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3.5.2.18 - 16Mb to 512Mb (x16) Synchronous 1.8V/3.0V FEEPROM in 56-Pin TSOP | . Release 16 ... Page 3.5.2-5
3.5.2.19 - 16Mb TO 1Gb (x16) Synchronous 1.8V/3.0 VFEEPROM IN 64-Ball LFBGA . Release 16 ... Page 3.5.2-5

FIGURE 3.5.2-1, 4K TO 32K BY 16 EEPROM FAMILY INDIP .. ................ Release1 ....... Page 3.5.2-6
FIGURE 3.5.2-2, 4K TO 256K BY 16 EEPROM FAMILY INSCC . ................ Release1 ....... Page 3.5.2-7
FIGURE 3.5.2-3, 4M TO 128M BY 16 EEPROM FAMILY INDIP AND SOG .......... Release 2 ....... Page 3.5.2-8
FIGURE 3.5.2-4, 256K TO 2M BY 16 EEPROM FAMILY IN DIP AND SOG ......... Release6 ....... Page 3.5.2-9
FIGURE 3.5.2-5, 1M TO 4M BY 16 DS EEPROMINSSOP .............. Release6 . ..... Page 3.5.2-10
FIGURE 3.5.2-6, 1M TO 4M DENSITY BY 8 OR16 FEEPROM IN PSOP .. Release?7 ...... Page 3.5.2-11
FIGURE 3.5.2-7, 1M TO 32M DEBSITY BY 8 OR16 FEEPROM IN PSOP . Release?7 ...... Page 3.5.2-12
FIGURE 3.5.2-8, 512K TO 2048K X 8, 256K TO 2048K X 16, Dual Supply Flash EEPROM
IN 8 X6 GRID Micro BGAPackage ..............cciiiiiinnnn... Release9 ...... Page 3.5.2-13
FIGURE 3.5.2-9, 2048K & 8192K X 8, 1024K & 4096K X 16, Dual supply Flash EEPROM
IN8 X9 GRID Micro BGAPackage ..............cciiiieinnnn .. Release9 ...... Page 3.5.2-14
FIGURE 3.5.2-10, FEEPROM/SRAM Mixed Technology, Multi Chip Device . ....... Release 10r11 Page 3.5.2-15=20
FIGURE 3.5.2-11, 4M TO 64M BY 16 FEEPROMINTSOP1 .................... Release 11 ..... Page 3.5.2-21
FIGURE 3.5.2-12, 32Mb TO 1Gb Density BY 16 FEEPROMINBGA .............. Release 11 ..... Page 3.5.2-22
FIGURE 3.5.2-13, 4MTO 16M BY 16 FEEPROM With SDRAM Interface In TSOP2 ... Release 11 ..... Page 3.5.2-23
FIGURE 3.5.2-14, 4M TO 16M BY 16 FEEPROM With SDRAM Interface in FGBA . ... Release 11 ... .. Page 3.5.2-24
FIGURE 3.5.2-15, 128Mb TO 4Gb FEEPROM, user selectable as X8 or X16 in SSOP . Release 11 ..... Page 3.5.2-25
FIGURE 3.5.2-16, SINGLE-SUPPLY 16Mb AND 32Mb (x16/x32) FEEPROM
INBO-PINPQFP . ... .. e Release 12 ..... Page 3.5.2-26
FIGURE 3.5.2-17, 128Mb TO 1Gb (x8/x16) FEEPROM IN 64-BALLLBGA ......... Release 14 ..... Page 3.5.2-27
FIGURE 3.5.2-18, 128Mb TO 1Gb (x8/x16) FEEPROM IN 64-BALL TFBGA ........ Release 14 ..... Page 3.5.2-28
FIGURE 3.5.2-19, 16Mb TO 256Mb (x8/x16) FEEPROM IN 56-PIN TSOPII ........ Release 14 ..... Page 3.5.2-29
FIGURE 3.5.2-20, 16Mb to 512Mb (x16) Synchronous 1.8V/3.0V FEEPROM
iN56-Pin TSOP | ... ... e Release 16 ... .. Page 3.5.2-31
FIGURE 3.5.2-21, 16Mb TO 1Gb (x16) Synchronous 1.8V/3.0 VFEEPROM
INB4-Ball LFBGA . ...... ..o i Release 16 ... .. Page 3.5.2-28
3.5.3 EEPROM EXTENDED FEATURES ..........cccciiiiiiiiiiainnnns Release1 .... Page 3.5.3-1
3.5.3.1 - EXTENDED FEATURE SET FOR 256Kb EEPROM ........... Release 1 .... Page 3.5.3-3
3.5.3.2 - DUAL SUPPLY EEPROM COMMAND SET ................. Release 7 ... Page 3.5.3-13
3.5.3.3 - SINGLE SUPPLY EEPROM COMMAND CODES ............. Release 7 ... Page 3.5.3-14
3.5.3.4 - EEPROMTOGGLEBITFEATURE .................ona. Release 7 ... Page 3.5.3-15
3.5.3.5 - SYNCHRONOUS DRAM INTERFACE EEPROM (FLASH)
IN 86-PIN TSOP-2 AND 90-BALL FBGA .................. Release 12 .. Page 3.5.3-16
3.5.3.6 - EEPROM with Two SPD Software Write Protect Methods .. ... Release 14 .. Page 3.5.3-19
3.6 Non volatile Random Access Memory (NVRAM) .................... Release1 ...... Page 3.6-1
3.6.1 NVRAM, Nibble Wide ...t i e as Release1 ...... Page 3.6-3
3.6.1.1 - 256K& 1KBY4NVRAMINDIP ... ... Release1 ...... Page 3.6-3
3.6.2NVRAM, BYTEWIDE .........coiiiii i i iieaiaes Release ...... Page 3.6-3
3.6.2.1 - 5K, TKBY 8NVRAMINDIP ..... ... ... . Release 1 ...... Page 3.6-3
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3.6.22- 5K&1KBY8NVRAMINRCC ... Release1 ...... Page 3.6-3
3.6.2.3 - 5KTO 16K BY 8 NVRAM FAMILY INDIP .................... Release 1 ...... Page 3.6-3
3.6.2.4 - 5KTO 16K BY 8 NVRAM FAMILY INRCC ................... Release 1 ...... Page 3.6-3
3.6.2.5 - 32K TO 256K BY 8 NVRAM FAMILY INSOJ, ................. Release 1 ...... Page 3.6-3
3.6.2.6 - 32K TO 256K BY 8 NVRAM FAMILY INDIP, .................. Release 1 ...... Page 3.6-3
3.6.2.7 - 16K TO 128K BY 9 NVRAM FAMILY INDIP, .................. Release 1 ...... Page 3.6-3

