I, Julie Carlson, declare as follows:

1. I have personal knowledge of the facts set forth herein, and if called to
testify, I could and would competently testify to the same.

2. I have been involved in semiconductor standardization and publication
services for over twenty years. During this time, [ have worked at JEDEC, a
standards-setting organization for the microelectronics industry, to edit, publish, and
maintain JEDEC business records and standards developed by its numerous
committees and subcommittees.

3. I have been involved with the standardization and publication activities
of JEDEC continuously since 1997. | was the Manager of Standards and
Publications at JEDEC from February 1997 through June 2005. After relocating to
Maine in 2005, I transitioned to working as a full-time Consultant for JEDEC. Since
June 2005, I have continued to work as a Consultant for JEDEC, where my
responsibilities include the maintenance and publication of JEDEC documents and
standards. I am familiar with JEDEC’s historical record-keeping and publication
practices since at least 1992, based on my review of JEDEC’s business records
since that time and my regular discussions with JEDEC employees and members.
During my tenure at JEDEC, JEDEC has not changed the system it uses to maintain

JEDEC documents.
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4. As a Consultant, [ maintain all documents approved for publishing and
have access to all documents at JEDEC. I receive JEDEC documents in draft form
and prepare them for publishing. I also edit and help draft JEDEC’s manuals of
operation and procedure.

3. For over 60 years, JEDEC has been the global leader in developing and
publishing open standards for the microelectronics industry. JEDEC’s membership
consists of more than 3,000 volunteers representing over 350 member companies,
and includes key technical individuals from most device, assembly, system, and
testing companies. JEDEC publications and standards are adopted worldwide.
JEDEC is accredited by ANSI and maintains liaisons with numerous standards
bodies throughout the world.

6. Prior to 2000, JEDEC standards were typically available for purchase
from JEDEC or approved reseller IHS. Since at least 2000, JEDEC standards have
been publicly available for download from the JEDEC website
(https://www.jedec.org), where they are cataloged and indexed by keyword and
technological subject matter. Most of the standards are free to download, but larger
volumes are available for purchase through JEDEC’s website and approved reseller
[HS.

7. By 2000, the JEDEC website was publicly available and commonly

used by manufacturers, companies in the microelectronics industry, and other

2

XILINX EXHIBIT 1012

Page 2



interested parties to access and obtain standards information pertaining to that
industry. Anyone can register online at JEDEC.org to access free standards and
other JEDEC publications. Registration and most published standards are free and
selected standards are only available to non-members for a fee. Between
approximately 2000 and 2010, a registered user was required to log in before
viewing JEDEC’s free download area, which featured a list of standards and
documents available for download. Around 2010, the website was re-designed so
that a log-in was no longer required to visit the free download area and view a list
of available standards and documents—instead, login information was only
required to view and download a standard or other JEDEC document.

8. To confirm my statements above regarding access to JEDEC
documents via JEDEC’s website, I have visited the Internet Archive to look at
captures of the “FREE Download Area” login and registration pages of JEDEC’s

website, which occurred on June 15, 2000 and September 1, 2000, respectively:

<http://web.archive.org/web/20000615041617/http:/www.jedec.ore/DOWNLOAD/

default.cfm> and

<http://web.archive.org/web/20000901000313/http://www.jedec.ore/ DOWNLOAD

/copyright_agreement.htm>. Printouts of these captures are attached as Exhibits A

and B and are consistent with my personal recollection of the JEDEC website. |

have also visited the Internet Archive to look at the first capture after the re-design
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of JEDEC’s website, which occurred on February 24, 2010:

<http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-

documents/results/field doc_type%3A%22JESD%22?order=field doc_full numbe

r_value&sort=asc>. A printout of this capture is attached as Exhibit C and is

consistent with my personal recollection of the JEDEC website.
9. This declaration concerns the following standards published by

JEDEC:

(1) JEDEC STANDARD, Configurations for Solid State Memories, JEDEC
Standard No. 21-C, Release 7 (January 1997) (hereinafter, “JESD21-C Release 77);

(2) JEDEC STANDARD, Double Data Rate (DDR) SDRAM Specification,
JESD79, Release 1 (June 2000) (hereinafter, “JESD79 Release 17);

(3) JEDEC STANDARD, Double Data Rate (DDR) SDRAM Specification,
JESD79, Release 2 (May 2002) (hereinafter, “JESD79 Release 2”);

(4) JEDEC STANDARD, DDR2 SDRAM Specification, JESD79-2A (January
2004) (hereinafter, “JESD79-2A”); and

(5) JEDEC STANDARD, Configurations for Solid State Memories, JEDEC
Standard No. 21-C, Release 14 (January 2005) (hereinafter, “JESD21-C Release
14”) (collectively, “the JEDEC Standards™). I have reviewed the above JEDEC
standards. The copies of the JEDEC Standards attached to this declaration as

Exhibits D-H are identical to the copies of the JEDEC Standards in JEDEC’s files.
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10.  The following statements on the public availability of the JEDEC
Standards as of their respective publish dates are based on personal knowledge. The
development of all JEDEC documents follows the process set forth in JM21:
JEDEC Manual of Organization and Procedure. According to that process, the date
on the cover of a JEDEC document is the month the document was finalized,
approved by legal, and published. For the JESD21-C Release 7, JESD79 Release 1,
JESD79 Release 2, JESD79-2A, and JESD21-C Release 14 standards, the dates on
the covers (and thus the dates the standards were published and/or posted to
JEDEC’s website) are January 1997, June 2000, May 2002, January 2004, and
January 2005, respectively.

11. I am familiar with the circulation and publication procedures used by
JEDEC. Upon approval of the Board of Directors, the JEDEC publications
department prepares documents for publication and seeks final review and approval
to publish from the JEDEC legal department.

12.  Before 2000, once legal approval was received, the JEDEC
publications department made the approved document available to the JEDEC
membership and members of the public through JEDEC and, for most documents
except larger volumes and subscription services, through an approved reseller IHS.
For larger volumes, such as JESD21-C, the date on the cover of the Standard

indicates the date that it was sent to those with a subscription to the annual updating
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service for the volume, in which subscribers would receive the new and/or updated
replacement pages of the various modules of the Standard as they were released and
insertion instructions for the new and/or updated replacement pages. In addition,
copies of the entire volume, as well as any other finalized standard, would have
been available for purchase from JEDEC by anyone in the public. The release
indicated at the bottom of a given page of larger volumes indicates the release in
which that page would have received by subscribers and would have been available
for purchase by anyone in the public.

13.  Since 2000, once legal approval is received, the JEDEC publications
department uploads the approved documents to the JEDEC website with a brief
description. When a standard is published on JEDEC’s website, it becomes
available in the “Standards & Documents” section, where standards are listed by
title, document number, and publish date. An email announcement is then sent to
the sponsoring committee and any approved resellers.

