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3.5.2.1 - 4K TO 32K BY 16 EEPROM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . Page 3.5.~-2 
3.5.2.2 - 4K TO 256K BY 16 EEPROM IN SCC ........ . .. . ............ Release 1 . . . . Page 3.5.~-2 
3.5.2.3 - 4M TO 128M BY 16 EEPROM and FEEPROM IN DIP AND SOP . Release 2 .... Page 3.5.2-2 

FIGURE 3.S.2-1, 4KTO 32K BY 16 EEPROM FAMILY IN DIP ... . ............. .. . Release 1 ... . ... Page 3.5.2-3 
FIGURE 3.5.2-2, 4K TO 256K BY 16 EEPROM FAMILY IN SCC .................. Release 1 ....... Page 3.S.2-4 
FIGURE 3.5.2-3, 4M TO 128M BY 16 EEPROM or FEEPROM FAMILY IN DIP AND SOP Release 2 ... . ... Page 3.S.2-5 

3.5.3 EXTENDED FEATURE SET FOR 256K BIT EEPROM •••••••••••••• Release 1 • • • • Page 3.5.3-1 
3.5.3.1 - REQUIRED STANDARD FEATURES ..... . .... . . · ........•... Release 1 Page 3.5.3-1 
3.5.3.2- OPTIONAL FEATURES ......••... . ........... • . . .......... Release 1 Page 3.5.3-1 
3.5.3.3- OPTIONAL COMMAND SET FOR DUAL-SUPPLY EEPROM ... Release 1 Page 3.5.3-1 ) 
32K X 8 BIT EEPROM EXTENDED FEATURE STANDARD . . . . . . . . . . . . . . Release 1 Page 3.5.3-2 

3.6 Non volatile Random Access Memory (NVRAM) ••••••••••••••••••••• Release 1 •••••• Page 3.6-1 

3.6.1 NVRAM, Nibble Wide ••••••••••••••••••••••••••••••••••••••••••• Release 1 • • • • • • Page 3.6-3 
3.6.1.1 - .25K & 1 K BY 4 NVRAM IN DIP •............... . .........•... Release 1 . . . . . . Page 3.6-3 

3.6.2 NVRAM, BYTE WIDE ••••• • •••. • •••...•••••••••••••••••••••••••• Release 1 •••••• Page ~.6-3 
3.6.2.1 - .SK, 1 K BY 8 NVRAM IN DIP .................. . .•........... Release 1 . . . . . . Page 3.6-3 
3.6.2.2 - .SK & 1 K BY 8 NVRAM IN RCC ........ . .•...... • .•.•.•...... Release 1 • . . . . . Page 3.6-3 
3.6.2.3 - .SK TO 16K BY 8 NVRAM FAMILY IN DIP ......•.•...........• Release 1 • . . . . . Page 3.6-3 
3.6.2.4 - .SK TO 16K BY 8 NVRAM FAMILY IN RCC . . . . . . . • . . . . . . • . . . . . Release 1 . . . . . . Page 3.6-3 
3.e.2.s..:. 32K TO 2'561< -sv ·a NVRAM FAMILY IN soJ, .. .-............... Release 1 · •. -.. : . Page 3.6-3 
3.6.2.6 - 32K TO 2S6K BY 8 NVRAM FAMILY IN DIP, ......•.....•...•. . Release 1 . . . . . . Page 3.6-3 
3.6.2.7-16K TO 128K BY 9 NVRAM FAMILY IN DIP, ... . ..•............ Release 1 ...... Page 3.6-3 

FIGURE 3.6-1, .2SK & 1 K BY 4 NVRAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.6-S 
FIGURE 3.6-2, .SK & 1 K BY 8 NVRAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.6-6 
FIGURE 3.6-3, .SK & 1 K BY 8 NVRAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Pa~d 3.6-7 
FIGURE 3.6-4, .SK TO 16K BY 8 NVRAM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.6-8 
FIGURE 3.6-S, .SK TO 16K BY 8 NVRAM FAMILY IN RCC . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.6-9 
FIGURE 3.6-6, 32K TO 256K BY 8 NVRAM FAMILY IN SOJ . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . Page 3.6-10 
FIGURE 3.6-7, 32K TO 256K NY 8 NVRAM FAMILY IN DIP ....... . ............. Release 1 . .. .... Page 3.6-11 
FIGURE 3.6-8, 16K TO 128K BY 9 NVRAM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . PaQd 3.6-12 

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

1
3.7.1 - JTAG Extension to Revolutionary Pinout SRAM Devices •••••••• Release 4 .••••• Page 3.7-1 

FIGURE 3.7-1, JTAG ADDITION TO REVOLUTIONARY PINOUT SAAM . ........... Release 4 ........ Page 3.7-3 
3. 7 .1 Bit Wide TTL SRAM • . • • • • • • • • • • . • . . . . . • • • • • • . • • • . . • • • . • • • • • . • . • Release 1 • • • • Page 3. 7 .1-1 
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Section Release# 

3.7.1.1 - .25K & 1K BY 1 TIL SRAM IN DIP ........................... Release 1 
3.7.1.2- .25K & 1K BY 1 TIL SRAM IN SCC .......................... Release 1 
3.7.1.3-4K TO 2M BY 1 TIL SRAM FAMILY IN DIP .................... Release 1 
3.7 .1.4 - 16K BY 1 TIL SAAM IN RCC ................................ Release 1 
3.7.1.5-64K BY 1 TIL SAAM IN ACC ................................ Release 1 
3.7.1.6-16K TO 2M BY 1 TIL SRAM IN SOJ ......................... Release 1 
3.7.1.7-256K TO 16M BY 1 TIL SRAM AND 4M BY 1 SSRAM 

Page# 

Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 
Page 3.7.1-3 

IN DIP, SOJ, AND TSOP-2 ................................ Release4 .... Page 3.7.1-3 I 
3.7.1.8-256KBY1 TILSAAMINACC .................•...•........ Release1 .... Page3.7.1-3 
3.7.1.9 - 4M AND 16M SAAM, CONFIGURABLE TO X1 OR X4 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 . . . . Page 3.7.1-3 I 
FIGURE 3.7.1-1, 0.25K & 1K BY 1 TTL SAAM IN DIP .......................... Release 1 ....... Page 3.7.1-5 
FIGURE 3. 7.1-2, 0.25K & 1 K BY 1 TTL SAAM IN SCC .. .. .. . .. .. .. .. .. . . .. . .. Release 1 ....... Page 3.7.1-6 
FIGURE 3.7.1-3, 4K TO 2M BY 1 m SAAM FAMILY IN DIP .................... Release 1 ....... Page 3.7.1-7 
FIGURE 3.7.1-4, 16K BY 1 TTL SAAM IN RCC .............................. Release 1 ....... Page 3.7.1-8 
FIGURE 3. 7.1-5, 64K BY 1 m SAAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3. 7.1-9 
FIGURE3.7.1-6,16KT02MBY1TTLSRAMINSOJ ......................... Release1 ...... Page3.7.1-10 
FIGURE 3.7.1-7, 256KTO 16M BY 1 m SAAM AND SSRAM FAMILY 