FIGURE 3.6-1, 25K & 1IKBY 4NVRAMINDIP ........ ... .. ... ... ... ... .... Release 1 ........ Page 3.6-5
FIGURE 3.6-2, 5K & 1IKBY 8NVRAMINDIP . ........ ... ... ... iin... Release 1 ........ Page 3.6-6
FIGURE 3.6-3, 5K & IKBY 8NVRAMINRCC ............ .. i, Release 1 ........ Page 3.6-7
FIGURE 3.6-4, .5K TO 16K BY 8 N\VRAM FAMILY INDIP . .................... Release 1 ........ Page 3.6-8
FIGURE 3.6-5, .5K TO 16K BY 8 NVRAM FAMILYINRCC . .................... Release 1 ........ Page 3.6-9
FIGURE 3.6-6, 32K TO 256K BY 8 NVRAM FAMILYINSOJ .................... Release 1 ....... Page 3.6-10
FIGURE 3.6-7, 32K TO 256K NY 8 NVRAM FAMILY INDIP .. .................. Release 1 ....... Page 3.6-11
FIGURE 3.6-8, 16K TO 128K BY 9 NVRAM FAMILY INDIP .................... Release 1 ....... Page 3.6-12
3.6.3LPDDRINVRAM, .....ciiiiiiiiirian i tanrrnnrnnrnnranrnnnrns Release 18 ... Page 3.6.3-1
3.7 Static Random Access Memory (SRAM) ...............ccciiviinnnn. Release1 ...... Page 3.7-1
3.7.1 - JTAG Extension to Revolutionary Pinout SRAM Devices ....... Release4 ...... Page 3.7-1
FIGURE 3.7-1, JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM .......... Release 4 ........ Page 3.7-3
FIGURE 3.7-2, State Diagram for Pipelined-Burst SRAM . ..................... Release 7 ........ Page 3.7-4
371 BitWide TTLSRAM ......ciciii it ieiin i iannnrannnnns Release1 .... Page 3.7.1-1

3.7.11 - 25K & 1KBY 1 TTLSRAMINDIP ....... ... Release1 .... Page 3.7.1-3
3.7.1.2- 25K& 1KBY 1 TTLSRAMINSCC ........... ...t Release1 .... Page 3.7.1-3
3.71.3-4KTO2MBY 1 TTLSRAM FAMILY INDIP .................. Release1 .... Page 3.7.1-3
3.71.4-16KBY 1 TTLSRAMINRCC ....... ... Release1 .... Page 3.7.1-3
3.715-64KBY 1 TTLSRAMINRCC ... Release1 .... Page 3.7.1-3
3.71.6-16KTO2MBY 1 TTLSRAMINSOJ .......... ...t Release5 .... Page 3.7.1-3
3.7.1.7 - 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM

INDIP, SOJ, AND TSOP-2 . ... .. i Release 4 .... Page 3.7.1-3
3.7.1.8-256KBY 1 TTLSRAMINRCC ... Release1 .... Page 3.7.1-3
3.7.1.9 - 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

INDIP, SOJ, AND TSOP-2 . ... ... i Release 4 .... Page 3.7.1-3

FIGURE 3.7.1-1,0.25K & 1IKBY 1 TTLSRAMINDIP ........................ Release1 ....... Page 3.7.1-5
FIGURE 3.7.1-2, 0.25K & 1IKBY 1 TTLSRAMINSCC . .. .......... ... ... ..., Release 1 ....... Page 3.7.1-6
FIGURE 3.7.1-3,4K TO2M BY 1 TTLSRAM FAMILY INDIP . .................. Release 1 ....... Page 3.7.1-7
FIGURE 3.7.1-4, 16KBY 1 TTLSRAMINRCC .......... ...t Release 1 ....... Page 3.7.1-8
FIGURE 3.7.1-5,64KBY 1 TTLSRAMINRCC ............. i, Release 1 ....... Page 3.7.1-9
FIGURE 3.7.1-6, 16K TO 2M BY 1 TTLSRAMIN SOJAND 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, ANDSOJ . .. ..ot e e Release 4 ...... Page 3.7.1-11
FIGURE 3.7.1-8,256K BY 1 TTLSRAMINRCC ........ ..., Release 1 ...... Page 3.7.1-12
FIGURE 3.7.1-9, 4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SOJ .. Release4 ...... Page 3.7.1-13
3.72Bit WIde ECLSRAM ... ..t it it enia i nannnens Release1 .... Page 3.7.2-1

3.7.21 - 1KTO 256K BY 1 ECLSRAM FAMILY INDIP ................ Release1 .... 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 Release 4 .... Page 3.7.2-3
3.7.2.3 - 64K AND 256K BY 1 ECL SRAM IN FLATPACK . .............. Release2 .... Page 3.7.2-3
3.7.2.4 - 256K TO 16M BY 1 ECL SSRAM FAMILY

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

FIGURE 3.7.2-1, 1K TO 256K BY 1 ECLSRAM FAMILY INDIP ................. Release 1 ....... Page 3.7.2-5
FIGURE 3.7.2-2, 256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY
INDIP, TSOP2, & SOJ . ... i e Release 4 ....... Page 3.7.2-6
FIGURE 3.7.2-3, 64K AND 256K BY 1 ECLSRAMINFP ...................... Release2 ....... Page 3.7.2-7
Release 18
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FIGURE 3.7.2-4, 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, TSOP2, & SOJ ... Release 4

Section

3.7.3 Nibble Wide TTL SRAM ...ttt ittt tnrarararannnnnns Release1 ....
3.7.3.1 - 16 BY 4, INVERTING AND NON INVERTING TTL SRAM

INDIP & SCC ... e e e e Release 1 . ...
3.7.3.2- 256KBY4TTLSRAMINDIP&RCC ..........cciiiiiiin... Release 1 ....
3.7.3.3-256 BY 4 TTLSRAMWITHGINSCC ....................... Release 1 ....
3.7.3.4 - 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY INDIP ...... Release 1 ....
3.7.35-4KBY4TTLSRAMINRCC ... Release 1 . ...
3.7.3.6 -4KTO 1IMBY 4 TTLSRAMWITHG FAMILY INDIP . .......... Release 1 . ...
3.7.3.7 - 16K TO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

INRCC . Release 1 . ...
3.7.3.8-16K&B64KBY4 TTLSRAMINRCC ............ ...t Release 1 . ...
3.7.3.9 - 4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY

INSOJAND TSOP-2 ... e e Release 5 . ...
3.7.3.10 - 64K TO 4M BY 4 TTL SRAM IN DIP, SOJ, AND TSOP-2 ..... Release 4 .. ..
3.7.3.11 - 64K TO 4M BY 4 TTL SRAM WITH SEPARATE DATA I/O

INDIP, SOJ, AND TSOP-2 . ... .. i Release 4 .. ..
3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM)

INDIP, SOJ, AND TSOP-2 ... .. i Release 4 .. ..
3.7.3.13 - 4K AND 16K BY 4 CACHE TAG SRAM IN DIPAND SOJ ....... Release 1 ....
3.7.3.14 - 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4

INDIPAND SOUJ ..o e e e Release 1 . ...

FIGURE 3.7.3-1, 16 BY 4 INVERTING AND NON-INVERTING TTLSRAMIN DIP ... Release 1
FIGURE 3.7.3-2, 16 BY 4 INVERTING AND NON-INVERTING TTL SRAM IN SCC ... Release 1
FIGURE 3.7.3-3,256 BY 4 TTLSRAMINDIP ... ... ... ..t Release 1
FIGURE 3.7.3-4,256 BY 4 TTLSRAMINRCC ............. i, Release 1
FIGURE 3.7.3-5,256 BY 4 TTLSRAMINSCC .......... ..., Release 1
FIGURE 3.7.3-6, 4K TO 64K BY 4 TTL SRAM FAMILY WITHOUTGINDIP ........ Release 1
FIGURE 3.7.3-7, 4KBY 4 TTLSRAMINRCC ... ...t Release 1
FIGURE 3.7.3-8, 4K TO 256K BY 4 TTL SRAM FAMILY WITHGINDIP ........... Release 1
FIGURE 3.7.3-9, 16K TO 256K BY 4 TTL SRAM FAMILYINRCC ................ Release 1
FIGURE 3.7.3-10, 16K & 64K BY 4 TTLSRAMINRCC ....................... Release 1