14. Based on my personal knowledge of JEDEC’s policies, the JESD21-C
Release 7 Standard was made publicly available in January 1997, consistent with
the date notation on the first page of the Standard, through a subscription and
availability for purchase by any member of the public, and the JESD79 Release 1,
JESD79 Release 2, JESD79-2A, and JESD21-C Release 14 standards were made

publicly available via JEDEC’s website in June 2000, May 2002, January 2004, and
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January 2005, respectively, consistent with the date on the cover page of each
respective Standard.

15. Based on my personal knowledge of JEDEC’s policies, the JESD21-C
Releases 1 through 6 were also publicly available at least by January 1997, when
JESD21-C Release 7 was made publicly available, through a subscription and
availability for purchase by any member of the public of JESD21-C as an entire
volume. Similarly, the JESD21-C Releases 1 through 13 were also publicly
available at least by January 2005, when JESD21-C Release 14 was made publicly
available, through a subscription and availability for purchase by any member of
the public of JESD21-C as an entire volume.

16. My knowledge of the procedures surrounding the creation of the date
notation and publication is based on JEDEC’s policies and practices as I understand
them through my work at JEDEC. I rely on these policies and practices in the
course of my work. I have no reason to believe that JEDEC’s typical practice was
not followed. I have no reason to believe that the JESD21-C Release 7 Standard
was not published and made accessible to JEDEC membership and any member of
the public in January 1997. I also have no reason to believe that the JESD21-C
Release 14 Standard was not published and made accessible to JEDEC membership
and any member of the public in January 2005. I also have no reason to believe that

the JESD79 Release 1, JESD79 Release 2, and JESD79-2A standards were not
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made publicly available via JEDEC’s website in June 2000, May 2002, and January
2004, respectively. I also have no reason to believe that the JESD21-C Releases 1
through 6 were not published and made accessible to any member of the public by a
subscription or purchase of JESD21-C at least by January 1997, when the JESD-
21C Release 7 Standard was made publicly available. I also have no reason to
believe that the JESD21-C Releases 1 through 13 were not published and made
accessible to any member of the public by a subscription or purchase of JESD21-C
at least by January 2005, when the JESD-21C Release 14 Standard was made
publicly available.

17.  To further confirm my statements above regarding the JESD79 DDR
Standard, I visited the Internet Archive to look at the first capture of the JEDEC
website after June 2000, which occurred on August 17, 2000:

<http://web.archive.org/web/20000817100341/http://www.jedec.org/Default.htm>.

A printout of this capture is attached as Exhibit I and is consistent with my personal
recollection of the JEDEC website. As shown in Exhibit I, the JESD79 Release 1
“DDR” Standard was featured on the JEDEC homepage, which included a link to
the following page captured on August 17, 2000, which allowed anyone to
download the JESD79 DDR Standard for “DDR” memory:

<http://web.archive.org/web/20000817100514/http:/ www.jedec.ore/DOWNLOAD/

pub21/HotDDR/Default.cfm>. A printout of this capture is attached as Exhibit J
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and is consistent with my personal recollection of the JEDEC website. As can be
seen from this capture on August 17, 2000, the JESD79 Release 1 DDR Standard
was described on the JEDEC website as the “JEDEC Standard 79, Double Data
Rate (DDR) SDRAM Specification (datasheet for 64Mb SDRAM)” and was
available for download by the public by that date, consistent with my statements
above.

18.  Exhibit K is a printout of

<https://web.archive.org/web/20000711020535/http://www.jedec.org/service_mem

bers/New_Members/memberco.htm>, which is a capture on July 11, 2000 of

JEDEC s list of member companies as of that date. Exhibit L is a printout of

<https://web.archive.org/web/20020605015448/http://www.jedec.org/service_mem

bers/New_Members/memberco.htm>, which is a capture on June 5, 2002 of

JEDEC’s list of member companies as of that date. Exhibit M is a printout of

<https://web.archive.org/web/2004020208 1543 /http://jedec.org:80/service_member

s/New_Members/memberco.ctfm>, which is a capture on February 2, 2004 of

JEDEC’s list of member companies as of that date. Exhibit N is a printout of

<https://web.archive.org/web/20051024132448/http://www.jedec.org:80/service_m

embers/New_Members/memberco.cfm>, which is a capture on October 24, 2005 of

JEDEC s list of member companies as of that date. Exhibits K, L, M, and N are

consistent with my personal recollection of JEDEC’s membership. The member
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companies listed in Exhibit K would have had access to JESD79 Release 1 by no
later than July 11, 2000. The member companies listed in Exhibit L would have had
access to JESD79 Release 2 by no later than June 5, 2002. The member companies
listed in Exhibit M would have had access to JESD79-2A by no later than February
2,2004. Lastly, the members listed in Exhibit N would have had access to

JESD21-C Release 14 no later than October 24, 2005.

I, Julie Carlson, do hereby declare and state that all statements made herein of my
own knowledge are true and that all statements made on information and belief are
believed to be true; and further that these statements were made with the knowledge
that willful false statements and the like so made are punishable by fine or

imprisonment, under Section 1001 of Title 18 of the United States Code.

Executed on 1/27/2023 é/%ﬂn/

Julie D. Carlson
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The Wayback Machine - http://web.archive.org/web/20000615041617/http://www.jedec.org:80/DOWNLOAD/default.cfm
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http://web.archive.org/web/20000615041617/http://www.jedec.org/Default.htm
http://web.archive.org/web/20000615041617/http://www.jedec.org/DOWNLOAD/default.cfm
http://web.archive.org/web/20000615041617/http://www.jedec.org/service_members/default.htm
http://web.archive.org/web/20000615041617/http://www.jedec.org/join_jedec/default.htm

FREE Download Area

Log on, please: FH

\ Login
name
\ - Password

(J Remember login information
[ access the download area ]

Register with JEDEC

Click here to gain access to
the Free Download AREA:
create a Login name and
password

Forgotten Password?