INDIP,TSOP2,ANDSOJ ....................................... Release4 ...... Page3.7.1-11 I 
FIGURE3.7.1-8,256KBY1TTLSRAMINRCC ............................. Aelease1 ...... Page3.7.1-12 
FIGURE 3.7.1-9, 4M AND 16M CONFIGURABLE SAAM IN DIP, TSOP2, AND SOJ .... Release4 ...... Page3.7.1-13 I 

3.7.2 Bit Wide ECL SRAM •••••••••••••••••••••••••••••••••••••••.•••• Release 1 • • • • Page 3.7.2-1 
3.7.2.1 -1K TO 256K BY 1 ECL SAAM FAMILY IN DIP ...........•..... Release 1 ..•. Page 3.7.2-3 
3. 7 .2.2 - 256K TO 16M BY 1 ECL SAAM AND 4M BY 1 SS RAM 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 . . . . Page 3.7.2-3 I 
3.7.2.3- 64K AND 256K BY 1 ECL SRAM IN FLATPACK .•.............. Release 2 . . . . Page 3.7.2-3 
3.7.2.4- 256K TO 16M BY 1 ECL SSRAM FAMILY 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 . . . . Page 3.7.2-3 I 
FIGURE3.7.2-1, 1KT0256KBY1 ECLSRAMFAMILYINDIP ................... Release1 ....... Page3.7.2-5 
FIGURE 3.7.2-2, 256KTO 16M BY 1 ECL SAAM AND SSRAM FAMILY 

IN DIP, TSOP2, & SOJ .. . .. .. . .. .. .. . . .. .. .. .. .. .. . .. .. .. . .. . .. Release 4 ....... Page 3. 7.2-6 I 
FIGURE 3.7.2-3, 64K AND 256K BY 1 ECL SAAM IN FP ....................... Release 2 ....... Page 3.7.2-7 
FIGURE 3.7.2-4, 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, TSOP2, & SOJ ..... Release 4 ....... Page 3.7.2-8 I 

3.7.3 Nibble Wide TTL SAAM ••••••••••••••••••••••••••••••••••••••••• Release 1 • • • • Page 3.7.3-1 
3.7.3.1 -16 BY 4, INVERTING AND NON INVERTING TTL SAAM 

IN DIP & SCC ............................................ Release 1 
3.7.3.2 - .25K BY 4 TTL SAAM IN DIP & RCC ......................... Release 1 

-3. 7.3.3 - 256 BY 4 TTL SAAM WITH G IN sec ..... -.. -. : : . -... : ... -.. -... ~ Release 1 
3.7.3.4- 4K TO 64K BY 4 TTL SAAM WITHOUT G FAMILY IN DIP ....... Release 1 
3.7.3.5-4K BY 4 TTL SAAM IN ACC ................................. Release 1 
3.7.3.6 - 4K TO 1M BY 4 TTL SAAM WITH G FAMILY IN DIP ............ Release 1 
3.7.3.7 -16K TO 256K BY 4 TTL SAAM WITH AND WITHOUT G FAMILY 

IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 
3.7.3.8-16K & 64K BY 4 TIL SRAM IN ACC .......................... Release 1 
3.7.3.9 - 4K TO 1M BY 4 TIL SRAM WITH AND WITHOUT G FAMILY 

Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 
Page 3.7.3-3 

Page 3.7.3-3 
Page 3.7.3-3 

IN SOJ ..........................•....................... Release 1 Page 3.7.3-4 
3.7.3.10-64K TO 4M BY 4 TTL SAAM IN DIP, SOJ, AND TSOP-2 ...... Release4 .... Page 3.7.3-4 I 
3.7.3.11 - 64K TO 4M BY 4 TIL SAAM WITH SEPARATE DATA 1/0 

IN DIP, SOJ, AND TSOP-2 ................................ Release 4 . . . . Page 3.7.3-4 I 
3.7.3.12 -64K TO 4M BY 4 SYNCHRONOUS SAAM (SSRAM} 

IN DIP, SOJ, AND TSOP-2 .....................•.......... Release 4 . . . . Page 3.7.3-4 I 
3.7.3.13-4K AND 16K BY 4 CACHE TAG SAAM IN DIP AND SOJ ....... Release 1 Page 3.7.3-4 
3.7.3.14-4M AND 16M SAAM, CONFIGURABLE TO X1 OR X4 

IN DIP AND SOJ ......................................... Release 1 . . . . Page 3.7.3-4 

-v-
Jedec 0007686 

jxoos6-001 I 

7



JEDEC Standard No. 21-C 

Section Release # Page # 

FIGURE 3.7.3-1, 16 BY 4 INVERTING AND NON-INVERTING TTL SAAM IN DIP . . . .. Release 1 . . .. ... Page 3.7.3-5 
FIGURE 3.7.3-2, 16 BY 4 INVERTING AND NON-INVERTING TTL SAAM IN SCC .... Release 1 ....... Page 3.7.3-6 
FIGURE 3.7.3-3, 256 BY 4 TTL SAAM IN DIP ......... . .................... . Release 1 ....... Page 3.7.3-7 
FIGURE 3.7.3-4, 256 BY 4 TTL SAAM IN ACC ..... . . . . . ........ .. ... ; ...... Release 1 . . ..... Page 3.7.3-8 
FIGURE 3.7.3-5, 256 BY 4 TTL SAAM IN SCC ...... . . . ... . . ... . . .. .... . ..... Release 1 ....... Page 3.7.3-9 
FIGURE 3.7.3-6, 4K TO 64K BY 4 TTL SAAM F."'·AILY WITHOUT GIN DIP ..... .. ... Release 1 . . .... Page 3.7.3-10 
FIGURE 3.7.3-7, 4K BY 4 TTL SAAM IN RCC ............. . ...... . .......... Release 1 ...... Page 3.7.3-11 
FIGURE 3. 7.3-8, 4K TO 256K BY 4 TTL SAAM r-AMILY WITH G IN DIP . . . . . . . . . . . . . Release 1 . . . . . . Page 3. 7;3-12 
FIGURE 3.7.3-9, 16K TO 256K BY 4 nL SRAt.~ FAMILY IN ACC . ..... . .......... Release 1 ...... Page 3.7.3-13 
FIGURE 3.7.3-10, 16K & 64K BY 4 TTL SAAM 11~ RCC ........................ Release 1 ...... Page 3.7.3-14 
FIGURE3.7.3-11, 4KTO 1M BY 4 TTL SAAM WITH AND WITHOUTG FAMILY IN SOJ . Release 1 ...... Page3.7.3-15 

I FIGURE 3.7.3-12, 64K TO 4M BY 4 TTL SAAM FAMILY IN DIP, TSOP2, AND SOJ .. .. . Release 4 .. .. .. Page 3.7.3-16 
FIGURE 3.7.3-13, 64K TO 4M BY 4 TIL SAAW. FAMILY WITH SEPARATE DATA VO 

I IN DIP, TSOP2, AND SOJ ..................... . ...... . ... . ..... . Release 4 ...... Page 3.7.3-17 
FIGURE 3. 7.3-14, 64K TO 4M BY 4 SYNCHRONOUS SAAM (SSAAM) FAMILY 