FIGURE 3.7.3-11, 4K TO 1M BY 4 TTL SRAM WITH AND W/O G IN SOJ AND TSOP-2 Release 1
FIGURE 3.7.3-12, 64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ ... Release 4
FIGURE 3.7.3-13, 64K TO 4M BY 4 TTL SRAM FAMILY WITH SEPARATE DATA 1/O

INDIP, TSOP2, ANDSOJ . .. ..ot e e Release 4
FIGURE 3.7.3-14, 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY
INDIP,SOJL AND TSOP-2 . ...ttt et Release 4
FIGURE 3.7.3-15, 4K AND 16K BY 4 CACHE TAG SRAMINDIPAND SOJ ........ Release 1
3.7.4 Nibble Wide ECL SRAM .........iiiiiii ittt irarararanannnns Release 1 ....
3.7.4.1 - 256K AND 1K BY 4, 100K ECL SRAM INDIP AND SFP ........ Release 1 ....
3.7.42 - 1KTO 16K BY 4, 10K & 100K ECL SRAMINDIP ............. Release 1 . ...
3.7.4.3 - 25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP .... Releasel ....
3.7.4.4 - 16KBY 4,10K & 100KECLSSRAMINDIP ................... Release 1 ....
3.7.4.5 - 64K TO 4M BY 4 ECL SRAM IN DIP, SOJ, AND TSOP-2 ...... Release 4 .. ..
3.7.4.6 - 64K TO 4M BY 4 ECL SRAM WITH SEPARATE DATA I/O
INDIP, SOJ, AND TSOP-2 ... .. i Release 4 .. ..
, 3.7.4.7 - 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM)
INDIP, SOJ, AND TSOP-2 . ... .. i Release 4 . ...
3.7.48-64KBY4ECLSRAMINFP ... .. i Release 2 . ...

3.7.4.9 - 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP & SOJ Release 2 . ...

3.7.4.10 - 64K TO 4M BY 4 SRAM FAMILY IN DIP AND SOJ

INDIP, SOJ, AND TSOP-2 ... ... . i Release 4 . ...
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3.7.4.11 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ
INDIP, SOJ, AND TSOP-2 . ... e Release 4 .. ..
3.7.4.12 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ
INDIP, SOJ, AND TSOP-2 . ... i Release 4 .. ..
FIGURE 3.7.4-1, 256 BY 4, 100K ECL SRAM IN DIP,
1K TO 16K BY 4, 10K & 100K ECLSRAMINDIP ... ....... ... .. ... .. Release 1
FIGURE 3.7.4-2, 256 & 1K BY 4, 100K ECLSRAMINSFP . ................... Release 1
FIGURE 3.7.4-4, 0.25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY INDIP ...... Release 1
FIGURE 3.7.4-5, 16K BY 4, 10K & 100K ECLSSRAMINDIP .. ................. Release 1

FIGURE 3.7.4-6, 64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 . .. Release 4
FIGURE 3.7.4-7, 64K TO 4M BY 4 ECL SRAM WITH SEPARATE /0 FAMILY

INDIP,SOJ, AND TSOP-2 . . ... e Release 4
FIGURE 3.7.4-8, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 .. Release 4
FIGURE 3.7.4-9,64KBY 4 ECLSRAMINFP . ... ..., Release 2
FIGURE 3.7.4-10, 256K BY 4 or 512K BY 2 CONFIGURABLE ECL SRAM

INDIPAND SOJ ..o e Release 2
FIGURE 3.7.4-11, 64K TO 4M BY 4 BIT SELECTABLE ECL SRAM FAMILY

INDIP,SOJ, AND TSOP-2 . . ...t e Release 4

FIGURE 3.7.4-12, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 . Release 4
FIGURE 3.7.4-13, 64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY

INDIP,SOJ, AND TSOP-2 . . .. it e Release 4
3.7.5Byte Wide TTLSRAM .......c.cciiiiiiii it inianinn s Release1 ....
3.751-64BY9TTLSRAMINSCC ..., Release 1 . ...
3.752-1K&2KBYS8TILSRAMINDIP .........o i Release 1 ....
3.753-2K&4KBYS8BTILSRAMINRCC .......... ... Release 1 ....
3.7.5.4 - 2KTO 32K BY 8 TTL SRAM FAMILY INDIP & SOJ, ........... Release 1 . ...
3.7.5.5- 5BKTO 32KBY 8 TTLSRAM FAMILYINRCC ................ Release 1 ....
3.7.5.6 - 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP-2, .... Release4 ....
3.7.5.7 - 64K TO 512K BY 8 TTLSRAM FAMILY INDIP, ............... Release 1 ....
3.7.5.8 - 32K TO 256K BY 9 TTL SRAM FAMILY INDIP, ............... Release 1 ....
3.7.5.9 - 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SRAM
INDIP, SOJ, AND TSOP-2 ... .. i Release 4 .. ..
3.7.5.10 - 32K and 128K BY 8 TTL SSRAMINDIPAND SOJ ........... Release 1 ....
3.7.5.11 - 2K TO 32K BY 9 DPSRAM FAMILYIN68SCC .............. Release 1 . ...
3.7.5.12 -32KBY9 CACHE SRAMIN44SCC ...........cciiviiin... Release 2 .. ..
3.7.5.13-128KBY8SRAMINTSOP1 ....... .. i, Release 2 . ...
3.75.14 -128KBY8&9SSRAMINSOJ .........o i Release 2 . ...
3.7.5.15 - 1K AND 2K BY 8 DPSRAM FAMILY IN48DIP ............... Release 2 .. ..
3.7.5.16 - 128K TO 512K BY 8 SRAM FAMILY IN32 CDSO-N .......... Release 3 .. ..
3.7.5.17 - 128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM
INSSDIPAND SOJ ... e e Release 3 . ...
3.7.5.18 - 128K TO 2M BY 8/9 BURST SRAMINBGA ................. Release5 .. ..
3.7.5.19-128BKTO2MBY 8/9 SSRAMINBGA ....................... Release5 .. ..
3.7.5.20-32KBY 8 SRAMINTSOPT ... ... Release 7 . ...

3.7.5.21 - 128K TO 16M BY 9 SYNC SEPARATE I/O SRAM IN 209 BGA . Release 12 ...
3.7.5.22 - 128K TO 16M BY 9 SYNC SEPARATE I/O SRAM IN 221 BGA . Release 12 ...