E-mail address:

[ e-mail password ]

[ Return Previous Screen ]

This file was last updated: 12/19/2022
04:41:18

JEDEC Home: http://www.jedec.org
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http://web.archive.org/web/20000615041617/http://www.jedec.org/DOWNLOAD/copyright_agreement.htm
http://web.archive.org/web/20000615041617/http://www.jedec.org/

Exhibit B
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The Wayback Machine - http://web.archive.org/web/20000901000313/http://www.jedec.org:80/DOWNLOAD/copyright_agreement.htm

XILINX EXHIBIT 1012
Page 15


http://web.archive.org/web/20000901000313/http://www.jedec.org/Default.htm
http://web.archive.org/web/20000901000313/http://www.jedec.org/DOWNLOAD/default.cfm
http://web.archive.org/web/20000901000313/http://www.jedec.org/service_members/default.htm
http://web.archive.org/web/20000901000313/http://www.jedec.org/join_jedec/default.htm

@ Members Before registering, please read the
only JEDEC Copyright Agreement

Voting
9 Machine

Meeting
9 schedule

& Rosters

Member
“cnmpanies

& Tent card

& Manuals
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http://web.archive.org/web/20000901000313/http://www.jedec.org/service_members/Members_Only/default.cfm
http://web.archive.org/web/20000901000313/http://www.jedec.org/service_members/Members_Only/access_votingmachine.cfm
http://web.archive.org/web/20000901000313/http://www.jedec.org/service_members/Meetings/default.htm
http://web.archive.org/web/20000901000313/http://www.jedec.org/service_members/Rosters/default.htm
http://web.archive.org/web/20000901000313/http://www.jedec.org/service_members/New_Members/default.htm
http://web.archive.org/web/20000901000313/http://www.jedec.org/DOWNLOAD/tentcard.doc
http://web.archive.org/web/20000901000313/http://www.jedec.org/DOWNLOAD/manuals/default.cfm

JEDEC standards and .
publications are designed to

serve the public interest by
eliminating misunderstanding
between manufacturers and
purchasers and facilitating
interchangeability and

improvement of products.

JEDEC standards,
publications, package outlines
and all other documents
posted on JEDECs worldwide
web site (collectively referred
to as the files) may be
downloaded free of charge;
however, the ownership of
the copyright resides with the
JEDEC Solid State Technology
Association.

JEDEC files may be
reproduced for internal use
only without restriction;
however, the reproduction of
these files for any other
purpose, whether in
electronic and/or hard copy
form, is PROHIBITED. The
creation of CD ROMs
containing the files or
references to the files and
links to the JEDEC web site is
also PROHIBITED. Users of
JEDEC copyrighted works
wishing to distribute the files
for purposes other than noted
may do so only by purchase,
or by contacting the JEDEC
office in writing requesting
permission to reproduce the
files along with the reason(s)
for such a request.

O I have read JEDEC’s copyright
statement and agree to the terms set
forth above.

Ol have read JEDEC’s copyright
statement and do NOT agree to the
terms set forth above.

more...
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Approved for publication on
March 31, 2000

[ Return Previous Screen ]

Page updated: 12/19/2022
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The Wayback Machine - http://web.archive.org/web/20100224045304/http://www.jedec.org:80/standards-doc...

JEDEC

[JEDEC China ] [_Forgot Password ] [_Site Login |

e Home

| Search JEDEC |

e About JEDEC

o
[e]
[e]

O 0O 0 0 0 0 0 O

[e]

Overview
Activities
JEDEC History
» Pre-1960s
= 1960s
= 1970s
= 1980s
= 1990s
= 2000s
Member List
Board of Directors
Committee Chairs
Policies & Governance
Patent Policy & Documents
Other Organizations
Contact
Staff
RSS Feeds

e Standards & Documents

[e]
o

O 0O 0 0 ©

[e]

Search Standards & Documents
Technology Focus Areas

= Flash Memory: SSDs, UFS, e-MMC™
Mobile Memory: LPDDR2, Memory MCP
Main Memory: DDR3 SDRAM
Memory Module Design File Registrations
Lead-Free Manufacturing
Fiberoptics Systems: Military and Space Applications
Registered Outlines: JEP95

= Memory Configurations: JESD21-C
Dictionary: JESD88

= Introduction

= Referenced Documents
Registration Data Formats (RDFs)
Type Registration
ID Codes Order Form
Copyright Information
Patent Policy & Documents
Document Translation

e Committees

[¢]

o O O

JC-10: Terms, Definitions, and Symbols

JC-11: Mechanical Package Outlines - Standardization
JC-13: Government Liaison

JC-14: Quality and Reliability of Solid State Products
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http://web.archive.org/web/20100224045304/http://www.jedec.org/
http://web.archive.org/web/20100224045304/http://www.jedec.org/jedec-china
http://web.archive.org/web/20100224045304/http://www.jedec.org/user/password
http://web.archive.org/web/20100224045304/http://www.jedec.org/user/login
http://web.archive.org/web/20100224045304/http://www.jedec.org/home
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/activities
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history/pre-1960s
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history/1960s
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history/1970s
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history/1980s
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history/1990s
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/jedec-history/2000s
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/member-list
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/board-directors
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/committee-chairs
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/policies-governance
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/patent-policy-documents
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/other-organizations
http://web.archive.org/web/20100224045304/http://www.jedec.org/contact
http://web.archive.org/web/20100224045304/http://www.jedec.org/node/2547
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/rss-feeds
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/flash-memory-ssds-ufs-e-mmc%E2%84%A2
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/mobile-memory-lpddr2-memory-mcp
http://web.archive.org/web/20100224045304/http://www.jedec.org/category/technology-focus-area/main-memory-ddr3-sdram
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/memory-module-design-file-registrations
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/lead-free-manufacturing
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/fiberoptics-systems-military-and-space-applications
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/registered-outlines-jep95
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/technology-focus-areas/memory-configurations-jesd21-c
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/dictionary
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/dictionary/introduction
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/dictionary/referenceddocuments
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/registration-data-formats-rdfs
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/type-registration
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/id-codes-order-form
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/copyright-information
http://web.archive.org/web/20100224045304/http://www.jedec.org/about-jedec/patent-policy-documents
http://web.archive.org/web/20100224045304/http://www.jedec.org/standards-documents/document-translation
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-10
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-11
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-13
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-14

o JC-15: Electrical and Thermal Characterization Techniques for Electronic Packages and
Interconnects
JC-16: Voltage Level and Electrical Interface
JC-22: Diodes and Thyristors
JC-25: Transistors
JC-40: Digital Logic
JC-42: RAM Memory
JC-45: Memory Modules
JC-63: Multiple Chip Package
JC-64: Flash Memory Module
JC-65: RFID
S
o Press Releases
o JEDEC in the News
o 50th Anniversary
o Media Kit
e Events & Meetings
o All Events & Meetings
o ROCS Workshop (GaAs)
e Join JEDEC
o Apply for Membership
o Membership Benefits
o Membership Dues & Details
e Members Area
e Order JEP 95 and JESD21-C Related Products
e Privacy Policy

Standards & Documents Search: JESD (JEDEC
Standards)

Results 1 - 20 of 296

2000000000

Z
o

Results

Filter by Document Number or Partial Document Number

Title Document # Date
LEADLESS CHIP CARRIER PINOUTS STANDARDIZED FOR LINEARS: JESDI1 fggz

This standard shows how to convert existing DIP pinouts for op-amps, comparators, and D/A converters, to
chip carrier packages.

