 passe—— pas D7 | pgs D15
DQ3ze—— DQ6 — DQ6 DQB9e~— DQB - D6
DQ34e——- DQ7 — pav pDQ70e—— DQ7 - pa7
DQ3se———1 DQB -1 DQ8 DQ71e——1 DOB L DQB
AD AG: DO to D3, D8 to D1t
Boe > e B0: D4 to D7, D12t0 D15
Al—+ANe > e Al—An: DOto D15
vhDe =g & D0 to D15
VsSe — = D0to D15
Figure 4.5.1-N
168 PIN, X72 (Parity mode) DRAM DIMM, 2 banks with X8 DRAMs
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o—1>
CEO e—{>{ [TE — LCE CE4 [CE - [CE
DQ0 — DQO - DQO DQ36e~—— DAO — DQO
DQt ®—— DO — DQ1 DQ37e———— DQ1 — DQ
DQ2 e DO2 — DQ2 DQ3se———1 DQ2 - ] pQ2
DQ3 *— DQ3 — DQ3 DQ3ge——— DO3 — DQ3
DQ4 e—— DO4 — DQ4 DQ40e— DQ4 — DQ4
DQ5 &———{ DQ5 - DQ5 DQ41#— DQS — DQS
DQs ——{ D6 — DQs DQ4ze— DQE — DQ6
DQ7 &—— DQ7 - bQ7 DQ438—— DQ7 — DQ7
L - Froonand =
DQ8 Das bas o, D44 Das ., Das o
CE1 o—{> UCE -1 UCE CEB UCE 4 UCE
0Qg e DQY —| DQY DQ4se———— DQY ~ DQ9
DQ109——] DQ1o — paQ1o DQase— DQ1O [~ DQ1o
DQH e———1 DQ11 ~{ DQt1 DQ47 81 DQ11 — DQ11
DQi2e— D12 — DQ12 DQ4ge—— DQ12 — DQi2
DQ13 1] D13 — DQ13 DQ4ge~———{ DQ13 - DQ13
DQ14 @] DQ14 - DQ14 DQsos— DQ14 — DQ14
DQ15#—— DQ15 — DQ15 DQS1 #~—— DQ15 — DQ15
pa16e— DQ16 — DQ16 DOs2e—1 DQ1E - DQ16
DQ178—— DQ17 | DQ17 DQ53¢—— DQ17 — DQ17
¢ 3 o s s - S s s < M s i = B 1% S—
CE2 e—{> [TE — LCE : CE6 o[> ITE -1 LCE
DQ1g#~—1 DQD 4 DQO DQ54 =] DQD - DQo )
Q19— DAt — DO DQs5—1 DA — DO
bOzoe— pQ2 — D2 DQs6#— DQ2 — DQ2
DO21¢—] DQ3 — DQ3 DQS7¢—1 DQ3 — DQ3
DO22#——] DQ4 — DQ4 DQSE @t DO -4 DQ4
DQ23#——1 DQS5 ~ DQ5 DOsge—— DQ5 - DQS
BQ24e——| DQ6 ! DQ§ DQsoe— DA6 — DQ6
DQ25e—| DQ7 — pa7 . DOs1¢— DQ7 — DQ7
*—] —— - — —
Daze Das |, . Dos o Daez bas - bas
CE3 e—{>{UCE . — UCE TE7 »—{>{ UCE- L UcE
DQ27e—] DQS — bQs DQe3®—{ DAY — DQ9
DQ2ge——— DQ10 1 DQ10 DQE4#~—— DQ10 — DQ1o
DQRee——] DQ11 — DQ11 DQese— DQ11 — DQ11
DQ30e— DQ12 —| DQ12 DQs6e— DQ12 -1 DQ12
DQ3te—— DQH3 — D013 DQE7 - DQ13 — DQ13
DQ32e——y, DQ1i4 — DQ14 - DQEse— DQ14 — DQt4
DQ3ze—— DQi5 — DQ15 DQEIe——— DQ15 — DQ15
DO3se— DQ16 --{ DQ16 DQ70 81 DO16 — DQ16
DO3se—] D7 — DQ17 DQ71 8! DQ17 — DQt7
Aeo————-{>~—---——— AO: 00 & D1. D4 & D5
BO: D2 & D3, D6 & D7
A1—+An6-———-D—--—————l- A1—An: DO to D7
vDDe = DO 1o D7
vsse = & DO to D7
Figure 4.5.1-0
168 PIN, X72 (Parity mode) DRAM DIMM, 2 bank with X18 DRAMs
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pQize——— DQO
DQ13e———i DO D3
pQ148-—— DQ2

bQisé—11 DQ3

B - SO O W A

DQ16&——1 Q0
pQ17e~——— DQ1 o,
DO1ge—i DO2
DQige~——— DQ3
T
DQ2Oe~—— DQO
po1@——— DAt |,
pQzze——-y paz DS
pQrie———m— DQ3

N - S I S

DQ24e—— DQO
DQ25e—— DQ1
pazee— poz U6
DQ27¢——— DO3
T —

DQ28e———] DQO
DQ20e—— DQ1
DQ30e——— DQ2
pQ31e—— DQ3
T o e e
DQaze—— DQO
Dogae——{ DAt
DQ34e———{ DQz 8
DQ3se— DQ3

AD @ > AQ: DO to DB

BO#———— > B0: D9 to D17

Af-+AR At—+An: DO to D17
vDD® = - DO to D17
Vsse = &= DOto D17

JEDEC Standard No. 21-C

DQ37&—
DQ38 @]
DQ3Y G

DQA0 By
DQ41 &=
DQ428——
DQ43e——

DQ44&—
BQ45e—"
D46 @
BQ47&—

DQ4sE——
DAY B
DQ50 66—
DQ51 et

DQ52 88—
DQSIS—]
D54 &
DQS5 e

DO56E—
DQs7
DQ58 &
DOE9#———

DQBOe—
b6 &
pas2e——1
DQE3 B

DQB4 By
DQE5e—
DQEGe—
DQB7 &

DQBE&———
DO6Y &——
DQ70e——]
DQ71 8]

Da
DG2
DQ3

b9

DQo
Dal
DQ2
Das

BQo
[sleg
DQ2
DQ3

DQO

DG3

DQo
DQ1
DQ2
DQ3

DQo
DQit
BQ2
DQ3

B10

D11

Di2

D16

P17

Figure 4.5.1-P
168 PIN, X 72 (ECC mode) DRAM DIMM, 1 bank with X4 DRAMs
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*DQ2ae——f DO A0® > = A0: DO to D4
*DQ30e-——] DQ2 Bo® {>>- = BO: D5 to D8
*DQ31e——— DQ3 Al—+An@——e{ D> o A1 AR DO to DB
*DQ32@——] DQ4 D4 voDe —= * D0 to D8
*DQ33e——d DQ5 VSSe - = 30 to DB

* Note: The location of data pins DQ-20 through DQ-55 have been changed in Release 7

Figure 4.5.1-Q
168 PIN, X72 (ECC mode) DRAM DIMM, 1 bank with X8 DRAMs
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DQ36e—
DQ37 &
DQ38&—]
DQ3Y &1
DQ4ge——
DQ41 88—
DQ4z@—"
BQ438~—]
DQ44 &

DQ45@——]
DQ4se—]
BQ47 &—
D488~
DQ4H e
PQ508—
DQ51 &——]
DQ52 &
BQ538—"

DQ54 &
DQ55 &=
BQs6e—
DQBE7 &
DOsEe—
D59 @1
DOBH G
DQE1 &—m
DQB2 e

DQB3S——
DQB4 8—
D65 #——
DQEES—
DQG7 8
. DS 8
DQGY &
DQ70®———
DQ71 @

BpQo
b
pQ2
DQ3
DG4
DQ5
DQs
bQ7

DQs

DQOo

b4

D5

De.

b7

AQ® > & AD: DO to D3
Bo® > & 50: D4 to D7
Al s AN @] S A1-2AN: DG t0 D7
vDDe - = DO to D7
vsse ~L- &= DOto D7

Figure 4.5.1-R

168 PIN, X72 (ECC mode) DRAM DIMM, 1 bank with X9 DRAMs
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DQ4 e Do DQ4oe D04
DQs DO5 DQ41e DQ5
DQ6 @ D06 DQ42@ DQs
DQ7 @ DQ7 DQ43e no7
@ *
DQ8s Q8 0o DQ44 DOs8 D2
— UCE s UCE
DGy * DQY DQ45e DQg
DGoe Da1o D46 DQ1o
pa e DOt DQ47e DOty
DQ1ze DQ12 DQ4ge DQ12
DQ13e DQ13 DQ49® DQH3
DQi4e DQ14 DQ50e DQH4
DQise DQ15 DQ51e bQ1s
DQice DA DQ52e DQ16
DQi7e pQ17 DQ53e DQ17
i B . T w5 S M — —
- [TE - o— ICE
DQige DQO DO54¢ DQO
DQige DQit DQ5sse DG
DQzoe- DQ2 DQs56e® DG2
DQ21e DQ3 DQ57e DQ3
© DQ22e D4 : DQsge DG4

DQ23e D05 DQsge- DQs
DQ24® DGe DQBOS DQe
DQ25® DG7 DQG1e pQ7
DQz2oe DG8 01 DQE2 DQs D3

L sueE o : - - & UTE
DQ27#—~——— DQY DQB3 DQ9
DQzge— DQ1O DQ64e—-—1 DQ10
DO2ge— DO DQBES®— DQ11
DQIpe— DQH2 DQEE e D12
DQ3! e DQ13 DQE7e—— DQI3
DO gmsnnd D14 : DO DQ14
DQaze—— DQ1S DOBY—— DO15
DQ34e——— DQ1G DO708~——o DQ16
DQ3ss———1 DQ17 DQ71e— DQ17

AD AD: DO & D1

BO® > » B0:D2 & D3

Ai—+An At—=An: DOto D3
VvDDe — = D0to D3
VSSe —— = D0to D3
Figure 4.5.1-S
168 PIN, X72 (ECC mode) DRAM DIMM, 1 bank with X18 DRAMs
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FED o
TED o>
pQo e DQO L Do
pQi e— DAt — Do
bQe e——oy DQ2 -
DQ3 e~ DQ3 | paa
bas e—— DG4 ! DQ4
pQ5 e——i pos D0 1 pgs D19
DQs e—— DGB L pas
DQ7 #——di DQ7 L pa7
PGB e———i DQO
DQy &y DQf
DQioe—— DQ2 — pa2
BQ11e— DQ3 L pa3
DQ126——oA DG4 | D4
DQi3e—— Das D1 | pas D10
pQ14e——o-, DQB — pas
pQise—y DQ7 - pa7
paise—— pQo -
pQi7e—— pQt ]
pQise— DQ2 -
DQige———ry DQ3 -
DQzoe—— DQ4 -
paz1e—— pas D2 - D11
pQzee———~ DQs -
DQ23e—~——r DQ7

] RN
pQ24e——y QO -
DQ258—— DQ1 -
DQ26&— DQ2. -
bQz7e——— DQ3 L
DQ28e—— DQ4 -
DGzoe— DQs D3 - b12
DQI0e—— DQB -
DQ31e—— DG7 - DQ7

_ L1 LI
pasze——m-_ DpQo  bao
DQ3ze—— DQt - DO
DQase—— DQ2 1 ba2
DQase———y DQa L bas
DQ3Ge~—— DQ4 | baa
DQ37 e~ Das D4 1 pos P13
DQ3se—— DQB L Das
DQ39e—oA DQ7 1 ba7

Release 4-7
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T2 e
CE4 o— >
pQ4ve—— DQO | DQO
DQ4 e 1 DO
DQ42B—r - pa2
DQ438— -1 DQ3
DQ448———" -1 DQ4
L - D5 | pgs D14
DQ4E Grwmmremerd —{ pas
DQ47—— — DQ7
LI N EENN
DQ4ge———t DQO —{ DA
DQ4ge—— DQ1 | DQ
DQ508-~—m=rt DO2 — DQ2
DQ519——1 DQ3 - DQ3
DQ528—~——1 DQ4 | D04
passe—— pas V6 | pas D15
DQ54e——i DO - D6
DQ55 8=t DQ7 - DQ7
TrTd i
DOBEe— - DQo
DO57e— 1 DQ1
DB @ — bo2
DQ5g e 1 DQa
DQG0e—— — Q4
DQE1 8Tl D7 | pas D16
DOB2 @] i D6
DQBIE— e :
T IT1 BLLIT]
DOG4e——— DQO — DQO
DQBS5#———{ DO — DOt
posse—— DQ2 -4 DO2.
DOS7 & DO3 4 DQ3
DOsse——— DQ4 — pQa
DQsge———i pos D8 pos D17
DQ70e~——1 DQB — DQs
DQ71e— DO7 pQ7
AD A0: DO fo D4, D9 to D13
BO® > # B0: D5 to D8, D14 to D17
Al—Ane > o At-+An: DOto D17
VDDe - » DO to D17
VS5e = & DOto D17

Figure 4.5.1-T
168 PIN, X72 (ECC mode) DRAM DIMM, 2 banks with X8 DRAMs
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|

BED @ RE2 o

CEO o> L8 e >

REl o RE3 » —

CET e—r-{> CES o L

W e——P> W2 e

G > Gz —>

AO-An

DQO ®——— DQD —{ DQo DQ3Ee—— DQO — bQo

pQt e—— DQ1 — Dot DQ37e¢— DQ1 1 DQ1

pQ2 e DO2 — b2 DQ3se—— DQ2 — DQ2

DQ3 —— DQ3 -1 bQ3 DQ39e———] DQ3 — a3

DQ4 @i DQ4 — b4 DQ40e—] DQ4 — pas

pas e—— pas DO -~ pas D8 D4 dpas D12

DQ6 e— DQ6 — Das — DQs

DQ7 &1 DQ7 1 DQ7 4 DQ7
pQs — DQs — D08

DQg e DQ45e— DQO -
bQipe-—— DQ46e-—1 DQ1 —

DQ1t St DQ47 #——{ DQ2 ]

DO 2 8oy DQag@——— DO3 -
pQi3e— DQ4g &1 D04 D5 - DQ4 D13
BQ14 e—— DQsoe——— DQS — DQs5
BQ16e— DQ51 #—1 DQ6 1

bQi6 0528w DQ7 —

BQ17 &l DQs3e—1 DQB -

DQ1ge—

- pas4e— DAo =
DQige—— - DQsse—— DAt - 7
Q20 #=] - DQ5E#—— DQ2 - 5
DO21e——] - DQs7¢— DQ3 — '
DQ22 8= DQ4 - DO DQsEe—— DQ4 ! Dos ..

pQzas—— pas D2 ! pas P10 DQ5g e~ D5 D6 - pos D14

DQ24e— DaB L bas DQs0s——— DQs | bas

DQ258—— DQ7 — pay DQB1e— DQ7 | pa7

DQ26 $mmmr ' bQg DQE2 #] L pos

DQas

DQ27e— ! boo DOE3*—— DAO -
DQ28e—— DQ1 4 DO DG4~ DQ1 | bat
DQ29®——— DQ2 { DQ2 DQGs®——d DQ2 - pa2
pQ3oce—— pa3 L pQs DOsss— DQ3 - bas
DQ31 e——] DQ4 | 5qa .. DQ&7T¢——— DA | bqa
pQ32e— DQs 3 ! pas D1 passe—— pqs D7 _f pos P16
DQ33e—— DQS ! bas DQEI®——1 DQE L Das
passe——| pa7 L pa7 DQ708—— DQ7 L pa7
DQ3se— DQs L bas DQ718—— DQB ! bas

AQO——rered e A0: DO to D3, D8 to D11

Boe > * B0:D4to D7, D120 D15
Al—+An At-+An: DO to D15
vDDe - = DOto D15
vsse — = DOto D15

Figure 4.5.1-U
168 PIN, X72 (ECC mode) DRAM DIMM, 2 banks with X9 DRAMs
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Boo—-—----{>—-———- B80: D2 & D3, D6 & D7
AMAno—-————-—b‘-——--v Al—+An: DD to D7

HED
_(E_O
RE1
,C_Ei
Wo
Go
AO-AR
L |
DQo & DQo -1 DQO
DQt e pQt - DO
DQz @ pQ2 - BQ2
Q3 € Bo3 H1 Q3
D4 @ DQ4 - DQ4
DQs @ DQSs -+ DQ5
D6 @ DQs ] DQ6
DQ7 @ pa7 H1 DQ7
‘ - -
DQ8 DQs Do DQ8 Do
o« UCE | UCE
oQg € DQ9 H DQY
pQioe DQ10 1 DQHo
pQie DO T DQ1t
PQ12e D2 4 DQ12
DQ13e DQ13 H- DQ13
DQride DQ14 H1 DQ14
DQ1s5e DQ1s ~ DQi5
DQ16@ DQ16 -1 D6
DQi7e Doy 1 BO7
2 T T LT ¥
¢ [TE & ICE
pQige DQo - DQO
DQige Dot 1 DQY
DQzoe DQ2 -1+ DQ2
DQz2ie pQ3 - DG3
DQz2e oG4 1 DQ4
pQase DQs 1 DS
D24 e DQ6 - DQ6
DQ25e Doz 1 DQ7
DQ28 DQ8 D1 DQ3 D1
¢« UCE e UCE
D27 e—— DQY - DQ9
DQzge— DQ10 4 DQ10
DQ2ge———m7y DOt -1 DQ11
po30e——y DQ12 — BQi2
DQ3 1 o——— DQ13 - DQ13
DQ32 @] DQ14 - DQt4
DQa3e———1 DQH5 -— DQ15
pQ34e—=—| DQ16 -1 BQ16
DQAse——o7y DQI7 — DQ17
Ale s AQ: DO & D1, D4&D5

vDhDe
VSSe—

= DO to D7

&= D0to D7
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DQ3Ge DQO F1 DQO
DQATe DQ1 1 DO
DQ3se® DQ2 - DQ2
DG3oe DQ3 1 DQ3
DQ40® DQ4 4 DO4
D4t e DG5 F1 DQ5S
pQ4z2e DQe -1 DQS
pQ4ae b7 -+ BQ7
BQ44e DQOs D2 DG
- UCE o UCE
pR4se DQ9 -+ DQS
DQ4ce DQ1o - DQ10
Do47e DOt 1 DQ1i
pQ4ge D2 11 DQiz
DQ4g® D3 4 DQ13
DQ5soe D14 11 DQ14
DQ51® DQis -1 DQ15
DQ52e DQ16 - DQ16
DQs3e DQ17 1 DQ17
< A N i S R S NSO W
e LCE & TCE
DQ54%® DGO 1 DQO
DQbse DQi M4 DOt
DQ56® D2 = DQ2
DQs7e £Q3 M1 DQ3
pQsse B4 1 DQ4
pQsge DQGB -1 DQS
oQs0e DQB 1 DQ6
DQe1e DQ7 4 DQ7
DQG2 DQ8 D3 DQs
&— UCE & UCE
DQ53e~——1 DQY — DQ9
D64 & —=— DQ10 — DQ10
DQg5e— DQ11 ] DQ11
DO66e—1 D12 1 bQ12
DQE7 & D13 — DQ13
DQesE—— DQ14 1 DQ14
DOBo e DQ1I5 -1 DQ1S
pQ7oe——~— DQ16 1 DQ18
DOy e—=— Q17 — DQ17

Figure 4.5.1-V

168 PIN, X72 (ECC mode) DRAM DIMM, 2 banks with X18 DRAMs
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DQO #—i DQAD DQ40S———t DQO
DQt e—— DA . DQ41e—— DT .0
DGR ®=—1 DQ2 DQ42e— DQ2
DQ3 ——— DQ3 0Q438—1 DQ3
T e e
DQ4 e—— DO DQ44 e DQO
DQs e—— DAl . DQ45e——— DQ1 .,
DQ6 #——1 DQ2 DQ4c#—— DQ2
pQ7 +———1 DO3 pQ47e—— DQ3
T T A - SO0 DV O N S
pQ8 e——— DD DQ4B*—— DQO
DQe #——i DQ1 DQ4ge——r DQT
pQioe— paz D% pasoe— poz P12
DQ11 e~ DQ3 DQ5| St DQ3
s £ e e o e e e e it
DQ128——— DQO DQs2e—— DQO
DQ138——— DQf DQ53 8 D1
pQl4e——-y paz D3 passe—y paz D13
DQi58—— DQ3 D558~ DO3
B SO G S A = S G S I I
pQiee—— pao DQ5E8~—=d DQO
DQ17¢— bt DQ579%— DO
pQige—— paz D4 passe— pqz D14
DQige——i DQ3 DQ5Q#——1 DQ3
pi - = S S 3000 P 0 5 T N SO /
DG20e—— DQO DQE0*— DQD k
DQ2t #——— DQ DQ61#——— DQf
pazoe—— paz D5 pasze— paz D18
DQ23s—— DO3 . DQE3e——— DO3
T T T T T
DQz4e—— DQO DQB4 #—mmvd DQO
CQ25 e~ DO .. - . e — v R
pQoee—— pG2 P pasee——r paz D16
DQ27 8~ DQ3 DQE7e——1 DQ3
- s S — T T
DQ2ge-~-—— DQO DQEge— DQO
DQzo®— DQ1 DQGY - DQ1
pQsoe—— paz D7 paroe— paz P17
Q3 i DQ3 DQ7ie——— DQ3
s - 2 e s o ot e
DQa2e—— DO pQrae—— DO
DQ33e——o DQ1 pQ73e—— DO
bQase—— paz D8 parae———-{ paz D18
DQase—— DQ3 DQ75#——— DQ3
N - I T 2 A g T
DQ368———{ DQO DO768~—— DQO
DQ37 $——=1 DQ1 DO77 &1 DQ1
' DQ3G $—me Dgz D9 pQ7ae——y paz D19
AQ®—{>—+ AG:DOtoD9  DQ3gS—— DQ3 DO7ge———d DQ3
B0 B0: D10to D19

AlesAne—] > Al-sAn: DO to D19

VDD e——y—r= 30 to D19
V58S @l D0 10 D19

Figure 4.5.1-W
168 PIN, 80 BIT (ECC mode) DRAM DIMM, 1 bank with X4 DRAMs
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m
=)

DQOo DQ4se—— DQO
DQs &——i DQ DQ4gE———! PO
pQ10e—, Q2 DQOS0e—— DQ2
DQ11 &——— DQ3 DQ51 &=t DQ3
DQ126—— DG4 DQs2e—— DQ4
DQ13e——— DOs5 L1 pasae——| pas D6
DQ148—— DQSB passe— DS
pQ7 DQs5e———o, DQ7

DQ16&—1 DQO DQ56%—
DQ7&——— DQ DQ57 &1 DO
DQHg#~—p DQ2 DQsge—{ DQ2
bDQ1ge———q DQ3 DQEgE-—— DQ3
DG20e— D4 D2 DQED et D4 D7
DQ21 e DQ5 DGE1e—1 DQS
DQR2e—1 DQB6 DGoe2 &t D6
DQ238——-— DQ7 DQE3e—1 DQ7

DQ24 e— DO

DQ258~——— DQ1 DQEE &1 DQ1
DQ26 &——=q DQ2 DQ66&————— D2
po27 &1 DQ3 DQE7 86— DQ3
D28 @need D4 D3 DOsge—1 DQ4 D8
DGQ29 e~ DQS DQsge——1 DQS
DG30 @wmmmed DQIG DQ70 8w DQBG
DQ31 o1 DQ7Y DQ71 &wwmm—aq DQ7

DQo DQ4oe—— DQO
DO1 paste—— pat
DQ2 DQ42e~——— DQ2
bDQ3 DQd3e——— DQ3
DO4 passe—— D04
pas PO pQdse——y pas DB
DQ6 DQ4se—— DQB
pQ7 DQ47 8t DQ7
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DQ64 &

DQ72®
DQ73¢——
D74 8]
DQ7E 8-
DG766—
DQT7T Gt
DQ7ge——
DQ79 8ol

Bao

DQo

DQo
DQt
DQ2
PR3
DG4
DGs
DQs
DQ7

Do

Page 4.5.1-25

AQ = A0 DO to D4
BO & 30: D5 to DG
At—An Al—An: DO to DY
VDD & D to D9
VS5@ = [0 to DI

Figure 4.5.1-X
168 PIN, X80 (ECC mode) DRAM DIMM, 1 bank with X8 DRAMs
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FEO o TE2
CED @D CE4 o >
REi o FE3 o -
CEl o——m-{> CE5 @ >
Wo e—o> W2 e—{>
Go e > G2 o>

AO-An 7
DQo e——- DQO — DQo DQ4oe—— DQO — DQO
DQ1 #———— DQ1 - DQ4{ @t DQI - DQ1
DQ2 #——i DOZ - DQ428——{ DQZ2 - pa2
DQ3 *— DQ3 — DQ43*— DQ3 — DQ3
DQ4 e——— DO4 - DQ4qe——— DQ4 —{bas
DQs @ DOS5 — DQ458——— DQS5 -l pgs D15
DQs &—— DQE - DQ46e— DQ6 — pas
DQ7 e~— DQ7 - DQ478~— DQ7 - ba7

i [ 1] L1
DQ8 & DQO L pOo DQ48e——] DQO | Dao
DQg #—— DQ1 — DO pQ4ge— DQi — DO
DQ10#———{ DQ2 1 o2 pQ5oe—— DQ2 ! bo2
D11 #———{ DQ3 — DQ3 DQ518— DQ3 — pQ3
DQ128—— DO4 .| DQd DQ52 8= DQ4 - DO4
pQ13e—— pas D1 | pas D11 pQsae—— pas DB L pas D16
DQ 4 $mmmd DO6 — DQ6 DQ54¢— DQB L bos
DQ158—— DQ7 L ba7 DQ558——— DQ7 - DQ7
B _ L ]
DQ168— DQO — bao DQs6e——| DQO L DQO
DQi 78— DQ1 — DQ57¢— DO L Do
DQ18e——- DQ2 — DQ58¢— DQ2 L Doz
DQ1g o=t DO el DQ59 @i DQ3 — D03
DQ208——t DO4 - DQBO®—i D4 L 004
DG21e—— pas P2 - D12 Das1e—— pas B7 - pas D17
DQ22#—— DQ6 = DQs2e— DQB - DO
DQ23e~———i DQ7 - DQs3e—— DQ7 — a7
[ [} NN [
DQ24s—— DQO L— DQO posse— DQO i DQO
DQ25 8 DO - pQese— DQi i pQ1
DG26#——— DG2 . pQeee—— DQ2 — DQ2
pQ27e—— DQ3 | DQe7¢—— DQ3 - D3
DQ28 #——r{ DQ4 - DQE8e——] DQ4 L D4
pQzge—— D5 D3 D13 pQsge— DQs DB pas D18
DQ30e— DOE - pQ70®———my DQB - DQs
N DQ71 &—— -
T
DQaze—— DQO — pao DQ728~—- DQO — DQO
DQaze—— DQ1 — DO DQ73e—— DQf — DO
DQ34 8~ DQ2 L DQ2 paz4e—— pa2 | b2
DQ35e———— DQ3 ! pas DQ758—— DQ3 | ba3
DQ36e——moy DQ4 L{ b4 DQ768———] DO4 - D4
pQ37e—, pas D4 L pos D14 pQ77e—— Das D9 | pgs D19
DQ3Ise——— DQ6 L DB DQ78&——1 DO — Das
DQ3ge— DQ7 L o7 DQ798——t DQ7 - DQ7
AD® > # AD: DO to D4, D10 to D14
Bo® > e B0: D5 to D3, D15 to D19

Al—+Ane > # Al-An; DO to D19
VDDe - » 030 to D19
VSSe 1= = D0 lo D19

Figure 4.5.1-Y ;
168 PIN, X80 (ECC mode) DRAM DIMM, 2 banks with X8 DRAMs
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. Page 4.5.1-27
REO e Ele RE2 e RE3e

Wo o—[> w2 e—{>

CE0 > CE4 o—{>

ok & 1

G e G2 o> ¢

A0-An

DQo DQage~—— DQL

DQ1 &——{ DQ1 1 Q1 DQB7 @mmnmd DO ! DO
DQZ g——no» DQ2 DO |1 boz D18 pQ3se—— baz D8 1 paz D24
DQ3 ¢ | DQ3 | bas DQ39g— 1 DQ3 | paa
e T BT
DQ4 &7 DO - DQO 9840....__.__ Dgo - Do
D5 @i DOH |4 DT DO4 1 @——emsd M l— D1
pas e—f Doz D1 || po2 D17 D042 DQ2 D9 ! baz D25
DQ7 g1} DQ3 N | pa3

DQ3 DQ43 g D3

" TEE e-{>
DQY & Dgo -\ DQO DQ458——— ggo — DQo
DQi0e—— DO1 L DOt DQ46@<——— DA1 L DQ1
DQ11 gemmmmmi DO2 D2 L pge Di8 DO47e——] DQ2 D10 L pa2 D26
DQi2e— | DQ3 n || paa

DQ3 DQ48 ge] DQ3

pQ4ge———{ DA —
DO50e——o DO -
p051e——| Doz D11 | poz D27
DQ52g—] DQ3 | bQ3

RE2

W2

G2_

CEB

DQ54®~———] DGO —{ pao
DQ55@-———] DQ1 - DOt
POs6e—— D2 D12 Ldpoe D28
DQ57 gmmed] DQ3 ! DQ3

bQo DQsg&— DGO

DQ2ze——{ DQO — =)
DQ23@mrmmd DO 1 DQ1 DQ5Ye— DG 1 DAl
0DQ24e———o Doz D5 | oo D21 . DQB0e———j Do2 D13 4 Do2 D29
DQ25g—1| DQ3 | | o3

DG3 DO gomned DQ3

DQ27e— DQO — DQo pas3s—] pao — pao
DQ288———o~ DO — DO DQB4e— DO | Dot
DQ29g—ry Doz D6 ..{ po2 D22 DQ65e——— DOz D14 | Doz D30
DQ30g—-d DQ3 || pas DQEE gane] DQ3 | b3
DQ31 e | DQO -1 Do DQ67  — DQo - Dgo
DQ32e— | DQf L pat paes — DOt 1 DO
pQ33e—— | DO2 D7 | { poz D23 DQs9 - DQ2z D15 | pgz D31
DQ34 gue— | DQ3 .| DQ3 pQ70 ] bQ3 .| DQ3

Ai—An Al-+An: D16 10 D23 & D24—D31 A0 &>+ A0: DOt D7, D16t0D23 VDD e——— D0 to D31
A1—+An: DO to D7 & D8—D15 B0 e—{ >+ B0:DBtc D15, 02410031 VSS e—L-e DO to D31