FIGURE 3.7.5-1,64 BY 9SRAMINSCC . . .. ... . et Release 1
FIGURE 3.7.5-2, IK & 2KBY 8 TTLSRAMINDIP . . .. ... ..ot Release 1
FIGURE 3.7.5-3,2K & 4KBY 8 TTLSRAMINRCC . ....... ... ...t Release 1
FIGURE 3.7.5-4, 2K TO 32K BY 8 TTL SRAM FAMILY INDIP &SOJ ............. Release 1
FIGURE 3.7.5-5, 0.5K TO 32K BY 8 TTL SRAM FAMILY INRCC ................ Release 1
FIGURE 3.7.5-6, 32K TO 512K BY 8 TTLSRAM FAMILY INSOJ ................ Release 4

FIGURE 3.7.5-7, 64K TO 512K BY 8 TTLSRAM FAMILY INDIP . . . .............. Release 1

- viii -

Page #

Page 3.7.4-4

Page 3.7.4-4

....Page3.7.4-5
....Page3.7.4-6
....Page3.7.4-7
....Page3.7.4-8
....Page3.7.4-9

... Page 3.7.4-10
... Page 3.7.4-11
... Page3.7.4-12

... Page3.7.4-13

... Page 3.7.4-14
... Page 3.7.4-15

... Page 3.7.4-16

Page 3.7.5-1
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3

Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3
Page 3.7.5-3

Page 3.7.5-4
Page 3.7.5-4
Page 3.7.5-4
Page 3.7.5-4
Page 3.7.5-4
Page 3.7.5-4

....Page3.75-5
....Page3.7.5-6
....Page3.75-7
....Page3.7.5-8
....Page3.7.5-9
... Page 3.7.5-10
... Page 3.7.5-11

Release 18



JEDEC Standard No. 21-C

Section Release #
FIGURE 3.7.5-8, 32K TO 256K BY 9 TTLSRAM FAMILY INDIP . . .. ............. Release 1 ...
FIGURE 3.7.5-9, 32K TO 2M BY 8 AND 9 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ . Release 4 ...
FIGURE 3.7.5-10, 32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, AND SOJ ..... Release 4 . ..
FIGURE 3.7.5-11, 2K TO 32K BY 9 DPSRAM FAMILYINSCC .................. Release 1 ...
FIGURE 3.7.5-12, 32K BY 9 TTLCACHE SRAMINSCC ...................... Release 2 ...
FIGURE 3.7.5-13, 128K BY 8 TTLSRAMINTSOP1 . ......... ... .. .. ...... Release 2¢9
FIGURE 3.7.5-14,128KBY 8 & 9 TTLSSRAMINSOJ .......... ... .. ... ... Release 2 ...
FIGURE 3.7.5-15A, 1K AND 2K BY 9 DPSRAMINDIP . ......... ... ... ..., Release 2 . ..
FIGURE 3.7.5-15B, 1K AND 2K BY 9 DPSRAM TRUTHTABLE ................. Release 2 . ..
FIGURE 3.7.5-16, 128K TO 512K BY 8 SRAMINCDSO-N .................... Release 3 ...
FIGURE 3.7.5-17, 128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM

INDIP, TSOP2, & SOJ . ...t e e Release 4 . ..
FIGURE 3.7.5-18 - 128K TO 2M BY 8/9 BURST SRAMINBGA .......... Release 5 . ..
FIGURE 3.7.5-19 - 128K TO 2M BY 8/9 SSRAM BGAINBGA ........... Release 5 ...
FIGURE 3.7.5-20 - 128K TO 2M BY 8/9 SSRAM BGA
BOUNDRY SCANORDER ... Release5 ...
FIGURE 3.7.5-21 - 32KBY8 SRAMINTSOP2 ........ ..ot Release 7 ...
FIGURE 3.7.5-22 - 1Mb - 128Mb (x9) Sync Separate I/O0 SRAMin 209 BGA ....... Release 12
FIGURE 3.7.5-23 - 1Mb - 128Mb (x9) Sync Separate I/0 SRAM in 221 BGA .. ..... Releasel? . ..
3.7.6 Byte Wide ECLSRAM ..........ciiiiiiiiiiiii i iaiinnannnns Release1 ....
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3.7.7.12 - 256K AND 1M BY 16/18 SRAMINTSOP2 .................. Release6 .. ..
3.7.7.13 - 1Mb TO 128Mb Density, BY 16 OR 18 BURST SRAMIN 221 BGA ....... Release 16 ...
3.7.7.14 - 1Mb TO 128Mb Density, BY 16 OR 18 SIGMA SRAM IN 209 BGA,
withCommon /O ... ... Release 11r15 ..
3.7.7.15 - 1Mb TO 128Mb Density, BY 16 OR 18 SIGMA SRAM IN 221 BGA,
withCommon /O . ... .. e Release 16 ...

3.7.7.16 - 1Mb TO 128Mb Density, BY 18 SIGMA SRAM IN 209 BGA, with Separate I/O Release 12 . ..
3.7.7.17 - 1Mb TO 128Mb Density, BY 18 SIGMA SRAM IN 221 BGA, with Separate I/O Release 16 . ..

3.7.7.18 - 8Mb TO 128Mb Density, BY 18 SRAM IN 165 BGA, with Separate I/O ... .. Release 12 ...
3.7.7.19 - 2Mb TO 256Mb Density, BY 16 or 18 Burst SRAM IN 165 BGA,
withCommon /O ... ... ... . Release 12r15 ..
3.7.7.20 - 2Mb TO 256Mb Density, BY 16 or 18 Network SRAM IN 165 BGA,
withCommon /O . ... ... ... Release 12r15 ..
3.7.7.21 - 52-Pin TSOP Il Pin Assignment for Low Power SRAMs . .............. Release 14 ...
FIGURE 3.7.7-1, 4K TO 64K BY 16 TTL SRAM FAMILY INDIP . ................ Release 1 ...
FIGURE 3.7.7-2, 4K TO 256K BY 16 TTL SRAM FAMILY INRCC ................ Release 1 ...

FIGURE 3.7.7-3, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INDIP ...
Release 18

- ix -

Release 1 . ..

Page #

... Page 3.7.5-12
... Page 3.7.5-13
... Page 3.7.5-14
... Page 3.7.5-15
... Page 3.7.5-16
... Page 3.7.5-17
... Page 3.7.5-18
... Page 3.7.5-19
... Page 3.7.5-20
... Page 3.7.5-21

... Page 3.7.5-22
... Page 3.7.5-23
... Page 3.7.5-24

... Page 3.7.5-25
... Page 3.7.5-26
... Page 3.7.5-27
... Page 3.7.5-28

Page 3.7.6-1
Page 3.7.6-1

....Page3.7.6-3

Page 3.7.7-1
Page 3.7.7-2
Page 3.7.7-2
Page 3.7.7-2
Page 3.7.7-2
Page 3.7.7-2
Page 3.7.7-2

Page 3.7.7-2
Page 3.7.7-3
Page 3.7.7-3
Page 3.7.7-3
Page 3.7.7-3
Page 3.7.7-3
Page 3.7.7-3

Page 3.7.7-3

Page 3.7.7-3
Page 3.7.7-4
Page 3.7.7-4
Page 3.7.7-4

Page 3.7.7-4

Page 3.7.7-4
Page 3.7.7-4

....Page3.7.7-5
....Page3.7.7-6
....Page3.7.7-7



JEDEC Standard No. 21-C

Section Release # Page #
FIGURE 3.7.7-4, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY INRCC .. Releasel ....... Page 3.7.7-8
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FIGURE 3.7.8-10, 1Mb TO 128Mb Density, BY 32 OR 36 SIGMA SRAM IN 221 BGA Release 11Ar16 . . .. Page 3.7.8-14

FIGURE 3.7.8-11, X36 SIGMA SRAM WITH SEPARATE 1/O IN 209 BGA
FIGURE 3.7.8-12, X36 SIGMA SRAM WITH SEPARATE I/O IN 221 BGA
FIGURE 3.7.8-13, X36 SRAM WITH SEPARATE I/O IN 165 BGA
FIGURE 3.7.8-14, X36 DDR SRAM WITH COMMON 1/O IN 165 BGA
FIGURE 3.7.8-15, X32/36 BURST SRAM WITH COMMON 1/O IN 165 BGA
FIGURE 3.7.8-16, X32/36 NETWORK SRAM WITH COMMON I/O IN 165BGA . . . ..