I IN DIP,SOJ,ANDTSOP-2 ...... , ....... . ........................ Aelease4 ...... Page3.7.3-18 
FIGURE 3.7.3-15, 4K AND 16K BY 4 CACHE TAG SAAM IN DIP AND SOJ .......... Release 1 .. . ... Page 3.7.3-19 

3.7.4 Nibble Wide ECL SAAM ••••••••.••••••••••••.•••••••••••••.•••• Release 1 •••. Page 3.7.4-1 
3.7.4.1 - .2SK AND 1K BY 4, 100K ECL SAAM IN DIP AND SFP •..•..... Release 1 .... Page 3.7.4-3 
3.7.4.2-1K TO 16K BY 4, 10K & 100K ECL SAAM IN DIP . .•...•..•..•. Release 1 ..•. Page 3.7.4-3 
3.7.4.3- .2SK TO 16K BY 4, 10K & 100K ECL SAAM FAMILY IN DIP •.... Release 1 •..• Page 3.7.4-3 
3.7.4.4-16K BY 4,10K & 100K ECL SSRAM IN DIP ..•...••............ Release 1 .... Page 3.7.4-3 

I 3.7.4.5- 64K TO 4M BY 4 ECL SAAM IN DIP, SOJ, AND TSOP-2 ......• Release 4 . . . . Page 3.7.4-3 
3.7.4.6 - 64K TO 4M BY 4 ECL SAAM WITH SEPARATE DATA 1/0 

I IN DIP, SOJ, AND TSOP-2 ••• •. ••..•.•....•............... Release 4 . • . . Page 3.7.4-3 
, 3.7.4.7 - 64K TO 4M BY 4 ECL SYNCHRONOUS SAAM (SSRAM) 

I IN DIP, SOJ, AND TSOP-2 .......•... . ......•............. Release4 •.• . Page 3.7.4-4 ) 
3.7.4.8- 64K BY 4 ECL SAAM IN FP ........ . . .. ............ . ........ Release 2 .... Page 3.7.4-4 
3.7.4.9-256K BY 4/512K BY 2 RECCNFIGURABLE SAAM IN DIP & SOJ Release2 .. • . Page 3.7.4-4 
3.7.4.10- 64K TO 4M BY 4 SAAM FAMILY IN DIP AND SOJ 

I IN DIP, SOJ, AND TSOP-2 ..................... . .......... Release4 .... Page 3.7.4-4 
3.7.4.11 - O...K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ 

I !f'..'. D!P, SOJ, AND TSOP-".! ..••••••.........•...... . ...... '"':;.?ase 4 .. . . Page 3.7.4-4 
3. 7.4.12 - 64K TO 4M BY 4 SSAAM FAMILY IN SIP AND SOJ 

I IN DIP, SOJ, AND TSOP-2 •••••..••.••..•.••••.•.•..••. • •. Release 4 . • • . Page 3.7.4-4 
FIGURE 3.7.4-1, 256 BY 4, 100K ECL SAAM IN DIP, 

1K TO 16K BY 4, 10K & 100K ECL SAAM IN DIP ......•............ . .. Release 1 .. . .... Page 3.7.4-5 
: FIGURE-3.1.4-2, 256& 1KBY-4, 100KECL SRAMIN SFP . ·-· ..... ~ · ..•.. ., . • . _. _R_ele_as~ 1 .. _._, . ! , flage_3].4-.-6 
FIGURE 3.7.4-4, 0.25K TO 16K BY 4, 10K & 100K ECL SAAM FAMILY IN DIP ........ Release 1 .. . .... Page 3.7.4-7 
FIGURE 3.7.4-5, 16K BY 4, 10K & 100K ECL SSRAM IN DIP .................... Release 1 ....... Page 3.7.4-8 

I FIGURE 3.7.4-6, 64K TO 4M BY 4 ECL SAAM FAMILY IN DIP, SOJ, AND TSOP-2 . . . . Release 4 ....... Page 3.7.4-9 
FIGURE 3.7.4-7, 64K TO 4M BY 4 ECL SAAM WITH SEPARATE 110 FAMILY 

I IN DIP, SOJ, AND TSOP-2 . . .... . ... . ...... ... . . ......... . ...... Release 4 ...... Page 3.7.4-10 
FIGURE 3.7.4-8, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 ... Release 4 .. . ... Page 3.7.4-11 
FIGURE 3.7.4-9, 64K BY 4 ECL SAAM IN FP ... . ........................... Release 2 ...... Page 3.7.4-12 
FIGURE 3.7.4-10, 256K BY 4 or 512K BY 2 CONFIGURABLE ECL SAAM 

IN DIP AND SOJ .. . ...... . ...... . ...... . .................... Release 2 .. . ... Page 3.7.4-13 
FIGURE3.7.4-11, 64KT04M BY 4 BIT SELECTABLE ECLSRAM FAMILY 

I IN DIP, SOJ, AND TSOP-2 . . . . ....... . .... .. ...... . ... . ......... Release 4 .. . ... Page 3.7.4-14 
FIGURE 3.7.4-12, 64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 .. Release 4 ...... Page 3.7.4-15 
FIGURE3.7.4-13, 64KT04M BY 4 BIT SELECTABLE ECLSSRAM FAMILY 

I IN DIP, SOJ, AND TSOP-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 .. . .. . Page 3.7.4-16 
3.7.5 Byte Wide TTL SAAM .......................................... Release 1 .•.. Page 3.7.5-1 

3.7.5.1 -64 BY 9 TIL SAAM IN SCC .•....... . .. . ...... • ............. Release 1 .... Page 3.7.5-3 
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Section Release# 

3.7.5.2-1K & 2K BY 81TL SAAM IN DIP ............................. Release 1 
3.7.5.3- 2K & 4K BY 81TL SAAM IN ACC ............................ Release 1 ... . 
3.7.5.4- 2K TO 32K BY 81TL SAAM FAMILY IN DIP & SOJ, ............ Release 1 ... . 
3.7.5.5- .5K TO 32K BY 81TL SAAM FAMILY IN RCC ................. Release 1 .. .. 
3.7.5.6- 32K TO 512K BY 81TL SAAM FAMILY IN SOJ orTSOP-2, ..... Release4 ... . 
3.7.5.7- 64K TO 512K BY 81TL SAAM FAMILY IN DIP, ................ Release 1 ... . 
3.7.5.8- 32K TO 256K BY 9 TTL SAAM FAMILY IN DIP, ................ Release 1 ... . 
3.7.5.9 - 32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SAAM 