Figure 4.5.1-Z
168 PIN, X64 DRAM DIMM, 2 BANK with X4 DRAMs
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REO o El RE4 e E3 @
CED e > CE4 &——{>
W D W >
GO o> >
AO-An
pQo &——— ggo - ggo Dgsso———— Dgo -1 DQO
DQi —ro] DQ1 L DOt DQ37 #— DQO1 L1 DOt
DQ2 e——I| D2 DO .4 poz D18 DQ3Be—] DOz D9 i b2 D27
DQ3 g DQ3 || pas DQ3%e— | DQ3 .| DQ3
— T T = Do BT T BT
pa4 e—— DAO — 0Qo DQ40e— DQO — DQO
DO5 #——y, DO | bat DQA { @ DO Lf DO
DQ6 e— d Da2 D1 | | b2 D19 DO42 @i DQ2 D10 1 pa2 D28
DQ7 @] DQ3 | DQ3 DO43g— | DQ3 | pas
" 9 0 - - T R I T e T
DQg e DQO -4 DQo DQdd48——— DQO — Dao
DQY @———t DG | DOt DQA5 8~ DQ1 L. DO
DQ10e——ro, DQz D2 L { poz D20 DQ46e———, DO2 D11 | pgz D29
DQ1 g} D3 .| ba3 DQ47e— | Da3 .| DO3
T e = B ) T, T T TT
DQi2e— DQO — DQo DQdee— DQO — DQO
DQ1 3@ DQ { DQ1 DQAG B DQ | pat
DQl4e——i DOz D3 | poe D21 DQ50e—— Da2 D12 | { pqz D30
DQ15 groeed DQ3 | pas DQ5 ged DO3 | 0o
S 5 MW S S g O . S 5 L I M Ot e — ;S A S I f—
DQ16#——1 BQO L DQo DQ52¢—— DQO — DGO
DQ178—i DQ1 = DO53e—— DOt L DO
DQ18e—i Daz D4 || DQ54e——] DOz D13 i paz D31
DQ19g— | DQ3 | DQS5 g DQ3 || pas
TE
W2
X ’
DQzoe—— DQO — DQo DQS6e—— DQO b-{ DQO
DO21 @] DQ L+ DO DOS57 #—, DQ1 - DO
DQ22¢—— DO2 D5 | b2 D23 DO58e——{ DOz D14 _pgz D32
DQ23e— | DQ3 H . _ DQ59 g—] DQ3 _{ DQ3
g i i W O 5 W T T T T BT
DQz4e——{ DQO 1 DQO DOso—1 DQO - bao
DQ25e——| DQf i DOt DQ51e——; DO ! DO
DG26e——o DQ2 D6 L { Doz D24 DOGR @] DOz D15 | o2 D33
D27 gessemmr| DQ3 ] pa3 . D63 g DQ3 | paa
. Do e e T T R, R T
DQ28®—— DQO — DQo DOB4+— Dgo — Dgo
DQ29e—— DO - DO DQB5e—— DO1 { DO
DQ30g—m{ DQ2 D7 L1 pa2 D26 DOGE @i DQ2 D16 L{ poz D34
DO31e— .| DQ3 | b3 DOB7 ¢ DO3 | DO3
A o e g e T T R
DQ3ze— DA — DQo pOsse———1 DQO — DQo
DQ33e———o| DQ1 L1 DQ1 DOBY @t DY —{ DO
DQ34 ey DQ2 DB | poz D26 DQ70 g DQ2 D17 | b2 D35
DQ35e— DQ3 . 1{ paa DQ71 g | DQ3 | | pa3

Al—An Al—An D9 to D17 & D27+D35 A0 e~{>—# A0:DOto D8, D1Bto D26 VDD &—1— DO to D35
A1—An: DOto DB & D18-D26 B0 e—{ > AD:DItoD17,D2710 D36 VSS e—I—s DOto D35

Figure 4.5.1-AA
168 PIN, X72 ECC DRAM DIMM, 2 BANK, X4 DRAMs

Release 6¢7

XILINX EXHIBIT 1013
Page 314



81D
TED e TE1 «
T ot
T >
AO-An
DGO &1 DQO L bao
DQ1 St DA L pa
baz e paz PO - pge D20
DQ3 e~ Q3 ! pA3
bQ4 e Da ] b2
DQs —— DA — pas
pas e— paz D1 | pae D21
DG7 e——— DA3 ! DQ3
i . A W U S et : S S S i N
bG8 e—— Qo ! pao
DQ9 #—— DQ1 - pdy
paioe—- paz D2 | pg2 D22
DAt e——— pQ3 L D3
Do1ze——— Q0 1 Dgo
DQ138——— DA | P&
patse— poz D3 - pg2 D23
BQ15e—— DA3 - Da3
DQ1ee— DQo ! pao
DQ178—— DA | DA
pQige~———y po2 D4 —{ 5o D24
DQ198—— DQ3 - pas

DQ3g 81 D12

Al—An %:

Helease 6¢7

DGO
DO
D2
DQ3
N - N I B S S—

D7

DQo
DQt
DQ2
DQ3
= S —

DQo
Do

D8

D9
ba3

RN RN

R

[

P11

bQo
BQ1
DGz
DG3

S - MR M S S

DQOo
DN
DQ2
Q3
M < W DU S I

DQo
DO
BQ2
DQ3
T 5 I S R DA S

DQo
Bt
bQz
BbQ3
TS ;- B ———

DQo
Dat
DGz
DQ3

D25

D26

D27

Das

P29
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RE3 @

DQ40e——] bag — bao
DG4 10— DQ1 L DG
paszeé——] pgz D10 1 pgz P30
DG43e— DQ3 — pQ3

A ;5 MR MR A | o . Y M 20 |
DQ44e——] DQo — pao
pQ4sse—— Dat ! DO
basee—— paz P11 | pgz D31
pQa7e—— 5Q3 | DQ3

e T
DQ48E———1 DQO ! pQo
DQ4ge— DQ1 — pa
pasoe—— paz D12 — paz D32
bOs1e— DO3 — D3

R - S A ] N B W T
DQ528—1 DQO - bao
DQ53E—— DG | DA
DQ5ae——i paz P13 ] pqe D33
DQs58——] DQ3 -

: :m 1 G | @ T T
DOs6e— Do - Qo
DQS78——r DG L DQ1
posge—— paz P14 | pgp D34
DQsse—— DQ3 L] D3

DQB0S—] DOO - bao
DQ61#—] DO L bQi
pasee— paz P15 ldpgy P35
pQs3e—| DQ3 | DG3

o e e o
pQe4e——yI DGO ! pao -
DQ658—] DA L DQi
pQese——] pgz D16 -4 pgz D36
DQ6E7¢——] DA3 | bQ3

;S M - JN N I
DOBES ] DQO — DQo
DQ6E e~ DA ! DQi
paroe—— paz P17 |4 pge D37
DQ718—— DA3 - pa3

B 5 A D D | 5 S
pQ72e——— DQO - pao
DQ73€&—— DQ1 L DQ1
parse—j pgz P18 | {pge D38
DQ756— DQ3 -] DO3

o gy
paz6e—— bQO L bao
pa776——| Dt 4 bat
pQ78e———o paz D19 L pge D39
ba79e—— DG3 1 pa3

Figure 4.5.1-AB
168 PIN, X80 ECC DRAM DIMM, 2 BANK, X4 DRAMs

Af—Ar: D10to D19 & D30—D3S A0 &> AG: DO to DY, D20 to D29
At—An: DO to D9 & D20-D29

VDD @— =+ D010 D39
BO G—-D—e— AQ0:D1010 D19, D3010 D39 VES e—lve DO {0 D39
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4.5.2 — 200 PIN DRAM DIMM FAMILY

CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:
—64 BIT without PARITY
—72 BIT for PARITY CODES
—72 BIT & 80 BIT for ECC CODES
CONFIGURATION—21 Different Configurations are defined using various combinationa of X1, X4, X8, X8,
X16 and X18 memory devices.

LOGIC FEATURES—The modules contain "PRESENCE DETECT” and MDENTITY” featurs that conist
of output pins in the POn and IDn fields which supply encoded values that define the storage capacity,
configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE—168 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS AND PD TABLES-—Figs. 4.50-A, 45.2-8, &452-C

MECHANICAL KEY DEFINITION—Fig. 4,5.2-D

PIN DEFINITIONS—Fig. 4.5.2-E

CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.2-F through 4.5.2-M
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| Figure 4.5.2-A |
200 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, TOP HALF
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Figure 4.5.2-B
200 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, BOTTOM HALF
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PD8 | PD5
PD BITS MODULE SDRAM RE | CE SPEED (ICYC}| 195 | 194
4 3 2 1 [CONFIGURATION | ORGANIZATION |ADDR.|ADDR Tone " p
1 1 1 1 [NOMODULE 12 ns 1 o
1 0 0 0 |1MX64/72/80 iMX 16 12 8 10ns 0 1
0 0 0 0 {2MX64/72/80 iMX 16 i2 8 8 ns 0 0
100 1 |2MX84/72/80 2MX8 12 9 PD SPEED TABLE
000 1 }4MX64/72/80 ZM X8 12 9 1 .
1 0 1 0 }4M X 64/72/80 4M X 416 12 10 PD7
0 0 f 0 }8MX864/72/80 4M X 4/16 12 10 INTERFACE 196
1 0 1 t |8BMX64/72/80 8MX8 TBD | T&D UNBUFFERED} ©
G 0 1 1 §16MXB4/72/80 amxs - 8D | TRD BUFFERED 1
i1 0 0 ]16MX64/72/80 16M X 4 18D | TBD IMODULE INTERFACE
0 1 0 O §32MX64/72/80 16M X 4 8D | TBD
110 1|RFU TBD T8D | TBD PD8
0101 }|RFU TBD TBQ T8D WRTEMODE | 197
111 0 |RFU 8D TBD 1 TBD BYTE 0
0110 |RFU TBD TBD{ TBD WORD p
0 1 1 1 |Expansion : WRITE MODE DETECT
Note 1 Presence Detect pins PD1—PD8 are buffered and enabled by
FOE. The "1” outputs are NC and the "0 outputs are driven low
by on—-module drivers when PDE is asseried active low.
Note 2 Buffered DIMMs (PD7=1) with PD8=0 {Byte—Write} shall be capa-
© 7 ble of both Word-Wiite and Byte-Write operations
1023 . D2 HIB)
POWER 107 RAS TIMING 7 ' INTERVAL 6
NORMAL 0 NO EARLY RAS 0 2 CLOCKS 0
LOW-POWER 1 EARLY BAS i . 1 CLOCK 1
[POWER LEVEL DETECT| READ PRECHARGE TIMING [COMMAND INTERVAL

Figure 4.5.2-C
200 PIN, 64, 72, or 80 BIT SIMM PRESENCE DETECT & CONFIGURATION TABLES
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interface
Voltagd RFU LVTTL RFU
RFU
M N
33V
M M M
RFU
A [;\ N

200 PIN, 8 BYTE SDRAM DIMM MECHANICAL KEY DEFINITION

Figure 4.5.2-D

Figure 4.5.2-E

8 BYTE SDRAM DIMM PIN DEFINITIONS

Pin Name Number Function

AQ....A15 16 Address Input (multiplexed)
DQO...DQ79 80 Data Input/Qutput (common)
CKO....CK3 4 Ciock Input
CKEQ....CKE1 2 Clock Enable Input
80...53 4 Chip Select Input

ARE X Bow Enable (RAS) Input
CE 1 Column Enable {(CAS) input
W 1 Write Enable Input ]
DOM 1 Data Mask
DQMBO....DOMB7? 8 Byte Data Mask
REGE 1 Buffer/Register Enable
FDE 1 Presence Detect Enable
PD1..PD8 8 Buffered Logic Presence Detect Output
ID1....1D3 3 Identification Qutput
IN, QUT 2 Unbuffered Physical Detect Input/Qutput
VDD 9 Primary Positive Power Supply
vDDQ 20 Posivite Power for Input/Quiput
VREF 2 Reterence Power Supply
Vss 33 Ground
VTT 11 Termination Power Supply
BEY 2 Beserved for Euture Use

Notes: .

I, Pin Aldis shared with 82, and pin A15 is shared with pin 53.

2 Pins DQMBO...DOMBT are shared with pins defined as NC for X64 and X72 configurations.

3 REGE (Register Enable) operates similarly to the SAB pin on the 74AC11652 "Octal Bus Fransceiver and Register with 3-State Outputs™.
When it is asserted, active high, the buffer-register operates in Register mode, as opposed to when it is de—asserted, inactive low, the buffer
-register operates in “real-time™ buffer mode.

4. The unbuffered physical detect pins IN and QUT are shorted together on the BEMM.

Release 5-7
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NOTE: This Configuration incoprporates WORD and BYTE Write

" DQE0

DQOo
DO1
DG2
DQa

DQ47

pQ4ss-AN

DQ49

pas1e-Afd

pos2e-AA-
pas3e-AR-
DQ54
DQS55

DQs7
bQss
DQ59

pasoe-AN—

DA
DQe2
DQ63

Dasee-AA-

DQo

1]

[E1

DQ3

Dat
DQz2
DQ3

pQo

P14

o

S |

DQo
DQ1
DQ2
DG3

D15

Page 4.5.2-7

1, A 10O - 20% resistor shall be wired in series with all DG nes near

CKEO o ¢
pOM e+ L
pamo—7 & 5
REe [
CE o W
Wei T
50 o e
ro-aie B
pao &AW pao
DQ1 @ DOt
paz oA Do2 !
pas AWMy pas
O N I N T |
YT
D4 oYYy DQO
pas oAV pot D1 )
pos A DQ2
pa7 AW pas
pas MM bao
DQS DAYy, )
patoe-A- Da2
pati AWM D03
— N o TE LY
paize-MAH pao
paize-AA- Do D3 )
paiae-A\\— DQ2
TTTTET]
D4. {
T I T ET1T7F
pazoe-AA- bao
pa21e-A\- D01 D5 - )
DQ22 DQ2
DG23 DQ3
[TIET]
paz4es-ANN- DO
pazse-A- DOt D6
pozee-AVAH bz {
pa27e-A\WH DO3
U - (T - I -
pazse-AW- Dao
DQ29 Q1 3, s
DQ30 pQ2
DQ31 DQ3
. PLL
CKO &—— cLOCK ;
l__ BUFFER MNofes:
FEEDBACK

Helease 5-7

the card edge conector.

2. All cloek lines from the PLE Clock Buffer shall ba of equal length.

Figure 4.5.2-F
200 PIN, X64 BUFFERED SDRAM DIMM, 1 bank with X4 SDRAMs
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Page 4.5.2-8
CKEQ o
50 o q K
CKE1 o (v
57 o E:u ®
DQMBO-7 & |7
DOM & 5.
We (1
CE e—: (L
FE o 9 . 9
AO-An
pao AN Dao 1 DQO pa3z A bao mie
pal AN DO — DQi 1 posseAMA pat — pQt 1
paz +MA a2 1 DQ2 DO34 MM D02 — DQ2
paz +-AAN Das — DQ3 DQ3s MW DQ3 — DQ3
Q4 AW b4 Do ] D04 g DQ3s -MA— Das D4 —{ D04 s
pas +AMW- pas - DQs5 DQa7 AN~ DOS5 — DQs
pas *AW~ bQs — DQ6 DQ3s +-MA- Das — DQs
pa7 «AM— ooz -1 DQ7 pQas A Da7 -~ DQ7
L am [ =
pas oA 0G40 AV =
DQ oA DQ4T —
DQ10 -AAN- DQ42 e
a1 -AM DQ43 —
pQ12 AN pQ44 AN DQ4 — DQ4
DQ13 o-AAA pQss o AMAH pas DS - pas D13
DG4 AN DQ4s o-AN- DOs -1 BQ6
DQH5 DQ47 «-AM— DO7 — pQ7
L e
0016 &AW .
P17 —
DQ18 —
DQ19e —
Da2o *-MA- D4 — DQ4 DQs2 AW D04 DQ4
po21 eAM pas D2 — pos D10 pasa e-AM Dos DO — pgs D14
DG22 e-AM- DCs — 54 e-ANA-| DQB — DQ6
D023 oA DQ7 — DQ7 — DQ7
-~ L =
D24 -MAH DQo DQO — DQO
pQzs M DOt oA\ Dt — DOf
paze «-AAN— D2 oA Da2 — DQ2 4
paz7 A pDas DQ3 — DQ3
pQzs AW DQ4 — DQ4 paso MW D4 - DQ4
DQ2o «-AMA pas B3 | pos D11 past AW bas D7 - pas D15
paso «-AMN- Das — DQs pae2 oA Das —1 DQ6
DQ31 AN DQ7 — Da7 pae3 s-AW- par - DQ7
| am —
PLL NOTE: This Configuration incoprporates WORD and BYTE Write
CKO &1 CLOCK
BUFFER Notes:
I"" 1, A 10 & 4 20% resistor shali be wired in series with all DQn lines near
the card edge conactor,
FEEDBACK 2. All clock lines from the PLL Clock Butfer shall be of equat length.

Figure 4.5.2-G
200 PIN, X64 BUFFERED SDRAM DIMM, 2 BANKS with X8 SDRAMs

Release 57
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(ple]]
DQ2 AR DQ2 DQ2 ¢
Da3 o-AfA- DG3 [2ex]
T - S D S T . |
pas =AMH Do DQO
pas oAV DOt D1 DAl .4 s
pas eAMy- DG2 DQ2
pa7 e-AAN- DQ3 DQ3
EETT N A N DO TS T -
bas AWMy DQo DQo
DQo AN DO D2 DQ1 14y )
paioe-AAA- D2 DQ2
DQ11 oA DQ3 pQ3
M S o - A T ;|
paize-AM DQO DQoO
DQ13¢-AAN DO D3 DQ1 1o
pQide-AMY— DQ2 DG2
DQISe-ARN~ DQ3 DQs
M ST N S T O N N -0 i |
paise-AAN- DQO DQo
pQ17e-AMA~ DQ1 D4 DAl yyg
DQ18e-AAN- DQ2 DQ2 !
DO1ge-AAN-{ DO2 Da3
B = O T m T T T T BTy
pazoe-MA- pQo lel]
DQ21e-AfN-1 DQ1 DS (#lo} D14
Do22e-AAN- DQ2 pQ2 s
pQz3e-AMy— DQ3 DQ3
M 75 P Y, -5 TURE M N PO O < M |
poz4e-AAMA— DQO DQo
pQ2ese-AN- DOt D6 DQl g
DQzse-AN— DQ2 pQ2 §
DQ27e-AA— DQ3 pQ3
s - o 1, S o A < I
barae-t [aleld DQo
DQ2ge: Dot jale} 4
pGaoe-AM— Doz P7 poz D16
DQ31e-AAN-| DQ3 DQ3
e T s I N N N I W
pasze-AA- DQO DQo )
pa3ze-AA- DQ1 D8 DA1 5,
pase-AM- DO2 DQ2
DC35e-AN— DQ3
PLL NOTE: This Configuration incoprporates WORD Write only,
CKO @t crLock
BUFFER NOTES: 1, A 10 £ - 20% resistor shall be wired in seres with all DQin lines near
(— ; the card edge coneclor.
. X 2. All clock lines from the PLL Clock Buffer shall be of equal length.
FEEDBAGK .

| Figure 4.5.2—!-!‘

200 PIN, X72 BUFFERED SDRAM DIMM, 1 bank with X4 SDRAMs

Release 5-7
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Page 4.5.2-10
CKEQ o
50 @~
CKE1 o ?
Sied W *
DQMBO-7 @ 7
DQM o~ (5
W e~ i) .-
CTE o
AE o~ » 9 9
AO-An .
pao MW bao — DQo pa32 +-AMA- Doo " P pao
pai +AW- DGt L pat T1 Dass«AW Dot — DOt !
DQz MAH DQ2 4 DQ2 DQ34 o-AA D2 — DQ2
DQ3 o-AAA- gga — ggs DQ35 e-AA ggs — DQ3
Dod O-M— 4 f—d 4 nas .—“ 4 —— DQ4
pas oMW~ pas DO —{ pas D9 0339‘,9,:“'" pas D4 — pos D13
pQs o-AAA-{ DQ6 — DQB DQ38 e-AA- DQS | DQB
DQ7 AN DQ7 | DQ7 DGae e-AA-{ DQ7 | pQ7
[ s L
oas AV poo 4 DQO D40 AV Do — DQO
DQ9 &AM DOl — pQ1 171 paat oMAH DQ1 — DQ1 1
DQ10 »-MAH DQ2 - D02 D42 AN DQ2 — DQ2
DQ11 o-AAAH gga — DQ3 0043 o-AAA- D3 — DQ3
DQ12 A\ DQ4 — DQ4 DQ44 AN DQ4 L DO4
DQ13 oA\ Das D1 | pos D10 DQ4s e M\~ Das DS — pos D14
DQ14 oA DQE | DOs AN | DQ6
DQ15 AN DQ7 .| DQ7 | DQ7
o -~
pQie «-AMN- Dao — DQO DQ4s +-AAN~] DQO — DQO
DQ17 A DOt — DQ1 1 DO49 AN DO — DQ1 )
DQ18 -AAN-| DQ2 —1 DQ2 DOS0 +-AMA- DQ2 —| DG2
o B e eWsE L, Hes
DQ20 F— D L Do
DGz21 oA Das D2 — pas D11 0823% pos D6 —{ pas D15
DQ22 e-AMAH Dos ! BQs6 D54 s-AMAH DO8 1 DQ6
DQ23 e-ApN— DQ7 — DQ7 DQ55 e- AN paz — DQ7
| - -
poz4 -MN- DQo — oao pass A Do —~ DQO
D25 »-AAAH Dat - DQ1 Q57 o-AMA— DO — Do
DQ2e AN DO2 - DQ2 1 DO58 o-MA- bQ2 — DQ2 .
D27 AN DQ3 — DQ3 & DA5Y A DQ3 4 DQ3
DGzs AN DQ4 D3 — DQ4 D12 E oase «-AMA~ DO4 D7 i DQ4
pQ2o e-AM- DQS | bas DQ61 oM\ DOS — pgs D16
DGQ30 e-ANN- DQE | DQB DO62 o-AW- Q6 i DOB
DQ31 e-AAA— DQ7 - DQ7 DOB3 AN DQ7 - DQ7
L a0 L o
NULE. B pass +-AVW Do ~— DQO
oo o—— o5k . pass +-AMWW- Do — ba1
BUFFER DO6s »-AMAH D2 4 DG2 !
|-— DQB7 «-AAA- gga — DQ3
pacs +-AW- D4 1 DQ4
Notes: FEEDBACK , ... paso +-AMH Das D8 1 pas--D17
otes: . o DQ70 o-AN\- DQS — DQ6
1, A 10 Q - 20% resistor shall be wired in series with all DQ71 ._m_ DO7 .1 DO
—

DQn lines near the card edge conector.
2. All clock ines from the PLL Clock Buffer shall be of
equal length.

Figure 4.5.2-

200 PiN, X72 BUFFERED SDRAM DIMM, 2 BANKS with X8 SDRAMSs
Release 5-7
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REGISTER

pQo +AMy DQo paaoe-AMAH Do
pQ1 =MW DQ1 g ' po41®-MA- DQ1 g
pQ2 &AWy DQ2 pa42e-MA- a2 ¢
pQ3 =AWV Da3 - pQ43¢-ANA- DQ3
e oL L eI S S S N T |
pas =AM pao pG44e-MA- DO
D5 ﬂ D! 4 DQ45-AW- DQ1 144 ;
pQs *-AMV- Da2 DQ46*-AVNV- DQ2
pa7 & D03 pQd7e DQ3
A - A U N O - R N . S .
[plet:] ;_“.‘. DQo DQ4Be "‘H DQo
DQ9 *-MW— D1 [y ) DQ49*MW DQ1 1o )
pa10e-MW\- D2 pasoe-AW- DQ2
pa11 AW DO3 pas1e-AH DQ3
- I " D I 3 p— . i N A D T = 2 B
pa1ze-AAMH DQo pas2e-AAH Do
DQi13e-AWV-| DQ1 g ! DQ53¢- VW DQ1 14 4
pa14e-AMW- DOz DQ548-MWA DQ2
pa1s5+-AAN- DQ3 pass*+AM- pas
— - S - R TTeTeTT T T
paise-AM- Doo pasee-AMy-1 DQo
DQ178-AWH DQ1 [y DQ57¢MW DQ1 44
pQise-M\ DQz2 § Dasse-MWV- pDaz ?
pai1se-AMWW-| DO3 Das9*-MWH DQ3
B S N S I - | i S W N T W i |
pazoe-AM- DOO pasoe-AN- DO
pa21e-MW- a1 e i DQ6I AV D01 45 ‘
pQ229-AMW- DQ2 pas2*M Doz
paz3-MW— Das o pas3*AW- bas
M DR O T N O - T 3 B 5 S S A R -
pasie-AMWH
paz4e-MW-1 DQo pQo
DG65%-MV-
bazee M| bgz D6 ' bacse MA] oGy D16 *
DQ27e-MWW o3 bas7 0Q3
. v S I D T T 500 B | RS <= M (N AR T Y )
pazse-AAN- DOO passe-MA- Dao
A
pQ29e-MWV DQ1 7 ! 0QE9* MW Dat by §
pa3os-WN- Doz DQ70-MVy DQ2
paat1e-AWH Da3 parte-MN- bas

et - WA WO TR SO O B B 3
Dz Dao

pa7ze-AA- Doo

DQa3e-AMy- DO pQ7ae-A\- DQ1
DQ34 pQz D8 ‘ pQ74sAMW pa2 D18 ‘
passe-AWW-| DQ3 DQ75e-Af DQ3

N, = 5. S TR W SN I = T I I - N W T S S i
noase-A- DQO pa7ee-AMA- DGO
DQ37*-MW DQ1 g 4 DQ77¢MA1 DA1 g ¢
DQase-AMAy-1 DQ2 parge DG2
pa3ge-M\- a3 na7ae-MWy- DQ3

PL Notes:
CKO &——— iock
r BUFFER e o A 10 Q - 20% resistor shall be wired in series with all DQn lines neay the card edge
] conector.
FEEDBACK 2. All clock lings from the PLL Clock Buffer shall be of equal length.
Figure 4.5.2—J

200 PIN, X80 BUFFERED SDRAM DIMM, 1 bank with X4 SDRAMs

Release 5-7
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Page 4.5.2-12
CKEO o] |-
B0 o
CKE1 oo (T *
51 o 1 o
DOMBO-7 @ £5
DQOM o=
RE e ™" > » °
AO~AR
pao *-AMA-1 DQo 1 DO DO40 @ QO ~{ bao
par MW DA — DQt T 0qQsai e DQ1 sl
pQz *AWWV Da2 — DQ2 Q42 %MW DQ2 — DG2
3% S8 oy B Baita A B3 ps B
YV D4 T 4 o
pas *MW- oas PO — oas D10 A~ ]
pas *MW- pas — DQ6 ]
paz =MW pa7 — Da7 ]
[ S -
pas MM Dao ! pao DQ4s *MA- Do =
Das AV DQf —1 DQ1 TE 0Qss MW DO -
pQto ~MA~ paz -1 DQ2 paso *+M-| Doz -
Dot MWW pas — bQ3 pas1 MW Das —
Q12 «NWH D04 4 — DQ4 D14 DQ52 MV Da4 g 1 DG4 pig
pai3 MW pas — DQS pa53 MM pas — DQs
pai4 MW pas 1 DOs pas4 *MN Das -
pa15 =MW pa7 & oar poss -MWH paz b
pais «-AMA bao — pao poses -AMA— DGO —
DQ17 *-AMN DOt -1 DQ 1 DG57 +AWNH DO —
pais MW ba2 — pQ2 pass +-AMN- DO2 -
po19 MW po3 — DQ3 pass =AM pa3 u
0Q20 &M ba4 o —1DQ4 Do 0060 =AW DQ4 7 — ;
DQ21 MW pas i DGs Da6s1 AWMV Das o
paz2 +AWH Das 1 DQ6 pas2 MWW pas -
pQ23 =MW par ] pa7 pae3 MW ba7 O
DQ24 =MW Do -4 DQO pasd +-AMN- DOo —
pQ25 «-AMN— DO i DQY DQ65 MW\ DOt —
DQ2s MW Doz — DQ2 1 Dass *MW DGz - !
D27 *MN Da3 - DA3 pos7 *NMW+ pas - —
DG28 ANV DQ4 3 — DQ4 i3 D68 =MW pas g =1 DQ4 pqg
gggg% DQ5 —| 005 DQes S N¥V| DOs —1 Das
*~MN Das — o/ D6 —
past MWV pQ7 - pa7t =MANH po7 -
. L o : [ o
Da32 +-AMAH Dao = pa72 -AMVH Doo —
nQ33 AN DQY — D073 M\ Dt —
DQ34 =M\ Da2 - DQ74 *MN- DG2 -
gggg*‘W\r—- DQ3 — gg;g% DQ3 —
*MAH pas = M- pas - DQ4
0037 *MAH pas P4 [ | pog D14 D077 +MWH pas D° — pgs P19
DG3s MW pas — DQ5 pa7s =MW pDas —{ Das
pG39 =MW pa7 — DQB pa7e =MW po7 1 DQ7
L DQ7 L
PLL
CKo o CLOCK
BUFFER Notes:
1, A 10 Q & 20% resistor shall be wired in series with all DQn fines near the card
FEEDBACK edge conector.
2. All clock lines from the PLL Clock Buffer shall be of equal langth.
Figure 4.5.2-K
200 PIN, X80 BUFFERED SDRAM DIMM, 2 BANKS with X8 SDRAMs
Release 5-7
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88
=8

EE

(v
m
o

e 0 @ O0eq

I
(=]
! 3
= (=]

DQ7 &=

DQg &
DQg é——
DQ108—wmmmmnmmm
DQT Bt
DQ12 @i
DQ 13 @mamsicmen
DG 14—
DQ15 @

DQige—
DQ17 &
DQ 188y
DQ 19 e
Do
DQ2{ oo
pQzz2e——
DQ23 8=

DQ24 %]
DQR5 &=
DQ26e—
DQ27 @t
bQ2Be———
D025 @
DQA0 &=
DO3te——

DQo
DQt
DQz2
DQ3
DQ4
0Qs5
DQs
pQ7

BQo
B
DQ2
DQ3
bQ4
baQs
bas

pQ7

DGO
DG
DQ2

BQo

DQ40&——"
DQ41e—
DQ428—
DQ43 8
DQ44 &=
DQ45 &
DQ4ge———
DO47o—

DQdge
DQ4g et

DQ50e———
DO e———
DQ52®=—-—
DQE3IE———
DQ54 &
D55

DQ56e—

DQ57 ¢——
DQ58e~—
DQB5Y e
DQB0 &
DQ61 @
DQ628———
DOE3 @emmend

DQ64 8
DOBs8—
- DQEB &
DQs7 e——
bQeg &~
DQso#——i
DQ70e—
DQ71e—

pas D6

DQ32 &1 DQO

DQ336— DQ1

PQ34e——i DQ2 e

pQ3se— DQ3

DQ3Ge———1 DQ4 - , CONNECTOR

DG37e—— DQS ] ' '

DQ3g @t QS NOTE: This Cowngg#éatlon
[PV incoprporates

baas a7 Write only.

CK1 #

CKz @

CK3 e

Note: Al clock trees shall be routed as equal-tength "stars” from CK1, CK2, & CK3 inputs as shown in the diagram above.

' Figure 4.5.2-L
200 PIN, X72 UNBUFFERED SDRAM DIMM, 1 bank with X8 DRAMs
Release 5-7
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CKEG »
S0

CRET

51

DaM

PSP PP OS PO

pao *——— pQo — DQO DQ40®—— DQO — Do
D1 ——{ DQI — a1 DQ419——] DG L DG
naz e—— DQ2 4 pQ2 DQé28—— DQ2 — DGz
DQ3 *——— DQ3 4 DQ3 DQ43e———] DO3 — DQ3
pas +— pa4 — DQ4 DQ44e—] DQ4 -~ DQ4
pas e— pos PO L1 pas D9 pQ4se—— pas D5 | pas D14
DQ6 *-——y DQE - DOB DQ46e— DQ6 — DOS
DQ7 #——1 DQ7 4 DQ7 DQ4T @m—eed DQ7 - Q7
pag e—1 Do H pao posae— DQO — Qo
pQg e——i DOt - oo bQ4ge— DQt -1 DQ1
pDQioe———-, 0a2 -H pa2 DOSOe———T] DQ2 — DQ2
DQ11 #——{ DQ3 HH bas pQ51e———o1 DQ3 — D03
DQ12e——— DQ4 L1 Das pas2e— DQ4 b4 D4
DQ13e——oy DO5 D1 ! pos D10 pQs3e——i D5 DO i pos D15
DQ149——— DQB6 4 pos DO5Ie——d DQB — DO6
DO158——— DQ7 HH par pOs5e——1 DQ7 — pa7
T T BT
DQ16#—— DQO H pao nOsse— DQO HH bao
DQ 7 #=— DQ1 3 pQ1 DQ57 W H pat
DQ18¢——— DQ2 4 pQ2 DO58——— H paz
DQige—— DQ3 - DO3 DO5I#——— H oas
DQ2oe—— DO4 HH DQa DQB0 #=——— H4 o4
pazie—i pas P2 HH pas P DQE1 ¢ b7 L pos D16
DQ22e—{ DQ6 HH pas DOG2e— H pas
DQ23 8= D7 4 pa7 DOGIe— H par
BT = T 11 HIL I T
— Qo DQs4s—— DQO H pao
— oot DQes®—— DO H1 par
— D02 DQ66 e DQZ 4 a2
— DQ3 DOs7e——| DQ3 H pas
i DO4 DQsse——1 DQ4 H bas
b3 - Dgs D12 Dgaew-—'-— pas D8 H ogs D17
-l DQE DQ70e—{ DOB H Das
! DQ7 DQ71e——1 DQ7 H po7
i1l 11s 11
H pao
1 DO
- oa2
-4 DO 5043 20am
1 pos
D4 1] pos D13 DIMM |50, 075 om 506, 20¢m (?
HH DQs CONNECT é
- pa7
NOTE: This Configuration 503 20cm
CKi ® incoprporates WORD
CK2 e Write only.
CK3 ®

Figure 4.5.2-M
200 PIN, X72 UNBUFFERED SDRAM DIMM, 2 banks with X8 DRAMs
Release 5-7
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4.5.3 - 168 PIN UNBUFFERED DRAM DIMM FAMILY

CAPACITY--256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 84, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:

—&4 BIT without PARITY

—72 BIT for PARITY CODES

—72 BIT & 80 BIT for ECC CODES

CONFIGURATION—13 Different Configurations are defined using various combinationa of X1, X4, X8, X16

and X18 memories.