3.7.9 Eight Byte Wide SRAM
3.7.9.1 - 1Mb TO 128Mb Density, BY 64 OR 72 BURST SRAM IN 209BGA . . . . . ..
3.7.9.2 - 1Mb TO 128Mb Density, BY 64 OR 72 BURST SRAMIN 221 BGA . . . . . ..
3.7.9.3 - 1Mb TO 128Mb Density, BY 64 OR 72 SIGMA SRAM IN 209 BGA
3.7.9.4 - 1Mb TO 128Mb Density, BY 64 OR 72 SIGMA SRAM IN 221 BGA

FIGURE 3.7.9-1, 1Mb TO 128Mb Density, BY 64 OR 72 BURST SRAM IN 209 BGA
FIGURE 3.7.9-2, 1Mb TO 128Mb Density, BY 64 OR 72 BURST SRAM IN 221 BGA
FIGURE 3.7.9-3, 1Mb TO 128Mb Density, BY 64 OR 72 SIGMA SRAM IN 209 BGA . .
FIGURE 3.7.9-4, 1Mb TO 128Mb Density, BY 64 OR 72 SIGMA SRAM IN 221 BGA .

3.7.10 High Speed DDR SRAM in 165 BGA
FIGURE 3.7.10-1, X8 B2 QUAD SRAMIN165BGA . . . . .............. ... ...
FIGURE 3.7.10-2, X8 B4QUAD SRAM IN 165 BGA
FIGURE 3.7.10-3, X8 B2 CIO DDR SRAM IN 165 BGA
FIGURE 3.7.10-4, X8 B4 CIO DDR SRAM IN 165 BGA
FIGURE 3.7.10-5, X8 B2 SIO DDR SRAM IN 165 BGA
FIGURE 3.7.10-6, X9 B2 QUAD SRAMIN165BGA . . .. ............. ... ...
FIGURE 3.7.10-7, X9 B4QUAD SRAM IN 165 BGA
FIGURE 3.7.10-8, X9 B2 CIO DDR SRAM IN 165 BGA
FIGURE 3.7.10-9, X9 B4 CIO DDR SRAM IN 165 BGA
FIGURE 3.7.10-10, X9 B2 SIO DDR SRAMIN 165BGA . ... ..................
FIGURE 3.7.10-11, X18 B2 QUAD SRAM IN 165 BGA
FIGURE 3.7.10-12, X18 B4QUAD SRAM IN 165 BGA
FIGURE 3.7.10-13, X18 B2 CIO DDR SRAMIN165BGA . . . .. ................
FIGURE 3.7.10-14, X18 B4 CIO DDR SRAMIN165BGA . . ... ................
FIGURE 3.7.10-15, X18 B2 SIO DDR SRAMIN 165BGA . . ... ................
FIGURE 3.7.10-16, X36 B2 QUAD SRAM IN 165 BGA
FIGURE 3.7.10-17, X36 B4QUAD SRAM IN 165 BGA
FIGURE 3.7.10-18, X36 B2 CIO DDR SRAMIN165BGA . . ... ................
FIGURE 3.7.10-19, X9 B4 CIO DDR SRAM IN 165 BGA
FIGURE 3.7.10-20, X36 B2 SIO DDR SRAMIN 165BGA ... ..................

3.8 Pseudostatic Random Access Memory (PSRAM)

3.8.1 PSRAM, Byte Wide
3.8.1.1 - 2K TO 8K BY 8 PSRAM FAMILY IN DIP
3.8.1.2-2KTO 16K BY 8 PSRAM FAMILY INRCC . ..................
3.8.1.3 - 32K TO 512K BY 8 PSRAM FAMILY IN SOJ

3.8.2 PSRAM, Word Wide
3.8.2.1 - 4K TO 32K BY 16 PSRAM IN DIP
3.8.2.2 - 4K TO 256K BY 16 PSRAM IN SCC
3.8.2.3 - 8M TO 6M BY 16 BURST PSRAM IN BGA
3.8.2.4 - 16Mb TO 512Mb BY 16 PSRAM IN VFBGA