Committee(s): JC-41

Download JESD1

Free download. Registration or login required.
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http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-15
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-16
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-22
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-25
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-40
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-42
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-45
http://web.archive.org/web/20100224045304/http://www.jedec.org/committees/jc-63
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Title Document # Date

LOW FREQUENCY POWER TRANSISTORS:Status: Reaffirmed September JESD10 Jan
1981, October 2002 1976

This standard consists of a listing of letter symbols, terms, and definitions that are used in power transistors. It
also includes information on JEDEC registration procedures, verification tests, and thermal characteristics.

Committee(s): JC-25

Download JESD10

Free download. Registration or login required.

TERMS, DEFINITIONS, AND LETTER SYMBOLS FOR
MICROCOMPUTERS, MICROPROCESSORS, AND MEMORY INTEGRATED JESD100B.01
CIRCUITS:

Dec
2002

A revised reference for technical writers and educators, manufacturers, buyers and users of microprocessors,
microcomputers, mircocontrollers, memory ICs, and other complex devices. The terms and their definitions in
this standard have been updated and are in general agreement with the latest publications of the IEEE and the
IEC. The companion standard for other integrated circuits is JESD99A. Also included is a system for generating
symbols for time intervals found in complex sequential circuits, including memories. JESD100B.01 is the first
minor revision of JESD100-B, December 1999. Annex A briefly shows entries that have changed.

Committee(s): JC-10

Download JESD100B.01

Free download. Registration or login required.

CHIP CARRIER PINOUTS STANDARDIZED FOR CMOS 4000, HC AND HCT JESD11 Dec
SERIES OF LOGIC CIRCUITS: 1984

This standard indicates the procedures used to convert existing DIP and flat packages for digital parts (SSI &
MSI) to chip carrier packages.

Committee(s): JC-40.2

Download JESD11

Free download. Registration or login required.

SEMICUSTOM INTEGRATED CIRCUITS (FORMERLY PUBLISHED AS JESD12 Jun
STANDARD FOR GATE ARRAY BENCHMARK SET): 1985

The purpose of these benchmarks is to provide a common set of high level functions which serve as vehicles for
comparing the performance of gate arrays implemented in any technology using any internal structure. These
benchmarks effectively provide an unbiased measure of gate array vendors' ability to implement a desired
complex function on a particular gate array at a known level of performance.

Committee(s): JC-44

Download JESD12
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Free download. Registration or login required.

ADDENDUM No. 1 to JESD12 - TERMS AND DEFINITIONS FOR GATE JESD12-1B Aug
ARRAYS AND CELL-BASED INTEGRATED CIRCUITS: i 1993

The purpose of this standard is to promote the uniform use of abbreviations, terms, and definitions throughout
the semiconductor industry. It is a useful guide for users, manufactures, educators, technical writers, and others
interested in the characterization, nomenclature, and classification of semicustom integrated circuits.

Committee(s): JC-44

Download JESD12-1B

Free download. Registration or login required.

ADDENDUM No. 2 to JESD12 - STANDARD FOR CELL-BASED JESD12-2 Feb
INTEGRATED CIRCUIT BENCHMARK SET: i 1986

The purpose of these benchmarks is to provide a common set of high level functions that serve as vehicles for
comparing the performance of cell-based ICs implemented in any technology using any internal structure.
JESD12-2 extends the gate array benchmark set (JESD12) to cell-based ICs.

Committee(s): JC-44

Download JESD12-2

Free download. Registration or login required.

ADDENDUM No. 3 to JESD12 - CMOS GATE ARRAY MACROCELL JESD12.3 Jun
STANDARD: ) 1986

This standard defines a minimum set of macro cell standards for CMOS gate arrays. A total of 41 macro cell
types are addressed, all of which are commonly used by gate array designers to implement Application Specific
Integrated Circuits.

Committee(s): JC-44

Download JESD12-3

Free download. Registration or login required.

ADDENDUM No. 4 to JESD12 - METHOD OF SPECIFICATION OF
PERFORMANCE PARAMETERS FOR CMOS SEMICUSTOM INTEGRATED JESD12-4
CIRCUITS:

Apr
1987

This standard defines how to specify various performance parameters of semicustom ICs, including cell and
interconnect propagation delays, input/output levels and capacitance, and power dissipation.

Committee(s): JC-44

Download JESD12-4

Free download. Registration or login required.
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Title Document # Date

ADDENDUM No. 5 to JESD12 - DESIGN FOR TESTABILITY GUIDELINES: JESDI12-5 ?;Sgg
This standard is intended to provide circuit designers with the information needed to develop complex
integrated circuits that can be reliably and economically tested without compromising flexibility.
Committee(s): JC-44

Download JESD12-5

Free download. Registration or login required.

ADDENDUM No. 6 to JESDI12 - INTERFACE STANDARD FOR JESD12-6 Mar
SEMICUSTOM INTEGRATED CIRCUITS: ) 1991

This standard defines logic interface levels for CMOS, TTL, ECL, and BiCC inputs and outputs. This standard
is intended to provide an industry-wide set of specifications, for Application Specific Integrated Circuit (ASIC)
signal inputs and outputs, both necessary and sufficient to define a circuits electrical interfacing with the
external environment. JESD12-6 is intended to provide the ASIC manufacturer and user with a common set of
signal interface levels. The standard defines interface levels for 5 volt operation.

Committee(s): JC-44

Download JESD12-6

Free download. Registration or login required.

STANDARD SPECIFICATION FOR DESCRIPTION OF B SERIES CMOS JESD13-B May
DEVICES: i 1980

This standard provides for uniformity, multiplicity of sources, elimination of confusion, and ease of device
specifications and system design by users. It gives electrical levels and timing diagrams for B Series CMOS
devices.

Committee(s): JC-40.2

Download JESD13-B

Free download. Registration or login required.

SEMICONDUCTOR POWER CONTROL MODULES:Status: Reaffirmed June JESD14 Nov
1992, April 1999, April 2002 1986

Semiconductor Power Control Modules (SPCM) are modules consisting of thyristors or transistors, or both, as
the primary controlling elements. Methods of manufacture of semiconductor power control modules include the
assembling of individual components and the use of semiconductor hybrids or monolithic processing
technologies, or both.

Committee(s): JC-22.2

Download JESD14

Free download. Registration or login required.
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Oct

THERMAL MODELING OVERVIEW JESD15 2008

This document and the associated series of documents are intended to promote the continued development of
modeling methods, while providing a coherent framework for their use by defining a common vocabulary to
discuss modeling, creating requirements for what information should be included in a thermal modeling report,
and specifying modeling procedures, where appropriate, and validation methods. This document provides an
overview of the methodology necessary for performing meaningful thermal simulations for packages containing
semiconductor devices. The actual methodology components are contained in separate detailed documents.

Committee(s): JC-15.1, JC-15

Download JESD15

Free download. Registration or login required.

Oct

COMPACT THERMAL MODEL OVERVIEW JESD15-1 2008

This document should be used in conjunction with the master document, JESD15, and JESD15-2, and
subsidiary documents as they become available. This document is intended to function as an overview to
support the effective use of Compact Thermal Model (CTM) methodologies as specified in the companion
methods documents. At present, there are two such documents; JESD15-3, and JESD15-4.