LOGIC FEATURES-—-The modules contain “SERIAL PRESENCE DETECT" features using EEPROM
stored information that profided a variety of encoded information regarding the mod-
ule such as storage capacity, configuration, data word configuration, refresh mode,
and speed of the module.

—{Check Bit locations are pre—assigned

PACKAGE—168 PIN JEDEC DIMM MEMORY MODULE

PN ASSIGNMENTS—Figs. 4.5.3-A, & 4.5.3-B

SPD TABLES—Figs. 4.5.3-C

KEYING METHODCOLOGY—Fig. 4.5.3-D

CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.3-E through 4.5.3-8

Release 7
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X80 ECC MODE DIMM
X72 ECC MODE DiMM
X72 PARITY MODE DIMM
X64 DIMM
at V58S 1 [ \V 85 VEE] -
- DO 2 o 85 D32 i»-
- DAt 3 1 "’é‘%'é”r %%g 87 aje kK]
- DQ2 4 | 28 DQ34 -
i DQ3 5 - 89 B35
<t [ [ 1 20 VDD >
pQ4 7 [ &1 D036 e
= DQs 8 [ &2 0Qa7 o
- DQS g ] 93 0038 -
5 DO 10 - 94 DQ29 s
[s]e}:] 1t - =] 95 DQ40 >
-t VS8 12 | ] 96 V55 il
DQ9 13 3 7 97 DQ41 >
- D10 14 ] - a8 DQ42
- Do 15 - - 95 DQ43 -
- BQ12 16 1 - 100 DQ44 >
I BO13 17 | — 101 D45 .t
- VDD 18 (=] = 102 VDD -
-t DQl4 19 | | - 102 DC46 st
DQ1I5 20 - | - 104 DQAT o
Cio NG 2t 1 - 108 NC CB4
ol CBi NC 22 3 ] 106 NG CBS i
- VES 23 3 — 107 V5§ P -
CB8 - NC 24 (] £ 108 NG ™ CBi2
CBg NC 25 — £ 109 NG *  CBia
VoD 26 3 - 110 vyDD i
-t WED 27 - ] 113 NU >
(e 28 1 - 12 [ot.:11
- CAST 29 [ R 113 for3:5 -
- RATO a0 1 — 114 AAST et
s [o) 1] 31 el o 115 NU it
- VS5 32 1 [w— 116 VSS =
- AQ 33 - g 117 Al A
A2 34 i 3 18 A3
- : Ad as 3 o B ) AS
-t AG 36 1 = 120 A7 -
i AB az [ =3 121 A ot
o~ AlQ an 7 - 122 Al
-t A2 39 e 3 123 A13
-+ ) 40 3 - 124 vED et
-l/\ d
Top Half
Top View
FIGURE 4.5.3-A
64, 72, or 80 BIT DIMM PINOUT, TOP HALF
Release 7
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X80 ECC MODE DiMM
X72 £CC MODE DIMM
X72 PARITY MODE DiMM
X864 DIMM
{’\ "

< vDD 41 - e 125 NU r
i NU 42 ot} e 126 NU &
- V58 43 = (- 127 VS5 -
- OE2 44 1 FRONT REAR [ 128 NU -
= HARS | 45 - SIDE SIDE 128 RASS

CASZ 46 "} [ 130 TASE i
- CAES | 47 — . 131 CASY =

WER 48 = - 132 NU re
= VDD 45 —1 o 133 VDD r
CBi NG 50 = t— 134 ASVD CB14
CB1Y NC 51 ] - 135 ASVD cB1s
i} [&:E] NC 52 [} - 136 NG [o:]] i
_ CcB3 NG 53 1 (- 137 NG [} &>
- VS5 54 | [ 138 V5SS £
aty [slelTd 55 [ j - 139 D48 §. :
att Dat7 56 /M - 140 DQag -
- DQ18 57 ™ - 141 DQs0
t DQ19 58 | - 142 DO51
- VDD 59 - — 143 VoD =
it DQ20 60 [ ™ 144 DQ52 o
= NC &1 i | ] 345 NC &
<t NU 62 o ] 146 NU g
o NC 63 | ] 147 NG >
< VS5 64 — — 148 VS5 -
- DO21 65 | o~ 149 D053 b
<< D22 86 - ] 150 D54
<% DO23 67 [ - 151 DQE5 e
- VS5 [ 1 - — 152 V85
o [aler] £9 ] [ — 153 DOSE

DQes5 70 [ ] 154 DQ57 i
- DQzZ6 71 [~ R 155 DO58 =
o DQ27 72 [ ] 156 DQsY
et VDD 73 [ ] 157 voD -
< DGR 74 il [] 158 DQEO t
- DQ2g 75 [ - 159 £Q61
<% DQ30 78 1 [ 160 0062
5 DQ3t 77 = — 161 Q63

V5§ 78 1 - 162 V58 &
- NG 78 | - 163 NC
= NC 80 - {— 164 NC B
< NC 81 - £ 185 SAD

SDA 8z | ] 166 SAt -t
e SCL 83 1 ] 167 SAZ -t

VoD a4 [ - 168 VoD sl

LN
Bottom Half
Top View
, FIGURE 4.5.3-B _
64, 72, or 80 BIT DIMM PINOUT, BOTTOM HALF
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Page 4.5.3—4

Buffered

Unbuffered

All signals except RAS and Data are buffered

No buffers, all DRAM signals are connected directly to DIMM tab
pins

11 Pins are used for DIMM altributes (PDE, PD1-8, 1DO-1}

5 pins are used for DIMM attributes (SDA, SCL, SA0-2}

CAS Pin assignment sequence optimized for buffer placement
o1
2,3
4,5
6,7

CAS Pin signals are re-assigned for optimal BRAM placement
0,4
1,5
2,6
3,7

3

ECC DIMMs use subset of CAS signals for word selection
{CAS0/1 and CAS4/5)

All DIMM types use byte selection (CASO-T)

Address 0 to the DRAMs is sourced from separate pins (Ad, B0)
for 4 byte interleave

Single address pin (AQ)

Data pin assignment uses both XB4/X72 and X80
numbering schemes

Data pin assignment is changed to single x80 numbering scheme
with x84 and x72 as subsets

Nan-Parity is subset of Parity with inter-mixed Parity bits uncon-
nected (PQ8, 17, 26, 35, 44, 53, 62, 71}

Ali DIMM types use the same sequential 64 data pins (DQ0-63).

Eight center pins {CB0-7) are used as Parity/Check Bits for x72
ParityECC DIMMs,

An additional 8 center pins (CB8-15) are used for the xB0 ECC
DiMMs.

32 Power/Gnd Pins

35 Power/Gnd Pins
Vee - 17 (1 additional pin)
Vs - 18 (2 additional pins)

Unused Ping - 14

Vee - 16
Vgs - 16
Unused Pins - 18
Left Key Definition
SDRAM --
STD DRAM
RFU

Left Key Definition modified

RFU o

Bufferad Assembly {DRAM/SDRAM)
Upbuffered Assembly (DRAM/SDRAM)

FIGURE 4.5.3-C
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM
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Page 4.5.3-5
8 Byte DIMM
> C
Left Key Position Certer Key Posilion *Right Key Posilion
{DRAM) {Vollage} (Nen-DRAM}
L] [ \orproerpreeeeen] oo O
L. F 1 f L.l
10 30 20 20
Centeriine Left Center “Right
Key Key Key
/ fl e A3 12T Y No Key
Key Positions E—— sl | BUFFERED 3.3V
— | ASSEMBLY NoKey
————— | UNBUFFERED
ASSEMBLY XXV No Key
* For DRAM/SDRAM assemblies, this area is poplulated with pads.
> 8 Byte Unbuffered DIMM: 3.3 Volt C
(oo NeereepornoremorroeTe Aot
> 8 Byte Unbuffered DIMM: X.X Voit C

FIGURE 4.5.3-D
168 Pin DRAM DIMM Keying Methodology
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Page 4.5.3-6
31 OE0 pu
42 DU CKO
44 OE2 oy
45 HAS2 52
46 CAS2 DOMB2
47 CAS3 DOMB3
48 WE2 DU
62 DU Vrer (IF APPLICABLE)
111 BU CAS
112 TAG4 DQMB4
113 CAS5 DQMBS
114 RASH - Bt
115 BuU RAS
125 buU CK1
126 DU Al4
128 DU CKE
129 HAS3 - 53
130 TASs baMB6
13 CAS7? DOMB7
132 DU A15
146 DU Viee {IF APPLICABLE)
Notes:

1. A10 on DRAM DIMM is alse AP on SDRAM DiMM

2. Afi on DRAM DIMM is also BSO on SDRAM DIMM o

3. A12 on DRAM DIMM is also BS1 on SDRAM DIMM {for 4 Bank SDRAMSs)

FIGURE 4.5.3-E
Pinout Comparison, 168 Pin DRAM & SDRAM DIMM
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8 Byte Presence Detect Information

@ Serial PD Interface Protocol; HC (Synchronous 2-Wire Bus)

@ The foliowing information is to be written into EEPROM device during module production:

a. Module Configurations, Addressing: {Bytes 3-7)

JEDEC Standard No. 21-C

Module ’ BRAM Option 1 Option 2 Option 3
Configuration Organization RAS | CAS | RAS | CTAS | RAS | CAS
Addr. | Addr. | Addr. | Addr. | Addr. [ Addr.
266K x 64/72/80 | 256K x 16 5 | o =]
512K x 64/72/80 256K x 16 9 9
512K x 84/72/80 512K x8 10 9
1M x 64/72/80 512K x 8 10 g
1M x 64/72/80 iMx4/16 10 10 12 8
2M x 64/72/80 iM x 4/16 10 10 12 8
2M X 64/72/80 2Mx 8 11|10 |12 @
4M x 64/72/80 2Mx8 11 10 12 g
4M x 64/72/80 AM x 4/16 11 11 12 10 "3 ]
8M x 64/72/80 4M x 4/16 11 11 12 10 *13
8M x 64/72/80 BMx 8 12 11 |-13 10
16M x 64/72/80 8Mx8 12 11 13 10
160 x 64/72/80 160 x 4/16 12 12 13 11 *14 10
32M x 64/72/80 16M x 4/16 12 12 13 11 *14 10
32M x 64/72/80 32Mx 8 TBD | TBD
64M x 64/72/80 32Mx 8 TBD | TBD
64M x 84/72/80 G4M x 4 TBD | TBD
{Note: All options possible with DRAM standards are shown)
* This addressing option applies to x16 DRAM configuration

b. Allowable configurations: (Byte 11)
— x64 (Non-parity, Byte controls)
— x72 (Parity, Byte controls) .
— X72 {ECC-optimized, Byte controls)
— %8B0 (ECC-optimized, Byte controls)

¢. Functional Attributes:

~ Power Supply Voltage/interface levels (Byte 8)

— RAE access (Byte 9)
— TAYS access (Byte 10)
— Refresh rateftype (Byte 12}

Figure 4.5.3-F
168 Pin UNBUFFERED DRAM DIMM SPD ASSIGNMENTS
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Page 4.5.3-8
OED RAS1— oo RASS
WEO —= WED =
e HAS0 e RAS?——!
CAS BRAS WE OH CAS RAS WE OH CAS RAS WE OH CAS RAS WE OF
Deo =100 ——d1/0 0 D3z~ 10 0 e HO O
Day =0 3§ Do [ /0 1 Dig DQ33—4 /0 1 D {0 1 D24
D2 —qli02 st 11O 2 DO3A—1/0 2 —-{o2
pos —uoa o3 DQAs= 1[0 —L0a
i i £ i L | i i i 1 I 1 . 1 i 1 i
CAS RAS WE OH CAS RAS WE O CAS RAS WE OH CAS HAS WE OB
BQ4 —I0 0 o c DQIE—C O 00
0Q5 V01 D1 401 D17 DQIT—HC 1 N9 e 113 4 D2s
0BG =170 2 =0 2 D38~ [C 2 —0 2
pa? == 3 —¥03 DOIT— O 3 {40 3
CAS1 | CASS
CAS RAS WE OE CAS RAS WE Of . CAS RAS WE OF CAS RAS WE 0O
a8 100 110 0 DOA-—H0 ¢ —11/0 0
DOg ~—H0 1 110 Q4110 1 ot 1/ 1
par—ioz D2 {02 D18 pai—voz P10 Lo D26
DOtI==— 110 3 p—4 10 2 DQAT-—4 10 3 103
i 1 1 1 L 1 i i 1 i i 1 | I 1 i
CAS RAS WE Of CAS RAS WE Of CAS RAS WE OH CAS RAS WE OH
DOI2=-1 O 0 bt 0 O DO4e— 10 0 — oo
DQ§3—{¥0 1 —{10 1 DQA5—HO 1 b—] 110 1
DQi 4130 2 D3 bl 2 018 Do~ 10 2 bt {110 2 D27
DQHs——{30 3 0.3 Do47T—10 3 —1/0 3
CAS2 T ] CASE T |
CAS RAS WE OB CAS RAS WE Of ’ CAS RAS WE O CAS RAS WE Of
DG~/ ¢ —1/0 0 DQ48=—4 110 0 Lt /0 G
D174 {0 1 D4 ==t /0 1 D20 DQAg~=4 /0 1 D12 e UL0A D2a
DOiB—~3 10 2 et (10 2 pes—jroz —30 2
DQig—lg.a 0.3 past—{KG 3 F—io 3
i ] i i i i i 1 |3 1 I 1 i I3 i
cAS RAS WE OH | CAS RAS WE Of . CAS RAS WE Of GAS RAS WE OH
o310 0 m EiRY) $Os2—10 ¢ —vo0
Q21— 1/0 1 D5 p-=rt /1O § D21 DOS%—/01-. 13 — 110 1 D2g
DORe—41i0 2 et 110 2 D54t 110 2 e 110 2
D023 30 3 b—1 /0 3 DOAss— 110 3 =10 3
CAS3 l CAS?
CAS RAS WE OH CAS RAS WE 08 CAS RAS WE Of CAS RAS WE OF
Da2de—Ho 0 i~ 110 0 DOSE=— 10 0 et 110
DO 10 1 —d1/0 1 DG57== IO} 1 et 1O 1
paog-flioz D6 dipa D22 posa—{ioz DM - o, D30
oa2r—410.3 [ 50 3 DO5e-{40 3 F—0 3
1 1 1 1 )4 4 o i 1 i 1 £ 1 I 1
CAS RAS WE OF CAS RAS WE o ° CAS RAS WE Of CAS BAS WE Of
D28 30 O =t 10 O DOsr—11/0 0 —11/0 0
DOe—q10 1 —t1/0 1 DUB1=f /O £ pomet 11O 1
Q30— 2 b7 =140 2 Da3 DOG2=~~ O 2 b15 102 Dat
D3 T~==41/0 3 -—110 3 DoEI—{10 3 03
AQ-AN i AD- AN: DRAMS DO - D31 SERIALPD
SOLmmetpd e SDA
VCG e DO - D31 A0 AT A2
| i |
VSS et D0 - D31 SAG SA1 3A2

Figure 4.5.3-G
X64 DRAM DIMM, 2 Banks with X4 DRAMs
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- RAST—
QE0
WED ~=——
e RAS0 ™
CASO
| I 1
CAS RAS WE 0Of CAS RAS WE QF
DOD =410 0 —11/0 0
pot —O1 o 01 pg
DQe =41/ 2 buneed [0 2
BQ3 =133 ——/0 3
Dad —40 4 foemd 1O 4
05 wd O 5 focond FO &
DO —juo6 e s
DO7 =307 ferrd HHO 7
CAST ; ,
CAS RAS WE OH CAS RAS WE Of
DQ8 —{ifO 0 =t 40 &
Qg ~—itio 1 Io}] anme /1A Do
Dao—iic 2 {02
DO /O 3 {103
D1 2wt O 4 und 1/O 4
DQ13—4H0O S P YO 5
DO 44O & beed 1O B
DQis~—iHO 7 fomed /O 7
CAS2 I }
CAS RAS WE 0O CAS RAS WE 0Of
DO1e—10 o [ 110 O
DA 741/ 1 D2 F—4 110 1 D16
DQ B VO 2 —1 /02
D& g=——d O 3 = /10 3
DOgd O 4 o] 173 4
DO2—{l0 & bt /O 5
Do22—4HQ 6 —i0 6
Dozs——io 7 i VO 7
CAS3 T i
CAS BAS WE 0©f CAS RAS WE OF
DQz4~=4 10 O ——00
Do2s—31o 1 D3 pered (1) 1 D11
DQ26s 1O 2 ot (3 2
oQzr—1i0 3 p==1i/C 3
DQ2pme] 4O 4 L uo
Do2g—i1fG 5 et VO 5
DQao--4HC & jmrt O 65
Q31— ¥ 7 fuasand 403 7

Release 7

AQ-AN -———=  AQ-AN: DRAMS DO - D15

VCC  wmegememte D - 145
VS8S S bo-D1s

JEDEC Standard No. 21-C
Page 4.5.3-9

— RAG 3w
Otz
WE2 =——
re— AS2 —™
CAS4 ] ] 1
CAS RAS WE OH CAS RAS WE O
posz—¥o o g 110 O
D33~ O § D et /03 1 D12
pOI—Jio 2 ot 110 2
D35~=140 3 hosed 110 3
DQ3AE~— VO 4 }— /0 4
D375 ond YO 5
DO3s—IUO 6 =1
DQIg—Juo 7 —{yo7
CASS I 1
CAS RAS WE O CAS RAS WE O
DQ4G=1 /0 0 —o0
DO4I— 1O 1 D5 fooenet 10 1 D13
DO 110 2 o2
D43 VO 3 st 1103 3
DQ4 4o VO 4 fued 110 4
DO4S—JlO 5 et VO 5
DG4e—-qU0 & 1106
D47~ U0 7 oo 110 7
CASS | |
CAS RAS WE 0H CAS RAS WE O
DQ4s—110 0 o] |10} 1
DGt 11O 1 De b [/ 1 D14
DAsr—310 2 e O 2
Das-—{ 110 3 oo 370 3
DQs2——4 /0 4 [~ 10 4
pos3—{li0 5 l—juos
DOs4~{ /O & Lomsd 110 6
00550 7 Lo YO 7
CASY S| 1
CAS RAS WE OF CAS RAAS WE Of
DO5E11/0 0 —{ 110 0
DOE711/0 1 D7 peeed 1103 1 D15
OS82 Leed 1700 2
DOsF— O 3 170 3
DaE— 1O 4 L4104
Dost—qU0 5 Lt 10 6
Doge—i 10 6 ] 110 6
DOssI—4I0 7 Q7
SERIAL PD
SCL— g SDA
AD A1 A2
| [ |
SAQ0 SA1 SA2

Figure 4.5.3-H
X64 DRAM DIMM, 2 Banks with X8 DRAMs
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— RAs —— RASS
QEQ OE2
p— WEZ —=—=
HASO———-] HASZ——I
RAS WE OH RAS WE OF| oo RAS WE Of RAS WE OE

CASQ w1 1cas ™™ LCAS CAS4 LCAS | LCAS

DRO ——{O G —{voo DQ32 —1O 0 b—t /0D

DAl ——Yo 1 Do —1/0 1 D4 DQ33 === 110 ¢ Do —+110 t 06

DQ2 ~—efy0 2 ot 170} 2 DQ34 et /03 2 ——1102

DQ3 —ica -—4 110 3 Q35 —ed O 3 —1103

pQ4 Yo 4 =4 /0 4 DQ3E — 110 4 fent G 4

Das Y05 —i105 DQAT wweed 1O 5 —11/05

DQs Yo e d 110 6 DG =t/ & = L1eY]

Daz Vo7 boed /O 7 DQIg—10 7 bomd 110 7
CAS1 UCAS — ucas CAS5 UCAS 1 ucas

n]el:} Hos — 10 8 DOdo——do 8 ot 1O B

Dag 409 —i1/0 9 0041 =30 g -—1 /09

DQ1G Vo 10 1110 10 D042 #O 10 ——t 1/0 10

Daii o 1 fd 30 11 D43 O 11 —+ 10 11

DOz —vo 12 l— %0 12 DQA4 =]t/ 12 1 V012

DO13 —1K) 13 S s Lo 3] nQas —iro 13 e 970 13

DOt4 —df[1D 14 —] 0 14 0Q46 —I/0 14 — 10 14

DOS =t 1) 16 end 110 15 DQ4T s i} 15 [— 1015
PR RAS WE OF RAS WE OF ——— RAS WE O] RAS WE OCE
CAS2 LoAs = Loss CAS8 LCAS ™1 Lcas

DQ16 —40 0 feed 0 0 DQ48 —=1/0 0 4100

DQIT ~—=41jO Dt —1t0 1 D5 DG e 10 § D3 —41/0 1 D7

pate ——ilo 2 bond 50 2 DQS0 =10 2 ——d 110 2

DO1Y /0 3 b1/0 3 DQAST === 3 t—11/0 3

DQO weeed IO 4 broeed /0 & D52 et 1O & —1/0 4

pQes —l0 s L—1/0 5 DQs3 —O 5 ed 110 5

D022 -l li0 & 106 DQ54 swnd VO 6 ooned 110 6

023 ~=q YO 7 b~ 110 7 DQss ——IHO 7 — O 7
CAS3 ——— cas 1 ucas CAS7 UCAS —1 ucas

DQ24 ~rdliCO 8 —i 1108 DQSE —410 8, — V08

D25 —41/0 —4 1109 Das7T —j1r0 9 fooend /0 9

DORE wnd 10 10 — 110 10 DAss —110 16 bt /O 10

D2y —4 0 1 b—d 110 11 DQSY == [/} 71 e LR E]

DQ2E el [0 12 — 1IC 12 DQBO ~wand [0 12 —t 10 12

D029 wmed 103 13 et UG 13 DG e 1O 13 — 10 13

DO30 =10 14 bod VO 14 DQB2 =10 14 end 110 14

DQ3 =10 15 —1 VO 15 DQBI ——10 15 fnd (/3 15

SERIAL PD
SCL——3m fos-— SDA
AQ Al A2
i i i
AD- AN g AQ-AN: DRAMS DO - D7 SA0 SAt  SA2 SERIALPD
SCL iy iy SDA
VGG .
. 0o- b7 AD AT A2
Vs r#) -D7 Lot
SAD SA1 SA2
Figure 4.5.3~1
X64 DRAM DIMM, 2 Banks with X16 DRAMs
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QEQ QE2
WEQ o WE2 ——
e RAS0 — RAS2
CASO— CAS4 ———
CAS RAS WE OE CAS RAS WE OF
Dao —{io o pQaz~——] 110 ¢
DOt = 0 1 00 pas—io1  ps
DGR =t /0 2 paas—iro 2
pas —{o 3 paIs—YCe 3
] H i I ] |} 1 ]
CAS RAS WE OF CAS RAS WE OE
pas —Koo pQss—vo o
0as —{Ho 1 D1 BQI7—01 g
606 =—{lo 2 DO3s=——{ G 2
par ~-{¥03 DQIg=={ 0 3
 § 1 I 1 i 3 i 3
CAS RAS WE CAS RAS WE
cBo ~{uoo D16 ' cpd =—dyon D20
CAST =t e e CASRE werosreey 4 1 1
CAS RAS WE OF CAS RAS WE OE
DO/ ~~—10 0 004D~ 40 0
009 -0t o2 DA =] 10 010
pDao—0 2 pase—uo 2
DQ11==—fl0 3 DQ4a={YQ 3
H 1 1 1 | 1 1 1
CAS RAS WE OB CAS RAS WE OF
paiz~— 00 DQ44=~—4 /O 0
DQ13——1/0 1 Da DRss—H0 1 DIt
pG14—4 10 2 DOsE— 10 2
Da1s~——{l0 3 pas7r==4y0 3
| i 1 1 1 1 i 1
CAS RAS WE CAS RAS WE
cet —{woo D17 ces —jog P&
cAS2~——a 1. L.l CAS6 Pl
CAS RAS WE OF CAS HAS WE O
DO i O 0 DQ4g=={ O 0
BaI7— 10 1 D4 DOs—U0 T pip
pals—vo2 . paso— 1o 2
LI T E— VY- S—— ' SERIAL PD
CAS RAS WE OE CAS RAS WE OE
DG20=— 10 0 . DS O 0 SOt g3 SDA
DO ===t 110 1 65 DQ53=—d 10 1 13
Doze—{ 10 2 posi—oz D Alo A; Alz
Doza—03a. .. DAss~—{H0 3 - )
1 1 | I} I 1 3 SAD SAT GA2
CAS RAS WE CAS RAS WE
cpz —yoo D18 cps —oo D2
T - N M CAS7 ——= 1 TT
CAS RAS WE OE CAS RAS WE OB}l AQAN  —————8= AQ- AN: DRAMS DO - D23
paza—|y0 0 20561110 0
0Q2s=—1110 1 0B pas7T—i0 1 Di4
DGes—110 2 DOs8—{ 10 2 Voo P .
De2r——di0 3 DQsg~~-11/0 3 sl Po - D23
| 1] T 1 1 1 3 1 s T & B0-D23
CAS RAS WE OE cas pas we og] V8 o
DQ28~—4 10 0 D601 KO 0
DQ2e~—4 O DOB 1= 1O 1
DO3c~—— o 2 o7 poge——]icz  O1°
DO =10 3 DOBI=—{H0 2
i L I 1 i i 1
CAS RAS WE CAS RAS WE
cea —{yo o 019 cor —upg 9%

Figure 4.5.3-J
X64 DRAM DIMM, 2 Banks with X4/X1 DRAMs
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QEQ QE2
eovmm— WE?2 ===
— RBASO US> § .}
CASO——= CASE ——q
CAS RAS WE O CAS RAS WE OH
DQo ~~41100 pozz—iro o
pas —Wo1  pp pe33—o1  pg
Do —Jifo2 DO3E— 110 2
DO3 —1103 DQAIS—0.3
] ] L i 1 1 I i
CAS RAS WE OF CAS RAS WE OF
pa4 —100 DQ36— 100
DQs ~—{uo 1 Dt pas7T—lI01 g
e R (5T DQ3E [0 2
DQ7 ~-1f03 DQag==] /0 3
1 H 1 I 3 1 i 1
CAS RAS WE OF CAS RAS WE OE
Bo ~voo  D18{1/4) o CR4 =lyipo D7 (1/4)
CAS1  HN CASS5 ——= I
CAS RAS WE OF CAS RAS WE O
00E =100 DA~ 1/0 0
DOY —UO1 o, pai—i01  po
poto=—d 0 2 DQ42=— /0 2
DO —<03 DO43=— 1/(} 3
1 i 1 | i ] 1 1
CAS RAS WE O CAS RAS WE O
pa1z—dioo DQ44==11/0 0
DQI3=01 g pass—{io+ DI
D14t 10 2 DQ4E===1/0 2
DQI5=—=1/0 3 DQ47 === 10 3
I 1 i 1 3 - i 1 1
CAS RAS WE OF CAS RAS WE OF
cei —yop  D16(4) cBs —o D17 (24)
CAS2 == T 1T  CAS6 ——
CAS RAS WE OF CAS RAS WE Of &
DO1E——1110 0 DQ4s={1/0 0
DQIT=01 D4 po4s——{I0 1 pio
DQ1g==110 2 pase—] 1o 2
Da19—410 3 DOsSI—{1Q3
I i ] 1 1. 1 i ]
. SERIAL PD
CAS RAS WE OF CAS RAS WE OC
DQ2o=—10 0 pase—{ 1100
pozt-—01  pg B A SO et t—- DA
DOz 10 2 ) DGa4=d Ky 2 -7 AQD A1 A2 -
BOe3=-{ 1/ 3 DGBE—4HC 3 I l I
i ] i ] I i 1 i
SAD SA1 SA2
CAS RAS WE OF CAS RAS WE OE
cp2 —ipoe  D16(3M4) cpe ~-{yop  D17{34)
CASS ——— 1T —T1T.1 CAG7 sy T T
CAS RAS WE OH CAS RAS WE Qf AQ-AN  —————a= AD- AN DRAMS DG - D17
DO24~—] i3 0 pass—-|vo o
D253 /C 1 06 Q57140 1 B1i4 .
0Q2s——{K0 2 Dase—0 2 Voo I * DO - D17
DORT = i DGS9—/0 3
EQ? 1 ] 1 01 1 1 1 V55 T = N0 - D17
CAS RAS WE OF CAS RAS WE O
poss—Ii0 0 DOBO=~] 110 0
paze-— 110 1 DOst— IO 1
paso—ioz 7 pose—icz D
past——10 3 DOSA~—4KC 3
i 1 1 1] i i 1 1
CAS RAS WE OE CAS RAS WE OF
cas —yog D16 (44) ot —dygq D17 (4)

Figure 4.5.3-K
X72 Parity DRAM DIMM, 2 Banks with X4 & X4 W/4 CAS DRAMs
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WEQ ———=
F!ASO——-——]
— RAS WE Of]
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Qg 00
ale ) MC . |10 Do
DQz ~—1ii0 2
DQ3 ~=10 3
D4 —i0 4
DOs ——qi0 5
DR —=41/0 6
0PQ7 ——il07
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Bl wwad}/3Q
s —io 10
DQY  =—=d)/O 11
DCOHOQ ==l }/O 12
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i 1
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DQs 35.’0 2
DQig 3
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0026 =y fOQ 12
DR2Y w10 13
DQ2e ~—— i3 14
DQ29 =—~/0 15
DQ30 ~—</0 16
D031 —f50 17

AQ - AN wonmnemnemgs AQ-AN: DRAMS DO - 03
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Figure 4;5.3—L
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QE0 : CE2
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Figure 4.5.3-M
X72 Parity DRAM DIMM, 2 Banks with X16 & X4 W/4 CAS DRAMs
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Figure 4.5.3-N
. X72 ECC DRAM DIMM, 2 Banks with X4 DRAMs
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X72 ECC DRAM DIMM, 2 Banks with X16 & X4 DRAMs