FIGURE 3.8-1, 2K TO 8K BY 8 PSRAM FAMILY IN DIP
FIGURE 3.8-2, 2K TO 16K BY 8 PSRAM FAMILY IN RCC
FIGURE 3.8-3, 32K TO 512K BY 8 PSRAM FAMILY IN SOJ
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FIGURE 3.9.1-12, 64M BY 1 DRAMINSOJ&TSOP2 . ............ ...t Release 517 .. ... Page 3.9.1-16
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FIGURE 3.9.2-13, 16M BY 4 DRAMINSOJ & TSOP2 . ....................... Release 517
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4.3.1 - 76 PIN ZIP/SIMM 9 or 18 bit SRAM MODULE .................. Release 1-7 .. ... Page 4.3-1
4.3.2 - 40 PIN SIP/SIMM 1, 2, 4, 5, 8,9, 16, or 18 DRAM MOD FAMILY ............ Release 1-7 .. ... Page 4.3-1
4.3.3 - 60 PIN DRAM 16 or 18 bit CARD FAMILY ...................... Release 2-7 .. ... Page 4.3-1
4.3.4 - 68 PIN MULTIPLE TECHNOGY MEMORY 16 bit CARD FAMILY ............ Release 3-7 .. ... Page 4.3-1
FIGURE 4.3-1, 2 X 64K TO 1M BY 9, 76 PIN SRAM MODULE FAMILY ........... Release 1-7 ....... Page 4.3-3
FIGURE 4.3-2, 40 PIN DRAM MODULE FAMILY . ..., Release 1-7 ....... Page 4.3-4
FIGURE 4.3-3A, 60 PIN DRAM CARD FAMILY PIN CONNECTIONS ............ Release 2-7 ....... Page 4.3-5
FIGURE 4.3-3B, 60 PIN CARD FAMILY BLOCK DIAGRAMS .................. Release 2-7 ....... Page 4.3-6
FIGURE 4.3-4A, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY ............. Release 3-7 ....... Page 4.3-7
FIGURE 4.3-4B, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY
FUNCTIONTRUTHTABLES . . ... ... Release 3-7 ....... Page 4.3-8
4.4. Four BYTE Modulesand Cards ............ccoiiiiiiiiiinnnnnnennns Release7 ...... Page 4.4-1
4.4.1 - 64 & 72 PIN ZIP/SIMM 32 bit SRAM MODULE .................. Release 6-7 ... Page 4.4.1-1
FIGURE 4.4.1-1, 16K TO 4M BY 32, 64 & 72 PIN SRAM MODULE FAMILY . ....... Release 6-7 . ... Page 4.4.1-2
4.4.2 - 72 PIN SIMM 32 or 36 bit DRAM MODULE FAMILY .............. Release 6-7 ... Page 4.4.2-1
- 72 PIN SIMM 36 or 39 DRAM ECC MODULE FAMILY ............ Release 6-7 ... Page 4.4.2-1
FIGURE 4.4.2-2 A, 256K TO 256M BY 36. 72 PIN DRAM MODULE PINOUT . ... .. Release 6-7c8 ... .. 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 ... Release6-7 ... .. 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, 32/36/39 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 6-7 ...... Page 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.Release 6-7 .. . ... Page 4.4.3-5
FIGURE 4.4.3-1 D, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG.Release 6-7 .. . ... Page 4.4.3-6
FIGURE 4.4.3-1 E, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 .. . ... Page 4.4.3-7
FIGURE 4.4.3-1 F, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAG. Release 6-7 .. . ... Page 4.4.3-8
- 88 PIN, 40 bit DRAM CARD FAMILY .......... ... Release 4-7 .. ... Page 4.4.3-1
FIGURE 4.4.3-2 A, 256K TO 128M BY 40 DRAMCARD . .. ......... ...t Release 4-7 ...... Page 4.4.3-9
FIGURE 4.4.3-2 B, 256K TO 128M BY 40 DRAM CARD PD TRUTH TABLE ....... Release 4-7 ..... Page 4.4.3-10
FIGURE 4.4.3-2 C, 256K TO 64M BY 40 DRAM CARDUSING BY 4 DEVICES ..... Release 4-7 .. ... Page 4.4.3-11
FIGURE 4.4.3-2 D, 512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES . ... Release4-7 ..... 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 ....... Release 4-7 .. ... Page 4.4.3-14
4.4.4 - 72 PIN 32 or 36 bit DRAM SO-DIMM FAMILY .................. Release 5-7 . ... Page 4.4.4-1
FIGURE 4.4.4- A 32 & 36 BIT 72 PIN DRAM SO-DIMM PINOUT, PRESENCE DETECT &
CONFIGURATIONTABLES .. ... .. e Release 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
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445 - 88 PIN 32 or 36 bit DRAM SO-DIMM FAMILY .................. Release 5-7 .. .. Page 4.4.5-1
FIGURE 4.4.5-A, 88 PIN 32 & 36 BIT DRAM SO-DIMM PINOUT ............... Release 6-7 ...... Page 4.4.5-2
FIGURE 4.4.5-B, 88 PIN 32 & 36 BIT DRAM SO-DIMM PD TRUTH TABLES ...... Release 6-7 ...... Page 4.4.5-3
FIGURE 4.4.5-C=>F, 88 PIN 32 & 36 BIT DRAM SO-DIMM BLOCK DIAGRAMS . . .. Release 6-7 ... Page 4.4.5-4=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 MPDRAM DIMM PINOUT ................... Release 6-7 ...... Page 4.4.6-2
FIGURE 4.4.6- B, C, 112 PIN 32 BIT MPDRAM DIMM
PD TRUTH TABLES AND BLOCK DIAGRAMS . .................... Release 6-7 . ... Page 4.4.6-3, 4
4.4.7 - 80 PIN 32 bit EEPROM SIMM FAMILY ........... ..ot Release 4-7¢8 .. Page 4.4.7-1
FIGURE 4.4.7-A, 128K TO 8M BY 32 EEPROM SIMM, PINOUT AND PD TABLES .. Release 4-7 ...... Page 4.4.7-3
FIGURE 4.4.7-B, 128K TO 8M BY 32 EEPROM SIMM BLOCK DIAGRAM . . .. ..... Release 4-7 ...... Page 4.4.7-4
4.4.8 - 100 PIN 32, 36, or 40 BIT DRAM, SDRAM, ROM DIMM FAMILY ... Release7 .... Page 4.4.8-1
FIGURE 4.4.8-B & C, 32, 36, or 40 bit 100 PIN MODULE PINOUT .............. Release 7¢8 . ... Page 4.4.8-3,4
FIGURE 4.4.8-D, 32, 36, or 40 bit 100 PIN MODULE PIN COMPARISON . ......... Release7 ....... Page 4.4.8-5
FIGURE 4.4.8-E, 32, 36, or 40 bit 100 PIN MODULE CLOCKWIRING ........... Release 7¢8 .. .... Page 4.4.8-6
FIGURE 4.4.8-F=AE, 32, 36, or 40 bit 100 PIN MODULE BLOCK DIAGRAMS . ... .. Release 7¢8 .. Page 4.4.8-7=32
4.5. Eight BYTE Modulesand Cards ...............cviiiiinnannnnns Release 7r8r9r12 ... Page 4.5-1
4.5.1 - 168 PIN Buffered DRAM, 64, 72, or 80 Bit DIMM FAMILY ......... Release 6-7 ... Page 4.5.1-1

FIGURE 4.5.1-A-B, 64, 72, or 80 BIT SIMM PINOUT, TOP & BOTTOM HALVES . ... Release 4-7r9 ... Page 4.5.1-2,3
FIGURE 4.5.1-C, 64, 72, or 80 BIT SIMM

PRESENCE DETECT & CONFIGURATION TABLES ................. Release 6-7 ... .. Page 4.5.1-4
FIGURE 4.5.1-D, 64, 72, & 80 BIT DRAM SIMM Capacity Table ................ Release 4-7 .. ... Page 4.5.1-5
FIGURE 4.5.1-E-AB, 64, 72, & 80 BIT CONFIGURATION BLOCK DIAGRAMS . ... Release 4-c7c8 . Page 4.5.1-6-29
4.5.2 - 200 PIN SDRAM, 64, 72, or 80 DIMM FAMILY ...................... Release 5-7¢8¢c9r11 . Page 4.5.2-1
FIGURE 4.5.2-A, B, 8 -BYTE SDRAMDIMMPINOUT ...................... Release 5-7r8r11 .. Page 4.5.2-3,4
FIGURE 4.5.2- C, 8-BYTE SDRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES ................. Release 5-7 ... .. Page 4.5.2-5
FIGURE 4.5.2-D, E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . Release 5-7 ... .. Page 4.5.2-6
FIGURE 4.5.2-F-M, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS .. ............. Release 5-7 ... Page 4.5.2-7,14
4.5.3 - 168 PIN Unbuffered DRAM, 64, 72, or 80 DIMM FAMILY withSPD ........... Release 5-7 .. .. Page 4.5.3-1
FIGURE 4.5.3-A, B, 8 -BYTE DRAMDIMM PINOUT ............ ..., Release 5-7r9 ... Page 4.5.3-2,3
FIGURE 4.5.3-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . ... Release5-7 ..... Page 4.5.3-5
FIGURE 4.5.3-E, Pinout comparison, 168P DRAM & SDRAM . ................... Release 5-7c8 .... Page 4.5.3-6
FIGURE 4.5.3- F, 8-BYTE DRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES ................ Release 5-7r8-1 ... Page 4.5.3-7
FIGURE 4.5.3-G-U, 8-BYTE DRAM DIMM BLOCKDIAGRAMS . ............... Release 5-7r8 .. Page 4.5.3-8,20
4.5.4 - 168 PIN Unbuffered SDRAM, 64, 72, or 80 DIMM FAMILY withSPD . ........ Release 5-7¢8 ... Page 4.5.4-1
FIGURE 4.5.4-A, B, 8 -BYTE SDRAMDIMMPINOUT . ...............coo... Release 5-7r9 ... Page 4.5.4-2,3
FIGURE 4.5.4- C, 8-BYTE SDRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES ................. Release 5-7r8 .... Page 4.5.4-4
FIGURE 4.5.4-E, 8-BYTE SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . . . Release 5-7r8 .... Page 4.5.4-6
FIGURE 4.5.4-1-AK, 8-BYTE SDRAM DIMM BLOCK DIAGRAMS ............. Release 5-7r8r9 Page 4.5.4-10=38
4.5.5 - 144 PIN Unbuffered DRAM, 64, or 72, SO-DIMM FAMILY withSPD .. ........ Release 5-7r8 ... Page 4.5.5-1
FIGURE 4.5.5-A, B, 8 -BYTE DRAMDIMMPINOUT .......... ..., Release 5-7r9 ... Page 4.5.5-2,3
FIGURE 4.5.5-C, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS ... Release5-7 ..... Page 4.5.5-4
FIGURE 4.5.5- E, 8-BYTE DRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES ................. Release 5-7 ..... Page 4.5.5-6
FIGURE 4.5.5-F-AB, 8-BYTE DRAM DIMM BLOCK DIAGRAMS ............... Release 5-7r8 Page 4.5.5-7=16
4.5.6 - 144 PIN Unbuffered SDRAM, 64, or 72 SO-DIMM FAMILY with SPD ......... Release 5-7 .. .. Page 4.5.6-1
FIGURE 4.5.6-A, B, 8 -BYTE DRAMDIMMPINOUT ...............covvu... Release 5-7r9 ... Page 4.5.6-2,3
FIGURE 4.5.6- C, 8-BYTE DRAM DIMM
PRESENCE DETECT & CONFIGURATION TABLES ................. Release 5-7 ..... Page 4.5.6-6
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FIGURE 4.5.6-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS ... Release5-7 ..... Page 4.5.6-4
FIGURE 4.5.6-G-P, 8-BYTE DRAM DIMM BLOCK DIAGRAMS . ............... Release 5-7 . Page 4.5.6-7=17