Committee(s): JC-15.1, JC-15

Download JESD15-1

Free download. Registration or login required.

Jul

TWO-RESISTOR COMPACT THERMAL MODEL GUIDELINE JESD15-3 2008

This document specifies the definition and construction of a two-resistor compact thermal model (CTM) from
the JEDEC junction-to-case and junction-to-board thermal metrics. The guidance provided in this document
only applies to thermal metrics defined in JEDEC standards JESD51-8 and JESD51-12. The scope of this
document is limited to single-die packages that can be effectively represented by a single junction temperature.

Committee(s): JC-15

Download JESD15-3

Free download. Registration or login required.

Oct

DELPHI COMPACT THERMAL MODEL GUIDELINE JESD15-4 2008

This guideline specifies the definition and lists acceptable approaches for constructing a compact thermal model
(CTM) based on the DELPHI methodology. The purpose of this document is twofold. First, it aims to provide
clear guidance to those seeking to create DELPHI compact models of packages. Second, it aims to provide
users with an understanding of the methodology by which they are created and validated, and the issues
associated with their use.
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Committee(s): JC-15

Download JESD15-4

Free download. Registration or login required.

ASSESSMENT OF AVERAGE OUTGOING QUALITY LEVELS IN PARTS PER JESD16-A Apr
MILLION (PPM):Status: Reaffirmed September 2008 1995

This standard was revised to clarify assumptions necessary to estimate AOQ, revise the minimum sample size
algorithm, address small sample size concerns, and provide methods for combining groups for AOQ estimation.
Derivation of any new methods for combing groups for AOQ estimation. Derivation of any new methods
introduced into this document have been provided in annexes. A statistical method is based on confidence
interval statistics. A procedure was established for reporting AOQ when the minimum sample size criterion is
not met. Not all sections of EIA-554 are appropriate for use by device manufacturers therefore JEDEC wishes
to continue using JESD16A. In December 2008 the formulating committee approved to remove EIA-554 (July
1996, Reaffirmed September 2002) from the JEDEC website. To obtain a copy of EIA-554 please contact GEIA
at http://www.geia.org/

Committee(s): JC-13

Download JESD16-A

Free download. Registration or login required.

LATCH-UP IN CMOS INTEGRATED CIRCUITS - SUPERSEDED BY JESD78, IESD17 Aug
February 1999Status: Rescinded February 1999 1988

Committee(s): JC-40.2

Download JESD17

Free download. Registration or login required.

STANDARD FOR DESCRIPTION OF FAST CMOS TTL COMPATIBLE JESDI8-A Jan
LOGIC: i 1993

The purpose of this standard is to provide for uniformity, multiplicity of sources, elimination of confusion, and
ease of device specification and design by users. The standard covers specifications for description of
'54/TAFCTXXXX' series fast CMOS TTL compatible devices.

Committee(s): JC-40.2

Download JESD18-A

Free download. Registration or login required.
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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

© P NS G oA B P

ok
o

. 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

P T S S A S G
REepNsm B

. 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

e e T T
[# B N L R

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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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
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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
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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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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
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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

T XILINX EXHIBIT 1012
Page 50



JEDEC Standard No. 21-C

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
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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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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

- XV~

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

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

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

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

Release # Page #
Released4-7 ...... Page 4.4.7-4
. Release 7 .... Page 4.4.8-1
. Release7 ..... Page 4.4.8-3,4
. Release7 ....... Page 4.4.8-5
. Release7 ....... Page 4.4.8-6
. Release7 ... Page44.8-7T=32
. Release7 ...... Page 4.5-1
Release 6-7 ... Page 4.5.1-1
Release 4-7_. ... Page 4.5.1-2,3
Release 6-7 ..... Pags 4.5.1-4
Release 4-7 ... .. Page 4.5.1-5
Release 4-7 .. Page 4.5.1-6-29
Release 5-7 ... Page 4.5.2—1
Release 5-7 . ... Page 4.5.2-34
Release 5-7 ... .. Page 4.5.2-5
Release 5-7 ..... Page 4.5.2-6
Release 5-7 ... Page 4.5.2-7,14
Release 5-7 ... Page 4.5.3-1
Release 5-7 .... Page 4.5.3-2,3
Release 5-7 ... .. Page 4.5.3-5
Release 5-7 ..... Page 4.5.3-7
Release 5-7 ... Page 4.5.3-8,20
Release 5-7 ... Page 4.5.4-1
Release 5-7 . ... Page 4.5.4-2.3
. Release5-7 ..... Page 4.5.4-4
Release 5-7 ... .. Page 4.5.4-6
Release 5-7 .. Page 4.5.4-10,26
Release 57 ... Page 4.5.5-1
Release 5-7 . ... Page 4.5.5-2,3
Release 5-7 .. ... Page 4.5.5—+4
Release 57 ..... Page 4.5.5-6
Release 5-7 ... Page 4.5.5-7,16
Release 5-7 ... Page 4.5.6-1
Release 5-7 .. .. Page 4.5.6-2.3
Release 5-7 .. ... Page 4.5.5-6
Helease 5-7 ... .. Page 4.5.6-4
Release 5-7 ... Page 4.5.6-7,17
. Release7 ...... Page 4.6-1
. Release 7 .... Page 4.6.1-1
. Release 7 ... aged8.1-234
. Release7 ...... Page 4.6.1-5
Release 5-7 ..... Page 4.6.1-6