Release 7

XILINX EXHIBIT 1013
Page 347




E
T\

JEDEC Standard No. 21-C

Page 4.5.3-18
RAS1 — RAS3
QOEO k2
WEQ ——— WE2 —/——
RAS(}——-‘-] RASE—I
RAS WE Of RAS WE OB} RAS WE Of RAS WE OE
CAS(Q wwew————F LCAS 1 Leas CAS4 —=wrrerwmee] | GAS ] LCAS
0oe —{0o —1{10 ¢ DQ32 ——{y0 o ot /O O
DA ——{uo 1 oo fnd 4O 1 04 DQ3Y =m0 1 D2 —41/0 1 D6
Doz =i 2 —vo2 DQA34 il 2 =11/0 2
DQ3 ~—Jl0 3 —voa DQ35 vO3 fmed 110 3
DQ4 ——{li0 4 -—vo 4 DQss HO 4 F~ 110 4
DOs ——{I0 5 feed 110 5 DQ37 ~—tliO 5 s
DOs ——Uo6 led U0 6 ek B (VoY {10 6
007 —~li07 {110 7 Q39 wen |10 7 et 410 7
ceo ~—=li08 =06 A CHd weudlfOB 108
CAS1———=1 ycas —] ucas CABS sl 1ops 1 UCAS
cgi —jlfO® f-d 110 9 CBs ==-11/09 —1/0 9
pas =G 10 170 10 DQAQG == 10 10 o 10
DQag =140 11 110 11 B8O — 10 11 b=aee 110 11
Do #o12 110 12 DQé2~— 110 12 —{110 12
DAt #0113 =41/ 13 DQ43~— 11D 13 —1110 13
DQ12 Ho 14 f==41/0 14 DQ44 === /0 14 10 14
DQ13 K315 1110 15 0Q4Es —41/10 15 113 15
D4 ~Jl/C 16 {10 18 DG4E6— 110 16 —13/0 16
DO 1§ et/ 17 =140 17 DQAT —— 110 17 ] 410 17
_— RAS WE OF AAS WE OF e RAS WE Of RAS WE OE
CAS2—— cas 1 Lcas CASE 1 | cag ] toas
DO16 ===—J1/0 0 —1#0 0 DQ48 —I/0 0 fesed [ /30
DO17T ——yo t D3 e 10 1 05 DQ4G /O 1 D3 et 170 1 D7
D016 =L 2 o2 QS0 ——41/0 2 —1/0 2
DQ1Y ~==edf0 3 fd 80 3 Q51 =/ 3 {1103
Q20 ~—4U0 4 —1H0 4 DQG2 wmned 110 4 boeed 170 4
pG2i ——3l0 5 e [/ 5 ' QY53 e 110 5 —0s
D022 =410 6 0 & 054 ~—11/0 6 {1106
DQ23 =t 7 —d 1107 £2Q55 = 1/0 7 — 107
cB2 =108 fnd 110 8 CBE wwed 1D & — vos
CASS ==} UCAS ™1 ucas CAS7? UCAS | ucas
CB3 =i HOQ L1 g - CB7 ~—{HO g L] 1H0 8
D024 — 50 10 L 1/0} 10 DQ56 —— H0 10 — 110 16
DQ25 wmed YO 11 — 1O 15 DQST ~—4 30 11 ] 11O 11
DQ2G ] 4O 12 b YO 12 DOBB wemed /0 12 ——{10 12
0027w 403 13 ] 110 13 DOSY —— 40 13 o] 1100 13
DO28 — 10 14 —{ 110 14 BQB0 — 10 14 o] 17O 14
DGQ28 —— 1D 15 bt 1O 15 DOET et YO 15 110 15
Q30 ot 1f0 16 L—{ 110 18 . DOB2 — Y0 18 10 15
DO ek 10 17 ot 1/0) 17 DOB3 wwnd YO 17 110 17
AQ - AN wemmememerenegie A0-AN: DRAMS DO - D7
SERIAL PD
VEC  ————me DO - DY SCL— i SDA
VSs S S— Do-D7 AIO T Alz
SAD SAT  SA2
Figure 4.5.3-Q )
X72 ECC DRAM DIMM, 2 Banks with X18 DRAMs
Release 7

XILINX EXHIBIT 1013
Page 348



JEDEC Standard No. 21-C
Page 4.5.3-19

N RAS e
QE0
[ - mry
—r—  RAS0—
CAS0 — ,
CAS HAS WE OF CAS RAS WE Of
DGO —100 —ioo
DOY =—=31/O 1 Do —1 110 1 D20
DOZ =~—l0 2 1110 2
DO3 ~=flf0 3 2w 110X
1 | S S | i S
CAS HAS WE OH CAS RAS WE O
D4 ~==t}{0 0 bemeend {10} ()
DQs =01 D1 ma LA D2t
pos —Jro 2 4110 2
DQ7 =={403 o3
CAS1 I !
CAS RAS WE 0 CAS RAS WE O
DO e 110 O =1 1/0 0
poa —ilio t perd 170 1
ooio—uoz  BZ E o D22
DQi =g HO 3 pme 1O 3
1 E] i L V| 1 1 | 4
CAS RAS WE OB CAS RAS WE 0Of
DO 2==—10 0 —l1 00
DQ1F=== 1101 pe=d /G 1
_DOs—uo 2 b3 =102 D23
BOs~1/0 3 == 1/Q 3
i ] | I | i i 1
CAS RAS WE 0Of CAS RAS WE O
¢eo —11/00 P00
€8t =—/C1 —11/C 1
ca2 —vo2 D4 /G 2 D24
€B3 —{HC3 ot [F3 3
CAS2
CAS RAS WE Of CAS RAS WE OF
g =~—if00 e 020
B9 —ifO 1 =0 1
CBI0 = [/ 2 b5 —11/0 2 D25
GBI ={HO 3 o L2}
T T | I A
CAS RAS WE OF CAS RAS WE OF
DO G HO —1/0 ¢
DQ17—{¥O 1 DB [t 1FO 1 Dos
pQig—1i102 [—31/0 2
D=0 3 {1103
1 | | S 1 T 1.1
CAS RAS WE Of CAS HAS WE 0OH
BQ20—100 mmm LR
L0213 0O 1 D7 -— 0 1 127
DO2e=——< 40O 2 P 170 2
D230 3 /03
CAS3
CAS RAS WE OH CAS RAS WE OH
DQ24~=3[/CG 0 1500
DQ2s—4H0 1 fussecd 1703 4
poze—jwoz DB - tioe D28
DQ2r—ii0 2 F41/0 3
i | | 1 1 k] 1 i 1
CAS RAS WE Of CAS RAS WE OH
DQ2E==4 110 0 F~=31/C 0
202g===41/0 1 e |10 1
DA HG 2 D9 {40 2 D29
DQ3 103 Q3
AQ-AN ————epr A0 AN: DRAMS D0 - D39
VCC ———p— DO - P39
VvsSs ___-1-.__. DO - D3Y
Release 7

—_ RAS3
OE2
WE2 =
— HAG2~emm
CAS4 T i 1
CAS RAS WE Of CAS RAS WE OH
DQaz——0 0 et /0 O
D33t ifO § e} 14} =31/} 1 D30
DQ34—NO 2 U0 2
DQ35~—=11I0 3 0 3
1 1 i i | i i 1 i
CAS RAS WE OH CAS RAS WE OH
DQag~-4 /0 0 el 1O O
DQa7=——31/0 1 D11 /D 1 D31
paas—1o 2 ] 110 2
DO3g=—{1/0 3 b Y0 3
CASH E 1
CAS RAS WE O CAS RAS WE OH
DA VG O o] /O O
D410 1 b=t VO 1
pasz—oz D12 Loz De2
DQ43===41/0 3 et YO 3
1 ] | 1 | i X 1 1
CAS RAS WE OH CAS RAS WE OF
DQ44—HO 0 —i00
DQ45===3 110 1 fesg VO 1
Da4E—1/0 2 D13 ——{vo 2 D33
DO&T=1O 3 =103
1 . T i IO T
CAS RAS WE Of CAS RAS WE Of
cB4 ——yao0 L4100 0
a5 —diio1 b=t /0 4
cB6 —{I02 D14 1 1i0 2 D34
¢87 —{i03 F10 3
.CAS6 I ]
CAS RAS WE OH CAS RBAS WE OH
€812 1100 oo
CB13~1/0 1 F—1 10 1
CBi4=~{1/0 2 D15 F—110 2 D35
CBiIs=—{Ho 2 110 3
{ | . - | ¥ R M
CAS RAS WE OF CAS RAS WE 0OH
DO4ge{ 0 O e 30 O
DQ48— /O 1 D16 {0t D38
DQ5G 10 2 bt 110 2
DAsI—{HO 3 -—i0 3
N MM E O | I
CAS RAS WE Of CAS RAS WE OE
DOSZ—1/00 =410 0
DQss—4LC 1 Di7 et 1} 1 2%y
DQse~—y0 2 ame 4T
DOsE——{y0 3 {03
CAS7
CAS RAS WE Of CAS RAS WE OF
DQ5E-~4 /0 ¢ L—1:0 0
DOET—{HO 1 -—41/0 1
pQsg-—jyoz D18 {ip2 D38
DOSG=1iD 3 —y0 3
1 1 ] ] | 1 i s i i |
CAS AAS WE Of CAS HAS WE OF
DQE0~-11/0 0 el HO O
DO&T—J1/C 1 ——11/0 1
DOsE—4H 2 b9 =t 1/0 2 b3s
0083403 03
SERIALPD
SO L g SDA
AQ Al A2
] i i
SA0 SA1 SA2

Figure 4.5.3-R
X80 DRAM DIMM, 2 Banks with X4 DRAMs
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X80 ECC DRAM DIMM, 2 Banks with X8 DRAMs
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4.5.4 — 168 PIN UNBUFFERED SDRAM DIMM FAMILY

CAPACITY—256K, 512K, 1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:
~—54 BIT without PARITY
~72 BIT for PARITY CODES
—72 BIT & 80 BIT for ECC CODES
CONFIGURATION--21 Different Configurations are defined using various combinationa of X1, X4, X8, X9,
X16 and X18 memories including 2 bank configurations using X4 devices.

LOGIC FEATURES—The modules contain “PRESENCE DETECT” and "IDENTITY" featurs that conist
of output pins in the PDn and IDn fields which supply encoded values that define the storage capacity,
configuration, data word configuration, refresh mode, and speed of the module.

PACKAGE--168 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS-—Figs. 4.5.4-A, & 4.5.4-B,

SPD TABLE & INFORMATION—Fig. 4.5.4-C

Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM-—Fig. 4.5.4~D

KEYING METHODOLOGY—Fig. 4.5.4-E

PINOUT COMPARISON DRAM & SDRAM DIMM—Fig. 4.5.4-F

SDRAM CLOCK LOADING—Fig. 4.5.4-G

SDRAM CLOCK WIRING—Fig. 4.5.4-H

CONFIGURATION BLOCK DIAGRAM~Figs. 4.5.4 through 4.5.4-Y

Release 7

XILINX EXHIBIT 1013
Page 351




JEDEC Standard No. 21-C
Page 4.5.4-2

X80 £CC MODE DIMM

X72 ECC MODE DIMM
X64 DIMM

ot V85 t v ] a5 V55 el
- Dap 2 ] 86 DQan >
- %31 | 3 o | | BF o e 1 oas
ot BQz 4 — 88 K134 -

DG3 5 =] 83 D035 -
ot VoD 5 [ 1] VDD

D04 7 - 91 Q35 .
-t DO5 8 ] 92 Q37 -

0Qs 9 { 93 DQ3s ot
ot BaQ7? 10 £ 94 DC3g
d DQa 1 [ - 95 DQ4o >
- V58 12 1 - 9 VSS - -

DGa 13 o o 97 DQ41 o
t DOHG 14 [ (o 08 DQ42
-t DQi1 i5 [ 2] 53 DQ43
‘ Qe 16 [ (- 100 D044
i DO13 17 1 - 101 D045 >

VDD 18 3 o 102 VDD -
-t DG4 19 o - 103 DG46

DeHs 20 1 [ - 104 DO4Y -
l——o{ cBo NC 21 - [ — 105 NC B4 | ———in
ff——— | 31 NG 22 - (- 106 NG ¢cgs |
- VSS 23 - 1 107 vSs il
cbg e NG ] 24 [~ — 108 | NC —— GBi
chg  E——— | NG 25 1 {— 109 NG ——# CB13
et VoD 26 1 { - 110 VDD i

WE 27 1 £ 111 TAS -
o DOMBO | 28 1 ] 112 DQMEA

DomMBy § 29 ] S = 113 DOMBY

] 30 o] - 194 57 ot
I NU 31 | [ 115 TAS
i VS5 32 | 3 16 vSS
d AQ 33 1 1 $17 Al >
i AD 34 [ = 118 A3 -
hd Ad 35 1 - — 119 AS -
- AB 38 - (— 120 A7

A8 37 1 L3 121 A bt
- AIDAP | 38 | - 122 BA0
Nnd BAt 33 1 = 123 Afs -
- VoD 40 - 3 124 VDD ot

T \J

Top Half
Top View

FIGURE 4.5.4-A
168 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, TOP HALF
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X80 ECC MODE DIMM
X72 ECC MODE DIMM
X64 DIMM
Voo rm — . \"'/L[:: 125§ OKI
- CKO 42 -t - 126 | A2
% VSS 43 1 - 127 V&S I~
- NU 44 7} FRONT rean [ 126 } CKED
- ¥ ] 4 — SIDE 8DE — [T | & >
o pamez | 46 — o 130 | DOMBS >
ot DOMB3 | 47 ) — 131 DQMBT 5
tt NU 48 3 - 132 A5
& VDD 49 — | - 133 VDD &
CB10 e [ NC 50 — - 134 NG w—ugpt  CB14
€811 fa——— | NC 51 3 - 35 NC —ip  CBI5
cB2 NC 52 1 =] 135 NC CBg | ——t
<t B3 NG 53 = - 137 NC CB7 | i
V55 54 | - 138 V55 fo
o DQ16 55 | o 139 DB 2
- Dai? 56 =] - 14¢ £Q49 t
i [sTo3F:) 57 | — 141 DQ50
< DQ19 58 |  ma 142 DQs51 -
VDD 50 - o 143 VDD £
ot pG20 60 [ 13 144 DOI52 e
- NC 61 ) - 145 NC ¥
VREF, N§ 62 3 [ - 146 VREF, N bt
o CHET 83 - - 147 NC +
o~ VS8 64 1 - 148 | VSS b=
- oO21 ] - [ - 149 DQ53
v DG22 £8 -] = 150 | D54 e
- po23 67 - 1 P § poss
- IEY: 68 - £ 152 V58 i
DG24 69 T - $53 DQ56 bt
i 0025 70 ™ 7 154 DG57
= Doze | 71 - I — 155 ] DQse &
- DGR7? 72 ) £ 156 DQ58
i VoD 73 | (o 157 VoD e
g DQ28 74 - - 158 DO60 o
t D029 75 1 159 D6t &
QA0 76 3 = 160§ DOS2 4
e D031 77 - - 161 D63 ol
= v§S 78 - E: 1682 VS5
CK2 79 [ (- 163 CKa
NC 80 1 oo 164 NG B
NC 81 3 . 165 SAD el
SDA 82 1 = 166 SA1 B
< SCL. 83 ] o 167 SA2
d vDD B4 [ =~ 168 VpD it

AU

Bottom Half
Top View

FIGURE 4.5.4-B

168 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, BOTTOM HALF
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Option 1 Option 2 Option 3
Module SDRAM
Configuration | Organization | # Bank | RAS | TAS |#Bank | RAS | TAS | #Bank | RAS | CAS
accr. | acer. | acer. | acer. | acer. | acer. | acer. | acer | acer
1M % B4/72/80 1Mx16 1 11 8
2M x 64/72/80 iMx16 1 11 8
2M x 64 2M x 32 2 11 8
2M x 64/72/80 2Mx 8 1 11 9
4M x B4/72180 2Mx 8 1 11 g
4M x 64 2Mx32 2 11 8
AM x 84/72080 AMx 4 1 1 10
4M x 64/72/80 4Mx 16 2 12 ) 1 13 8
BM % B4/72/80 aM x 16 2 12 8 1 13 8
BM x 64 8M x 32 2 13 8 2 12 9
8M x 64/72/80 8Mx8 2 12 ) 1 13 g
16M x 64/72/80 8Mx 8 2 12 9 1 13 9
16M x 64 8M x 32 2 13 8 2 12 g
16M x 64/72/80 16Mx 4 2 12 10 1 13 16
16Mxe4rz/g0 | 16Mx 16 2 13 9
soM xesmzme | 16Mx 16 2 13 9
a2M x64r7emo | 32Mx 8 2 13 10
54M x 64/72/80 32Mx 8 2 13 10
54M x 64/72/80 G4M x 4 2 13 11
{Note: All options possible with SDRAM standards are shown)

b. Allowable configurations: (Byte 11)
— x64 (Non-parity, Byte controls)
— x72 (ECC-optimized, Byte controls)
-~ xB0 (ECC-optimized, Byle controls)
¢. Functional Attributes:
— Power Supply Voltage/Interface levels {Byte 8)
—~ SDRAM cycle time (Byte 9)
—~ SDRAM access from Clock (Byte 10)
— Refresh rate/type (Byte 12)
— SDRAM module attributes (Byte 13)
- SDRAM device attributes {Bytes 14 - 20)
— Primary/Secondary DRAM (Bytes 21 - 22)

Figure 4.5.4-C
168 Pin UNBUFFERED DRAM DIMM SPD ASSIGNMENTS
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Buffered

Unbufffered

Al signais except RAS and Data are buffered

No beffars, all DRAM signals are connected direclly o DIMM fabs pins

11 Pins are used for DIMM atiributes (PDE, PD1-8, 1D0-1)

5 pins are osed {or DIMM attsibutes (SDA, SCh, SA0-2}

CAS Pin assignment sequence oplimized for buffer placement
0,1
2,3
4,5
8,7

CAS Pin signals are re-assigned for optimal DRAM placement
0,4
1.5
2,6
3,7

ECC DIMMs use subset of CAS signals for word selection [CASHT and
CABA/5)

All DIMM types use byle selection (CAS0-7)

Address 0 fo the DRAMs is sourced from separale pins (A0, BO) for 4 byle
interleave

Single address pin (A0}

Bata pin assignment uses both Xg4/X72 and X80
nymbering schemes

Dala pin assignment is changed %o singe x80 numbering schems with x84 and
X72 &g subsets

Non-Parity is subset of Parily with inter-mixed Parity bils unconnected {PQ8, 17,

26, 35, 44, 63,62, 71}

All DIMM types use the same seguential 84 data pins {£Q0-63).

Eight center pins (CBO-7) are usad as Parily/Check Bits for x72 Parity/ECC
DiMMs.

An additional 8 center pins (CB8-15) are used for the x80 ECC DIMMs.

32 Power/Gnd Fing
VCC - 16
VES - 16

a5 Power/Gnd Pins
VGG - 17 {1 additional pin}
VS8 - 18 (2 additional pins}

Unysed Pins - 18

Unused Pins - 14

Left Key Definition Lett Key Definition modified
SDRAM RFU

STD.DRAM- Buffered Assembly (DRAM/SDRAM)
RFU

Unbutfered Assembly (DEAM/SDRAM)

FIGURE 4.5.4-D
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM
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)

Lelt Key Position
{DRAM)

8 Byte DIMM

Center Key Position
{Voltage)

Key Positions

*Right Key Posilion
{Non-DRAM}

Dmmﬂmmmmwmmmm{jmﬂmmm@wmm

C

Centertine Left Center *Right

Key Key Key

/ il —_— | AFU 5V No Key

—_— e | BUFFERED v
\ ASSEMBLY 33 No Key
——————® | UNBUFFERED
ASSEMBLY XXV No Key
* For DRAM/SDRAM assemblies, this area is poplulated with pads.

> 8 Byte Unbuffered DIMM: 3.3 Volt C
() rrorrmom erporrerrosres s M) Cr oI T e
> 8 Byte Unbuffered DIMM: X.X Volt C
(L] crveervren oo MO,

FIGURE 4.5.4-E

168 Pin DRAM DIMM Keying Methodology
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Pin number DRAM DiMM SDRAM DIMM

a9 A12 BAT
42 DU CKO
a GE2 DU
45 RAG2 52
46 CAS2 DOMB2
47 TAS3 DQMB3

© 48 Wez DU
62 pu Vrer: NC
63 NC CKE1
78 NC cK2
112 TAS4 DQMB4
113 CASS BQMBS
114 HAS1 5i
122 AT BAO
123 A3 A1
125 DU CK1
126 DU A12
128 DU CKEQ
120 RAS3 53
1430 TAS5 DQMB6
133 CAS? DQMB7
132 DU A13
146 by Vrer, NC
163 NG CKa

Notes:
1. A10 on DRAM DIMM is also AP on SDRAM DIMM

FIGURE 4.5.4-F
Pinout Comparison, 168 Pin DRAM & SDRAM DIMM
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X 64 {Non—parity)
CLK Loading
SDRAM Data Widih i of Banks on DIMM Total # SDRAMs CKD CKi CK2 CK3
x4 i 15 4 4 4 4
*8 1 8 4 4 .
x16 1 4 4 * *
%32 1 2 ‘2 * *
x8 2 18 4 4 4 4
x16 2 4 4
%32 2 4 4 *
X 72 (ECC)
CLK Loading
SDRAM Data Width # of Banks on DIMM Tolal # SDRAMs CKO CK1 CK2 CKa
x4 1 18 tdorh “*dorb “d4or5 dorbh
x8 1 ) 405 “*4ors * *
x16/x4 1 ] 4 (MAX) 4 {MAX) * ¢
x32/x8 1 3 *3 * *
xB 2 18 “orh “4orh t4ors “dorh
*16/x4 z 12 4 4 4
x32/x8 2 6 4 (MAX) 4 (MAX) *
X 80 (ECC)
CLK Loading
SDRAM Data Width # of Barks on DIMM Total # SDRAMs CKO CK1 CK2 CK3
lx4 1 20 5 5 5 3
%8 1 30 5 5 N *
x16 1 5 & * *
®32/x8 1 4 4 * *
%8 2 20 5 5 5 5
xi6 2 10 S 5 " ‘
x32/x8 2 B 4 4 *
Notes:

* add padding capacitance per clock wiring\{ietail.

** CKO + CK2 must total 9 SDRAMs, CK1 + CK3 must total 9 SDRAMs (to allow clock "dotting” at
system).

Figure 4.5.4-G
168 Pin UNBUFFERED SDRAM DIMM CLOCK LOADING
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TARGET CLOCK {CK} SPECIFICATION:

1. THE CK INPUTS SHOULD HAVE A
QLOAD NETS: 10 Ohm NOMINAL DELAY OF .6ns MEASURED
FROM THE CK INPUT AT THE DIMM TAB
T THE CK INPUT OF THE SDRAM (OR
PaccNG CAPACITOR). {(EG: THIS IS
EQUIVALENT TO APPROXIMATELY 3" OF
PCB WIRE AND 2.5pt OF INPUT
CAPACITANCE).

CK

ulH”j

2. THE VARIATION OF CKINPUT DELAY
WILL BE +/- .1ns FOR ALL FOUR CK INPUTS.
(EG: IF THE WIRE IMPEDANCE IS APPROX.
&5 ohms, THIS CORRESPONDS TO A
CAPACITANCE VARIATION OF +-3ptIN
TOTAL CK INPUT CAPACITANCE).

2LOAD NETS: 10 Obm SORAM 1
CK
. SDRAM 2
L
31.0AD NgTS: 10 Chm SDRAM 1
CK — SDRAM2
. SPAAM 3
.

10 Ohm SDRAMA

41.0AD NETS:

SDRAM 2

CK SORAM 3

100hm S gppan 4

<0Onm - SDRAM1

LOAD NETS: SDRAM 2
SDRAM 3
CK SDRAM 4
* add padding capacitance 10 approximately 4 loads (olai}

TORM N gpRaM S

S Figure 4.5.4-H
168 Pin UNBUFFERED DRAM DIMM CLOCK WIRING
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S0
DQMBO — DOMB4 ‘—:lrv_l_ﬁ_w
# DaM s DOM s
DG ~M U0 0 0Q32—-N-H0 0
DQS A IO Do DQIZ—NIO i D8
Doz —A- D2 DO34—A-H0 2
3Q3 —N— UO.'% v $QIS—N-UO 3§
paM s DM s
DO4 —A-UC 0 DQ3E—WI0 0
DQAS AN O D1 CQF7—ANHO 1 Do
DO —A-{O 2 DQIg—AN- O 2
DO7 A0S DQ3g—AN-{10 3
DOMBA DAMBS
DaM s DOM s
Das WO 0 D40~ A 1O O
Qe —A-{ Y01 o2 DQ41 —A IO 1 D10
DRI O 2 DG4z~ 10 2
DQU N WO 35 T DQ43—W-1/Q ?i |
OOM s oM s
DQI2Z—N V0D DS~ 0
DQ1Z- W 1O 1 02 D45 A 110 1 D11
DA YO 2 DQ4E 1O 2
DQIS—N{ 1O 3 DQ47 110 3
baMB?2 BQMB6
DAM s oaM =
DOHEAN IO 0 DOE—A—HG 0
DCH 7AW IO 1 D4 DQ4G IO 1 D12
DGQHg—A-{o 2 DAsO—~W Y0 2

DGO 3| DOST—AM-{4O 3
T

oM s DOM s
DQ2O—M-HO 0 DEs2~ M0 O
DO2i A0 1 DS DO53 A0 t D13
D22 W0 2 BQS4 WO 2 . . L . s

NOTE: DQ wiring may differ than described in
DO23 VY0 3 DAsE AR 3 this drawing, however DQ/DOMBICKES
retationships must be maintained as shown.
* CLOCK WIRING
DQMB3 ——==n DQMB? CLOCK]  somams

DoM s ooM s INPUT ]
DQ24—A IO D DA5S6—W~ O 0 CKOD 4 SDRAMS
DOE—A 0T DB QST 1101 D14 K1 4 SDRAMS
DQ2E—W— VO 2 DQsB—W~{ 102 *CK2 4 SDRAMS
DQ27T—A{ 1O 3 Qs 11O 3 *CK3 4 SDRAMS

DoM s oM s * Wire per Glogk Loading Table/Wiring Diagrams
DO2E—WY0 0 $OBO 3110 0
£Q2g—W UG 1 D7 DOBT—A 10 Bis
0030-~A— lIC 2 pQs2 |10 2 VDD
A3~ 0 3 D3 —AN10 3

10K
BAD - BAN —— = BAO-BAN: SDRAMS D0 - D15 CKE1 CKE: SDRAMS D8 - D15
- A0 - AN: SDRAMS DD - D15
AC-AN 5 RAS —————£= RAS; SDRAMS D0 - D1§ SERIALPD
voD T = DO -D15 CAS -~ CAS: SDRAMS DO - Di5
B 5CL - SDA
V58 = D0 -Di5 CKEQ— CKE: SDRAMS DO - D7 AD Ad A2
WE WE: SDRAMS B0 - D15
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. SA0 SAt SA2
Figure 4.5.4-1
X64 SDRAM DIMM, 1 Bank with X4 SDRAMs
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S0
DQMBO ) DQMB4 ]
# DOM s DOM s
DGy —~W-HO O po32 AN 1100
DOt —AW—0 1 Do DQ33 A0 D4
pQe -~ o2 DQas —A-1H0 2
Da3 —AM-H0 3 DO3s —A-HIO 3
DQ4 —~W-ili0 4 DO3s —AHO 4
DQs W U0 S5 DQST W10 &
pQ6 - WO S DQas V-0 6
pQ7 W07 peag M YO Y
DOMB1 ——— ] DQMBS ~——— |
(el s DOM s
pos —AM YOO D40 A HO
DQY —wf 101 D1 D041 A U0 D5
DR0—a- O 2 D4z —w-{ 10 2
DO —Ar-1 1103 D43 N0 D
BQIZ—A 10 4 DQdA —A-1HO 4
O3 —w-HO B DS —A-{ Y0 5
DQ14——{V0 8 D46 — N {10 6
— DGHE —W-{HO 7 pO4T Y0 7
S2
DaMB2 - DOMBEG
DaM s DM s
DO~ YOO D48 ~NW— 40 0
DQIT A VOt D2 DOag A 110 1 DB
DOHB A~ WO 2 BOS0 102
DQIg—AW- V03 Dast —A- 1103
DQ2Y —AN-{ U0 4 D52 W10 4
DOZ1—WHO 5 . DQE3 ~W O B
D22 —a- {10 6 DOB4 N6
DQ23—AHO T DQss —V =3O 7
DOMB3 —— | pamMB? ——_ ]
DOM s DOM s
DQR4 W U0 G | DQse —~VHO 0
BO25 N 1F0 D3 DQS57 —A-10 ¢ D7
DQ26—NV-HO 2 BQSE —A-1HO 2
DQ27 —W-HO 3 DOse A0 3
DG28—M 110 4 DOBD A U0 4
DQ2G—AHO S ) nOst vﬁ‘N\_ HO5
PR30 —A G 6 DaE2 —AM—LII0 8
[alak I RSN an tiiol) - DOE3 —AHO 7
* CLOCK WIRING
: GLock SDRAMS
NOTE: DQ wiring may differ than dascribed in
this drawing, however DQ/DQMB/CKE/S *CKQ 4 SDRAMS
relationships must be maintained as shown. *CK1 4 sDRAMS
“CK2
BAD - BAN ——m—— BAG-BAN: SDRAMS DO - D7 *CK3
A0 - AN AQ-AN: SDRAMS DO - D7 * Wire per Clock Loading Table/Wiring Diagrams
SERIALPD
RAS ——o RAS: SDRAMS DO -D7
VD - BO - 07
% CAS ———& (AS: SDRAMS DO - b7 SCE ] SDA
vss -  Do-B7 CKEQ ————*= GKE: SDRAMS DO - D7 AO A A2
4 NOTE: ALL RESISTOR VALUES ARE 10 OHMS,  WE —— WE SDRAMS DO - D7 SAD SA1 SA2

Figure 4.5.4-J

X64 SDRAM DIMM, 1 Bank with X8 SDRAMs
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s -3
DAMBO———  Loom DOMB4 —— Loom
OQ0 —A—IFQ 0 DQaz ~AM-100
DAY~ DO DQ32 —A0 1 D2
Doz —w-lo2 DQ34 —~A 10 2
0Q3 ~W-{II0 3 £Q3s ~A11/0 3
DQ4 A0 4 DQ38 —AHO 4
DQs —w-Uo 5 DQ3I? —AMHO 5
DG —A-U0 & DQ3s ~W-110 &
DQY —A-0 7 DQ3g —~AII0 7
DQMBH ubaM DQMB5 i
DO —A-U08 DQ40 —N-110 B
DO a0 DQ41 —A 10 8
DQH0 —~A10 10 DQ4Z A HO 10
DO - AUC 11 DQ43 —A~110 11
DQIZ A0 12 DQ44 —A-HO 12
DOI —A-IH0 13 DQ45 —A110 13
DQ14 HO 14 D048 ~A10 14
DQ1s ::zi?.f() 15 DQ47 1O 15
g2 i ]
L1
DAQMB2 1 0em DQMBE LDOM
DQ16 —A-{I0 0 D48 —~V10 ©
DQI7 — A0 1 D1 D48 —Ar/0 1 D3
DO18 —p-{1I 2 DQ50 — M0 2
oQ1g —w-1i0 3 DQST A0 3
Q20 A 10 4 DQs2 —A-1IG 4
D@21 —AHO 5 DQ53 —MHO 5
DQ22 -~N-1/0 6 DQ54 —A1/0 6
DO23 —A-HUG T 0Q55 —A- 110 7
DQMB3 uDaM DQMB7 uCam
0024 —A~{ 10 8 DQS6 A 140 B
BQ25 A HO 8 DQS7 A 1O 9
D26 —A-{YC 10 D058 —A 10 10
B027 w10 11 DQ58 -~A~HI0 11
Q28 A0 12 DOBD A 170 12
5028 —A 110 13 006t —A—1I0 13
0030 —AIO 14 0062 — A 10 14
DQ31 — A0 15 BQB3 A 1/0 15
“ CLOCK WIRING
sty SDRAMS
NOTE: DG wiring may dilfar than described in N
this drawing, however DOVDQMBICKESS ‘CKO 4 SDRAMS
relationships must be maintained as shown. CK1
*CK2
*CK3