IN DIP, SOJ, AND TSOP-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 ... . 
, 3.7.5.10-32K and 128K BY 81TL SSRAM IN DIP AND SOJ ........... Release 1 ... . 
, 3.7.5.11 - 2K TO 32K BY 9 DPSRAM FAMILY IN 68 SCC .............. Release 1 ... . 
3.7.5.12-32K BY 9 CACHE SAAM IN 44 SCC ........................ Release2 ... . 
3.7.5.13-128KBYBSRAMINTSOP1 ............................... Release2 ... . 
3.7.5.14-128K BY 8 & 9 SSAAM IN SOJ ............................. Release2 .. .. 
3. 7.5.15 - 1 K AND 2K BY 8 DPS RAM FAMILY IN 48 DIP ................ Release 2 ... . 
3.7.5.16-128K TO 512K BY 8 SAAM FAMILY IN 32 COSO-N ........... Release3 ... . 
3.7.5.17-128K TO 512K BY 8 & 9 SSRAM AND 128K BY 9 SAAM 

Page# 

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 I 
Page 3.7.5-3 
Page 3.7.5-3 

Page 3.7.5-3 I 
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 

IN 33 DIP AND SOJ ...................................... Release 3 . . .. Page 3.7.5-4 
FIGURE 3.7.5-1, 64 BY 9 SAAM IN SCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3. 7 .5-5 
FIGURE3.7.5-2, 1K&2KBY 8TTLSAAM IN DIP ............................ Release 1 ....... Page3.7.5-6 
FIGURE 3.7.5-3, 2K & 4K BY 8 TTL SAAM IN RCC . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.5-7 
FIGURE 3.7.5-4, 2K TO 32K BY 8 m SAAM FAMILY IN DIP & SOJ ............... Release 1 ....... Page 3.7.5-8 
FIGURE 3.7.5-5, O.SK TO 32K BY 8 m SAAM FAMILY IN RCC . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.7.5-9 
FIGURE 3.7.5-6, 32K TO 512K BY 8 TTL SAAM FAMILY IN SOJ .................. Release 4 ...... Page 3.7.5-10 I 
FIGURE 3.7.5-7, 64K TO 512K BY 8 m SAAM FAMILY IN DIP .................. Release 1 ...... Page 3.7.5-11 
FIGURE 3.7.5-8, 32KTO 256K BY 9TTL SAAM FAMILY IN DIP .................. Release 1 ...... Page3.7.5-12 
FIGURE 3.7.5-9, 32KT02M BY 8AND9ffiSRAM FAMILY IN DIP, TSOP2, AND SOJ .. Release4 ...... Page3.7.5-13 I 
FIGURE 3.7.5-10, 32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, AND SOJ ....... Release 4 ...... Page 3.7.5-14 
F!_ .;':IE 3.7.5-11, 2K TO 32K BY 9 DPSRAM FAMILY IN SCC ................... Release 1 ...... Page 3.7.5-15 
pr ·~i: 3.7.5-12, 32K BY 9 TTL CACHE SAAM IN SCC . . .................... Release 2 ...... Page 3.7.5-16 

_ 3.7.5-13, 128K BY 8 TTL SAAM IN TSOf: ........................... Release 2 ...... Page 3.7.5-17 
FIL..1t1E3.7.5-14, 12SKBY8&9TTLSSRAMINSOJ ......................... Release2 ...... Page3.7.5-18 
FIGURE3.7.5-15A, 1KAND2KBY9DPSAAMINDIP ......................... Release2 ...... Page3.7.5-19 
FIGURE3.7.5-158, 1KAND2KBY9DPSAAMTRUTHTABLE .................. Release2 ...... Page3.7.5-20 
FIGURE3.7.5-16, 128KT0512KBY8SRAMINCDSO-N ...................... Release3 ...... Page3.7.5-21 
FIGURE 3.7.5-17, 128K AND 512K BY 8 & 9 SSAAM AND 128K BY 9 SAAM 

INDIP,-TSOP2,&-SOJ-.; .-.... -... -... ; .... -... ; .. : . . -.-:-.-: .~ ~ : .. : ... Release-4- -. ~ . ~ .. -page3.7.5-22 I 
3.7.6 Byte Wide ECL SRAM •••••••••••••••••.•••••••••••••••••••••••• Release 1 • • • • Page 3.7.6-1 

3.7.6.1 -32K and 128K BY 8 ECL SSAAM IN SOJ, SSOP, AND FP ...... Release2 .... Page 3.7.6-1 
FIGURE 3.7.6-1, 32K AND 256K BY 9 ECL SSAAM IN SOJ, SOP, AND FP . . . . . . . . . . Release 2 ....... Page 3.7.6-3 

3.7.7 Word Wide TTL SRAM ••••••••.•••••.••••••••••••••••••••••••••• Release 1 ••.. 
3.7.7 '-4K TO 64K BY 16 TTL SAAM IN DIP ......................... Release 1 
3.7.- -4K TO 256K BY 16 TTL SAAM IN SCC ....................... Release 1 
3.7. -16K TO 256K BY 16 ADDRESS/DATA MX TTL SAAM IN DIP .... Release 1 
3.7. -16K TO 256K BY 16 ADDRESS/DATA MX TTL SAAM IN RCC ... Release 1 
3.7.- -16KAND 64K BY 18 SAAM IN SCC ..............•........... Release 1 
3.7.- -64K BY 16 & 18 SRAM IN 44 SOJ ............................ Release 3 .. .. 
3.7. - 32K AND 64K BY 16 & 18 SAAM AND SSRAM 

Page 3.7.7-1 
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 

IN 52 SCC WITH LOGIC FEATURES ....................... Release 4 . . . . Page 3.7.7-3 I 
Fir -=3.7.7-1,4KT064KBY16TTLSAAMFAMILYINDIP ................... Release1 ....... Page3.7.7-5 
FIC 'E 3.7.7-2, 4K TO 256K BY 16 TTL SRAM FAMILY IN RCC ................. Release 1 ....... Page 3.7.7~ 
Fl! 1E 3.7.7-3, 16K TO 256K BY 16 ADDRESS/DATA MX SRAM FAMILY IN DIP ..... Release 1 ....... Page 3.7.7-7 
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FIGURE 3.7.7-4, 16K TO 256K BY 16 ADDRESS/DATA MX SAAM FAMILY IN RCC .... Release 1 ....... Page 3.7.7-8 
FIGURE 3.7.7-5, 16K AND 64K BY 18 SAAM IN SCC .......................... Release 1 ....... Page 3.7.7-9 
FIGURE 3.7.7-{), 64K BY 16 & 18 SAAM IN SOJ ............................. Release 3 ...... Page 3.7.7-10 
FIGURE 3.7.7-7 A, 32K & 64K BY 16 & 18 SAAM AND SSRAM WITH LOGIC FEATURES 

I IN SCC .................................................... Release 4 ...... Page 3.7.7-11 
FIGURE 3.7.7-7 B, WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE ....... Release 4 ...... Page 3.7.7-12 

3.8 Pseudostatic Random Access Memory (PSRAM) •••...••••••••••..•• Release 1 •••.•• Page 3.8-1 

3.8.1 PSRAM, Byte Wide • • • • • • • • • • • • . • • • • • • . • • . • • . • • . • . . . • • • • • • • . • • • • Release 1 • • • • • • Page 3.8-3 
3.8.1.1 - 2K TO SK BY 8 PSRAM FAMILY IN DIP ....................... Release 1 ...... Page 3.8-3 
3.8.1.2 - 2K TO 16K BY 8 PSRAM FAMILY IN RCC ..................... Release 1 . . . . . . Page 3.8-3 
3.8.1.3 - 32K TO 512K BY 8 PSRAM FAMILY IN SOJ ................... Release 1 ...... Page 3.8-3 