. Release7 ... . Page4.6.1-7,8
. Releaset ........ Page 5-1
. Release ! ........ Page 5-1
Release 7
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5.1.1 PIN-OUT STANDARDS FOR PLD DIP TO SCC CONVERSION . ..... Released ........ Page 5-1
5.1.1.1 — 20 PIN DIP to 20 TERMINAL SCC, 0.350" BY 0.350", Fig. 5-1 ... Releaset ........ Page 5-1
5.1.1.2 - 24 PIN DIP to 28 TERMINAL SCC, 0.450" BY 0.450", Fig. 5—2 ... Release ! ........ Page 5-1
5.1.1.3 - 28 PIN DiP to 28 TERMINAL SCC, 0.450" BY 0.450", Fig. 5-2 ... Release? ........ Page 5-1
5.1.1.4 — 24 PIN FUNCTIONS
IN 28 PIN DIP & 28 TERMINAL SCC, Fig. 5-9 ............... Release1 ........ Page 5-1
5.1.1.5 - 20 PIN FUNCTIONS IN 28 TERMINAL SCC AND 24 PIN DIP
FOR HIGH SPEED OPERATION, Fig. 5-11 ... ... ............ Released ........ Page 5-1
5.1.2 POWER PIN LOCATIONS FOR PLD and ASIC DEVICES .......... Release1 ........ Page 5-1
5.1.2.1 - POWER PIN LOCATIONS FORECLPLDINDIP ....... ... ... Release1 7. ...... Page 5-1
5.1.2.2 - POWER PIN LOCATIONS FORTTLPLDINDIPand CC ..., ... Release i ........ Page 5--1
5.1.2.3 - POWER PIN LOCATIONS FOR TTL PROGRAMMABLE ASIC
INDIPand CC ... i e Releaset ........ Page 5-1
5.1.2.4 - POWER PIN LOCATIONS FOR PLD IN 132 PINQFP ,......... Release t ........ Page 5-1
513 Nomenclature forFPLD ... i e Releaset ........ Page 5-1
514PLDDataTransfer Format ... Release1 ........ Page 5-1
5A.5PLD Standard OUTPUTLOADS . ... viriiiiiiiiiiiiiiiiaians Release5 ........ Page 5-1
FIGURE 5-1, 20 PIN DIP TO 20 TERMINAL CCPLD CONVERSION ., ..., ........ Refeaset ......... Page 5-3
FIGURE 5-2, 24 & 268 PIN DiP TO 27 TERMINALCC CONVERSION . .. .......... .. Release2 ......... Page 5-4
FIGURE 5-3, POWER PIN PLACEMENT FORECLPLD . .. ... ... ol Release! ........, Page 5-5
FIGURE 5-4, 40 PIN DIP PLD POWER PINPLACEMENT .. ... ... ... Releasef ......... Page 5-6
FIGURE 5-5, 44 TERMINAL CC POWER PINPLACEMENT . ... ... ............ Releaset ......... Page 5-7
FIGURE 5-8, 48 & 64 PIN DIP ASIC POWERPINPLACEMENT ... ............ ... Releaset ......... Page 5-8
FIGURE 5-7, 52, 68, & 84 TERMINAL CC ASIC POWER PIN PLACEMENT .......... Releaset ......... Page 5-9
FIGURE 5-8A, PLD STANDARD LOADS DEFINITIONS ... ......... ... it Release5 ......... Page 5-11
FIGURE 5-8B, PLD STANDARDLOADCIRCUIT ... ... il Release5 ........ Page 5-12
FIGURE 5-8C, PLD QUTPUT LOAD CALCULATIONS ......... e Releases ........ Page 5-13
FGURES-8D,PLDACLOADLINES .. ... .. .. Release5 ........ Page 5-14
FIGURE 5-9, 24 PIN PLD FUNCTIONS IN28 PINDIP ANDSCC ......... U Released ........ Page 5-15
FIGURE 5-10, 132 PINPQFP POWERPINLOCATIONS .. ... ... oot Released ........ Page 5-16
FIGURE 5-11, HIGH SPEED PINOUT FOR 20 PIN PLD FUNCTIONS .......... ..., Refease 4 ........ Page 5~-17
6 APPLICABLE OTHER DOCUMENTS .....ciiiiiiiiniiiciciae e Releaset ........ Page 6-1
6.1 ~ Standard Manufacturers ldentification Code.,
JEDEC Publication No. 106A .. ... ..o iiiiiiirviiiiiiiiniann. Releaset ........ Page 6-1
6.2 — interface Standard for Low Voltage TTL.—Compatible Devices (LVTTL),
JEDEC Standard No. 8 and Addendum No. 1 ..................... Refease1 ........ Page 6-1
6.3 — Package Outlines, JEDEC Publfication 85 .............c.cciiiiit Release1 ........ Page 6-1
6.4 — PLD Data Transfer Format, JEDEC Standard 3-B .................. Releaset ........ Page 6-1
6.5 -~ Nomenclature for FPLD, EIA Standard RS-428 .................... Releaset ........ Page 6-1
Release 7
— X Vit —

XILINX EXHIBIT 1012
Page 55




XILINX EXHIBIT 1012
Page 56



JEDEC Standard No. 21-C
Page2-3
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
£

Release 6

XILINX EXHIBIT 1012
Page 62



JEDEC Standard No. 21-C
Page 2 -9

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.
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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
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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
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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 3.5.2-6
1M, 2M, & 4M DENSITY BY 8 & 16 SINGLE OR DUAL SUPPLY
FEEPROM IN PSOP, 128K TO 512K BY 8 OR 64K TO 256K BY 16
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ORGANIZATION VS. DENSITY TABLE

2M DENSITY | i

X8
128K X 8
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512K X8

iMXe8
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256K X 16
512K X 16
IMX 16
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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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JEDEC Standard No. 21~C
Page 3.5.3~1
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

Release 7
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Page 3.5.3-2

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.

Release 7
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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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Page 3.5.34
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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Page 3.5.3-5
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
Release 7

XILINX EXHIBIT 1012
Page 81




JEDEC Standard No. 21-C
Page 3.5.3-8

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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Page 3.5.3-9

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
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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
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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
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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
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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

Release 4
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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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JEDEC Standard No. 21-C

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

Release 4r7
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8M X 8 DRAM
16M X 4 DRAM
64M X 1 DRAM
/ AN
af——— | VDD | [} 321
bao [boo | b | ]2 -
| Dat | NC | s Y
Doz | NG | NG | 4 -
bas | ne | Ne | s o -
| nC | s 271
“\_/E_D '4_—"—- NE | - 3;53” 26f 1
at—t——| W |[Js OR 251
:: BN o TSOP2 241 ]
;:: A0 | i 04007 55—
:—::—ATW i PP = 0.05{}”22____I
:-—::::—"A;— Cie2 2171
;::: A3 q13 201
—— At | R4 191
;::: a5 | 15 18
;::‘_":'\;55" s TOPVEW

VES | mmormmsneficmoee i
"o oo o
" [ | s
o e v
"o | oar]
mt:lz) !\Té vgsm
& [l
o [ F
o [
At | —
A0 | —
) B e
) P
A7 [
A6 |—
e |

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

DEVICE CONFIGURATION

ROW COUNT
ROW ADDRESSES

COLUMN ADDRESSES

Release 517

64M X 1 16M X 4 16M X 4 8MX8 aM X8
4K Rows 8K Rows 4K Rows 8K Rows
AD = A12 AD == A1 AQ = A2 AQ = A1l A0 = A2

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

Release 517
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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
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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