BAG - BAN BAG-BAN: SDRAMS 00 - D3 * Wire par Clock Loading Table/Wiring Diagrams

SERIALPD
AD-AN e AD-AN: SDRAMS DO - D3 RAS — 0 RAS: SORAMS DO - D3
vDD WDO-DH CAS — CAS: SDRAMSDO-D3  SCL— B SDA
A0 A1 A2
snmm— = CKE: SDRAMS DO - D3
vss T D0 -D3 CKEQ c I l ]
WE — WE: SDRAMS DO - D3 SAD SA1 SAZ

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Figure 4.5.4-K
X64 SDRAM DIMM, 1 Bank with X16 SDRAMs
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52
S0
s s
DQMBO I DO DQMB2 DOMO
DO0 ~W—HO 0 DOHE —Ar-H0 0
DA —ArHO oo DOHT 0 1 D1
DQ2 -~ AHO 2 DONE A0 2
DQ3 —AMHO 3 DQ19 —AM-I0 3
DQ4 —AHD 4 DQ2G W0 4
DQs —A{0 5 DQ21 -0 5
DQs A0 6 DQ22 —A—0 6
DQ7 -0 7 DO23 —A-0 7
DQMB1 - DOMB3 oaMt
pQs —ar1f08 D024 A0 8
DA —Ar{iiO 0 DQ25 — A0 9
OO — 10 10 DQ26 —an-10 10
DOt —A~1O 11 DE2Y —ar-{I10 11
DQI2 —Ar{ 10 12 D28 —A- U0 12
PO —A110 13 DQ29 LD 13
DQ14 M0 14 D30 — VD 14
£Q15 w110 15 DQ31 —a-{H0 15
DQMB4 T paM2 DQMBB T pamz
BQA2 A0 16 D048 -~ 110 16
0Q33 —A- Y0 1T D48 —ar 11017
DQ34 -~V YO 18 DQS0 — 17O 18
DO35 V10 19 DQsi A~ O 18
0£Q38 —A{ V0 20 D052 —an-{ HO 20
DOs? —A— o 2 DO5Y A= HO 21
DQas ~AW—{ O 22 DQS4 A0 22
DGag A 0 23 DASS — A0 23
DQMBS DOM3 paMB? DOM3
DQ40 —A—{ HO 24 DOSE — HO 24
D41 —An— O 25 D57 -~ HO 25
BQ42 —A— 1O 26 DQBES — A~ 10 28
DQ43 —AN— Y0 27 Q58 w1 110 27
DQ44 110 28 DABO ~ A VO 28
DQAS A0 29 0Qs1 —AM O 28
DQ46 —A| 110 30 DOB2 — AN HO 30
D47 —ar—| 10 31 DQB3 A0 31
* CLOCK WIRING
. CLOCK
NOTE: DQwiring may diffr than descrbed in INPUT SDRAMS
this drawing, however BQ/DQMBICKE/ N
relationships must be maintained as shown. _g}é? 2 SDRAMS
*CK2
*CK3
* Wire per Clock Loading Table/Wiring Diagrams
BAD - BAN ————+  BAO-BAN: SDRAMS DO - D1 P g 9 Liag
AD - AN et AO-AN: SDRAMS DO - D1t BAS et AAS: SDRAMS D0 - D1 SERIALPD
vDoD —y 00 - Dt cAS — & CAS:SDARAMSDD-Di  SCL -k ha—a- SDA
I DO - D1 CKEQ~———& CKE: SDRAMS DO - D1 AD Al A2
vss ' o SR
WE WE: SDRAMS DO - D1
# NOTE- ALL RESISTOR VALUES ARE 10 OHMS. §AO  SAT SA2
Figure 4.5.4—-L

X64 SDRAM DIMM, 1 Bank with X32 SDRAMs
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50 —
3 2
DQMBO : 1 DQOMB4 : ; £
# DOM s DOM s poaM s paM s
0Qo A0 0 b1 1O 0 BGQa2 —AM 100 b 110 O
Qs —A-{1D bo b 1O 1 D8 0Q33 —M{I0 1 D4 L 110 § D12
Qe —AMII02 b0 2 DG4 MU0 2 {170 2
0Q3 —A{IHO 3 110 3 0Q35 — MU0 3 110 3
DQ4 —A{IH0 4 ! IO 4 DQIE—MHO 4 L 10 4
DQs A0S b 10 5 0Qa7 A0 5 105
DQs —A—{I06 L uos £QIB MU0 6 10 &
par A0 T o ¥ £QIg—AUO 7 L3O 7
DGOMBA I 1 DQMBS T 1
DOM s DM s DOM s DOM s
BQa —A 10D {110 0 DQ4G A0 0 -—4c o
BOg — A0 D1 110 1 DY DO4t —A KT 1 D5 UG 1 D13
DQI0 — W10 2 oz D42 —~A O 2 U0z
BQIt A0 3 i 110 3 DQ43 ~A 10 3 40 3
DQI2 A 1O 4 |t 1iO 4 0044 —N— 10 4 bd b0 8
DA A1 5 05 Q45— 10 5 310 5
DQ1§ —~A 106 et 110 6 Q46 —MI/0 & o6
D15 —A-10 7 {0 7 8047 —ALU0 T o7
52 53 |
DQMB2 ; | DQMB6 — ]
DOM s DM s BOM s POM s
DGI6 —A10 0 oo DQ48 —A10 0 ey
D@17 —A{ 10 1 D2 et 10 1 D10 DQ49 {10 1 08 +—1 /G 1 D14
D18 — WO 2 l—q1/0 2 DQ50 —~A 110 2 {102
DEIg —A 10 3 0o 3 DQ5T —A 110 3 1110 3
DQR0 —A{Y0 4 1o 4 D@52 —AW {10 4 L1704
DQ21 —A—{30 5 -} oY} 0053 —AHO 5 L Hios
Qg A 10 6 o s DQS54 A0 6 {106
DQ23 —A{IC 7 b 11O 7 DG5S —A— 0 7 410 7
DQOMB3 T 1 DOMBY I ]
DOM S oM s DEM s .DOM s
DQ24 {100 oo DAS5E A0 D oo )
DERS A0 1 O 1 DOST IO § 7 101
DQ2E ~A-{ U0 2 b3 1o 2 o DQss A0 2 D el 103 2 D15 ]
DG2T —A NG 3 03 DOBY 10 8 {103
DORE —A {10 4 il 4 . DQse M0 4 b 10 4
DQ2g —~A- IO 5 L3O 8 DQas1 —AU0 5 {105
DQag — G 8 A HO B DQE2 ~M-VO 6 L1108
031 ~A 0T O 7 DGE3 —AV0 7 ld 0 7
* CLOCK WIRING
CLOCK .
NPUT SDAAMS NOTE: DQ wiring may differ than described in
“CKO % SORAMS thtls t(.irawang, howe\ta;er DQ]DQMS!CKEIS
relationships must be maintained as shown.
“CK1 4 SDRAMS VoD P
*CK2 4 SDRAMS 10K
K3 4 SORAMS CKE CKE: SORAMS D8 - D15
* Wire per Clock Loading Table/Wiring Diagrams
BAD - BAN BAD-BAN: SDRAMS DO - D15
AD-AN  ———— s AD-AN:SDRAMS DO-Dts  RAS — ™ RAS:SDRAMS DO - D15 SERIALPD
R . -
VoD ——— DO - D15 CAS CAS: SDRAMS D0 - D15
CKEQ ——#= CKE: SDRAMS D0-D?  SCL b SDA
T _ .po-
vs$ B0- D15 WE ————& WE: SDRAMS DO - D15 AQ AT A2
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. * Wire per Clock Loading Table/Wiring Diagrams SAQ0 SAT  SAZ
VDR
10K
CKET CKE: SDRAMS D4 - D7, Dg, D11

Figure 4.5.4-M

X64 SDRAM DIMM, 2 Barks with X8 SDRAMs
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50 p—" ]
S1 | i l
D s s s §
QMBO LOOM LDOM DQMB4 1.D0OM || LoaMm
DQO —AYO O ——{¥0 o DQ32 —WI100 1 HO ¢
DA — W0 1 Bo [-={30 1 D4 DQ33 —A IO 1 D2 — 1O 1 [
DQ2 —ArH0 2 {30 2 DQ3s {102 == 1
DE3 —AUO 3 {032 DQss —AI10 3 — 1703
D4 —ANUO 4 {104 D36 — W10 4 ed 1O 4
DQs A0 5 —{Hos DQ3? —ar-{i0 5 Ld I 5§
Das A0 6 108 DO38 —A-I0 6 F— IO 6
DG7 —AU0 7 o7 Q38— 07 bed IO T
DQMBI ~-- ypam 1 upam DAMB5 —— upam ] uDaM
Das —Wi10 B —uos DQ40 W10 B -3 WO 8
DR —AM-{0 9 —uoe DQ41 w08 -1 WO 9
DQID—M-HO 10 -0 10 DEd2 — 110 10 —i 10 10
DO —AHO 11 1o 1 D43 ~w—ilo 1 Femd 1O 11
DQ12—A—10 12 {40 12 DQ4s —w1r0 12 —1 110 12
BO3—AM-00 13 F—{¥0 13 DO45 {110 13 -—1 V013
DO14-A-{10 14 110 14 DQA46 —~{1/0 14 -y 11014
DO1S—~W 0 15 b1 163 15 DQ47 -0 15 —— 4O 15
52 P
53
5 L3 -3 &
DAMB2 —— \pam T LoaM bamBe6 LDAM 1 LDOM
DQIE—A1I0 l—{HO 0 DO48 —AW 110 0 00
DQI7—A {110 1 D1 {0 1 D5 DQ49 —AIO 1 D3 - 110 1 07
DQi8—A—Il10 2 f{ WO 2 DO5e —A-uo 2 1o 2
DAS—W 10 3 (S E} Dast —A~1/03 b3 /0 3
DO20—A{UD 4 fd 403 4 DQsz —A~1I0 4 {10 4
DRz MO 5 B0 § DQsa ~W-HO S [ 1O §
DQ2a—w—Il0 6 U0 & Das4 —w-H06 B0 &
DO23 N0 7 ] O 7 DOSE —ArHO 7 G 7
DOMB3 UDaM = ubQM DOMBY ——1 upowm —1 upam
DQ24-AI/0 8 408 DQS6 —W-1H0 B | 108
DO25—A—HO 9 LX) DQST —AJI0§ - - 0 9
BO26-~AM3H0 10 it 10 DRSS —AVI/0 6 [ ¥0 10
2QR?-W-hio 1 30 11 BB W10 11 = WG 11
DO2B—W-{1/0 12 w0 12 DOB0 WO 12 1 W0 12
DOZe—A—|I10 13 {10 13 DQB1 —M-110 13 Lot 1013
DQ30-~A IO 14 {0 14 DQBE2 W10 14 i HO 14
DQ3 -0 15 [t 15 DOR3 A1 15 —3 #0 15
RAS ————t= RAS: SDRAMS DG - D7
. * CLOCK WIRING
CAS ———— CAS: SDRAMS DO - D7 CLOCK SDRAMS
CKE0 -~ CKE: SDRAMS DO -D3 INEUT e e S s e
VoD :gi? j gg:img refationships must be maintainad as shown.
10K gg
CKE1 CKE: SDRAMS D4 - D7
* Wire per Clock Loading Table/Witing Diagrams
WE -8 \WE: SDRAMS DO - D7

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Release 7

BAQ - BAN
AQ - AN

—_——

et BAG-BAN: SDRAMS DO - O7
AO-AN: SDRAMS 0O - D7

ve§ ——Ft . DO-07

Figure 4.5.4-N
X64 SDRAM DIMM, 2 Banks with X16 SDRAMs

SERIAL PD
SCL—# - SDA
A0 Al A2
[ i 1
SA0 SAT SA2
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_ 33
52
S0 —“‘**l 51 —**‘l
s $ 3 s
DQMBO #“‘— DOMD DOMO DQMBQ 1 pamo DGMO
DQ0 —AMIO D s LT DQ1s—Ary0 0 oo
DAY WO 1 Do 10 1 D2 DO17 a0 1 D1 ol G 1 D3
BQ2 —AYG 2 oz DCHE—A{I/0 2 1102
0Qa ~AI0 3 =)0 3 DEHG—A{HO 3 103
004 —andiio 4 —f O 4 DQ20—A 11O 4 -1 HO 4
DQ5 —AYO B —{¥#0 5 LOR -0 s —1#05
Das —A~IH0 6 06 BQ22—~ATUO 6 —y¥os
DQ7 —~AII07 1 YO 7 DQR3—~A{HO 7 1 O 7
DAMBT —— b ™1 pamt DAmMB3 DaM1 — pam
Q8 —~AM/08 — 10 8 DQRA—M O 8 L1 08
DQY —A~U0 9 10 e DQ25--ANII0 § —t 1108
DQ10--A /0 10 110 10 DQ26-A-110 10 M-~ 10 10
DA YO 13 1 1O 11 DQR27 WO 11 -l 1O 1
DQ12-AMIO $2 — (2 DO2B~ MO 12 —— KO 12
BQI13—AK0 13 {10 13 DQ2—~W—1/0 13 -3 VO 13
DO14—AHG 14 4014 DQA0—A 110 14 3 40 14
DO5S A O 15 Lmed 103 15 DA —A-[1O 15 1 Y015
DOMB4 DMz 1 powe BOMBE — pome 1 pomez
0Qaz —m/—H0 16 - 110 16 D048 AN IO 16 — 0 16
DQ33 — IO 57 017 D48 —A 110 17 4017
Q34 — A0 18 — O 18 DGO AN 11O 18 1 10 58
DQ35 —A[f0 13 1 1/C 19 DQBT —A 019 ~—1 VO 19
DQ36 —Ar{ 170 20 1 13 20 0Q52 —~M-1H0 20 1 ¥0 20
pG37 -~ 1021 i 11D 21 D53 — A HO 21 —— HO 21
D38 — w10 22 1O 22 DQs4 —a{ 10 22 — G 22
DA3e —A-{D 23 -1 1O 23 DOss —a- 170 23 —1 1/ 23
DOMBS5 — pams ] DoM3 DAMB7 —1 bpous ] DoM3
DQ4G —A—10 74 —t0 24 " pase w10 24 O 24
DQ41 —pqu0 25 — WO 25 057 —~A~{ 10 25 110 25
DQ42 —A—{HO 26 Lo 26 DG56 —A1/0 26 — 110 26
DQ43 — - I/G 27 o er DOSY MU0 27 —1 10 27
D044 — A 110 28 o 28 DABY —A-{ 40 28 - #0 28
DQa5 —A 1029 10 25 DQBt —M—HG 29 - 110 28
DG46 —NV110 30 . -—{ 1O 30 DQs2 Ko 30 — /030
DQ4T —A—1O 3t L—1 110 31 DOB3 —A~{ 110 33 i e k)]
* CLOCK WIRING . _ . )
CLGEKR NOTE: DQ wiring may differ than daescribed in
INPUT SDRAMS thig qrawmg, however DQ_IDE_JMB.’CKEJ’S
relationships must be maintained a5 shown.
*CKO 4 SDRAMS
“CK1 VDD
*Ck2
*CK3 0K
* Wire per Clock Loading Table/Wiring Diagrams CKE1 CKE: SDRAMS D2 - D3

BAD-BAN: SDRAMS DO - D3

BAO - BAN
e AQ-AN: SDRAMS DO - D3

VDD e D0-D3
VES b o D0-D3

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

AO - AN

RAS ——— RAS: SDRAMS DO-D3
CAS — = CAS:SDRAMSDO-D3
CKEG % CKE: SDRAMS D0 - D1

WE ——® WE: SDRAMS D0 - D3

Figure 4.5.4-0

S5CL

X64 SDRAM DIMM, 2 Banks with X32 SDRAMs

SERIAL PD
—b—- SDA

AD A1 A2

SAD SA1 SA2
Release 7
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50
DQMBO ] DOMB4 T
# DaM s DOM s
pagp W00 DQ32 —~A- 1100
DQT WO no DQ3Is —AH01  pg
DOz WO 2 034 WO 2
pos —w{ioa DQ3s —A{y0 3
DOM s DaM s
DQs N0 D DRI M0
DQ5  ~AHD 01 DQI7 MO § D¢
Das Ao 2 DO3E W0 2
DO7T A0 3 DQ39 —W-{Ho 3
DAMBT —=__.1 _ pQMmBss
oOM s DaM s
pos Moo DG4 KO 0
pog  —AWHHO b2 DQ4r ™MI0T pyy
DQie Mo 2 DQ42 ~WHID 2
DO W !.'03; : Q43 N rfo:§ ,
DOM s DaM s
Doz WMo DQad —AM{110 0
DGtd W01 D3 DQ45 —M-11f0 1 Diz
DQ14 —AHo 2 DQ4s M0 2
DQI5 —Wq VO? I DQ47 yo:? I
DOM s DOM s
CBD —WIyoo CBd —Wiy00
CBi A0 1 D4 CB5 —WHO 1 D13
CB2 —Wy02 CB6 W10 2
B3 —~W-{HO3 CB7 A0 3 NOTE: BDQ wiring may differ than described in
this drawing, however DQ/DONMB/CKE/S
relationships must be maintained as shown,
52 j
DQMB2 —-== DQMB6 .
DOM s DOM s * CLOCK WIRING
DQ16 ~AHHO O DQ4B {110 0 CLOCK AMS
D17 —w{Ho 1 D5 DQAG W10 B14 INPUT SDRAM
DQ8 —A—{lf0 2 DQSG A Y0 2
*CKO **4 or 5 SDRAMS
BOT —An 1/03; : Bast —A~{HO 3 ‘CK1 ~4 or 5 SDRAMS
DOM s . DOM s :CK2 '4 or 5 SDRAMS
Do20 —A 100 DQS2 A0 CK3 4 or 5§ SDRAMS
21 A0 53 A~ HO 1 - ] - .
%2; W D6 3354 rliyoz D15 * Wire per Clock Loading Table/Wiring Diagrams
D23 —AA{0 3 DS — A0 3 ** CKG + CK2 must fotal @ SDRAMS,
CKt + CK3 must total 8 SDRAMs
DQMB3 DQMB7 *
. DOM s DOM s
D024 —w o6 DQs6 —a YO0 v
D025 AN YO 1 D7 DOSY -~ D1 Dig po
DO At HO 2 Dass —aw~ o2 10K
D027~ HO 3 DQ59 WA 1O 3
I CKE1 CKE: SDRAMS D9 - D17
BOM s DGM s
DG28 -~ WH0 O DQGO A1 0 RAS —————&= QAS: SDRAMS D0 - D17
DQ2G —A{UO 1 DGET —A 1O 1 .
by —~w-jioe P8 paez —wJyoa P17 CAS ———&= CAS: SDRAMS D0 - D17
Da31 ~A—{HO 3 D63 ~A-{H0 3 CKEQ ~—— CKE: SDRAMS DO - D&
BAO-BAN — . BAQ-BAN: SDRAMS DO - D17 WE * WE: SDRAMS DC - D17
SERIAL PD
AO - AN et AQ-AN: SDRAMS DO - D37
VoD DO - Di7 SOL—# rg—te- S04
L Al At A2
v e pO-DHT | ; |
58 SAD SA1 A2
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. -
Figure 4.5.4-P
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DCGMB4

# pad s DOM s
pao  —W{li0 0 Doz N0 ¢
pat WOt Do poa3 A0 D5
poz  —A-{HO2 DQ34 —A-{H02
pas —AHI03 DQas N0 3
DQ§ N0 4 DO3E N0 4
pQas  —AUOS Q37 W HOS
pas W06 DGag —AN{ 08
D7 —AHOT paag N0 T
o e pawes ——
DOM s DOM s
paa —AM-|loe D@40 —A Y00
DQe  —A-HO D1 Dot —-jl0 1 08
pQig —AHO 2 D4z —WIo2
pait —AW-IIC3 pQ43 —W-103
pQiz —AI0 4 $Q44 N0 4
D13 —AHO S DQ4s —AIIO 5
0ot4 —WHIIO 6 DO4E —VHO 6
pals —W—Io7 0Q47 —W-HO 7
DOMBE ———1 l
DOM s paM s
CBo A0 0 pass N0 0
cBi  —WHO D2 DQ4g —VI0N n7
cp2 —VlfO2 0Qss A0 2
cB3 —WII03 pQasi WMo 3
G4 —WHO4 pasz A0 4
cBs A0S DQs? —W-IiOS
oo  —Wuoe £Os4 —WIIOB
cB7 —«A“"RL‘W pQass —NVHO T
o pDoMB? | ]
pOM s NOTE: DQ wiring may differ than described in
pase —A0 0 this drawing, however DO/DOMB/CKE/S
pas7 —NVIi0 D8 relationships must be maintained as shown.
DRse ~W—{1i02
0088 —A1I0 3
Dasy —AMHC 4
DoGs —A L0 S
Doz —W—jlio8
Dasa A0 7

* CLOCK WIRING
SDRAMS

4 or 5§ SDRAMS
4 or 5 SDRAMS

* Wire per Clook Loading Table/Wiring Diagrams

BAG-BAN ———s BAQ-BAN: SDRAMS DO - D8
AQ - AN e AD-AN: SDRAMS DO - D8

SERIAL PD
AAS —— & RAS: SDRAMS DO - DB
0006 _ scL - SDA
VDD o CAG — 2= CAS: SDRAMS DO - D8 o Al A2
CKEQ————= CKE: SDRAMS DO - D8
VS8 w,‘__:]:‘—_.—-w» Do -D8
WE WE: SORAMS DG - DB SA0 SA1 BAZ

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.
Figure 4.5.4-Q
X72 ECC SDRAM DIMM, 1 Banks with X8 SDRAMs
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S0
5 5
DOMBO & ] .oom DOMB4 LDOM
BOO HOO DQ32 HO 0
BO1 WO t Do D33 ¥o 1 D2
BoR HO 2 Da34 ~AMI0 2
BO3 ¥O 3 Da3s —AI0 3
B4 ~A-{to 4 Da36 ~A~10 4
pas —A-{I05 DQaT A0 &
0OE —AY0 B DGas —W—li0 6
par —A-UOT DG —AO 7
DQMB1 uBQM PQMBS5 unoM
pas —AIO 8 Q40 N0 B
Das ~~A—li0 9 pOdt —w 110 9
DQ1o —~V-uo 1o D042 -0 10
DQIt —A-{HO 1 DQA3 M-I 11
DQ12 ~W-IrD 12 Q44 A0 12
DQ13 —A-H/0 13 DQ45 —A-H0 13
DO N0 14 DQ4E — A0 14
BAO1S —W-{HO 15 DQA?-W‘—{!IO%S
pam * pam ¥
CBO —A{ 110 0 CBa —A 00
cB1 —~~ 1ot 4 CB5 -G D5
cB2 ~w—{Ho2 cBs —A-i02
CB3 — A HO 3 CBY ~W—iHO3
52 I ] * CLOCK WIRING
§ ’ 5 CLOCK
DQMB2 —1 (pam DQMBG LDOM INPUT SDRAMS
et Yoo DQ4s ~A{ 110 0 ‘CKo 4 SDRAMS (Max)
DOI7 101 D1 D49 —A-1I1C 1 D3 ‘CK1 4 SDRAMS (Max)
pais —w—{o 2 DOB0 —M—HO 2 “CK2
pais —A-{U0 3 ) pOsT —AU0 3 ' Chks 1 -
DQ20 A0 4 D52 —A—IF0 4 * Wire per Clock L.éading
Dol =i s pOSE —N-IK) § - Table/Wiring Diagrams
paeg ~WI10 6 0054 ~AN{H0 6
pQ23 —W-Fo7 DOss —AII0T
DOMB3 upamM ) DQMBY § UDOM
0Q2e —WNHI0 8 ' DQ56 WO &
DO2s —M-I0 9 pas? —w{uo g
D026 —A-{U0 10 BQEB —A-{H0 10
DQ27 ~A-IfC 11 £O5E —A-H0 11
0Q28 —W-{HO 12 DABO —A~I/0 12
paezg —W—H0 13 DQBT WO 13
D030 ~A~J10 14 D02 ~W-HO 14
DQ31 A0 15 DGE3 —WIO 15
BAQ -BAN ———+ BAD-BAN: SDRAMS DO - DS NOTE: DQ wiring may differ than described In
this drawing, howaver DQ/DQMB/CKE/S
AQ - AN —ete AQ-AN: SDRAMS DO - D5 ralationships must be maintained as shown.
5 SERIAL PD
DO-bs
VOB e RAS ———=& FAS: SDRAMS DO - D5
V8§ ——Jernne DO - D5 CAS -————t= CAS: SDRAMS DO - DS st SDA
5 - A0 A1 A2

CKED ———t= CKE: SDRAMS DO - DS
WE WE: SDRAMS DO - D5 SAD  SA1 SA2

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Figure 4.5.4-R
X72 ECC SDRAM DIMM, 1 Bank with X16 & X4 SDRAMs
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_ B
S0
DOMBO | } DQMB4 I 1
# DoM s DOM s DOM s oOM s
pae ~—A 100 oo DQazZ AU O 100
DOl A 1O 1 oo ] O § b9 D033 —~VYO 1 D5 L 1O 1 D14
pae —~A— 1O 2 oz DA34 —A~{ 1O 2 o2
DQ3 (1O 3 et 1O 3 DQ35 -~ 50 3 bt 10 3
Dad —A-10 4 -y 4 DGEE ~AH0 4 el O &
DQs —A~{HO 5 OS5 DG37 A B0 § bd b0 5
DAE —MN—YOE T T D38 —N-{ U0 & - U0 6
Da7 —A-U07 L w07 DQ3F —A 0T A U0 7
DOMB1 T 1 DQOMBS I 1
DOM s 0aM s DOM s DOM s
Da8 —MIHO T l—31/0 0 DQ40 M0 0 L1100
NG9 —AC 1 D1 /O 1 Do DA~ D& 1t 3O 1 Di5
DGO~ G 2 Fdl0 2 paag —~-{1o 2 0 2
DG —A O3 4o a DOdE —A 10 3 03
BQ12 —A-{If0 4 L d 110 4 0345 A0 4 L O 4
BQ13 ~AM-{If0 5 oS DQ4s —AUO § /o5
patd —~A~{ IO 6 41106 D046 —A O 6 —vos
BQ15 ~A~{IIC 7 - DQ47 AU T b O 7
DaM s BOM s
cee —A{I00 /00
GCB1 AN 1 D2 4 1/C 1 D11
cae —a-1i02 - 1O 2 DQMB6 T ]
cas —A—II03 103
DOM s DOM s
CB4 —AIFD 4 U0 ¢ DQ4B —A 50 0 oo
CBs —AIK0S L 1O 5 DGdas 461 b I e
cBs —M106 L1106 D5 v 02 7 e D16
CB7 —A{I07 |10 7 Dast —arlio ios
"é'é . BOS2 A 110 4 bt 110 &
D053 WG § 105
[ DOs4 ~W-I06 08
DamMB2 1 i ] DGsE ~A-HO 7 {07 y
DOM s pDOM s
DQ16 (IO D 0 0
pQi7 —~~—I01  p3 01 . pip . bamer i : |
DQi8 {10 2 O 2 DOM s 1 paM s
Daie —A 1o 3 o s DQBE ~A] VG 0 {0 0
0G0 W10 4 b /O 4 Das? —~w— 0 1 o8 101 DiT
DARE —~AM-IO 5 o s DQs8 ~M—HO 2 et O 2
D2z~ 0 6 0 6 D05 ~A1IG 3 Lt 10 3
DO23 —~ IO T o7 DQso A0 4 110 4
) DQE1 —~A KO 5 0 s
DaBZ —AN KD 6 L0 6
DGE3 AT T o7
DaMB3 I 1
DAM s oM & _— * CLOCK WIRING
DG4 —AHO 0 L 11O O : CK
DQZ5 A IO § D4 -1 HO 1 D13 ) INPUT SDRAMS
Poze VS e s . *CKO | *"4 or5 SDRAMS
*CK1 **4 or 5 SDRAMS
DG2E —A-THO 4 LU0 4 oKD w4 or & SDRAM
D029 —M-IH0 § V05 or S
DQ30 —A 0 6 0B “CK3 **4 or 5 SDRAMS
DO3t —~AMIQ T o7 - ) T
NOTE: DQ wiring may difter than deseribad in VoD Wire per Clock Loading Table/Wising Diagrams

this drawing, however DQIOQMB/CKE/S
relationships must be maintained as shown. 0K

BAQ - BAN ——= BAO-BAN: SDRAMS DO - D7 CKE1

"t CKO + CK2 must total 9 SDRAMs,
CK1 + CK3 must total 3 SDRAMs
CKE: SDRAMS D9 - D17

AD-AN  ———v AQ-AN:SDRAMSD0-D17  mAS & RAS: SORAMS DO - D17 SERIALPD
vbo T > D0-017 CAS —————0= CAS: SDRAMS DG - D17 SCL—# . e S0
V8§ ol DO - D17 CKED CKE: SDRAMS DO - D8 IO Af Af
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.  wg ——— 1 WE: SDRAMS DO - D17 SAD SA1 SA2
Figure 4.5.4-S
X72 ECC SDRAM DIMM, 2 Banks with X8 SDRAMs
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. S
50 T ]
S s 5 8
DQMBO#“‘"‘“ LDGM ] Loom DQMB4 —1  Loam | oam
DOO AN KO 0 Ltk DAz~ 100 {400
DOt W HOA Do /0t D4 D33~ W0t D2 =1 WO 1 D&
pR2 —AM Vo2 310 2 poas-—-N— o2 — vo 2
DQ3 —wW{ VO3 o s pO3s—w- 103 10 3
DQ4A —A O 4 F-HO 4 D03~ 10 4 110 4
BQs —W-j HO 5 105 pQar-—-w-i oS 1 HO 5
DQE AN 108 Huos DQIB—N- HOB 106
par —w-l o  Hlvor DQ3g—W-— W07 a7
DOMB1—— upam ™ uDQM DQMBS ~—— UDOKM "1 UDQM
pos —A~1 o8 o8 DOd0—W1 1108 ~ o8
DQY W 109 uo 9 D4 —W HO 8 I~ W08
DGO A~ VO 10 4 1K) 16 pQaz—ar- 1010 |- 10 10
DA A YO 1 40 11 DQ43—AN— HO 1t 1 MO 1Y
D2 —AM-1 10 12 I 110 12 DQad—- 1012 |-+ WO 12
BQI3 -~ O 13 — 1D 13 DOds-W— 11013 — V013
DQ14—AN— 1O 14 00 14 DQAB—AN— O 14 - HO 14
DQ1S—A HO 15 110 15 DQ47T—N- 1015 [ K318
I [ 1 | [ I
DOM s DOM 8 DOM s DOM 8
cao—A W00 H WO D CB4 HO O - YOO
CBY—~A—{ 101 H 1o 1 cBs 4o 1 H 1ot
co2 - o2 pa o2 D9 cBe voz D10 H 1o o1
CB3—N-{ 103 H o3 CBY o3 4 103
— 83
§2 : I -
& s 5 5
DQMB2—-{ oM 1 LDOM .DQMBG 1 Loam ™7 ibaM
DQIB—AW-1 100 {100 pQ4a—ar- 100 10 0
DGI7 W 1O D1 HHO 1 0s DO4AS--W— 1O D3 L O o7
DQIB—A-F 1O 2 L DQEO—W-1 402 10 2
DQIg—A-] O3 10 3 DO5T—A~] 103 1110 3
P20 —A 1O 4 1O 4 DQ52 A 0 4 100 4
DOt W DS 110 5 DQs3—~W O3S G 5
pQzz--N— 108 —1Cs DS~ HO6 30 &
DOEa— HO T ek DassS—W- IO T ! 40 7
DOMB3-—  ypam 1 uoom DOMB7 1 ubom ~1 uypaM
DOR4—N-1 1O 8 L o8 DQSE—A— 10 8 -t WO &
pOEs —A HO 9 L+ oo QST —A D9 - 10 9
D026 —A— HO 10 i 10 10 DQSE-—~A 110 10 ‘oo
D27 ~~Ar-| 1O 11 1 1o i1 DQEG s WO 11 emd 0 11
DQ28 A HO 12 I~ ¥0 12 DQB0 A YO 12 | 1fO0 12
DQ2ZI —A YO 13 L1 IO 13 DOGt —A 10 13 L 110 13
DAz —-| WO 14 ] 4O 14 DQB2—Ar-| 1O 14 ey HO 14
DO31 —A~1 HO 15 T /0 15 DOES -~ HO 15 - 4O 15
- —
VDD RAS —————& RAS: SDRAMS DO - D11 NOTE: DQ wiring may differ than described in
this teawing, however DO/DQMB/CKE/S
10K CAS ———# CAS: SDRAMS D0 - D1 relationships must be maintained as shown.
CKE? CKE: SDRAMS D4 - D7, DY, D11 CKEQ———+= CKE: SDRAMS DO - D3, D8, D10
WE ————t WE: SDRAMS DO - D11
W M * CLOCK WIRING
BAG - BAN ———  BAO-BAN: SDRAMS DO - D11
SERIAL PD CLOCK SDRAMS
AD - AN e AQ-AN: SDRAMS DO - D11 INPUT
*CKO | 4 SDRAMS
VDD e DO -0 'CK1 | 4 SDRAMS
T . ‘K2 | 4 SDRAMS
vas ng- Pt K3