3.8.2 PSRAM, Word Wide ••••••••••••••••••.•••••••••••••••••••••••.• Release 1 • • • • • • Page 3.8-3 
3.8.2.1 - 4K TO 32K BY 16 PSRAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . Page 3.8-3 
3.8.2.2 - 4K TO 256K BY 16 PSRAM IN SCC .......................... Release 1 ...... Page 3.8-3 

FIGURE 3.8-1, 2KTO BK BY 8 PSRAM FAMILY IN DIP ........................ Release 1 ........ Page 3.8-4 
FIGURE 3.8-2, 2K TO 16K BY 8 PSRAM FAMILY IN RCC . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.8-5 
FIGURE 3.8-3, 32K TO 512K BY 8 PSRAM FAMILY IN SOJ ..................... Release 1 ........ Page 3.H 
FIGURE 3.8-4, 4K TO 32K BY 16 PSRAM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.8-7 
FIGURE 3.8-5, 4K TO 256K BY 16 PSRAM FAMILY IN SCC . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 3.8-8 

3.9 Dynamic Random Access Memory (DRAM) ••••••••••••••••••••••••• Release 1 •••••• Page 3.9-1 

3.9.1 Bit Wide DRAM •••••••••••••••••••••••••••••••••••••••••••••••• Release 1 • • • • Page 3.9.1-1 
3.9.1.1 -16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES .......... Release 1 Page 3.9.1-3 
3.9.1.2-16K TO 256K BY 1 DRAM FAMILY IN DIP ............•........ Release 1 Page 3.9.1-3 
3.9.1.3- 16K TO 256K BY 1 DRAM IN RCC ........................... Release 1 Page 3.9.1-3 
3.9.1.4 - 64K & 256K BY 1 DRAM IN ZIP .............................. Release 1 Page 3.9.1-3 
3.9.1.5 - 1 M AND 4M BY 1 DRAM FAMILY IN DIP .........•.•.......•.• Release 1 Page 3.9.1-3 

I 3.9.1.6 - 1 M TO 1 SM BY 1 DRAM FAMILY IN SOJ OR TSOP2 ........... Release 4 . . . . Page 3.9.1-3 
3.9.1.7-1M TO 16M BY 1 DRAM FAMILY IN ZIP .............•........ Release4 ..•. Page 3.9.1-3 
3.9.1.8 - 1 M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ ........... Release 1 Page 3.9.1-3 
, 3.9.1.9 - 1 M BY 1 DRAM IN TSOP1 ................................ •. Release 1 . . . . Page 3.9.1-4 
3.9.1.10-16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ .......... Release 1 •... Page 3.9.1-4 
3.9.1.11 - 64M BY 1 DRAM IN SOJ OR TSOP2 ........................ Release 1 . . . . Page 3.9.1-4 

I 3.9.1.12 - 2 X 1 SM BY 1 DRAM IN TSOP2 ............................ Release 4 . . • . Page 3.9.1-4 
FIGURE3.9.1-1, 16KBY 1 DRAM IN DIPWITH 3 SUPPLY VOLTAGES 

- - ~6KTO 256K BY-1 DRAM F-AMILYIN DIP ..•....•..•................ _Release1 .~ ._ .... _. Page3._9.1-5 
FIGURE3.9.1-2, 16KTO 256K BY 1 DRAM IN RCC ........................... Release 1 ....... Page3.9.1-{) 
FIGURE 3.9.1-3, 64K & 256K BY 1 DRAM IN ZIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.1-7 
FIGURE 3.9.1-4, 1 M TO 64M BY 1 DRAM FAMILY IN DIP . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.1-8 

I FIGURE 3.9.1-5, 1M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2 ............ Release 4 ....... Page3.9.1-9 
FIGURE 3.9.1-{), 1M TO 16M BY 1 DRAM FAMILY IN ZIP ....................... Release 4 ...... Page 3.9.1-10 
FIGURE 3.9.1-7, 1M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ ............. Release 2 ...... Page 3.9.1-11 
FIGURE3.9.1-8, 1MBY1 DRAMINTSOP1 ................................ Release2 ...... Page3.9.1-12 
FIGURE 3.9.1-9, 16M X 1/4M X 4 CONFIGURABLE DRAM IN SOJ ................ Release 2 ...... Page 3.9.1-13 

I FIGURE 3.9.1-10, 64M BY 1 DRAM IN SOJ & TSOP2 ......................... Release 4 ...... Page 3.9.1-14 
FIGURE 3.9.1-11, 2 X 16M BY 1 ORAM IN TSOP2 ............................ Release4 ...... Page 3.9.1-15 

3.9.2 Nibble Wide DRAM •••••••.••••••••.••.••••••.••••..•••••••••••• Release 1 •••• Page 3.9.2-1 
3.9.2.1 -16K & 64K BY 4 DRAM IN DIP ............................... Release 1 .... Page 3.9.2-3 
3.9.2.2-16K BY 4 DRAM IN DIP ..................................... Release 1 .... Page 3.9.2-3 
3.9.2.3 - 64K BY 4 DRAM IN RCC .................................... Release 1 . . . . Page 3.9.2-3 
3.9.2.4 - 256K & 1 M BY 4 DRAM FAMILY IN DIP ....................... Release 2 . . . . Page 3.9.2-3 
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3.9.2.5 - 256K TO 4M BY 4 DRAM FAMILY IN SOJ & TSOP2 . • . . . . . . . . . . Release 4 . . . . Page 3.9.2-3 I 
3.9.2.6 - 64K TO 4M BY 4 DRAM IN ZIP .............................. Release 2 . . . . Page 3.9.2-3 
3.9.2.7 - 256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 .......... Release 3 . . . . Page 3.9.2-3 
3.9.2.8 - 256K BY 4 DRAM IN TSOP1 ................................ Release 2 . . . . Page 3.9.2-3 
, 3.9.2.9 -16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ .......... Release 2 .... Page 3.9.2-4 
3.9.2.10 - 256K TO 4M BY 4 NON-MUX DRAM FAMILY IN SOJ ......... Release 2 . . . . Page 3.9.2-4 
3.9.2.11 - 4M BY 4 DRAM WITH 1 CE AND 4 CE IN TSOP2 ............. Release 2 .... Page 3.9.2-4 
3.9.2.12 - 16M BY 4 DRAM IN SOJ & TSOP2 ....•..................... Release 2 .. ; . Page 3.9.2-4 
3.9.2.13 - 2M BY 2 DRAM IN SOJ & TSOP2 ........•.•••.............. Release 3 . . . . Page 3.9.2-4 