4.5.7 - 168 PIN Registered SDRAM, 64, 72 or 80 DIMM FAMILY with SPD .......... Release 8r11 . ... Page 4.5.7-1
FIGURE 4.5.7-A, B, 8 -BYTE DRAMDIMM PINOUT ............ ..., Release 8r9 . ... Page 4.5.7-2,3
FIGURE 4.5.7- C, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATIONTABLES .................. Release 8 . ..... Page 4.5.7-4
FIGURE 4.5.7-D, 8-BYTE DRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS .... Release8 ...... Page 4.5.7-5
FIGURE 4.5.7-1-X, 8-BYTE DRAM DIMM BLOCK DIAGRAMS .............. Release 8c9r10r11 Page 4.5.7-9=24

4.5.8 - 144 PIN SGRAMSDRAM, 32 & 64 SO-DIMM FAMILY withSPD ............ Release 8r10 . . . . Page 4.5.8-1
FIGURE 4.5.8-A, B, 8 -BYTE DRAMDIMM PINOUT .............. ...t Release 8r9r10 . .. Page 4.5.8-2,3
FIGURE 4.5.8- C, 8-BYTE DRAM DIMM

PRESENCE DETECT & CONFIGURATIONTABLES .................. Release 8 . ..... Page 4.5.8-4
FIGURE 4.5.8-D-F, 8-BYTE DRAM DIMM LAYOUT CONSIDERATIONS ............. Release 8 ... Page 4.5.8-5=9
FIGURE 4.5.8-G-J, 8-BYTE DRAM DIMM BLOCK DIAGRAMS . ............... Release 8r10 Page 4.5.8-10=13

4.5.9 - 144 PIN SGRAM SO-DIMM FAMILY ........ .. ... i, Release 9 ... Page 4.5.9-1
FIGS. 4.5.9-A & B, PIN ASSIGNMENTS . ...... ... Release 9 .. Page 4.5.9-2,3
FIGURE 4.5.9-C, CLOCKNETROUTING ....... ...t Release 9 ... Page 4.5.9-6
FIGURE 4.5.9-D TO G, BLOCKDIAGRAMS . . . ... . i Release 9 Page 4.5.9-7=10

4.5.10 - 184 PIN UNBUFFERED DDR SDRAM DIMM FAMILY .......... Release 9 .. Page 4.5.10-1
FIGURES. 4.5.10-A, & B, PINASSIGNMENTS ............ ... .. Release 9r12 Page 4.5.10-2,3
FIGURES. 4.5.10-C, SUMMARY OF FEATURES AND PIN DESCRIPTION ......... Release 9 .. Page 4.5.10-4
FIGURE 4.5.10-D, SPD TABLE & INFORMATION . .......... ..., Release 9 .. Page 4.5.10-5
FIGURE 4.5.10-E, COMPARISON OF 184 PIN

UNBUFFERED SDR SDRAM & DDR SDRAM DIMM-- . ............... Release 9 .. Page 4.5.10-6
FIGURE 4.5.10-F, KEYING METHODOLOGY .........c.itiiiiiiinnannn Release 9 .. Page 4.5.10-7
FIGURE 4.5.10-G & H, VDDID DEFINITION . ......... ..o, Release 9 .. Page 4.5.10-8 &9
FIGURES 4.5.10-I through P, CONFIGURATION BLOCK DIAGRAM-- ... ......... Release 9 Page 4.5.10-10=17

4.5.11 - 184 PIN UNBUFFERED SDR SDRAM DIMM FAMILY ........... Release 10 ... Page 4.5.11-1
FIGURES. 4.5.11-A, & B, PIN ASSIGNMENTS .......... ... .. ... i io... Release 10 . Page 4.5.11-2,3
FIGURES. 4.5.11-C, SUMMARY OF FEATURES AND PIN DESCRIPTION ........ Release 10 ... Page 4.5.11-4
FIGURE 4.5.11-D, SPD TABLE & INFORMATION ............ ..., Release 10 ... Page 4.5.11-5
FIGURE 4.5.11-E, COMPARISON OF 184 PIN

UNBUFFERED SDR SDRAM & DDR SDRAM DIMM-- . .............. Release 10 ... Page 4.5.11-6
FIGURE 4.5.11-F, KEYING METHODOLOGY ........ ..., Release 10 ... Page 4.5.11-7
FIGURE 4.5.11-G & H, VDDID DEFINITION ........ .. ..., Release 10 .. Page 4.5.11-8 &9
FIGURE 4.5.11-1 & J, CLOCK LAYOUT ... ...t Release 10 Page 4.5.11-10 & 11
FIGURE 4.5.11-G & H, FETSWITCHSTRUCTURE . .. .. .. ... ... ..o tt. Release 10.... Page 4.5.11-12
FIGURES 4.5.11-L through U, CONFIGURATION BLOCK DIAGRAM-- .. ........ Release 10 Page 4.5.11-13=23

4.5.12 - 184 PIN DIMM FAMILY SUPPLEMENTARY DESIGN STANDARDSRelease 10 Page 4.5.12-1, 2
FIGURES 4.5.12-A through Q, CONFIGURATION BLOCK DIAGRAM-- .. ........ Release 10 . Page 4.5.12-3=19
FIGURE 4.5.12-R &S, CLOCK LAYOUT ... ...ttt Release 10 Page 4.5.12-20= 23

FIGURES. 4.5.12-TA, & TB, 184P DDR REGISTERED DIMM PIN ASSIGNMENTS .. Release 10 Page 4.5.12-24=26
4.5.13 - 144 & 168 PIN PROCESSOR ENHANCED MEMORY MODULE

FAMILIES WITH EDO-DRAM OR SDRAM ... ... .. it Release 10 .. Page 4.5.13-1
4.5.13.1, PEMM SPECIFIC TERMS AND DEFINITIONS ... ................... Release 10 .. Page 4.5.13-2
45.13.2, PEMM MODES OF OPERATION . .. .. ..o Release 10 Page 4.5.13-3=7
4.5.13.3, REPRESENTATIVE BLOCKDIAGRAMS . ........... ..., Release 10 . Page 4.5.13-8=12