Release 7
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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
Nl 22 651 A8 | areinternally DC isolated from the VDD
ANt ]23 safl [A7 | power supply pins.
Ate| 24 g3fT |as 3. The VSSQ designator is used when the
a0l s e2b7 [as | @round reference pins
Al o6 st far
Azl 127 el Az |
NG| 28 s9F1 Inc | The JEDEC Std. No. 30
vop| 120 ssfl lvss | designator for the TSOP2
el s0 783 e ~71 Package is PDSO-G
pais| 31 5681 E&j{:
vsso,vss| E.]s2 551 [vobo, vop
- patr| ss s4f3 [paso |
el Lo ssf3 |pozs |
bono, vob| [Cfas 5271 [vssQ,vs§
bats [Fae st D28 | Configuration 2ZM X 32
pozol 37 s50f] |paer ROW COUNT 4K Rows
vSsa,ves) [fae 49 |vooa,vop ggtvuﬁ?\?/\ngggess AR S
pazij [Ciss 4871 paee
a2z [fao 73 ooz |
yonG, vop] [Cf41 46 ] VS?G"G;
| oazs| a2 s |poze
" vop| fas TORPVIEW 4B [vssTT)
FIGURE 3.9.4-16

2M BY 32 DRAM IN TSOP2
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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

Release 7
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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)

ol

/

P I e T L L R T
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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

Release 7
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3.10.3 Word Wide MPDRAM & GRAM

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

CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—Multiplexed Address

—SERIAL and RAM data ports

There are two versions of these parts: One with 2 W and the other with 2 CE, control-
ling the lower and upper bytes of data.: 128K & 256K with 2 W, 256K with 2 CE. .
PACKAGE—®64 PIN 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
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256K X 16 SGRAM

é 1 50 \
Tt o 49E
13 48

LYa 47
s 46§ 1
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L17 1sop2 44
L38 jo16em 4
£ 9 0.6 mm pp 42—
110 413
11 4011
11 K¢} I
J13 3]
114 3711
115 363
116 3513
117 341
s aaf=y
Rl 32
120 31
L] 21 3080
22 29

323 QBE
 2*rop view 27}
o5 26171
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pQ13

bQatz2

vbbQ

pQa11
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pQs
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UpQai

f— — — ]
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b — ——

VS8

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

XILINX EXHIBIT 1012
Page 127




JEDEC Standard No. 21-C
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2|2l el gl < -(8l8]%l8
256K X 32 SGRAM|R | Z| 2| 8| §| 5| 5| 5| 5131 515/ 3] 51 51 8| 8] | 5] §
AMLIICIE AT AHEE
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oosf 1 75 7] | poes
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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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256K X 32 MPDRAM
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Configuration

DRAM = 256K X 32

SAM=512X 16

ROW ADDRESS AD=+AB

COLUMN ADDRESS AD=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

Release 617

TABLE 3.10.4-4 C

SGRAM FUNCTION TABLE (Continued)

XILINX EXHIBIT 1012

Page 135




JEDEC Standard No. 21-C

Page 3.10.4-20

379VL NOLLONNA WVHOdIN LSHNd N8

{LEDO~P2DQ) agesIC UM AT §
£NDU

(LeDa—vzDa) elqeuz dmafa | o
{ezoq-0LDa) sigesig awm g ] 2050

{czog—oL0Q) aeug slumaig | o
(Loa-s0a) eiqesig awm g | | LNDT

{51DQ-8DQ) smeug AWM kg | o
{Loo~oDa) egesig awm afg | L onoa

(zoa-ooag) eigeuz simeakal o
ENDA-0NDAa

ONITIVE 3D

‘pasiueiend jou sie AuBeius Blep lo/pue uogesado soiaep ‘pasn ji febsi ase psuysp JOU $ANBIS 1Y

| MEVIHMHLINGYNAZIAG

i 1sibaw topa sioefes | =HD 0 4eisiBay J0[0) SI08IPS 0 =HD $ILON IIEYOIlddY LON = — 1400 BIED U0 = X
HRSIDIY MSYN QvO WOQ WadMm X X Mod Q Q ¢ 3 i L 4 HN
HILSIDIH HOTOD Qv01 noa HOT00 X H2=0v0 MOH 0 I [+ I I t H HO7
FLHM MO0 WOD3Q HSYW X HO = 0V0 MOY 0 I 0 Q L H 1 ME
‘Haay 100 SYo-EVD
LdNudalhg 1SHNG X x X 300 MOY b 0 —— b - — — ig
OISV ON) 210AD SLIHM Qyad LSdnd WOoQ § NI Viva X 300 MO 0 Q 1 c L I k Mg
MSYIN ON) B0AD BLIYM Qv3IH WOQ | NiYLva X 00 MO ¢ 0 0 c b I L My
FITAD SLHM AMOOTE QIUSYN wWoag MOV NBdM HI=0VD MOY o L 0 ¢} o I L nWma
BOAY 109 BYO-EVD
FIOAD LM O3SV QvEH LSHNY WOG § Niviva WEdM 05 MOk 0 ¢} 3 ] ¢ I b NAMUE
TTOAD SLHM OIMSYIN Gvad Woa | NIVIVG WddM 00 MOY Q o] 0 0 a 3 b WM
IOAD HAISNYHL V3 LIdS X X X dvi| Moy 0 0 0 1 i 0 ' 1HS
FMOAD HIA4SNYHL Qv3ad X X X ¥l MOY Q 0 o 3} i 0 8 14
13530 ON HSFHATH Had X — X — X of — o L i X o NHED
L1385 300k $OS HS3IHATH HED X - X - X Q - L b Q X [« asyaon
135 LNIOd 4018 HSAY43H Uad X - X el ppy Q0 s Q 1 0 X C £HED
d0.L8
(13530 NOLLJO) HSIH3H HED X - X — X 0 - ] 0 L X 0 =iS[te)
“WYHOILAO X - X —| 3aow of - 0 o 0 0 0 NOILAC
NOILLONMG woa 0 ay 30 a4 |wsodiasopeasa|sdse{ m [ duL} 3D 3009
{(vlog (v a9 fed a4 314D

FIEVYL HiNdGL NOLEONNA WYHGDIN Lsungan g

™~
b
3
Q
o
11|
—
.
o
=z
o
-
o
S<
Lo
=5
AE
5
Qm
Q-
=Sk
-
w
o
s
m
Pea)
=
(s 0]

XILINX EXHIBIT 1012

Page 136



4
JEDEC Standard No. 21-C
Page 3.10.4-2%

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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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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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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JEDEC Standard No. 21-C

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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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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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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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

Release 6r7

XILINX EXHIBIT 1012
Page 157




(1e>

JEDEC Standard No. 21-C
Page 3.11.4-8

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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2M X 36 SDRAM
/ 21 X 32 SDRAM
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FIGURE 3.11.4-7

2M BY 32 & 36 SDRAM IN TSOP2
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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
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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.