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Release 7

SAD  BAt

5A2

Figure 4.5.4~T
" x72 ECC SDRAM DIMM, 2 Banks with X16 & X4 SDRAMs

« Wire per Clock Loading Table/Wiring Diagrams
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59
DQMBO DQMB4 -~
# DOM s poM s
DGO —A{ 110 0 DEag —~A 10 0
DRt —A IO § Do DG33 -0 1 Do
002 —A-0 2 DO —A-110 2
D3 A0 3 D035 —AM uor? ‘
T RS SR
DM s BOM s
DQ4 —A Q0 DQ36 VIO 0
DGs —~AI0 1 53] QA7 =AU D11
DO —w 10 2 DO —AMHO 2
DQ7 —AH0Q 3 DQ3Is A0 3
DOMB1 —=—= | DQMB5 i
poM s DaM s
Das —M-II0 o DO WD 0
DGy A0t B2 DO O § D32
DQ1O~WV-40 2 DQ42 —~W- 10 2
DO11*W"““U0:? . 0043—W‘~|Io:? [
DOM s BOM s
pa2—A-10 0 DQa4 WG ¢
D310 1 D3 D45 —VH0 1 D13
DO14—A—=10 2 £Q46 —WV-HO 2
DO15— N1 I,'o:_’; . 1}067-w‘-[,ro;? ;
BOM s paM s
CBG —A1O 0 CBS —AMIID0
CBY1 —A10 1 D4 CB5 —AM1I0 1 014
CB2 —Ar-HO 2 CBG —A 02
CB3 —A~{HG 3 [of:14 YO 3
52
bamMme2 DQMBS ! NOTE: DQ wiing may differ than described in
pDOM s DOM s this drawing, however DQ/DQOMB/CKE/S
CBA — A0 0 CB12 —AM100 refationships must be maintained as shown.
CBY —A~1HOD 0% CB13 —A™ 101 Dis
CHI—A-il0 2 CB14 —A 50 2
CB1 —~AHD 3 CB15 ~AH0 3
1 I I 1 VDD
DM s DOM s
DQI6--A- /0 0 DQIs—A{HO D - .2 10K . o
DQI7—A—IO 1 D8 SQE W01 T pyg CKE® CKE: SDRAMS D10 - D19
cois—a—{10 2 D050 —A 10 2 .
DQig—A 10 3 051 A |,roai RAS ———— RAS: SDRAMS DD -D19
NS PR SR T
DOM s 0OM s CAS — & CAS: SDRAMSDD-D19
RGO IO 0 DS~V I 0 CGKEQ— " CKE: SDRAMS B0 - D9
DG21—A110 1 o7 DO53 ~A IO DiT . R
DaEz—V-{1lI0 2 D54 A0 2 WE = WE: SDRAMS DO - DS
DGR3 —~V-10 3 DOSS —~VI10 3
DQMB3 DOMB7 ——— I
DaM s DOM s
BO24—N— V0 0 Q56— 1100 . * CLOCK WIRING
DQ25—W 10 1 Da DOST—M- 101 pisg CLOCK SDRAMS
DO2G-A] (0 2 DQ56 —A-] 110 2 INPUT
BQ27T—AM uoi? | 2058 —AM IIOE'A : *CKD | 5 SORAMS
DEB—ANH00 DOBO—A 110 0 .
DO2G—AHOT  po DOt ~A-01 oo CK3 | 5 SDRAMS
0CR0-W-130 2 DQBZ ~W- 110 2 * Wire per Clock Loading Table/Wirng Diagrams
DOBT—AI0 3 DOBI—A10 3
SERIAL PD

BAQ - BAN —-——  BAO-BAN: SDRAMS DO - D18

AG-AN AD - AN: SDRAMS DO - D1g SCL— [ SDA
AD A1 AZ
VoD T &= DO - D19 [ ] [
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. T SA0 SAT  SA2
T yss o DO - D19
Figure 4.5.4-U

X80 SDRAM DIMM, 1 Bank with X4 SDRAMs

Release 7
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50
DQMBO “—--—"““‘1 pQMB4 a— N
# pom S paM s
pao  ~ANU00 DQs2 —N- B0 D
DG A0 1 oo 0033 —A—{10 1 D5
paz —A-02 DO —A-{ 02
pos w103 poss —w 1o 3
pas —w-juos DQ36 —A-{ 110 4
pas Ao s DOIT —~N— 06
DQs  —AIO 6 DQ38 —M-1HG 6
par w1107 D3 AU 7
pamBt ——— | DOMBS ———____|
paM  § pam S
DO —M-HO G DQdE —A 100
paa N0t D1 DQdL A 1D 1 o6
pQ10 ~W 1102 DQ4z —A-{1I0 2
patt —A~Hi0 3 P03 —A~-{H0 8
pQiz ~A— 10 4 DQa4s ~-A-{10 4
DOHE YO 5 D45 N0 5
DQ14 ~NIOE Da4s —A{Ho e
pQIs ~N—II07 0QaT —A1107
[ ] ]
pomM s oo S
CBO  —NlIOD cEs —w-100
cat  —W-lio 1 D2 CB9 —WHIO1 07
oz —Wl02 cgt0 —A—102
CB3 W03 CB11 A 1103
CB4  —Ali04 CB1Z —A~ 10 4
CB5 —W-li05 CB13 —A105
cHs  —Al06 cBié —w{uos
cg7 ~weor ] CHI5 W IO T
g2
pamB2 ——— DOMBE ———
DOM 5 poM s
pate —w—juoe £Q48 N 1100
DG1T —A—HO 1 D3 nadg —a~{ 1o 1 D8
pats —w 110 2 pas0 —-iio 2
DQ19 ~AHO 3 past —w-uo3
Da2o —AI0 4 D52 W10 4
021 —WII0 5 pas3 w1 s
paze —A-I10 6 DOSE —A—L0 6
DOLE —AHO 7 pass —~-{uo 7
DOMB3 w—-—wﬁ”‘*{’—— DQMB7 ————
DaM s DM S
D24 —AHO G DOSE —A{ VO ©
DORs W0 ¢ D4 pas? —A—{HO 1 D9
pa26 —{1i0 2 DOSE —A-{10 2
pQa2r —A-HI0 3 pQsa —W—{Y03
DO2E —M— KO 4 DABO —N—{ 0 4
DGz A0 S Dasy —AN-{10 5
0033 —AII0 6 pOE2 ~W V08
0oET ~W-{H0o 7 DQAB3 A IO 7

BAD - BAN —r—e
AD - AN e

BAO-BAN: SDRAMS DO - D8
AG-AN: SDRAMS DO - D8

vbD W_—:L—w—m—e-DD-DS
W DO-DO

V8Ss

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Release 7

AAS: SDRAMS DO - D8
CAS: SDRAMS B0 - D9
CKE: SDRAMS DO - D9
WE: SDRAMS DD - DY

Figure 4.5.4-V
X80 ECC SDRAM DIMM, 1 Bank with X8 SDRAMs.

JEDEC Standard No. 21-C

Page 4.5.4-23

NOTE: DQ wiring may differ than described in
this drawing, however DQIDQMB/CKE/S
relationships must be maintained as shown.

-

CLOCK WIRING

CLOCK
NPUT SDRAMS

“‘CKO
*CK1
*CK2
*CK3

5 SDRAMS
5 SDAAMS

SCL—¥=|

* Wire per Clock Loading Table/Wiring Diagrams

SERIAL PD

SDA
AG Al A2

SAQ0 SAT BA2

XILINX EXHIBIT 1013
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80
s 3
DGQMBO T LDOM DOMB4 ——————— LDOM
DQG - A-{ 110 0 DQIZ—AII0 0
DO1 —A-1HO 1 Do DI 1 D3
DGz~ 2 BOM—A1/0 2
DGR3 —A-IiO 3 DQB5 A0 3
D4 A0 4 DQIE—A 11O 4
0DQs —A~-I0 5 DQ37T—WI/O 5
DAB ~W-{lI0 6 DQIS—A /O 6
DQ7 —AAU0 ¥ DA AHUO 7
pOMBI1 DM DOMBS UDaM
DQs KO8 DQAO~W-{1/IO 8
DQY MO 9 DG~ V0B
DA 0 10 DQ4Z—A—40 10
pQI—AMIO 11 DQa3—A-UO H
DO12—WIo 12 DQ44—AHO 12
D3O 13 DQ45—MIO 13
DQI4—W11D 14 DQAE— A0 14
pQIsS—M-I10 15 DQ47T—WIHO 15
] l
5 s
LDOM DGMBE ——1  LDQOM
CBO —WV /00 DQ4B —NII0 0
CBt ~M0 ¢ D1 DQ4Z —A1HO 1 D4
cea ~ Mo 2 DOS0—A 10 2
CB3 A0 3 DQS1T—AII0 3
Ci4 10 ¢ DQ5Z —A 10 4
GBS —WMII0 S DQE3 VIO 5
CRG —AMI0 6 DRSO 6
cp7 ~WIo 7 DQS5 —A /O 7
upeM ) DAMB7 —eeend UDQM
CB8 ~AMIO B D56 ~A-| O B
CRg —W10 & DOST —A{ 10 8
CB10-WM11/0 10 DO5E —A{ 1O 10
CBIT—A-110 11 Q5 A HO 14
CBAZW0 12 DQBO —Ar{ 17O 12
CB13 W10 13 . DQsT A 110 13
CR14~N- 110 14 DOBZ —An 11D 14
CB15M /0 15 DOB3 A 11O 15
52 [
NOTE: DQ wiring may differ than described in
5 this draviing, however DOYOQMB/CKES
DOMB2 —— wbam - relationships must be maintained as shown.
Dmﬁx oo * CLOCK WIRING
A L RAS —¢- RAS: SDRAMS DO - D4 CLOCKT  sprams
DG 10 3 CAS ———= CAS: SDRAMS DO - D4 *CKO 5 SORAMS
D200 4 .
DQz1~M-Jio 5 CKEQ—— CKE: SDRAMS DO - D4 CK1
- CK2
paze—-lio & — . . B
paza—AIo 7 WE WE: 5DRAMS D0 - D4 . CK3 -
DQMBS —meemeeed  IDQM * Wire per Clock Loading Table/Wiring Diagrams
0G24~ 10 B
DO2S—A- 11D 8 SERIAL PD BAO - BAN - BAD-BAN: SDRAMS DD - D4
DQ6—A 1D 10 AD-AN - AQ-AN: SDRAMS DO - D4
BOR2T A0 11 SCL Lt SDA
DQRB—AMH /O 12 VoD 00 - D4
0028~ 170 13 AO A A2 L
D30 WO 14 ) X DO - D4
DO HG 15 SAD SAT sA2 Vs

# NOTE: ALL RESISTOR VALUES ARE 10 CHMS.

Figure 4.5.4-W
X80 ECC SDRAM DIMM, 1 Bank with X16 SDRAMSs
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. Bi
S0
DQMBO I | bQoMB4 [ |
# DaM s poOM s BQM s DOM s
poo —W—HQ 0 fomeed OO £Qs2 —A110 0 =100
gl A0 T Do o WO 1 D10 0033 A0 (8] e 00§ D18
B2 w100 2 {102 DQ34 —A0 2 —{yo2
a3 —~ 0 3 1103 0Q35 A0 3 03
004 —WHO 4 el WO 4 DQ3E —W-{ 0 4 Y0 4
005 A0S b 110 5 DO37 — W YG 5 Y05
Qs WO 8 1106 nGag w0 6 F—YQ 6
Doy —A-HO Y - 0 T D33e — V{0 7 [-{¥O 7
DQMBT ] , DQMBS5 I ,
DOM = DaM s DOM s ooM s
Dag — A0 0 Q0 DQ40 ~W— V0 0 10 O
pag —A—{01  py o1 py DQdt —A-UDT  pg V01 pig
DQ 19N 11 2 =4 HO 2 DQ42 —W—IHO 2 [t BO 2
PO A0 3 1 O 3 DQ43 ~AHHO 3 e 1749 3¢
DQI2 WO 4 P—di IF 4 nQad —WIIC 4 /0 4
DGi3—W= 05 -—1 /O 5 0045 ~A-11IG & =305
DQ14—A— O 8 pomet VO 6 DQ4s W lIC & [~—1FO&
DGIsE—AlO T {07 DQAT {0 7 -0 7
DOM s DaM s
CBO —A—I00 — 130
CB1 ~A—Ifl01 D2 0l pig DOM s DOM s
cB2 ~W-{li02 11102 CBE —A-¥O0 ¥ 0
CHI —AU03 —103 cis ~wyo1  py S
CBa MU0 4 W04 CB1g —A—{VO 3 Ly 2
CB5 —Aa1I05 {105 CB11 -0 3 1 3
CBg ~wW—{if08 06 CB1Z —AMUO 4 Lo 4
cB7 ~wW—If07 107 CB13 AW UO 5 105
- CB14 =W~ 10 6 106
— 83 CB15 —M—{Y0 7 Y07
82 l
DQMB2 ] i 1 DQMB6 I }
DoM s DOM g DOM s DOM s
DO~V NG O 00 7 Q48 —A IO 0 --—1110 0
©DQIT WO 1 Da et O 1 D13 DO49 — A0 1 ‘D8 S 3O Dig
D —AV-H0 2 ==L G 2 DOSO ~AW- WO 2 et O 2
DO1g N0 3 [t O 3 DQSY {0 3 {03
BQzo—ANI10 4 110 4 0052 ~ Wi lI0 4 10 4
DOz —-W-HO § ~=11/0 5 £Q53 ~A10 5 11105
DOz~ HO 6 P HO & $O54 —AHO B [ O 6
DORI—WV 0T P07 DOSS —~ MO 7 07
DOMB3 I ] DQMBY I ]
oM s DaM 3 DOM s DOM 13
PQ24 —N—1/0 0 ——-11/0 0 DOSE W00 [ O O
pozs—~-{I01 pa 0t 44 DOS7 — A0 1 Do —I01  pg
DO25 N 110 2 a2 2068 —W—1/G 2 —1{l0 2
DO27 M0 3 o3 £Q59 ~W—I/0 3 40 3
pCRe— WO 4 o4 oase —~AM-0 4 F—t 10 &
DQRe—W—IO 5 1105 pasl ~wW—ilio 5 105
vDp  Deo—w-ilos 110 & pasz ~A{HG § L 11 6
[0 7 DGR3 ~W— O T KO ?

DO —A—O T
% 10K
CKE1 CKE: SDAAMS D10 - D18

BAO - BAN
AD-AN  ——— = AD-AN: SDRAMS DO - D19
RAS ———t> FAS: SDRAMS DO - D18
CAS ———8= CAS: SDRAMS DO - D18
CKEQ—— -t~ CKE: SDRAMS DO - D3
WE = WE: SDRAMS DO - D19
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

-

Release 7

BAD-BAN: SDRAMS DO - D19

* CLOCK WIRING

CLOCK

NEUT SDRAMS
*CKO | 5 SDRAMS
*CK1 | 5 SDRAMS
scKk2 | 5 SDRAMS
‘CK3 | 5 SDRAMS

NOTE: DQ wiring may differ than described in
this drawing, however DO/DQMB/CKE/S
relationships must be maintained as shown.

VDD I S—— Do - D19
V8Ss __l__4. DO -D18

* Wire per Clock Loading Table/Wiring Diagrams
‘ _ Figure 4.5.4-X |
X80 ECC SDRAM DIMM, 2 Banks with X8 SDRAMs

SERIALPD

SCL—»

- SDA

AC A1 A2

S‘AO S‘Ai SIAE
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— i
S0 ;
s s 3 s
DOMBO —5 LOaM Ll LDOM DQMB4 ——— LDOM - LDOM
Dao W0 ¢ {10 0 DQIZ—WIIC 0 F—¥0 0
DQi WO 1 Do FlUO 1 b5 DOA~AIC 1 03 10 o8
DQz —W-lio 2 o2 DQ34—W—II0 2 o 2
D3 —A-0 5 F—1i0 3 DQISHH/0 3 U0 3
D4 A0 & rerd 1D 4 DQIE-WI/0 4 Ftdf0 4
pOs ~W-iD 5 ——1/0 5 DQITIIG S LG 5
DOE M0 6 0 8 DQIBAMHIO 6 06
DQ7 MO T o7 [3le% i 10 04 111G 7
DOMBI1 DM 1 uDQM DOMBS uDamMm 1 UDQM
DQE —a-{liO 8 G 8 DQ40~N-II0 8 o8
0QY A0 9 =10 9 DQS1—WII0 9 o9
DQIG 1O 10 0 10 Q42O 10 o 10
DO —A 1O 11 F—10 1t Q30 11 {10 13
DQ12 I 12 11 12 QA0 12 {0 12
DO13-H70 13 - 11O 13 QA5—NVHO 13 110 13
DO 5110 14 110 14 DQ4s— O 14 P10 14
D50 15 —{I/0 15 DQ4THO 15 1110 15
I [
k3 5
LDOM —  LDOM
CBO —A~HO 0 l-—{110 0
CB1 —W—IiO 1 Dt 1o 1 06
CB2 M0 2 P10 2
CB3 —A-HI0 3 F—woa .
cad —w-0 4 F—1HO 4 s 5
CBS —W-li05 ol O 5 DQMB6E LDOM 4 LDQM
CBE —W-II06 L] |
ca7 —~fuo7 1110 7 %gg""“ v o
. -] 04 o1 pa
Ubar uDaM Da50-w~{ro 2 o2
CBg —M-G8 e 8 DOS1 —AH0 3 10 3
oy ~lioa o8 505210 4 -0 4
CB10 —A{Y0 10 F=3l{3 10 DQE3 A1/ § - di0 5
C81t —AW-0 11 ::l[.’o 11 : DOS4—ANO & Y
CB12 V{110 12 O 12 BQES -0 7 - O 7
cB13 ~MIO 13 4013 DOMB7 UDaM ] Loam
CBt4 V{110 14 Y0 14
CB1s —A 1D 18 o s DQES -1 110 B O 8
DQ5T —A IO § [0 8
DQSE A 1O 10 —s0 10
'é"é D59 —A 1O 11 0 1
DQBEO—A— 1O 12 g 12
— ‘Dast M 1O 13 10 13
52 Das2—w»-1/o 14 [~ 1/Q 14
| Dasa—w—i0 18 10 15
& 5
DQMB2 ——— 1 tpam - LDOM
DQ16 —A-1/0 0 et 103 O
DCHT —WjH0 1 D2 {170 1 D7
DQis HC 2 o2 .
DQ19 HO3 o 3 CLOCE?LOCK WIRING
020~ 4 P40 4 RAM
0Q21 —AHI0 S e HO 6 .. INPUT SLRAMS
DGR2 —II0 6 [—1C & TCKO 5 SDRAMS
DG23 A0 7 t 1O 7 . .
DOMB3 — 1 o LA gﬁ; 5 SDRAMS
DQZa —~M110 8 0 B *CK3
Q25 —AM-1110 9 {10 8
D26 ~A-1110 19 IO 10 * Wire per Clock Loading TableMWiring Diagrams
DQ27 A0 1 {170 11
D028 —~AM KO 12 o 12 VDD
0Q29 W10 13 33101 13 VDD Do - D9
D030~ 110 14 0 14 10K L
0031 IO 18 1015 CKEY CKE: SDRAMSD5-09 V8§ L . D0-D9
NOTE: 0Q wiring may differ than desceibed in SERIAL PD
this drawing, however DQ/DOMB/CKE/S RAS ———& RAS: SDRAMS DO - D8
refationships musi be maintained as shown.
e 3 -
BAG - BAN BAQ-BAN: SDRAMS DO - D9 CAS CAS: SDRAMS DO - D9 SClL—# s A1 A2 Lt~ SDA
AD- AN s AD-AN: SDRAMS DO - DB CKEQ = CKE: SDRAMS DO - D4 % % ‘
# NOTE: ALL RESISTOR VALUES ARE 10 OHMS. WE — WE: SDHAMS DO - D9 SAD SA1 SA2
Figure 4.5.4-Y
X80 ECC SDRAM DIMM, 2 Banks with X16 SDRAMs
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4.5.5 — 144 PIN DRAM SO--DIMM FAMILY

NOTE: it is recommended that this module be used primarily for main memory applications. Atthe time
this standard was published, the Commitiee was working on a standard for a Graphics 144 Pin Module
to be published in the near future.

CAPACITY—up to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40 bits.

DATA CONFIGURATIONS—Two DATA Word configurations are defined:

64 BIT DRAM without PARITY
—72 BIT DRAM for ECC CODES
CONFIGURATION—10 Different Configurations are defined using various combinationa of X4, X8, and X16
- DRAM memories including 2 bank configurations, & for 64 bit and 5 for 72 bit.

.OGIC FEATURES—The modules contain the Serial Presence Detect (SPD) feature that consist of a
built in serial access EEPROM that stores information on mutiple parameters and attributes of the
module such as technology, storage capacily, configuration, data word configuration, refresh mode,
and speed of the module.

PACKAGE—144 PiN JEDEC SO-DIMM MEMORY MODULE

PiN ASSIGNMENTS —Figs. 4.5.5-A & 4.5.5-B

MODULE PIN NUMBERING AND KEYING METHODOLOGY -— Fig. 4.5.5-C

TECHNOLOGY COMPARISON TABLE — Fig. 4.5.5-D

DRAM SPD INFORMATOION — Fig. 4.5.5~-E

X64 DRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.5.5~F through 4.5.5-J

X72 DRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.5.5-K through 4.5.5-0

Retease 7
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X72 ECC MCDE DivMM

X64 DIMM
- b Y 1 - 2 \ VGG | il
Lty 3 — FRONT REAR T 4 0032 | meceein
[ { DCH 5 L~ SIDE SIDE 5 Srpre p——
= ggi ; ::Ij - 8 DO34 | ——i
] 0 D35 | moe—ind
g | VDD 11 ™ — > v
el L2 2 — - 14 D038 | —enii
=—loas = — { 16 5037 | mesipnd
oo 2z - - 18 0Qag § i
A— et 2 = -~ 26 0Q3g | i
et R2TY 24 1 P ™ ves
o |80 28 - = 24 CEd | moeei
s | DY 25 [ = s =
ob 2L -] (— 28 VoD | ——in
ot | ALY 29 | = - 3
s A 2 - ] 3z Ad —
e £ = - - 34 A5 i
pf—— | Y55 35 [ — p ves
e £ 2 — ] 38 D40 | it
it L 22 = ] 40 DQ4Y | ]
o joais 4 = £ 42 DQg2 | ——
——— | (3011 43 [ P = oy
S = — - 6 vop_ | ———im 4
= tooi2 | 4 - (- 48 DQAd | i %
j——— | D113 49 - = p Py e
jo—— | DQ14 5t - 3 = po E}Qdﬁ'.
C——oais 2 1 - 54 BQ4y § ————im
A K = - - 56 VEE T M
£ e £ — 58 NC CB34
CB1 NC 59 1 o~ - e o
bl rmromes | Q25 61 ™ [
- o0 |6 | [ = - R
P | [} 65 (]
i m— e - - 86 RFY | =i
S— e o — 3 &8 RFY | =i
Irmm— p— - — - 70 REY | s
L [ 72 AFY |~
—

Figure 4.5.5-A
144 Pin X64 & X72 DRAM SO-DIMM, PIN ASSIGNMENTS
UPPER HALF

0
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X72 ECC MODE DIMM

Figure 4.5.5-B

X684 DIMM
/ TN \

[&— | OF 3 — \"é 74| AFU |
jd— | vs5 5 - [ — %6 vss R
Ch2 NC 77 o] (- 78 NC cBg
€83 | NG 79 1 FRAONT AEAR — 80 NG CB?
T ven ” — SioE SIDE - = .
b | DO1E a3 o — B84 A8 | et
o | 88 ! (- 86 DQ4Y | i
e [305F:] 87 [ — 88 DOBO | et
pe—— | Do1g | 83 | [ - %0 LTl ——
[iormem | YSG a1 1 [ - o2 VS5 | ]
(—— ] DOzo | 93 - £ 94 | DQse | ———is]
e loon | ss | I - 9 | DQs3 | b
@—— | pa22 97 | r 98 DQss | ——]
(e | Do3 | 99 1 — 100 | pass | ——b]
il 32 101 - - 102 | vOD | ——
(| a5 103 - - 104 | A7 | ——
[e—— A8 105 - - TR —
[ VS5 107 | — 108 vss | —
o | A9 109 = - 140 | A2 | oo
e | A1 1 1 ] 12 | A13 | ——
[&—— | voD 13 = - 114 | ypp | s
o Lol B - 16 | CEp | ———
[ | CES 1z 1 — 18 | TEF | ot
e lvss | me ] (o 120 | ves | ——w
[—— | boes | 2 - = 122 | _Dasg | =
M lpoes | e = [ 124 | pasr | —=
<+ oass | 15} [ =] |z | Doss | —
f——— | pay | 127 - (- 128 | DQsa | mmne—i
[——- | ypg 120 o o 130 | VDD | st
ot | D8 1 131 1 - 132 |- poeo | ——
r—— | poge {133 L] S 134 1 Qe | et
| oo | 135 - - 138 | Dosp | ——
10031 1 137 - e 138_]_DQeg |
1 vss I S =] t4p | ves | ———a
= | soa | 341 1 e § 142 | scL | ——
O J17)) 143 [ 144 e

R n 4 VDD

Page 4.5.5-3

144 Pin X64 & X72 DRAM SO-DIMM, PIN ASSIGNMENTS
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The diagram below shows the keying methodology employed on 8-byte SO DIMMSs. The voltage key pro-
vides a positive interlock so that SO DIMMSs can only be plugged into a system with the proper supply
voltage, reducing potential damage to the module DRAM chips. Unless the designer chaoses the ap-

propriate connector, the system will not work,

Centerling
Voltage
Key
8 Byte S0 DIMM » 8y
Vollage Key Position > 3.3V
P
XXV

144 Pin 80~-DIMM
Pin assighments

144 Pin SO-DIMM, Back Side

Figure 4.5.5-C
144 Pin SO-DRAM DIMM Keying Methodology
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Pin # DRAM SODIMM SDRAM SCDIMM
23 CAS0 BOMBO
25 CAS1 DGMBH
61 DU CKO
65 bu RAS
69 RASO 30
71 RASI S1
73 OE DU
111 AlQ AIO/AP
115 CES2 DOQMB2
117 CAS3 DOMB3
24 CAS4 DOMB4
26 CASS DOMBS
62 DU CKED
66 pu CAS
68 NC CKEl
70 NC Al2
72 NC Al3, DSF
74 NC CK1
108 All BAD
110 Al2 BAI
112 Al3 All
116 CAS6 . bOMB6
118 CAS7 DOMB7
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Figure 4.5.5-D
Pinout Comparison, 144 Pin DRAM & SDRAM SO-DIMM

JEDEC Standard No, 21-C

Page 4.5.5-5

XILINX EXHIBIT 1013
Page 381




24

JEDEC Standard No. 21-C
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8 Byte DRAM SO-DIMM PD Information

« Serial PD Interface Protocol: 12C (Synchronous 2-Wire Bus)

» The following information is to be written into EEPROM device during module production:

a. Module Configurations, Addressing: (Bytes 3-7)

Option 1 Option 2 Cption 3
Module_ DR.AM. WES F5E 55 AS A =I5
Configuration | Organization | o0 | x| Adde. | Addr. | Addr | Addr.
512K x 84/72 512K x 8 10 g
M x 64172 512K x 8 10 g
1M X 8472 1M x 4/16 0 10 12 8
2M x 84772 IM=x 16 10 1w | 12 8
2M x B4f72 2Mx8 11 10 12 9
4AM x 64/72 IMx8 it 10 12 9
4M x 84772 4M x 4116 11 11 12 10 *13 9
BM x 64172 4Mx 16 11 1 12 10 *3
BM x 64/72 M x8 12 11 13 10
16M x 64772 BMx 8 12 H 18 10
16M x 64772 16M x 4/16 12 12 13 11 14 10
32M x 64072 16M x 16 12 2 13 11 14 10
32M x 64172 32Mx 8 13 12 14 11
B4M x 64172 32Mx 8 13 12 14 11
64M x B4/72 64Mx 4 13 13 14 12
{Note: All options possible with DRAM standards are shown)
* This addressing option applies to x16 DRAM configuration

b. Allowable configurations: (Byte 11)
— %64 (Non-parity, Byte controls)
— X72 (ECC-optimized, Byte controls})

¢. Functional Attributes:
-~ Power Supply Voltage/Interface levels (Byte 8)
~ HAS access (Byte 9),
~ CAS access (Byte 10)
— Refresh rate/type (Byte 12)

For Detailed Serial PD Byte data see section 4—7-7, DRAM Serial Presence Detect Definitions.

1. Serial PD interface is standard 12C architecture

2. Pull-up resistors (4.7K typical value) are required on all open drainfopen collector bus devices (SCL
and SDA).

3. Current sink capability on SCL and SDA source {lo, max) must be at least 3ma fo maintain a valid
“low level”.

4. 12C Bus specification:

Figure 4.5.5-E
144 Pin X64 DRAM SO-DIMM, SPD TABLE AND INFORMATION
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OED
WED
 RAS0
CASD —— |
CAS RAS WE OF
000 Q0
Day —{H0) 0o
paz —iio2
pas —03
H i 1 i
CAS RAS WE Of|
DQ4 —1100
pOs ~—{EOt D4
DO ——H0 2
DGr ~HQ 3
CASH
CAS RAS WE OF
Do —lo o
pQe —Ho i
pao—woz D2
DQss LU0 3
k| i I H
CAS RAS WE Of
pQt2—{100
DO1I—HO 1
pGta—uo2 OO
pons—{0 3
AS2
CAS HRAS WE OFf
nos—Ho 0
patr—i¥ot  pa
pQig——{¥o 2
D190 3
I | H I
CAS RAS wi QF]
DQ20—4H#0 0
pozi—l01  ps
D22 -G 2
DO23—{HO 3
CABS ——==
CAS RAS WE O
D410 0
Do25 110 1 D6
DQz6——C 2
£Q27 - HQ 3
3 N i
CAS RAS WE OK
DC2g— O 0
DQ2g—HO 1
DI ~-4I0 2 o7
D3 -0 3
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CAS4 —— |
CAS RAS WE O
DQA3z2—{10 ¢
£Q33—-HO1 D&
DQ34—HO 2
DQ3s - H 3
| | 1 |
CAS RAS WE 0QF
DQ3G——14C 0
DOAT— U0 1 o))
DQIE—H0 2
PR30 3
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CAS RAS WE OF
DQ4g-— 0 0
DQ4t—01 040
DQ4z— O 2
Q43— HQ 3
I I [T
CAS RAS WE OF
D44 =110 0
DQEE-——1 101 D1l
BQ46— 1102
DO47 O 2
CASE
CAS RAS WE OF]
DQ4B~-{ 1100
DQ4g— KO 1 D12
DAS—1HO 2
DOs1—1103
CAS RAS WE OF
pQs2-—-—HC 0
DQSE—{10 1 D13
DQs4— 10 2
0ass—1HD 3
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CAS RAS WE OH
PSS 00
DAST———1 IO 1 D14

Figure 4.5.5-F
144 Pin X64 DRAM SO-DIMM, 1 Bank with X4 DRAMs
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SERIAL PD
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AC-AN = AQ - AN DRAMS DO - D15

VoG

X
T

= D0 -D15

VES

= [} -D15

XILINX EXHIBIT 1013
Page 383




BN .