FIGURE 3.9.2-1, 16K & 64K BY 4 DRAM IN DIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.2-5 
FIGURE 3.9.2-2, 16K & 64K BY 4 DRAM IN RCC ............................. Release 1 ....... Page 3.9.2-6 
FIGURE 3.9.2-3, 256K & 1M BY 4 DRAM FAMILY IN DIP ....................... Release 1 ....... Page 3.9.2-7 
FIGURE 3.9.2-4, 256K TO 4M BY 4 DRAM IN SOJ AND TSOP-2 . . . . . . . . . . . . . . . . . Release 4 ....... Page 3.9.2-8 I 
FIGURE 3.9.2-5, 64K TO 4M BY 4 DRAM IN ZIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.2-9 
FIGURE 3.9.2-6, 256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 . . . . . . . . . . . . . Release 4 ...... Page 3.9.2-10 I 
FIGURE 3.9.2-7, 256K BY 4 DRAM IN TSOP1 ............................... Release 2 ...... Page 3.9.2-11 
FIGURE 3.9.2-8, 4M BY 4/16M BY 1 CONFIGURABLE ORAM IN SOJ .............. Release 2 ...... Page 3.9.2-12 
FIGURE 3.9.2-9, 256K TO 4M BY 4 NON-MUX DRAM IN SOJ ................... Release 2 ...... Page 3.9.2-13 
FIGURE 3.9.2-10, 4M BY 4 DRAM WITH 4 CE IN SOJ ANO TSOP2 ..............• Release 4 ...... Page 3.9.2-141 
FIGURE3.9.2-11, 16MBY4DRAMINSOJ&TSOP2 ......................... Release4 ...... Page3.9.2-15 
FIGURE 3.9.2-12, 2M BY 2 DRAM WITH 2 CE IN SOJ ANO TSOP2 ............... Release 4 ...... Page 3.9.2-16 

3.9.3 Byte Wide DRAM ••••••••••••••••••••••••••••••.•••••••.••••••• Release 1 • • • • Page 3.9.3-1 
3.9.3.1 - 32K BY 8 DRAM JN DIP .....••...•.•..........•..•.....•..•. Release 1 . . • . Page 3.9.3-3 
3.9.3.2 - 32K BY 8 DRAM IN RCC ......................•.......•..... Release 1 . . . . Page 3.9.3-3 
3.9.3.3 - 512K BY 8 & BY 9 DRAM IN SOJ, TSOP2, & ZIP •............. Release 2 . . . . Page 3.9.3-3 
3.9.3.4 - 512K BY 8 & BY 9 NON-MUX DRAM IN SOJ .................. Release 2 . . . . Page 3.9.3-3 
3.9.3.5 - 2M BY 8 & 9 DRAM IN SOJ & TSOP2 ........................ Release 3 . . . . Page 3.9.3-3 
3.9.3.6 - 8M BY 8 & 9 DRAM IN SOJ & TSOP2 ........................ Release 3 . . . . Page 3.9.3-3 

FIGURE 3.9.3-1, 32K BY 8 DRAM IN DIP .................................. Release 1 ....... Page 3.9.3-5 
FIGURE 3.9.3-2, 32K BY 8 DRAM IN RCC .................................. Release "i ••••••• Page 3.9.3-6 
FIGURE 3.9.3-3, 512K BY 8 & 9 DRAM IN SOJ ............. . ................ Release 2 ....... Page 3.9.3-7 
FIGURE 3.9.3-4, 512K BY 8 & 9 DRAM IN ZJP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 2 ....... Page 3.9.3-8 
FIGURE 3.9.3-5, 512K BY 8 & 9 NON-MUX DRAM IN SOJ ..................... Release 2 ....... Page 3.9.3-9 
FIGURE 3.9.:H>, 2M BY 8 & 9 DRAM IN SOJ & TSOP2 ........................ Release 3 ...... Page 3.9.3-10 
FIGURE 3.9.3-7, SM BY 8 & 9 DRAM IN SOJ & TSOP2 ........................ Release 4 ...... Page 3.9.3-11 I 

3.9~4-WordWide DRAM n ••• n • .-. •••••• -••• -••• •·• .-.- •• ,-•• -•• •• • ••• -. ; ~-~ •• - Release1~. ~-.; Page 3.9.4-1 
3.9.4.1-64K BY 16 DRAM WITH 2 WIN SOJ & TS0?2 •...........••.. Release 1 .... Page 3.9.4-3 
3.9.4.2-256K & 1M BY 16 & 18 WITH 2 CE OR 2 W DRAM 

IN SOJ & TSOP2 ...................••..••••.....•••....•. Release 3 . . . . Page 3.9.4-3 
3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS 

IN DIP AND SOJ ......................................... Release 4 . . . . Page 3.9.4-3 I 
3.9.4.4 - 4M BY 16 DRAM IN TSOP2 ................................. Release 4 .... Page 3.9.4-3 

FIGURE 3.9.4-1, 64K BY 16 DRAM IN SOJ ................................. Release 1 ....... Page 3.9.4-5 
FIGURE 3.9.4-2, 256K BY 16 & 18 ORAM WITH 2 W OR 2 CE IN SOJ ............. Release 2 ....... Page 3.9.4-6 
FIGURE 3.9.4-3, 256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2 . . . . . . . . . . . Release 4 ...... -. Page 3.9.4-7 I 
FIGURE 3.9.4-4, 1M BY 16 & 18 DRAM WITH 2 W OR 2 CE IN SOJ ............... Release 3 ....... Page 3.9.4-8 
FIGURE 3.9.4-5, 1 M BY 16 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2 . . . . . . . . . . . . . Release 4 ....... Page 3.9.4-9 I 
FIGURE 3.9.4-6, 64K BY 16 DRAM WITH 2 WIN TSOP-2 .... · .................. Release 3 ...... Page 3.9.4-10 
FIGURE 3.9.4-7A, 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND S0J .. Release 4 ...... Page 3.9.4-11 I 
FIGURE 3.9.4-78, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION 

TRUTH TABLE ............................................... Release 4 ...... Page 3.9.4-12 I 
FIGURE 3.9.4-8, 4M BY 16 DRAM IN TSOP-2 ............................... Release 4 ...... Page 3.9.4-13 
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3.9.5 DRAM Optional Features •••••..••••••.•••...•......•........... Release 1 . . . . Page 3.9.5-1 
3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . Release 1 Page 3.9.5-3 
3.9.5.2-1M DRAM BUILT IN TEST FUNCTION ....................... Release 1 Page 3.9.5-3 
3.9.5.3 - ON-CHIP REFRESH CONTROL FOR XS DRAM .............. Release 1 Page 3.9.5-3 
3.9.5.4 - G BEFORE E REFRESH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 Page 3.9.5-3 
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 .................... Release 1 Page 3.9.5-3 

FIGURE 3.9.5-1A, DRAM ON CHIP REFRESH TIMING ........................ Release 1 ....... Page 3.9.5-5 
I FIGURE 3.9.5-1 B, DRAM SELF REFRESH MODE TIMING ...................... Release 4 ....... Page 3.9.5-5 

FIGURE 3.9.5-2, DRAM BIT WRITE TIMING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 ....... Page 3.9.5-6 
I DRAM SPECIAL TEST AND OPERATIONAL MODES .................. Release 4 . . . . Page 3.9.5-7 