¥ ]

1
)
i
1
¥
¥
[}
F
3
13
L3

|

%

=
U
prd

e O ey

ke

teletal

=
Q.S

g:.:-: 3
&

Mode Register New Command can
Set Command ocour here or later

-

All Banks ldle

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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4.1.2.3 — Appendix C:
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Page 4.1.23 -1

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
Release 7

XILINX EXHIBIT 1012
Page 198



JEDEC Standard No. 21-C
Page 4.1.2.5 -9
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
Release 7

XILINX EXHIBIT 1012
Page 203




JEDEC Standard No. 21-C
Page 4.1.2.6 -4

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
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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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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
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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 — — — ]
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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
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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
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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

Release 7
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JEDEC Standard No. 21-C
Page 4.3-3

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
Release 1-7
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JEDEC Standard No. 21-C
Page 4,34

)

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
Pt QU 400 O R D G o e S 4 T R O3 A A e T R S OB S ek A T S Y T e 0 e o e o e o

Qo

NG
[0 P AR G A 2 SO O D G e M D O A B TN P A O O A Gl O W N T e R Y D e )

e e
B2 0O kel
Lo ot v

-—n-ngw-qr---n-- P G5 AT e Al e g T T T S G g T B O SUM AL ALE s T T OV A S AU AN S D ful W N A W D e

D17

00 NC
Rk W S e i A O TP D A O R R R G el o T D G e OOV R U OL S G A e I e WD AT 3 W o G R e o e e .

NG . ot Qiy
‘A0 o

O T D Al Gl Gl e O T T OB N Y [N SO U W O A S5 A s A o e T A0P M e ST S A W A A SR D N B O E e e e a  a)

1 NC DA
o 0 D 3 6 5 Gl Gk s AR O I S [ N N O S S O O WD S S et A T D R 0 W M I T L Gt A O T T e B S O v S o

[ B B ]
L0 Mg LD D b
@~ O B W R e

---J-ﬂn-nmaug-- 0 R e T O e D A A AV e i D e e o S b v e e O

1 et w8 5 Khl bt
b4 b

™

r- ﬂ---g--lh-“““n- Rk XX 3 2 X 2 X N ¥ 3 -ﬂm-n----—-ﬂﬂn-------ﬂmm----
LRI 10 V58
fig 11 w igl
P G R AR O W OB O AN i diik fah e G Y Y OW C0) G M NN 208 TR W -“-““”-----_I.-‘”‘ﬂ---““”--l

i3 12 D2 NG e—— CE1 1 NC CEt Da2

'__ o 45 WX oan G2 AR M NN N TS W S SR O Wi iy S Y e o L. & X R 3 l-----‘ﬂ-“-ﬂ-ll-_n-“-----"-

HE] 13 qz CE1 o CE2 CE2 CE1 CE? DQ15

r_g 14 2uk o B R R X R X X X ¥ R K _F_E_FK _F _JF ¥ ¥ T F g -------““--“-I.----uﬁ“n-----

:E -””A”S-OII-----------uﬂ e e . l-----‘-“uﬂh-llﬂ_---ﬂﬂﬁﬂ_---l

LT 15 AT

T 16 63 NC > par ey o) 3

r- ket R4 KR X_E _E_F N F R X F-¥ T ¥ _F F ¥ ¥ ¥ PN I”w----------‘I“””----_--nwﬁ
17 1 DO DQ 14

- i R K X 2 -E_F F F ¥ X X FT I Y I T I TET -‘*-”“-------..n””m--------ﬁ

(4 18 rs

At
- 19 P A G i o S 0 W D G G0 e S S A W U Y O I S O W B A e e o s o o

Y

"

*

[ SOE D A D RN e O DO O G e e Y T (IR ST M S D T U R A il O G Y I S A R D A A Sk ey s o O M

Ad

&
n
(=]

,
&
N
b

CE3

--‘A“ﬂﬁl”wﬁ{:--- BN DIy ON W R S S W N SR Gk Ok i --ﬂ-----—--“ﬁ‘-“wnﬂ-----“‘sﬂﬂﬂl

&
h
L4

C CE2 NC CE4
p- D SO E R OO R A0k G i guh A R O O BN D 0N SN G S T O o e G OO SN D N S G TS i A T D AR I W N T

g!
[l
%l
I
[
il

ek kRl BNl LR L L R LT Rl R e g e R S IN——

3

-
&
]
-y

OV OOV M G R WS A U [ e s T O M S e e T D I A W ol e TR O NN A SN B N U U e i e e e o o o

B5 - < NG Ll Doz - NG S DAs

&
n
Ll

,‘
L
N
i3

=N U Yoy NN S gy of SR S NN ¢ JNY hpworupunympen ot SN o1 112 |

B
N
3
k 4

1
P T T A Gl AL e s ik . U VT P D A IR W U S S U0 A it e G T D S A O O T U IR e e i S U A i b e o - T 4

,
=
N
{0

---2--:--—---&— == T 0 KU TR 00 Mal NN U G W SR R WS gk TR R TN Y GRE AR R W A T B S ke e e f e e

CES

D6 5 DO
o5 T G0 0 Ll s e o ] e o 0 T e ik ] e e O e e o e i

] 30 Qs NG CE2 Q8 NG CED CEB noi
@ 31 VS5 >
R S0 W B B5 d i thih G g R P T ORI O N N S T AR ok s -ﬂmm--—-—-&&mu-wnn-n--------n

m 32 7 NG DAy BaY NG
r. G TR O WP OO S Db Gk e iy e R B WP DR O A A W W R NS ik ey R Y ANS NG TR IS U TR A G0N Gk chin YRR WU SR MU TR R O A SR O
K 33 Qr Daa pai §C . DO3 DQt NG 0Q1g

- PO M Oah e S R OB 00 0 A S i e v o R GA 0 e i R AT O e S R S A A A WS WD AR D B8 D je de c -
e 34 CE CE2 5 CE7 3 CE4 CE7 1

. sk Dk Rt A Rl R R R e L R R T F (R g B T PR NPy’ SUR S, g1 Ra——
et 35 NG > ces CE4 NC CES CE2

K 36 RE > RE1 el
r- SR B T A D Bk G i e RS DR TP A O WY I GO ONE NN UEE A AT D AN 0N el = T T GD S K0 SN TS S OIS B G O TP D ik i o e OW 0P S W 09 TR
3 37

LT 38

u
B 1 39 _as . nc [t e 0

4 40 VOD

3
™
w

om0 D D ST e G e e G o 0 D O G NS S S O -mu—’i-Eznnn—-----nn---—um—-—nm-nq

n-—Duﬂ---»-—---u i sl . o  OW TR Y e - -—— n—--u&nﬁ-—n'nn--n_----n—ﬂﬁ-—q——-

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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JEDEC Standard No. 21-C

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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Page 4.3-7

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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JEDEC Standard No. 21-C

Page 4.3-8
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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JEDEC Standard No, 21-C
Page 4.4.1-1

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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JEDEC Standard No. 21-C

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,
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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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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

Release 6-7

XILINX EXHIBIT 1012
Page 233




JEDEC Standard No. 21-C
Page 4.4.2-6

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
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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

Release 6-7

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 ]
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:

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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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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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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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
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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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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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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
Release 4-7

XILINX EXHIBIT 1012
Page 254



JEDEC Standard No. 21-C
Page 4.4.3-11

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