JEDEC Standard No. 21-C

Page 4.5.5-8
o] =¢]
WED
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N Figure 4.5.5-G
144 Pin X64 DRAM SO-DIMM, 1 Bank with X8 DRAMs
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V88 i DO-D15

Figure 4.5.5-H
144 Pin X64 DRAM SO-DIMM, 2 Bank with X8 DRAMs
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144 Pin X64 DRAM SO-DIMM, 1 Bank with X16 DRAMs

Figure 4.5.5-
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| Figure 4.5.5-J
144 Pin X64 DRAM SO-DIMM, 2 Bank with X16 DRAMs
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Figure 4.5.5-K
144 Pin X72 ECC DRAM SO-DIMM, 1 Bank with X4 DRAMs
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Figure 4.5.5~-L

144 Pin X72 ECC DRAM SO-DIMM, 1 Bank with X8 DRAMs-
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Figure 4.5.5-M
144 Pin X72 ECC DRAM SO-DIMM, 2 Bank with X8 DRAMs
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Figure 4.5.5-N
144 Pin-X72 ECC DRAM SO-DIMM, 1 Bank with X16 DRAMs
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— RAS WE OE AAS WE OF RAS WE Of] RAS WE OF]
CASO — 1 (cas LCAS AS4 — oas | icas

QO —{H00 L0 0 DQ32 {110 0 {0 0
patr ~—{lo1 Do IO ¢ D5 0Q33 {10 1 D3 P40 1 08
a2 —ioz o2 DQ3s —l0 2 vo2
D3 —I03 o 3 DQ35 {10 5 ¥O3
D4 ~—{o 4 Yo 4 DQ3G 10 4 F—ft/C 4
D5 G s {0 & Daa7 —iH0 s 0 5
Das —l06 YO B DQ38 ~—11/0 B {0 6
a7 —il07 Yo7 DQA9 U0 7 e fH 7
CAS1 UcAs = oS CAS5 UCAS 1 ucas
Dos ~-{lios —{1f0 & DQ40 ~—11O B {08
DQg —roe rog DOdt 1O ¢ 10 9
DQI10 ~f~ 11D 10 O 10 DQ42 ——110 10 s | 7147 10_
DQ1 10 1 b 10 1 DQ43 — 1O 1t 11
DAE 10 12 ¥o 12 D44 el O 12 e O 12
DQI3 ——l0 3 Y013 DQ45 —{O 13 —ivC 13
Q14 — IO 14 YO 14 Q46— 10 14 A0 14
DQI5 {0 15 -0 15 DQA7 ——{ IO 15 ——{KQ 15
I M I . N N I S
RAS WE OF RAS WE OF RAS WE Of RAS WE Of
— LCAS — LCAS CASE ~—— ] etcas
cBg —{IK00 O 0 e 311
oy 01 D1 O 1 DG D4 10 1 ng
cBz 02 0 2 1K) 2
CB3 —0/03 F—1/0 3 1110 3
C84 —10 4 /D & 0 4
ces —Jl0s 10 5 Lo s
C86 /06 10 6 {10 8
87 o7 [ D 7 F—1o 7
CAS2 UCAS 1 ucas CAS? T ucas
DO1E O 8 o] 120 8
DQ17 ——il0 Y 0 9 b0 8
ooig —ifQ 10 /0 10 10 10
ba1g —ilo 11 ——it0 11 10 11
D20 v 12 v 12 o 12
DO21 YO 13 {13 {0 13
DOz2 #0114 [t 14 10 14
D23 ¥O 15 —i¥G 15 WO 15
| I T N |
I RAS WE OF RAS WE O
CAS3 —1 (eas LOAS
DGRs —0 0 o o SERIAL PD
DQ2s U0 § D2 e (/{811 D7
Dees —0 2 b0 2 |
DG27 —{HO 3 L0 3 SCL— - SDA
DO2g — (V04 o4 AD A1 A2
popg —I0 5 i 5
poag —{HO 6 b0 6
DQat —I0 T —V0 7 VS5
| ucas
UoAS AO-AN  ———b AQ-AN: DRAMS DO - D5
—~—i0 8 o8
—i0 8 o 9
—iVa i 1K 10 VOO ___I.___.,.DO-DS
—HCG 11 0 11 j:
el 12 Femndty 12 VSS Bo-05
—HO 13 = ¥O 13
——fO 14 s [{e R 1.3
— VO 15 —I/0O 15

Figure 4.5.5-0
144 Pin X72 ECC DRAM SO-DIMM, 2 Bank with X16 DRAMs
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4.5.6 — 144 PIN SDRAM SO-DIMM FAMILY

CAPACITY-—up to the addressing capacity of 16 bits, address multiplexed with words of 32, 36, & 40 bits.
DATA CONFIGURATIONS-—Two DATA Word configurations are defined:
—64 BIT SDRAM without PARITY
—72 BIT SDRAM for ECC CODES
CONFIGURATION—10 Different Configurations are defined using various combinationa of X4, X8, and X16
SDRAM memories including 2 bank configurations, 5 for 64 bit and 5 for 72 bit.
LOGIC FEATURES—The modules contain the Serial Presence Detact (SPD) feature that conist of a built
in serial access EEPROM that stores information on mutiple parameters and attributes of the moduie
such as technology, storage capacity, configuration, data word configuration, refresh mode, and
speed of the module.
FACKAGE-—144 PIN JEDEC SO-DIMM MEMORY MODULE
PIN ASSIGNMENTS —Figs. 4.5.6-A & 4.5.6-B
SDRAM SPD INFORMATOION — Fig. 4.5.6-C
MODULE PIN NUMBERING AND KEYING METHODOLOGY — Fig. 4.5.6-D
TECHNOLOGY COMPARISON TABLE — Fig. 4.5.6-E
SDRAM CLOCK LOADING & WIRING-—Figs. 4.5.6~F
X64 SDRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.5.6-G through 4.5.6~L
X72 SDRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 4.5.6-M through 4.5,6-P
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A
P
X72 ECC MODE DIMM
X684 DIMM
i : 1 | — z\ VS5 | i
fo— |poo 3 =
FRONT REAR [] 4 D030 { e
| b1 5 1 SiDE SIDE (= 5 oo
o D02 7 >
" D3 5 g £ 8 DQa4 | e
r— 1 — E :: 33;5 N
be—— | 034 13 :
- Tas P g - 14 DO3E | i
— D05 17 i | C';_' :: DO37 |~
hip-ememees | DQT 19 — — - 0038 >
W——[vss5 1 - = = ngg ____;
T | BOMBO | 23 -} = ” '
— iDOMB1 | 25 | P pvs Dﬂ:g‘
' yon 2 - = 28 330 ] —
o—— | A0 29 [ o
p—— | A1 31 — — 20 A3 »
Sl vy ) = 32 Ad —
fe——— [vss 35 - = 34 35
e—— 1Das__ | a7 — = z ngo _......;
el B = Fifee—
m——ipgn | 43 | [[_:__ A2} DQép T
| u— T pr — = 44 D@43 | i y
e | 5052 47 - s 19 ¥op :
T— ey ) — - 48 DO44 | et
e | 514 51 — = 50 D45 __-——b
il 12,0151 53 1 - 52 DQ4g
T ves s — = 54 D47 | ——
CBo_ ING 57 am| = CM EE
GB1 NG 59 | — : :g gzz
E—— IcKD §1 1 :[:
o lypp 63 1 = 62 CHEQ
¢ | FAS 55 ol i & $Bb
—Tw e | B e - A e
 m— P — O 63 CKE1 | =~
e | D7 71 - - i Atz _J ==
P ] 72 Al3 DSF
N

Figure 4.5.6—-A
144 Pin X64 & X72 SDRAM SO-DIMM, PIN ASSIGNMENTS
UPPER HALF
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X72 ECC MODE DIMM
X64 DIMM

)

fa—ee | N 73 3 \d’é 74 K1 [Ru—
e | y55 75 o [ B I T VS5 | =t

[ NC 77 - = 78 NG CBB

CB3 NG 79 1 FRONT REAR p— 80 NC cBY

e p [ SioE SiDE

e — ] 82 VDD | e
baf—— | Q16 83 b — 84 D48 |~
- | D17 a5 1 - 86 DAY | meeemeine
oo | (Y18 a7 [ — 88 Dash | ——eip
k8 | D019 89 [ - 80 DO5Y | et
b |y 55 91 e | (= g2 V5SS —
—— | DOso | 93 3 o 94 D52 | amemmentiod
m—lpox | s | 3 - 98 DOS3 | —iy
| DQu2 87 | - a8 DQ54 | =il
ba—meore | [O23 99 (] = 100 | DQSS | meetes
——— | yph | 101 ) ] tgz | VDD | ——
ecnenee | pgs 103 am ] 104 | A7 —_
ft—— | 2p 108 1 ] 106 | BAD | ——#
e |5 107 ) — 108 | WSS } meriiy
jp——— ] Ag 109 1 [ 110 | BA1 ———
pa——— | Ajpapl 111 3 — 112 b Al —
fp e |y 113 o - 114§ vDD . | ——
j—— | poMB2| 115 - - 116 aQMBE} o
t———— | paMesl 117 1 - 18 . | pompy} ——a
p—— | y5o 118 -] ] 176 | ves | ———w
—— | poz4 | 21 - o 122. | posg | =
—— | poos | 123 e o= 124 | pasz | <=
e——— | pOgs | 125 - - 1261 Dass |~
g | Doy | ja7 . - 1281 DOSY | ——tai
j—— | ypp 120 [ - - 130 | vop | ——
pt—— | poog | 131 ] - 132 | DOgy | et
p—— | noog | q33 - g = 334 | DOs1 | —9
——— { posn 1 t3s 1 - 136} DQep | =——is
e 1 oy | 437 (] {— 133 | poa | ——
—— | vss 139 . - 140 | VEG | et
il BT 141 - 3 [ | soL j——
oo |y 143 1 I - 144 1 vpp | ——

Figure 4.5.6-B

Page 4.5.6-3

144 Pin X64 & X72 SDRAM SO-DIMM, PIN ASSIGNMENTS
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Page 4.5.6-4
Option 1 Option 2 Option 3
Module SDRAM
Configuration | Organization | # Bank | RAS | TAS |#Bank | RAS | CAS |#Bank | RAS | TAS
accr. aCar. acer, accer. acer, accr. accr. accr. accr.
18 x 64772 iMx 16 1 11 8
2M x 64/72 IMx 16 i 1 8
2M x 64 2Mx 32 2 11 8
2M x 64772 2Mx 8 1 11 9
4M x 64/72 2Mx 8 1 11 9
M x 64 2Mx 32 2 it 8
4M x 64772 4M x 16 2 12 8 1 13 8
BM x 64772 4Mx 18 2 12 8 1 13 8
M x 64 aMx 32 2 12 8 2 12 9
BM x 64/72 8Mx8 2 12 9 1 13 g
16M x 84/72 BMx8 2 12 9 1 13 g
16M x 64 8Mx 32 2 13 8 2 12 9
16M x 64/72 16Mx 16 2 13 9
32M x 64772 16Mx 16 2 13 g
32M x 64/72 32M x 8 2 13 10
84M x 64/72 32Mx 8 2 13 10
{Note: All options possible with SDRAM standards are shown)

b. Allowable configurations: (Byte 11)
— x64 (Non-parity, Byte controls}
— x72 (ECC-optimized, Byte controls)
¢. Functional Attributes:
— Power Supply Voltage/Interface levels (Byte 8)
— SDRAM cycle time (Byte 8)
— SDRAM access from Clock (Byte 10}
" — Refresh rateftype (Byte 12)
— SDRAM module atiributes (Byte 13}
—~ SDRAM device attributes {Bytes 14 - 20)
— Primary/Secondary SDRBAM (Bytes 21 - 22)

Figure 4.5.6-C
144 Pin SDRAM SO-DIMM, PD INFORMATION
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Page 4.5.6-5
The diagram below shows the keying methodology employed on 8-byte SO DIMMs.

The voltage key provides a positive interlock so that SO DIMMs can only be plugged
into a system with the proper supply voltage, reducing potential damage to the module

DRAM chips. Unless the designer chooses the appropriate connector, the system will
not work.

Centerling
Voltage
Key
8 Byte SO DIMM /f ———————— B 4%
Voltage Kay Posilion . b 3.3V
b
XXV

144 Pin SO-DIMM
Pin assignments

144 Pin SO-DIMM, Back Side

Figure 4.5.6-D
144 Pin SDRAM DIMM Keying Methodology
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Page 4.5.6—6
Pin # DRAM SODIMM SDRAM SODIMM
23 CASD baMBo
o5 CASt DoMBt
51 DU CKO
85 DU RAS
69 RASD 50
71 RAST 57
73 Ot DU
111 A10 AIOAP
115 CAS2 DaMB2
17 CAS3 DQMB3
24 CAS4 DOMB4
26 CAS5 QMBS
62 DU CKEO
66 bu CAS
o8 ' NG - CKET
70 NC Ai2
70 NC A13, DSF
74 NG CK1
106 Al . BAD
110 Al2 BA1
112 A13 A1l
116 CASE bames
i18 CASY DQMB7

FIGURE 4.5.6-E
Pinout Comparison, 144 Pin DRAM & SDRAM SO-DIMM
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Release 7

Configuration CKO CKi
%8 (1 bank} 4 4
x16 {1 bank} 4 v
%8 (2 bank) *1.(PLLY .
%16 {2 bank} 4 4
Configuralien CKa CK1
%8 (1 bank} *4ORS5 40R5
x16/x4 {1 bank) 4 (MAX) *4 (MAX)
x8 (2 bank} 1{PLL) ol
x16/x4 (2 bank) iPEL) :
o add padding capacitance per clock wiring diagram.
QLOAD NETS: 10 Ohm
"
s TARGET CLOCK (CK} SPECIFICATION:
1. THE CK INPUTS SHOULD HAVE A
2 NETS: 10 Ohm SDRAM 1 NOMINAL DELAY OF .4ns MEASURED
FROM THE CK INPUT AT THE DIMM TAB
CK TO THE CK INPUT OF THE SDRAM (OR
PacciNG CAPACITOR). (EG: THIS IS
SDRAM 2 EQUIVALENT TO APPROXIMATELY 2° OF
. PCB WIRE AND 2.5pf OF INPUT
= CAPACITANCE).
2. THE VARIATION OF CK INPUT DELAY
- WILL BE 4/- .1ns FOR BOTH CK INPUTS.
3LOAD NETS: 0 Ohm SDRAM 1 {EG: IF THE WIRE IMPEDANCE IS APPROX
AP ACH ANCE VARIATION OF 41~ 591 N
AP, +- 3
oK SDRAMZ  TETACCK INPUT CAPACITANGE).
R SDRAM 3 .
L
10 Ohm SDRAM 1
4LOAD NETS; ‘
- SDRAM 2
CK SDRAM 3
100hm  Ngpram 4
16.0hm SDRAM 1
5LOAD NETS: SDRAM 2
DRAM 3
DRAM 4
* add padding capacitance to approximale 4 toads (total). SDRAM 5

Figure 4.5.6-F
144 Pin SDRAM SO-DIMM, CLOCK LOADING AND WIRING
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WE
bQMBO —-‘-m-] DOMB4 w~——-¥
baM §  we DAM 8§  WE
o0 —HO 0 0032 — o0
001 1O Do D03 —HO 1 D4
Doz —jlo2 DQO34 110 2
DQ3 —103 BO3s —#0 3
DG4 ——{1I04 4236 —{HO 4
DEs 05 DOAT —HO 5
oG —1106 DGIB 1106
Da7 —#07 DO3Y {10 7
DOMB1 ——— | ] DOMBS —-meemy ]}
DoM 8 WE oM 8 WE
pQa —ooc DQ4Y 10§
DQg —11/01 D1 D4t {40 1 D5
DOt —{ii02 DQ42 —{HO 2
DO —0 3 DQ43 —{H0G 3
DQI2 —0 4 DQ44 —FHO 4
DA —05 D45 — KOS5
DQ14 —{UC 6 DQ4s —{If0 6
OG5 WO T DQ47? — /0 7
DOMB2 ——— [ ] DQMB6 T ]
[010] % 1 WE DOM 8 WE
pas —{Ho 0 £Q48 —110 0
D7 = HQ 1 bz DQag 1110 1 D&
BO1B8 —{ 10 2 £Q50 1110 2
Da1e —{¥O 3 BQst —110 3
DQ20 - 10 4 D52 —H 1K 4
DQ2s —{HO 5 D053 —{I0's
pa22 —HO 6 Q54 —{ 10 6
DQ23 110 7 BQ5s —{#O 7
DAMBS ——— ] © DQMB7 ——= T
DOM ©CS  WE DOM S WE
DG24 —10 0 D56 —HO O
D025~ 110 s DQS7 — IO 1 07
DERE — 10 2 Q58 ~— 3 2
DQa7 103 DQSY — 1103
DQG28 ——0 4 : -DQBO - O 4
DQ28 —10 5 DO§1 —— /0 5
D36 —1i0 6 DO&2 O 6
Da31 107 DQEs |07
~ * CLOCK WIRING
CLOCK
NOTE: DQ wiing may difer han doscabed n INPUT SDRAMS
this drawing, however DQ/DOMB/CKE/S . N
relationships must be maintained as shown. - CKo 4 SDRAMS
*CK1 4 SDRAMS
* Wire per Clock Leading Table/Wiring Diagrams
BAO - BAN s BAG-BAN: SDRAMS DO - D7 SERIALFPD

AD - AN e AQ-AN: SORAMS DO - 07 RAS ———+ RAS SDRAMS DO -D7

B - " - ?
VDD 0O - 07 CAS CAS: SDRAMS DO -D A0 AL A2

L CKED CKE: SDRAMS DO - D7
V5S T oo -07 =

Figure 4.5.6-G
144 Pin X64 SDRAM SO-DIMM, 1 Bank with X8 SDRAMs

SCL—~| - SDA
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WE p—
S0 l
8 WE ! 8 WE
DAOMBO~— |paum DOMB4 —o LDaM
B0 —{H00 Q32— 0
BOY 0 ¥ Do DQ33 —110 1 D2
DOz o 2 DQ3d 0 2
DO3 ——io3 Q35 —{1o 3
DQ4 1O 4 DO {0 4
DOs U0 § DQ3r W05
DR —{iC 6 Q38 —{H0 B
Do? ~—{i07 DQ39 07
DQMB1 uDaM DOMBS -
DO Y08 DO40 %0 8
DQg KO8 3.¢711 09
DO YO W0 bQ42 o0
DO Ho 11 DQ4s o 11
Dz o 12 DQid4 Yo 12
Dais HO 13 DQ4s 4013
DQ14 HO 14 D46 4O 14
Das HO 15 D47 4015
8 WE 8 WE
DQMB2 LOOM DOMBS LDaM
£H316 —U0 0 DQ48 —I10 0
DQ7 ~—{lJ0 1 D1 DQ4g —(10 1 D3
DO —lio 2 DQse ~—{110 2
DQi9 —1/03 DQast 40 3
DO20 —I0 4 DQ52 ~—{1f0 4
DOz —lI0 & DQ53 ——{Il0 5
DO22 -0 6 DQ54 V0 &
DORS ~—{lIC 7 DQss =110 7
DOMB3 [ale:Y] DAMB7 UDOM
DQ24 —IO 8 0QSE ———{1/0 8
DQ25 —{N0 & DQ57 110 9
D026 —-{10 10 DQs8 —170 10
DQ27 0 11 BQSS {1 11
DQ28 ——{O 12 ) DQB0 ~——1#0 12
DQ2Y 11O 13 DOs1 —1K0 13
DQA0 ——{ IO 14 DQEZ ~-110 14
DQ31 — IO 15 DQB3 ——|110 15
* CLOCK WIRING
arock SDRAMS
NOTE: DQ wiring may differ than described in .
this drawing, however DQ/DQMB/CKE/S *CKO 4 SDRAMS
relationships must be maintained as shown, *CK1
* Wire per Clock Loading Table/Wiring Diagrams
BAO - BAN ———— BAQ-BAN: SDRAMS DO - D3 SERIAL PD
AQ - AN ———————a  A0-AN: SDRAMS DO - D3
RAS -t RAG: SDRAME DO - D3
VoD DO - D3 801 [t~ SDA
XL CAS ——&= CAS: SDRAMS D0 - D3 AD A1 A2
s E— CKEQ——F CKE: SDRAMS DO - D3
Figure 4.5.6-H

144 Pin X64 SDRAM SO-DIMM, 1 Bank with X16 SDRAMs
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SO

5
DQMBO bavo DQOMB2 DaMo
pao ' —uoe Daws —Woo
DAl —Ho1 Do Dty O Di
Q2 o2 OB 110 2
pas o3 DO E,Uo 3
D4 04 D020 VO 4
paAs WO S DQ21 OS5
pas {08 ooz —W0e
0y —io 7 D23 07
DQMB1 oaMt1 DQMB3 DM
ogs —i08 DQes —o8
pog 1089 DO25  —O9
pate {10 10 DQ2s G 10
Dt {10 1 DQ? e n
Dz —I10 12 DG28 o 12
pois {10 13 DQ2g UG 13
DQ14 {10 14 DQac —ro 14
DQis —ii0 15 DA%t U0 1%
DQMB4 DQmM2 DOMBE — DOM2
D32 —{10 16 Doss Y0 16
DOR3 {17017 D04 —1YC 17
NQ34  —10 18 pQ50 O 18
D35 ~—j U018 pQsi —31019
DQ3s  ~~~111020 pQs2 11020
nQar —— o 21 0ass —i o
DO3s  —1F0 22 pQs4  —110 22
DOy — 11023 pass — 1023
DamMB5 DOM2 pDAMBY £0OM3
DQ40  —— 1024 DOse —HO 24
DQ4t — 025 DAST | U0 25
o042 —{10 28 DOss 1026
0043 —10 27 DQs9 —41027 |
Do44  —110 28 DQB0  —— 110 28
LDQ4s  — 10 28 pQst —11029
D46 — 10 30 DEe2 —{ 11036
DQ47 ] VO 31 DQB3 - VO 31
* CLOCK WIRING
3y _ o CLOCK SDRAMS
NOTE: DG wiring may differ than described in
this drawing, however DO/DQMB/CKE/S : *OKO 2 SDRAMS
relationships must be maintained as shown. : K1
* Wire per Clock Loading Table/Wiring Diagrams

BAO - BAN ~oemat BAD-BAN: SDRAMS DO - D1

) SERIAL PD

A0 - AN AQ-AN: SDRAMSDO-DY  gag ———= RAS: SDRAMS DO - D1
1o S CAS ———mt> CAS: SDRAMS DO - D1 scl rSDA
VES ol na DO - D1 CKEQ—————> CKE: SBRAMS DO - D1 s AT Az

WE WE: SDRAMS DO - D1

Figure 4.5.6~1 ‘ |
144 Pin X64 SDRAM SO-DIMM, 1 Bank with X32 SDRAMs
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o Page 4.5.6-11
S1
E SO
DQMBO — ; DaMB4 — ;
DOM 5  WE DOGM 5 WE DOM S WE DoM 8 WE
BQ0 —HO O L—{1/O 0 DQI2—{H00 0 0
DQt ——|H0 1 Do it /0 £ D8 DQ33— 40 1 D4 bt 1O ¥ Dip
D2 ——Ho 2 02 NQ34—1HO 2 bt 10 2
De3 —i03 1103 BRIS—IHG 3 —1i03
B4 —~{l0 4 |t 30 4 DQIs— 10 4 v 4
Das —iHo s bowend 6O 5 DAY K & }—{¥O 5
Das — 06 L O 6 DQag--{ 10 6 — 106
par —{or g O 7 DGIg— VO 7 0 7
DQMB1 : | DQMBS ] ]
DOM § WE DOM S WE DOM 5 WE DGM S WwE
DO8 —HO 0 F— 100 DQA0-—{10 0 —{0 0
paa —{ilo1 D1 V0 1 B DOAT—1#0 1 s i 110 1 Dia
DO1G—1/0 2 =102 BQ4z—1102 — D2
DAN—~440 3 frd 1O 3 DO43——|U0 3 ——{ /O 3
DO12— O 4 b 70 4 DQ44—{U0 4 10 4
DO1A—{O & {370 5 DQAS—{Y0 5 LU0 5
DQH4—1UO 6 e 30 6 DQ46—jU0 6 — VO &
DQ1S——{O 7 -—{y07 DQaT—{U0 7 e YO 7
DQMB2 I 1 DOMBE | 1
DOM §  WE DOGM S WE BOM S WE DOM 8§  WE
DQIE—HO ¢ bt 1O O DQAs— 1O 0 {1100
BQIT—110 1 Do Fd O D10 DOA9—1 /O 1 [#7s) 110 1 Di4d
DB~ 1fG 2 10 2 DQs0—( W0 2 {102
DGig—(O 3 1103 DOs1——|lI0 3 f- 10 3
BQ2O— /0 4 -] DOs2-— 404 ] 1O 4
pQRI——|I/O 5 e 4103 5 DOs3I—UO S 1o s
Qg0 6 l—30s DQs4— IO & |-~ 110 &
oo/ 7 o7 DQss—i{lO 7 [ened HO ¥
DAMB3 I 1 DQMB7 T }
DaM § WE DOM 8 WE DOM 5 WE DAM 8§ WE
DQ2é—{ 11O 0 - HC O DQ56—~—{HO G f 140 0
pQ2s—110 1 D3 F—iHO i D1 DQ57-—1H01 o7 410 1 D5
DQ2e-—{1/0 2 10 2 DASs—A o 2 ' 102
DoO27—-{110 3 Herd HO 3 DAS§—{HO 3 %03
DQes—{ V0 4 21/ & £Q80-{1/0 4 ] B3 4
DQ29—{ IO 5 il 5 0Qs1—| 05 l—WO s
- DQ3e——{ 10 6 i HO 6 DQs2— 0 6 308
DQ31-——{IO 7 - pas3—{li0 7 07
* CLOCK WIRING
oGk SDRAMS
NOTE: DQ wiring may differ than desaribed in
this drawing, however DO/DQMB/CKE/S *CKO VIA PLL TO ALL SDRAMS
relationships must be maintained as shown. *CK1
* Wire per Clock Loading Table/Widng Diagrams
BAQ-BAN: SDRAMS DD - D1t
- ® RAS —————t AAS: SDRAMS DO - D15 SERIAL PD
———a  AQ-AN: SDRAMS DG - D15
B i = . -
CAS CAS: SDRAMS DD - D15 SCL—#] 5 SDA
vihD S S— Do - D15 CKEQ ———% CKE: SDRAMS D0 - D)7 .
AD A1 A2

VES e ne DO - D15

Release 7

CKEY ——8>= CKE: SDRAMS 8 - D15

Figure 4.5.6-J
144 Pin X64 SDRAM SO-DIMM, 2 Bank with X8 SDRAMs
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S1
WE -
S0 ]
5  WE 5 WwWE 5 WE 8 WE
DamBo LHOM LDGM DQamB4 LOGM LOGM
Doe —{Koo Yoo DQ32 —i0 0 1100
DQ1 =01 e 4 #0O { D4 DGA3 ——1/0 1 D2 F—1{10 t D6
DR —02 o2 D034 —0 2 rl $0 2
DQ3 —Ho 3 {110 3 DQ3s —HO 3 10 3
D4 —ro4 310 4 D36 IO 4 bt 113 4
D5 ~——{l0s /0 5 DQA7 0 & 110 5
DQs —{06 — o6 D38 —~0 & 1 HO 6
DQ7 —W07 b EFQ 7 0039 — NG 7 PG 7
DOMBA1 UDAaM ™™ uDGM DQMBS L0 T UDQM
Do8 408 —{ 0 8 DQ40 —{110 B f—1 4O 8
DAy o8 0 8 DQAdt —ro s 1]
DQIG | /3 10 40 10 DQ42 ——10 10 f—i 1O 10
DO — {10 11 140 11 DQ43 1110 1 et WO 1T
D2 10 12 1 B0 12 DQ4s 012 |1 ¥O12
DOt3 —y0 13 —1 170 13 D45 ——{Y0 13 I #o 13
DQ4 —1O 14 {170 14 BQ46 KO 14 1 HO 14
DOS {110 15 —{ 10 15 D047 :im:ns [t MO 15
3] WE S5 WE s WE 5 WE
DAMBZ —— | powm | toom DOMBE 1 | nau | woom
BQO6 {00 - V0 ¢ £Q48 —1iHO 0 110 0
BQ17 —10 1 D1 Q1 b5 BQ4g el HG 1 D3 #0 ¢ b7
Do —Ko 2 F—t40 2 DQS0 —— 170 2 f~ 40 2
DQ19 ~—{1H0 3 110 3 DOsY —I/0 3 L 1O 3
D020 —{ 110 4 F—{ro 4 D52 —U0 4 i /O 4
DR2§ — 05 [t 170 & DO53 —V0 5 /05
DQa2Z Y0 & {10 B DQS4 —0 6 Qe £1103]
DQ23 —HO 7 —i1/07 DQss —II0 7 F—f o7
DQMB3 UDAM Ml ubam DOMB7 UDGM 1 ubaM
Doza —|Ifo s I los DOs6 — IO B P 1108
DQ25 ~—{lf0 8 - ¥0 9 - DQS? HisY:] F—t 10 8
DQ2E {110 — ¥0 10 DOss 3;/0 10 Pt WO 10
D027 —Ho 11 ] VO 11 DQse o 11 1 o
BO28 —10 12 beed Y012 02080 —110 12 1 VO 12
0028 KO 53 -t U013 DOST — I/ 13 [ WO 13
DQ30 ——1/O 14 — VO 14 D62 —110 14 ] i 14
DO —{1¥0 5 [ 1FO 15 DQB3 (K 15 1 VO $5
* CLOCK WIRING
CLOCK
NOTE: DQ wiring may ditfer than deseribed in INPUT SDRAMS
this drawing, however CO/DQMB/CKE/S T
refationships must be maintained as shown. CKO 4 SDRAMS
*CK1 4 SDRAMS

BAQ - BAN ooy
AD - AN

VOD e DO - D7
ves — L 2 D0-D?