4.5.14 - 240 PIN UNBUFFERED AND REGISTERED DDR2 SDRAM

DIMM FAMILY . . e Release 12 .. Page 4.5.14-1
FIGURES 4.5.14-A, & B, PINASSIGNMENTS . .. ...... ... i Release 12 . Page 4.5.14-2,3
FIGURE 4.5.14-C, PINDESCRIPTION .. ...t Release 12.. Page 4.5.14-4
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FIGURE 4.5.14-D, PIN SUMMARY . ... ... e Release 12.. Page 4.5.14-5

4.6. Sixteen BYTEModules ... e Release 7 ...... Page 4.6-1
4.6.1 - 278 PIN Buffered SDRAM, 144 Bit DIMM FAMILY ................ Release 7 .... Page 4.6.1-1

FIGURE 4.6.1-A,B,C, 144 BIT SIMM PINOUT, TOP, MIDDLE, & BOTTOM PARTS ... Release 7c8 .. Page 4.6.1-2,3,4
FIGURE 4.6.1-D, 144 BIT SIMM

PRESENCE DETECT & CONFIGURATION TABLES .................. Release7 ...... Page 4.6.1-5

FIGURE 4.6.1-E, F, 144 BIT SDRAM DIMM MECHANICAL KEY AND PIN DEFINITIONS . Release 5-7 ... .. Page 4.6.1-6
FIGURE 4.6.1-G, H, 144 BIT SDRAM CONFIGURATION BLOCK DIAGRAMS ...... Release 7 .... Page 4.6.1-7,8

4.7. Mobile Platform Memory Module Thermal Sensor Component Spec. .... Release15 ..... Page 4.7-1
4.20 - MODULE SPECIFICATION ANNEX .................. Release 11r12r13r14r15r16r17r18 .. Page 4.20-1
4.20.1 - Standard Template for JEDEC Module Specification Standards ............ Release 11 .. Page 4.20.1-1=4
4.20.2 - 168 Pin PC133 SDRAM Registered DIMM Design Specification ............ Release 11 . Page 4.20.2-1=T71

4.20.3 - 144 Pin PC133 SDRAM Unbuffered SO-DIMM Reference Design Specification Release 11 . Page 4.20.3-1=26
4.20.4 - 184 Pin PC1600/2100 DDR SDRAM Registered DIMM Design Specification . . Release 11r12 Page 4.20.4-1=61
4.20.5 - 184 Pin PC1600/2100 DDR SDRAM Unbuffered DIMM Design Specification . . Release 11r12 Page 4.20.5-1=41
4.20.6 - 200 Pin PC3200/PC2700 DDR SDRAM Unbuffered SO-DIMM

Reference Design SPecC. . . . ..ottt e Release 11r13 Page 4.20.6-1=28
4.20.7 - 184 Pin, PC2700/3200 DDR SDRAM Registered DIMM

Reference Design Specification, Rev.2.09 .. ....................... Release 12r14r15r16 .. Page 4.20.7-1476
4.20.8 - 184 Pin, PC3200/PC2700 DDR SDRAM Unbuffered DIMM

with TSOP-Based DRAMs Reference Design Specification ................ Release 12r13 Page 4.20.8-1=44
4.20.9 - 100 Pin, DDR SDRAM Unbuffered 32b DIMM

Reference Design Specification, Rev1.1 ... ... ... .. ... ...t Release 13r14 Page 4.20.9-1=32
4.20.10 - 240-Pin PC2-3200/4200/5300/6400 DDR2 SDRAM Registered DIMM

Reference Design Specification, Rev.3.98 . ... ..................... Release 14r15r16r18 Page 4.20.10-1=194
4.20.11 - 200-Pin PC2-6400/PC2-5300/PC2-4200/PC2-3200 DDR2 SDRAM Unbuffered SO-DIMM

Reference Design Specification, Rev. 2.5 . ... ... ... . i Release 18 Page 4.20.11-1=>58
4.20.12 - 214-Pin PC2-4200/PC2-3200 DDR2 SDRAM Unbuffered MicroDIMM

Reference Design Specification, Rev0.5 ......... ... ..., Release 14 Page 4.20.12-1=28
4.20.13 - 240-Pin PC2-3200/4200/5300/6400 DDR2 SDRAM Unbuffered DIMM

Reference Design Specification, Rev. 3.1 ... ......... .. ... ... .. ... Release 14r15r16r18 Page 4.20.13-1=87
4.20.14 - 244-Pin, PC2-4200/PC2-3200 DDR2 SDRAM Registered Mini-DIMM

Reference Design Specification, Rev.2.0 ........... .. ... oo, Release 16 Page 4.20.14-1=47
4.20.15 - 240-Pin, PC2-4200/PC2-5300/PC2-6400 DDR2 SDRAM Fully Buffered DIMM

Reference Design Specification, Rev.3.0 ......... ... ... .. Release 16 Page 4.20.15-1=102
4.20.16 - 144-Pin, EP2-2100 DDR2 SDRAM 32b-SO-DIMM

Reference Design Specification, Rev. 1.0 ........... .. ... i, Release 16 Page 4.20.16-1=136
4.20.17 - 214-Pin PC2-12800/ DDR3 SDRAM Unbuffered MicroDIMM

Reference Design Specification, Rev0.34 ......... ... .. ... it Release 17 Page 4.20.17-1=30
4.20.18 - 204-Pin PC3-6400/PC3-8500/PC3-10600 DDR3 SDRAM Unbuffered SO-DIMM

Reference Design Specification, Rev. 1.0 . . ... ....... ... ... . ... Release 17r18r18A . Page 4.20.18-1=066
4.20.19 - 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Unbuffered DIMM

Reference Design Specification, Rev. 1.0 . ... ......... ... ... . L. Release 18r18A .. Page 4.20.19-1=69
4.20.20 - 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM

Reference Design Specification, Rev. 0.80 ... ........... ... ... ..... Release 18 . ... Page 4.20.20-1=40
4.20.20.A - Annex A, R/C A in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM

Reference Design Specification . .. ............ ... . i, Release 18 ... Page 4.20.20-A1=18
4.20.20.B - Annex B, R/C B in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM

Reference Design Specification . .. .......... .. ... .o il Release 18 ... Page 4.20.20-B1=18
4.20.20.C - Annex C, R/C C in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM

Reference Design Specification . .. .......... .. ... .o i, Release 18 ... Page 4.20.20-C1=18
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4.20.20.D - Annex D, R/C D in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. ............ ... . oL, Release 18 ... Page 4.20.20-D1=22
4.20.20.E - Annex E, R/C E in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... .o il Release 18 ... Page 4.20.20-E1=22
4.20.20.F - Annex F, R/C F in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. ............ ... .. il Release 18 ... Page 4.20.20-F1=22
4.20.20.G - Annex G, R/C G in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... . ol Release 18 ... Page 4.20.20-G1=22
4.20.20.H - Annex H, R/C H in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... . ol Release 18 ... Page 4.20.20-H1=22
4.20.20.J - Annex J, R/C J in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... .o il Release 18 ... Page 4.20.20-J1=18
4.20.20.K - Annex K, R/C K in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... .o i, Release 18 ... Page 4.20.20-K1=18
4.20.20.L - Annex L, R/C Lin 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... .o i, Release 18 ... Page 4.20.20-L1=18
4.20.20.M - Annex M, R/C M in 204-Pin PC3-6400/PC3-8500/PC3-10600/PC3-12800 DDR3 SDRAM Registerd DIMM
Reference Design Specification . .. .......... .. ... . il Release 18 ... Page 4.20.20-M1=18
5 PROGRAMMABLE LOGIC AND ASICDEVICES ...........c.ccoiiivnennn. Releasel ........ Page 5-1
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