OPTIONAL DRAM OPERATIONAL MODES AND CYCLES .............. Release 3 ... Page 3.9.5-11 
NON-ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release3 ... Page 3.9.5-13 

3.10 Multiport Dynamic RAM (MPDRAM) •.••••••..••••••••••.•••••••••• Release 1 •••.. Page 3.10-1 

3.10.1 Nibble Wide MPDRAM •••••••••••.•••••..••••.•...•••.••••••••• Release 1 .•. Page 3.10.1-1 
3.10.1.1 - 64K BY 4 MPDRAM IN DIP, SOJ, & ZIP ...................... Release 1 . . . Page 3.10.1-1 
3.10.1.2-256K BY 4 MPDRAM IN DIP, SOJ, TSOP2, & ZIP ............. Release3 ... Page 3.10.1-1 
3.10.1.3-256K BY 4 TPDRAM IN SOJ ............................... Release2 ... Page 3.10.1-1 

FIGURE 3.10.1-1, 64K BY 4 MPDRAM IN DIP & SOJ .......................... Release 1 ...... Page 3.10.1-2 
FIGURE3.10.1-2,64KBY4MPDRAMINZIP ............................... Release1 ...... Page3.10.1-3 
FIGURE 3.10.1-3, 256K BY 4 MPDRAM IN DIP, SOJ, & TSOP2 . . . . . . . . . . . . . . . . . . Release 3 ...... Page 3.10.1-4 
FIGURE 3.10.1-4, 256K BY 4 MPDRAM IN ZIP . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . Release 1 ...... Page 3.10.1-5 
FIGURE3.10.1-5,256KBY4TPDRAMINSOJ .............................. Release2 ...... Page3.10.1-6 

3.10.2 Byte Wide MPDRAM •••••••••.•••••••••••••••••••••••••••••••• Release 1 • • • Page 3.10.2-1 
3.10.2.1-128KAND256K BY 8 MPDRAM IN DIP, SOJ, & TSOP2 ......• Release3 ... Page 3.10.2-1 ) 

FIGURE 3.10.2-1, 128K AND 256K BY 8 MPDRAM IN DIP & SOJ . . . . . . . . . . . . . . . . . Release 2 ...... Page 3.10.2-2 
FIGURE 3.10.2-2, 128K BY 8 MPDRAM IN TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 3 ...... Page 3.10.2-3 

3.10.3 Word Wide MP DRAM •••••••••••••••••••••••••••••••••••••••••• Release 1 • • • Page 3.10.3-1 
3.10.3.1 -128K & 256K BY 16 MPDRAM 

IN SOG WITH MULTIPLE CLOCKS ......................... Release2 ... Page 3.10.3-1 
FIGURE ~.10.3-1, 128K & 256K BY 16 MPDRAM IN SOG with 2 W & 2 CE . . . . . . . . . . Release 3 ...... Page 3.10.3-2 

3.10.4 MP DRAM Optional Features ••••••••••••••••••••••••••••••••••• Release 1 • • • Page 3.10.4-1 
3.10.4.1 - 256K X 4 MP DRAM MINIMUM FEATURE SET TRLTTH TABLE .. Release 1 . . . Page 3.10.4-3 
3.10.4.2 - 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 . . . Page 3.10.4-3 
~.10.4.3- MPORAM BIT WRITE .OPTIONAL EEAIURE_ .... , ._., ._, ._ ... _ . ._. _ RJ!l~~e _1 ._ ._ ._ ~~g~ ~· ~0~4:"~ 
3.10.4.4 - 128K X 8 MP DRAM MINIMUM FEATURE SET TRLTTH TABLE ... Release 1 Page 3.10.4-3 
3.10.4.5 - 128K X 8 MP DRAM EXTENDED FEATURE SET TRLTTH TABLE . Release 1 Page 3.10.4-3 
3.10.4.6 - 128K X 16, 256K X 8, & 256K X 16 MPDRAM 

MINIMUM FEATURE SET TRUTH TABLE ................... Release 1 Page 3.10.4-3 
3.10.4.7-128K X 16, 256K X 8, & 256K X 16 MPDRAM 

EXTENDED FEATURE SET TRUTH TABLE ................. Release2 ... Page 3.10.4-3 
3.10.4.8- SPLIT REGISTER WITH PROGRAMMABLE STOPS 

FOR MPDRAM .......................................... Release3 ... Page 3.10.4-3 
3.10.4.9 - PIPELINED FAST PAGE MODE FOR MPDRAM . . . . . . . . . . . . . . Release 2 . . . Page 3.10.4-4 
3.10.4.10- EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM .. Release2 ... Page 3.10.4-4 

TABLE 3.10.4-1, 256K BY 4 MPDRAM FEATURE SET TRUTH TABLE . . . . . . . . . . . . . Release 1 ...... Page 3.10.4-5 
TABLE 3.10.4-2, 12BK BY 8 MPDRAM FEATURE SET TRUTH TABLE . . . . . . . . . . . . . Release 1 ...... Page 3.10.4-6 
FIGURE3.10.4-1,BITWRITETIMING .................................... Release1 ...... Page3.10.4-7 
TABLE 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTH TABLE . . . . . . . . . . . . . Release 3 ...... Page 3.10.4-8 
FIGURE 3.10.4-2, SPLIT REGISTER WITH PROGRAMMABLE STOPS . . . . . . . . . . . . Release 2 ...... Page 3.10.4-9 
FIGURE 3.10.4-3A, PIPELINED FAST PAGE MODE .......................... Release 2 ..... Page 3.10.4-10 
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FIGURE 3.10.4-38, PIPELINED FAST PAGE MODE .......................... Release 2 ..... Page 3.10.4-11 
FIGURE 3.10.4-4, MPDRAM EXTENDED DATA OUT FAST PAGE MODE . . . . . . . . . . . Release 4 ..... Page 3.10.4-12 

3.11 Synchronous Dynamic Random Access Memory {SDRAM) •....•••.. Release4 .••.• Page 3.11-1 

3.11.1 BitWideSDRAM .............................................. Release4 .•• Page3.11.1-1 
FIGURE3.11.1-1, ................................................... Release4 ...... Page3.11.1-5 

3.11.2 Nibble Wide SDRAM .......................................... Release4 ... Page 3.11.2-1 
3.11.2.1 - 4M BY 4 SDRAM IN TSOP2 ................................ Release 4 . . . Page 3.11.2-1 

FIGURE 3.11.2-1, 4M X 4 SDRAM IN TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . Page 3.11.2-3 
3.11.3 BYTE WIDE SDRAM ••••••••••••••.••.••••...•••••••.•••...••.• Release 4 ••• Page 3.11.3-1 

3.11.3.1-2M BY 8 or9 SDRAM IN TSOP2 ............................ Release4 ... Page 3.11.3-1 
FIGURE 3.11.3-1, 2M BY 8 OR 9 SDRAM IN TSOP2 . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . Page 3.11.3-3 

3.11.4 WORD WIDE SDRAM .......................................... Release4 ... Page 3.11.4-1 
FIGURE3.11.4-1,XBY16SDRAMIN? ................................... Release4 ...... Page3.11.4-4 