BAQ-BAN: SDRAMS DO - D7
et AQ-AN: SDRAMS DO - D7

* Wire per Clock Loading Table/Wiring Diagrams

RAS — &= RAS: SDRAMS DO - D7

CAS —————8 CAS: SDRAMS DO - D7

CKE1-

Figure 4.5.6-K
144 Pin X64 SDRAM SO-DIMM, 2 Bank with X16 SDRAMs

CKEQ — = CKE: 5DRAMS D0 - D3
CKE: SDRAMS D4 - D7

5CL

SERIAL PR
SDA

AD At A2
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50
S52
[ $ 8 s
DQMBO — pame ™1 opomo DAMB2 —— pamo | pame
pao oo {100 oais —{voo 1 10 0
b oA oo Pt O 1 D2 DY —Ho 53] 110 1 Da
Dz —uoz 102 Date —{H0o2 ! HO 2
paA3  —wo3 l~~u0 3 DQis —{H¥o3 1 10 3
Das  —io4 b 10 4 0Q20 U0 4 fd 1O 4
pas —l0s5 10 5 DQ2s Y05 et O 6
Das 06 {40 & Dozz —uos 1O 6
par —juov F—{ #O 7 pGea —{wo7 -—1 WO 7
DOMBI — oo Tt DOM1 DQMB3 DaMI oM
Dos  —Uo8 F—tHO 8 RG24 —iHI08 bk 4O B
Dog  —woo — 0 9 Da2s —{i09 —T ]
parw  —yo 10 —i 10 10 DO26 U0 10 l— vO 10
patt Ko 11 b---130 11 poer —IHo 3t ed 10 11
bBOtz KO 12 o 12 pQ28  ——io 12 et MO 12
BQ13  ~{KO 13 10 13 Da2e O 13 — ¥O 13
BQI4 Y0 14 130 14 DO3T —Ji0 14 - 1O 14
DQis ——jyo s 1O 15 oo3t —Hios |—1 WO 15
DQaMB4 pDamMz 7] DoMm2 DaMee DaMe | DoM2
DQ3z —C1E 40 16 b4 —UO 16 — 10 16
Doas 017 feed 4O 17 pQ4g  ~-{HO 17 1017
DQ34 G 18 {1 18 poso  —4KG 18 -t O 18
pQas  ——iyo1s b 110 18 pas1  —Jjwo1e —3 10 19
Qs —HO20 I 70 20 . posz  —{vozo -1 110 20
pQa7 —HO21 —{vo 21 pass  —{021 — o 21
0QIs YO 22 . O 22 DQs4 {022 1 U0 22
DQag —H023 Lt 40 23 pQss  —{ kO 23 -4 10 23
DOMBS —1 poma 1 pam3 DAMBY —1 boms T DaMa
DQ40  —iNO 24 L 10 24 DRss WO 24 1 0 24
pO4t K025 L voes : DQs?  — 028 -~ VO 25
pasz 1026 - 11O 26 pQsa MO 26 — 110 26
D@43 —l/0 27 beed 10 27 pQs9  —iHO 27 ~—3 10 27
DQaa {1028 ! 10 28 oQsg  ———H0 28 Pt 4O 28
DG4S —~HO 29 Lo es past {102 — 110 29
BO46  —{HD 30 G 30 DQas2  — 1030 et 110 30
DQ47T 10 a1 10 31 pQE3 {10 31 - O 31

* CLOCK WIRING
cLozK SDRAMS
NOTE: DQ wiring may differ than described in
this drawing, however DQ/DQMB/CKE/S “CKO 4 SDRAMS
relationships must be maintained as shown. *CK1

* Wire per Clock Loading Table/Wiring Diagrams
BAQ - BAN ———-—s  BAO-BAN: SDRAMS D0 - D3

§ = FAS: SDRAMS DO - D3 SERIALPD
AO-AN  —reea  AO-AN: SDRAMS DO - D3
CAS ————= CAS: SDRAMS DO - D3 ol o con
VDD ———p—a DO D3 CKEQ ————% CKE: SDRAMS DO - D1
V§§ ol D0-D3 CKE1 CKE: SDRAMS D2 - D3 RO A1 A2
wE WE: SDRAMS DD - D3 =
Figure 4.5.6-L

144 Pin X64 SDRAM SO-DIMM, 2 Bank with X32 SDRAMs
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WE

S0
DQMBO —«———-’—1 DaMB4 —
poOM 5 WE poM 5 WE
pEo —/00 BQ32 — 00
DGt —VO § Do £Q33 — VO 1 D5
poz —{H0 2 DQ3s —{ 10 2
po3 —{H03 DQ35 1K 3
Doa —ilk0 4 DQ3s — 110 4
pas —iIo5 DQ3? 05
pas -G8 DQ3s —3 IO B
pQr —{H07 DQ3s — V0 7
pDoMB1 ———__ | | paMBs ———— _ | |
DM S WE oM 8§ WE
Dpas —{Uoo DQ40 — 1K) 0
DQg Ot D1 DQ41T 10 1 D6
pQio—|li02 DQ42 —jKo0 2
paff ~|U03 DQ43 =1 HO 3
DRIz ~—— U0 4 D044 —HO 4
DQ13 —1HG 8 DQ45 — YO §
DQ14 —11H0 & DQ48 —{ U0 8
Da1s 410 7 DQ4T {10 7
| | [ paMBe ~————__ | |
baM & WE DQ4s — IJODSM s
cBo —HO0
D49 -~ 10 1 D7
cet ot pa DQS0 — 0 2
chz ——jl02
DQs1 —11/103
cB3 —-lI03
DQs2 —HO 4
cBs U0 4
0053 —{ W0 5
cBs —li0%
DQS4 —U0 8
cos —io8 DQSS ~~-{ 1O 7
cBY {107
DOMB ] DOMB7? ——__ [ |
QmB2 DOM S WE
DoM 5 WE DQss —10 0
DG16 —=| V0D DQs7 - 1F0 1 D8
DQI7 IO 1 D3 DQ5E —¥0 2
pate —io 2 DQsy —{40 3
- D@9 -1 3 DOED =~ 10 4
Q20 —{10 4 DOBT — 0 5
DQR1 —HC S D62 — HO 6
DGRz Y08 DQ6a 0T )
pQes — 07 T CLOC{SLOCK WIRING
paMB3 ———— | . ipUT|  SORAMS
DOM & WE *'CKO | 4OR5SDRAMS
2024 —1/00 *CK1 4 OR 5 SDRAMS
DQes G 1 D4
DQRe —{H02 * Wire per Clock Loading Table/Wirng Diagrams
DGy —{10 3 :
Dazs —1/0 4 SERIALPD
D o NOTE: DQ wiring may differ than described in
this drawing, however DQYDQAMB/CKE/S
DQ3Y o7 refationships must be mainfained as shown. SO -3 SDA

A0 A1 A2

BAQ - BAN ————=  BAQ-BAN: SDRAMS D0 - D8

AD - AN e AQ-AN: SDRAMS DO - D8
RAS —— = RAS: SDRAMS DO - D8

CAS ———t CAS: SDRAMS DO - D8 VDD oy
CKED ————t> CKE: SDRAMS DO - D8 - vas — 1 4D0-DB

Figure 4.5.6-M
144 Pin X72 ECC SDRAM SO-DIMM, 1 Bank with X8 SDRAMs

DO-08
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WE —
S0 l z
$  We 8§  Wwe
DOMBO — Lpom boMB4 LOGM
DQo —{HOO DQs2 —10 0
DOy ——gHO T Do DO33 1O 1§ D2
De2 il 2 DQ34 110 2
DQ3 —ilo 3 DQ3s —10 3
D4 — 04 036 ——10 4
pDas —0S DQs7 — 0 5
Das (W06 DQ3s —{U0 6
par o7 DQ3Y Y0 7
DAQMB1 upQM pDamBs upam
Bos —lO8 DQ40 ——{HD 8
BQY ¥og DQ41 —-THO 8
pawo ¥0 10 DG42 —1/0 106
pQit WO 11 DQ43 ——(10 11
DQiz O 12 DQ44 —110 12
DQ13 HO 13 DQ45 ——{1/0 13
DQ14 310 14 DQ46 1110 14
DQ15 —I0 16 DQ4r —10 15
DAM S WE DOM S WE
CBO ~—lO0 B4 —y00
CBY —HO 1 €85 — 01
cez —{102 D4 ces —Juo2 D5
CB3 ——1/03 cB7 —iHO3
s we ’ 5 we
DAMB2 ——7 ipam DAMB6 — 1 Loam
Daie —{¥0 0 £Q4s —30 0
Do —{Vo 1 D1 2Q48 —{HO 1 D3
pGig —H0 2 BQSO —{H0 2
DGtg {40 3 DQS1, -0 3
pa2o —{U0 4 DQs2 HO 4
pG21 ~~~{lf0 5 DOS3 WO S5
DG2e — W06 BOSE ——1/0 6
pezz —U07 aQss —{l0 7
DOMB3 uDaM DQMB7 1 UDOM
DO2d —UO 8 DOS6 —iNO B
pa2s —Jwo 9 D057 —{if0 8
DQ2e —VQ 10 DASE ~—iH0 10 SERIAL PD
D27 U0 1 Q59 40 1
pa2s —|U0 12 £OE0 —HG 12 - SCL— - SDA
DE2g -l 13 DQB1 ~-jU0 13
DQ30 {10 14 D62 U0 14 AD A1 A2
DQ31t —|l0 15 QB3 — 40 15 L.
NOTE: DG wiring may differ than described In
this drawing, however DQ/DQMB/CKE/S
retationships must be maintained as shown.  pan pan BAG-BAN: SDRAMS DO - D5 * CLOCK WIRING
AO-AN s AG-AN: SDRAMS DO- D5 CLOCK!  spRAms
AAS B BAG: SDRAMS DO - DS VoD DO - D5 CKO 4 SDRAMS (MAX)
I .
CAS —— CA8:SDRAMSDO-D5 cKt 4 SDRAMS (MAX)

CKEQ -t~ CKE SDRAMS DO - D5

Figure 4.5.6-N

* Wire per Clock Loading Table/Wiring Diagrams

144 Pin X72 ECC SDRAM SO-DIMM, 1 Bank with X16 & X4 SDRAMs
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(3]
WE 80 )
bQMBO i I DQme4 - |
DOM §  WE DQM §  WE POM §  WE DOM 5 WE
DOo — 10 0 —loo pasz—{uao L1000
D1~ 1K) 1 0o —J10 1 Dg 003310 05 {10 D14
DQ2 —IK02 2 |/C 2 Q34O 2 o2
DQ3 —|1K0 3 Hd 17 3 DQI5—{10 3 40 3
s 10 4 1104 DQAE— O 4 [ ¥C 4
pas —105 {105 DQar—H0 5 s
pas —{1H0 6 Y DQ3a—~— Y0 & I—lvo s
pQr —07 e WO 7 DOAg——{UO 7 L—Jvo7
DaMB1 T 1 DQMBS ] ]
DOM §  WE DAM § WE DOM S WE DAM S WE
DB —{N0 0 {10 0 D400 o L-{ O ©
PQY O § Dt [t /T 1 Do DQRAT—IHO 1 (805} -t O 1 D15
10— 2 /0 2 Q4230 2 [ HCY 2
DQ1t—3j1O 3 103 (el ciong 110 ) — 4O 3
poH2—3HO 4 ] fO 4 DGa4——3V0 4 - IfC 4
D3~ O 5 F— 1105 DQ4s—IH0 5 ey O 5
DA4—H0 6 {1V 6 DQAG—VO & o8
D510 7 bef VO 7 DQ47-—{V0 7 belbO 7
DOM 5§ WE DOM 8  WE
¢80 {100 b 1/C O DQMB6 i 1
CB1 {101 o2 Lt /0 1 o DAM §  WE GOM 5§ WE
B2 —if02 — /G2 DQAB— /G § et |FO G
cB3 —103 /o3 DQag—{ 10 1 D7 — L'k D16
cBa —H0 4 -t O 4 DEsO— 110 2 110 2
cBs —105 bt /G 5 DOAT—1I/O 3 i |3 3
CBg {106 L1106 pase— V0 4 K &
cazr {1107 07 Q53— 105 L1t 5
DOSA—I0 6 —os
DOMB2 l ) Dass—i 07 LD 7
oOM S WE DOM §  WE
DQIE—HO 0 et 110
DCH7T— 10 1 Da et O 1 D12 BamMB7Y f ]
D810 2 o2
DGl9—{110 3 {0 3 oass—luee & WE | ToM S wE
Deze-— 10 4 i 110 & Bea7— 16 1 I
poet-—]{ 1o § kG5 R SR I -
DO22— G & ! HC 6 0Q59— 10 3 O3
DQR—ilG 7 o7 QB0 G 4 1o
DOG1—-4I0 5 L1105
DasE— 0 6 L d IO 6
DOMB3 I I oQe3— 0 7 VG 7
DOM §  WE DAM S WE
DC24—I/0 0 Yoo * CLOCK WIRING
DQ2S—NC 1 4 —/0 1 D13
pa2—| o 2 L Jioz o SDRAMS
DQRT—4C 3 e 110 3
o8 —1o 4 o *CKO | VIA PLL TO ALL SDRAMS
£029— 40 5 Y05 *CK1
DO 1H0 & L0 6
Can—07 e UioR S * Wire per Clock Loading Table/Wiring Diagrams
NOTE: DQ wirng may differ than described in
this drawing, however DOQ/DQMB/CKE/S
relationships must be maintained as shown.
BAO - BAN —————a BAD-BAN: SDRAMS DO~ D17 SERIAL PD
r—— - -
AO-AN ——— AQAN:SDRAMSDO-D17 O RAS: SDRAMS DO - D17
CAS ~—— (CAS: 5DRAMS DO - D17 SO M-t SDA
VDD 0o -017
X CKED CKE: SDRAMS DO - D8 AD A1 A2
VES e ana DO DAT. CKET CKE: SDRAMS D3 - D17 |

Figure 4.5.6-0
~ 144 Pin X72 ECC SDRAM SO-DIMM, 2 Bank with X8 SDRAMs

Release 7

XILINX EXHIBIT 1013
Page 408



JEDEC Standard No. 21-C

Page 4.5.6-17
WE
80—
S WE § WE 5 WE 5 We
DAMBO -~ | pau ™1 Lpam DOMB4 —1 | pau ] LDOM
Do — voo IO DQ3Z - YOO — /00
D1 -1 1101 0o —HC 1 D4 Q33 — HO 1 De s BLth] D&
pG2 —j K2 10 2 DA | 102 bl MO 2
D03 —— KO3 {110 3 0035 1 1103 10 3
D4~ YO 4 -1 10 4 0036~ 1104 IO 4
pas —f VO s 1110 5 DQI7 -~ KOS VOS5
DO8 —— Y06 o6 0038 — voe U0 6
Dar — Y07 VG 7 DO3s — 1O 7 1 10 7
DQMB1 Unam 1 vpam DQMBS - UDOM ] uUDOM
B8 — HOS {110 8 DQ40 — WO B - OB
pQg ~f VO 9 =k DG4 — O35 -4 0 9
DQi0— KO 10 -1 14O 10 o4z - o 10 - 110 10
DO — KO 11 110 11 DQA43 - HO 11 — YO
DQ12 -~ VO 12 M 10 12 DQ44 — vo 12 1 VO 12
DQ13 — Vo 13 - 1/0 13 DO45 ~—1 KO 13 -1 VO 13
DG4 -——1 10O 14 10 14 0Q46 — 1O 14 -1 WO 14
DG15 ~—4 ¥O 15 330 15 D47 —i 10 15 b4 HO 1S
BQM 8 WE DOM 8§ WE DOM 8 WE DOM S WE
CBO ~| 4O 0 ~ 1100 CB4 ~—{ OO H #00
CBt ~— 01 H 1O CBs — #O1 - 70
cBz — o2 o8 H oz bg CBs — D2 Do H wo2 Dt
CB3 —{ D3 - 1o 2 CB7 — KO3 H wo3
[ 1 [ ] 1 i ]
S  WE S  WE ) 5 WE S WE
DQMB2—— | pam LDOM DOMBE — | pam ] oo
Q16— 100 W00 5Q48 — HO0 YO 0
BQI7 1 101 D1 10 D4 BQ49 — 11O 1 D3 110 § D7
608 — yo2 10 2 BO50 - |02 -t O 2
BOte — Y03 U0 3 BQST — 103 10 3
D20 -~ Y04 10 4 D52 — 110 4 =110 4
DO21 — YOS5 10 s DGs3 ——f 05 105
DOz — Y06 F{ro 6 D054 — 1106 U0 6
D023 —f YO 7 o7 . DaQss — 107 fed O 7
DOMBZ—  (pom T uDoM DAMB7 —  upom 1 upcM
oQzs ~—{ 11O8 I #08 DQs6 — 1108 (- VO 8
0Q25 —4 1109 - 10§ DAST — 14O 5 —Ko9
D026~ 110 10 - Y0 10 DQ58 — 140 10 - 1O 10
DQ27 — 110 1 L VO 11 DQSY -t 41D 11 pe{ 1/ 1%
D28 — 1O 12 bl VO 12 DQE0 — 110 12 1 V0 32
DQ2e ~ 10 13 —{ #0113 DRt — 11D 13 - WO 13
DQ30 — 10 14 ] YO 14 Q62 ——f 11D 14 L— 11O 14
DQ3T — 10 15 | YO 15 DQE3 ~—4 10 15 1 1O 15

NOTE: DQ wiring may differ than described in .
this drawing, however BQ/DQMB/CKE/S VDD 0o - D1 CLOCK WIRING
relationships must be maintained as shown, I A CLOCK sp
1 .po-p1 INFUT s
SERIAL PD vss *CKo ViA PLL TO ALL SDRAMS
*CK1
SCL - SDA RAS — - RAS: SDRAMS DO - D11
A0 A1 A2 CAS CAS: SDRAMS DG - D11 Wire per Clock Loading Table/Wiring Diagrams

CKEQ ~———— CKE: SDRAMS D0 - D3, D8, D10
BAO-BAN ————a  BAO-BAN: SDRAMS D0 - D11 CKE{ -t CKE: SDRAMS D4 - 07, 08, D11
AD - AN ——mmeeenma AQ-AN: SDAAMS DO - D11 ’
BAD - BAN BAO-BAN: SDRAMS D0 - D7

Figure 4.5.6-P

144 Pin X72 ECC SDRAM SO-DIMM, 2 Bank with X16 & X4 DRAMs

P ——1
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4.6 Sixteen Byte Memory Modules

4.6.1 — 278 PIN BUFFERED SDRAM DIMM FAMILY

Release 7
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4.6.1 — 278 PIN BUFFERED SDRAM DIMM FAMILY

CAPACITY—up to the addressing capacity of 16 bits, address muttipiexed with words of 16 bytes (144 bits).
DATA CONEIGURATIONS—Only one DATA Word configurations is defined in the initial release:
—144 BIT SDRAM with the location of CHECKBITS undefined

CONFIGURATION—2 Different Configurations are defined using ¥16 SDRAM memories with 1 and 2 banks

LOGIC FEATURES—The modutes contain the Serial Presence Detect (SPD) feature that conist of a built
in serial access EEPROM that stores information on mutiple parameters and attributes of the module
such as technology, storage capacity, configuration, data word configuration, refresh mode, and
speed of the module.

PACKAGE—278 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS —Figs. 4.6.1-A, 46.1-B, &4.6.1-C

DRAM SPD INFORMATOION — Fig. 4.6.1-D

MODULE KEYING DEFINITION — Fig. 4.6.1-E

MODULE PIN DEFINITIONS — Fig. 4.6.1-F

X144 SDRAM CONFIGURATION BLOCK DIAGRAMS —Figs. 46.1-Gand 4.6.1-H
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X144 SDRAM DIMM

.2 W J U R == O 140 .00
I L - £ e a1 | vooa
D0z ") FRONT] - 142 003
" 1] [ o [ Toes ]
Voo 35 1 I c a4 | bas
| _bo7 1s | - ] [0 V@
Jinterface Key
:::EQ_M—_BO: 7 -] = [T vwe —
AT I = P 147 DOMEY
.. Das [ g fmwa TG T
_'B"Qw_ w1 M (| 149 Dat
T Doz 1 | el s T vooa
o S = —
[ pam i | 3 [~ 152 | bais |
[ DQ1E | 14 1 | Y53 | oair
| Dais | | = == S EETI =R
__woalm | 3 - 5] Do
Do |17 | = 1 {6 | poas
oo {18 1/ () 757 1 Doza |
____bomea] g | = ] [ v ]
Ve Jw 1 [ c 58 | oDoMes ]
IR TN B == o fie ] vooa ]
T wssa lz | 3 3 st | ooz |
| Dos j@#3 | | 1 (w2 | pozr ]
| ___bozs ja } [T 03 163 | baze” T
{ . Do3o ia#5 | | 1 Pea | vsso
| _____vooa j2 ¢ 13 £3 165 ] Basi
vaee for | | 3 ., e [Toas T
[ _mozs g} D3Top Thirdea | [mer_ ] oeds — 7
| ... Do 128 | L L |ies_ | voogo
[ _vssaJa | =1 o 19 | poss ]
[ posr | - ] [ }oaw T
o _poae fe | 3 3 | P | opaves
e o DOMBS | 33 - Bl iz povoo
| vss s | (4 = | [T baw 7]
. __bodt |3 | =] L5 e vssa |
| ___voog las | 3 - 75§ Do
___oes Jar | | 2 . ] {76 | poss -
" bows [w | flopViewra | [ T oo 7
| _Doar o | = - B pms §oweoa ]
| __wsa e | 3 3 179 ] basw ]
| .pow Ja | 1 O3 ] w0 §ooeso |
| obost le | MO =3 181 | Dosz |
e == ] jaez | vsso |
.. vooa Jae | (] 163 | poss |
| ooss [45 | = o s _jvoo |
| ____oomeslas | [ =) 185 | powey |
| ____oose f47 ] = 3 s _jpas |
—_vss e | 2 © 7 ) pass |
S—el N =] o Qe _| vooa |
T Twe e B~ g ] [ Toew ~ 77

Figure 4.6.1-A
278 PIN X144 SDRAM DIMM PINOUT (TOP THIRD)
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X144 SDRAM DIMM

s= = zsoézgeez::_
| 9 w L RRY ]
£ C] e g vessq |
i | e LI DY ——
£ ok o fes s
~ FEGRT - a8 J AL ]
e i 196 oo L
pom 3 o7 . A0
| [ - 108 1 A0
- e 199§ AN ]
i} ] jeen L ovss |
— — 201 A ]
| 09 feoe poawe ]
- £3 203 ¢ RFY
3 B faoe Qveo
| = 205} CK ]
3 ] ojze LTR ]
] VOLTAGE KEY [
(o ™ jeor. ) vss _ . ..}
) o 208 | BE
s = fz9 | TE ]
e I —l 210 RPY
=3 O] jem d.voo
i 3 22 _ 1. BRU |
c 3 213 1 VSSQ ..
= O 214 | posd, . ]
o L B Qs | oposs
— Middle Third= 216, | Dose |
e - £ far | wvopo |
— 3 218} DO
o = |z2ie ] powes ]
| e 220 | pomps
= ] feer fwon
nm} cl ez2 | DO
(| — 223 1 V8SG
1 f::l 224 1 BQ76. ]
| B3 Jes fopois
3 L peeJopore L
[ R 227 Q. MDDQ
[ | 228 | poes
(| B3 sz | Dosd |
- = 230, 1. bess ..
('} O fes l.vsso |
-] £ 237 ] DOMBID. . ]
o 5 e bovss
] - 236 1 Dgse .
| B3 Jess.Q.Dofg
= £a 23s | oo9t |
] B9 lest.pvssq . |
| - 2251 Does |
| ] o]
(o M e
Figure 4.6.1-B

278 PIN X144 SDRAM DIMM PINOUT (MIDDLE THIRD)
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X144 SDRAM DiMM

Figure 4.6.1-C
278 PIN X144 SDRAM DIMM PINOUT (BOTTOM THIRD)

mmmmmmmmm \ww/-\ % e — — — — —
vboa” T 151 — o 240 | DQge
A T 4 =1 [=a1 T vesa ]
oo 1T I e | [ ]TBass T
] POLARITY KEY[

T ysso | 104 — — (243 T DQioo
T Oqios | 105 ] fam| = [T vwoe 7
= "baioz T 1 3 e 225 | Baios ]
T bammiz] 1o = 1 f2as | vés ]
[T TTWe TR | [ 247 | DomBis |
B T R [ 1 [z | paios ]
R RN = | (243 | baios |
T oatar | i = 1 20 1 vssa ]
T T 0o | 12 ) | [25i | Dafos |
B oRiio | 113 o o @2 [ oo 7

T " vssa | 114 — fom) 253 | Daidz
T Daie § 15 ] = 1 [z T woa ]
™ pattd tue | 13 | [255_ 1 patis |
[ T T oais | H7 = . 56 | bong T
= T I =) ™ 57 | Daite |
| bame [T - £ @ Tvesa _
| o1 ) Bottom Third | 26 [ dowsa |
DOMBIS| 121 | |- O feee g ves |
T T Dotzo | 122 — fam 261 paizt _
oot | 1@ fone | 1 [z | poies
T T vssa | 1 = - 265 1 baied ]
R T = o [esa_ | oso |
“Tkelnd b S - —
i Sl —
| pba | 18 — 3 267 | Da1so |
o _powi e | [ 3 £ fzs vssa
___oow |0 | (3 3 | fzee_ T powms
- boms | | 3 = [zo_ ] pois ]
IR 1 - 271 | powbte
| _boweirl | | 3 REAR ) fae Tvss” T
. .¥ssa i ] EQNT i 213§ DOws |
e e POIAT 135 c O3 |ers _f voog
———at38 136 [ ] ] 275§ patss
____patao | 3 £y fare | patei T
e e e FO0Q ;135 | &=l 277 1 Dotde |
L. Da43 } 139 - 4 jere ] vssa |
I 4 W B T .
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This page is reserved for the future addition of serial presence detect tables.

Figure 4.6.1-D
278 PIN X144 SDRAM DIMM PD AND CONFIGURATION TABLES
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Figure 4.6.1-E

Interface
Voltagd KFU LVTTL RFU
RFU

A N N i N NN N
3.3V

N N\ N M M N [\ A
s P N N N

N M N N N

278 PIN 144 BIT SDRAM DIMM MECHANICAL KEY DEFINITION

Pin Name Number Function
AD...A15 16 Addrass Input {multinlexed)
DQO....DG143 144 Data Input/Output (common)}
CK, CK 2 Clock Input
CKE 1 Clock Enable Input
80, 51 2 Chip Select Input
RE 1 Aow Enable {RAS) input
CE 1 Column Enable (CAS) Input
W 1 Write Enable Input-
DOM 1 Data Mask
DAMBO....DQMB17 18 Byte Data Mask input
vDD 14 Primary Positive Power Supply
VDDQ 27 Posivite Power for input/Qutput
VREF 2 Reference Power Supply
VS8 14 Giround
VE8Q 27 Ground for data Input/Ouliput
NU 1 Reserved for board test of PLL
HEL} 7 Regerved for Futiyre tlce

Notes:

1. NU pin is reserved for board test control of PLL, Make no connection at sysiem level.
2 RFU pins are available for future standardization of serial Presence Detect and VTT.

Figure 4.6.1-F

278 PIN 144 BIT SDRAM DIMM PIN DEFINITIONS
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o
2
g‘l:
o
L
[0 £ X
DQO Bord
f
DQ7 &
DQMBO &— DQMBO
DOB 88—
o - D4
DQ15 &
DAMB1 @i DOMB1
DQ16 &——=—q DQO DGQse  e—4 DQO
@ — &—
DQ23 o—- DQ7 DOs7  e— DQ7
poMB2  e—— DOMBD DQOMB10 e— DQMBO
DQ24 g DOB DQss e—{ DB
o D1 o
DQ3t @——{ DQ15 Dogs  e— DQ1I5
poMB3  e—— DOMBI DOMB1] e— DOMBI
pQ32 @t DQO Daas ' DQO
G e =g [
DQ3Y Gt DQ7 pQ103 e~ DQ7
DOMB4  @—enmed DQMBO DOMB12 &q DOMBO
DQ40 Gl DO Do pQio4 € DQ8
G e o s o
DQ47 e— DQ15 DGitit &—i DQ15
DOMBS @ DOMB1 DOMB13 e~ DOMBY
DQ48 e——ij DQO pQiiz e~ DQO
& — = o
DQ55 o——{ DQ7 DQ119  e— DO
DOMBS e—— DQMBO DQMB14 e~ DAMBO
DQ56 e DQB DQi20 e—| DQB
o o &=
DQs3 ¢——— DQ15 DQi27  e—i DQIS
DQMB7 e—i DQMBY DOMB15 e~—] DQMBA
PLL DQ128 e poo
CK o——— o—
SLOCK DQi135 e— DpO7
I‘" ER DOMB16 &— DOMBO
DQi36 ©— D8
Notes FEEDBACK @
1 : DQ143 e—
1, A 10 o 20% resistor shall be wired in series withall || D17 o] Bonosy
DQn lines near the card edge coneclor.
2. All clock lines from the PLL Clock Buffer shall be of

equal length.

Figure 4.6.1-G _
278 PIN X144 BUFFERED SDRAM DiMiM 1 BANK with X16 SDRAM
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2
!
REGISTER

DQo o--— DQO 1 DQO 4 :“_“‘“' DQo 1 DAY <
0— = — - : e .
oQ7 ¢—-—1 DQ7 — DQ7 e—1DQ7 -~ DQ7
pOMBO  #— DAQMBO -1 DQMBO — DQMBO =] DOMBO
s - fd
bG8 ;:: DQs po [ DQB DY g DQ8 D4 #DQB D13
DQ1i5 —— DQ15 — 0Q1i5 e DQ15 — DQ15
poMB1  e———1 DQMB1 — DOMB1 —-i DOMB1 -1 DQMB1
*— &
: ] il '
DQ16 e—1 DQO0 -4 DQO 4 DQBO @ DQO — DQ0 &
o— — o 6~ ~ —
DG23 o1 DQ7 - DQ7 DQ87 e— DQ7 -1 DQ7
DOMB2  e—— DOMBO -1 DQMBO BOMB10 e—F DOMBO - [DQMBO
— o— D - DQ8
DQ24 :::: DQs D1 ] DQs D10 B0Qss .. Q8 D5 | D14
DQ31 — DQ15 — DQ1i5 DQ9s i DQ15 — DQ1i5
DOMR3  e—— DQMB1 — DQMBA DOMB11 e DQMEB1 - DOMB1
L B *—
il -
pQaz —1 DQO — DQO DQ9s -~ DQO — DQO
P — 4 &= ) [ .
DQ3s e— DQ7 1 DQ7 DQtos e DQY — DQ7 é
DOMB4 #—— DQMBO — DQMBO poMB12 e~ DOMBO — DQMBO H
- &t —
DQ40 :_—: DQ8 p2 [l DQs D11 DQ104 o DQs Ds | bQs D15
DQ47 o DQ1i5 — DQ15 DO11 1, DQHS - DQ15
paMBs  e——1 DOMBY — DQMB1 DOMB13 @i DQMB1 — DCGMB1
*— L
: 1 . [l i il
05Q48 —1 DQO -1 DQO0 0DQt12 e DQO — DQO0
G o — & — o
DQSS a1 DQ7 L— DQ7 4 00119 e«— DQ7 b4 DQ7 4
DOMBE @y DQMBO — DQMBO DoMBi4 e— DQMBO b DQMBO
DQs6 *—i DQB D3 [ BOs D12 bQizo o DQGB D7 bl DQ8 D16
o—— -4 - - o—— .
DOG3 o— DG15 — DQ1i5 : baie7 e— DQIS — DQ15
DOMBT7  @—— DOMBI L— DOMB1 DOMB1is e— DQMBI i DQMB1
L o [ -
DGQize & DQO — DQoO
PLL P -
CKO ~—— cLOCK
BUEFER DQ135 &1 DQ7 — DQO7 &
!— DOMB16 et DOMBO = DQMBO
DO13s e DQS — DQs
Notes FEEDBACK pa— D8 | D17
- 143 &-— -
1, A 10 ©Q £+ 20% resistor strall be wired in series with aif ggMBfi o] D15 | 38:\6581
DQn lines near the card edge coneactor. -
2. Al clock lines from the PLL Clock Buffer shall be of

aqual length.

Figure 4.6.1-H
278 PIN X144 BUFFERED SDRAM DIMM 2 BANKS with X16 SDRAM
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