3.11.5 SDRAM Architectural and Operational Features •••.•••••.•...••. Release4 ••. Page 3.11.5-1 
3. 11.5.1 - SD RAM FUNCTION TRUTH TABLE . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 . . . Page 3.11.5-3 
3.11.5.2 - SDRAM FUNCTION TRUTH TABLE FOR CKE ............... Release 4 . . . Page 3.11.5-3 
3.11.5.3 - SDRAM MODE REGISTER ARCHITECTURE ................ Release 4 .. . Page 3.11.5-3 
3.11.5.4 ~ 3.11.5.15 - SDRAM OPERATIONAL CYCLES AND MODES .. Release 4 . . . Page 3.11.5-3 
3.11.5.4 - POWER ON SEQUENCE (RECOMMENDED) ...•............ Release 4 . . • Page 3.11.5-3 
3.11.5.5 -AUTO PRECHARGE .....•...........•.•.................. Release 4 . • . Page 3.11.5-3 
3.11.5.6 - PRECHARGE ALL BANKS ................................. Release 4 . . . Page 3.11.5-3 
3.11.5.7 - MODE REGISTER WRITE TIMING ..... • ...............•.... Release 4 . • . Page 3.11.5-3 
3.11.5.8 - AUTO REFRESH . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . Release 4 . . . Page 3.11.5-3 
3.11.5.9 - WRITE LATENCY .................................•....... Release 4 . • . Page 3.11.5-3 

) 3.11.5.1 O - DOM LATENCY FOR READS AND WRITES ...•............ Release 4 . . . Page 3.11.5-3 
3.11.5.11 - PRECHARGE TIMING FOR READS ........................ Release 4 . . . Page 3.11.5-3 
3.11.5.12 - COLUMN ADDRESS TO COLUMN ADDRESS DELAY ....... Release 4 . . . Page 3.11.5-3 
3.11.5.13 - CKE TIMING FOR POWER DOWN ........................ Release 4 . . . Page 3.11.5-3 
3.11.5.14 - SELF REFRESH ENTRY AND EXIT ........................ Release 4 . . . Page 3.11.5-3 
3.11.5.15 - CKE TIMING FOR CLOCK SUSPEND .•.................... Release 4 . . . Page 3.11.5-3 
TABLE3.11.~1.SDRAMFUNCTIONTRUTHTABLE .......................... Release4 ...... Page3.11.~5 
TABLE 3.11.~ 1, SDRAM FUNCTION TRUTH TABLE (Continued) . . . . . . . . . . . . . . . . . Release 4 ...... Page 3.11.5-6 
TABLE3.11.~2.SDRAMFUNCTIONTRUTHTABLEforCKE .................... Release4 ...... Page3.11.~7 
FIGURE3.11.~1.SDRAMMODEREGISTERARCHITECTURE .................. Release4 ...... Page3.11.~ 

. ?.J1~5,_4:-Power0o Seq~ence (Recommended)~ ... ·-· ....................... Release4-.. -.• Page3.ll.5-9 
3.11.5.5-Auto Precharge •........••..........••...•.................. Release 4 .... Page 3.11.5-9 
3.11.5.6-PrechargeAllBanks ......................................... Release4 .... Page3.11.5-9 
3.11.5.7-ModeRegisterWriteTiming .................................. Release4 ... Page3.ll.5-10 
3.11.5.8-Auto Refresh ............................................... Release 4 ... Page 3.11.5-11 
3.11.5.9-Write Latency, (Write Latency= 0) ............................ Release 4 ... Page 3.11.5-12 
3.11.5.10-DQM Latency for Reads and Writes, (DQM Write Latency= 0) .. Release 4 ... Page 3.11.5-13 
3.11.5.11-Precharge Timing for Reads ................................. Release 4 ... Page 3.11.5-14 
3.11.5.12-Column Address to Column Address Delay .................... Release 4 ... Page 3.11.5-15 
3.11.5.13-CKE Timing for Power Down ................................ Release4 ... Page 3.11.5-16 
3.11.5.14-Self-RefreshEntryandExit ................................ Release4 ... Page3.ll.5-17 
3.11.5.15-CKETimingforClockSuspend .............................. Release4 ... Page3.ll.5-18 

4 MULTI-CHIP MEMORY MODULES •..••...•.••.••••.••••..•.••..•.••••• Release 1 •••••••• Page 4-1 

4.1 Memory Module Nomenclature .••••••.••••••••••••••••••••••••••••• Release 1 ••••••.• Page 4-2 

4.2 SRAM Modules •.•••••••.•••.•••••.••••••.••••.•••••.••••••.•••••. Release 1 .•••••.• Page 4-5 
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4.2.1 - 60 PIN ZIP/SIMM SAAM MODULE .............................. Release 1 ........ Page 4-5 
4.2.2 - 64 PIN ZIP/SIMM SAAM MODULE ............................... Release 1 ........ Page 4-5 
4.2.3- 70 PIN ZIP/SIMM SAAM MODULE ................... ; ........... Release 1 ........ Page 4-5 

4.2.4 - 76 PIN ZIP/SIMM SAAM MODULE ................... ' ........... Release 1 ........ Page 4-5 

4.3 DRAM Modules and Cards ......................................... Release 1 ........ Page 4-5 
4.3.1 - 22 PIN SIP/SIMM DRAM MODULE .............................. Release 1 ........ Page 4-5 

4.3.2 - 24 PIN SIP/SIMM DRAM MODULE .............................. Release 1 .....••. Page 4-5 

I 4.3.3 - 30 PIN SIP/SIMM DRAM MODULE .............................. Release 4 ........ Page 4-5 

4.3.4 - 30 PIN SIP/SIMM DRAM MODULE FAMILY ...................... Release 1 ........ Page 4-6 

4.3.5 - 40 PIN SIP/SIMM DRAM MODULE FAMILY . . . . . . . . . . . . . . . . . . . . . . Release 1 ........ Page 4-6 
4.3.6- 23/25/26/28 PIN ZIP/SIMM DRAM MODULE FAMILY .••••••...•.•• Release 1 •.•.•.•. Page 4-6 

I 4.3.7 - 72 PIN SIMM DRAM MODULE FAMILY .......................... Release 4 ........ Page 4-6 
4.3.8 - 60 PIN DRAM CARD FAMILY ................................... Release 2 ........ Page 4-6 

4.3.9 - 88 PIN DRAM CARD FAMILY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 3 . . . . . . Page 4-68 

1
4.3.10 - 72 PIN SIMM DRAM ECC MODULE FAMILY . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . Page 4-68 

4.3.11 -168 PIN DRAM SIMM FAMILY ................................. Release4 ...... Page 4-68 

4.4 MULTIPLE TECHNOLOGY MEMORY CARDS AND MODULES ••••••••• Release 3 • • • • • • Page ~c 
4.4.1 - 68 PIN MULTIPLE TECHNOLOGY MEMORY CARD FAMILY ....... Release 3 . . . . • . Page 4-6C 

I 4.4.2 - 80 PIN EEPROM SIMM FAMILY ...................•............ Release 4 . . . . . . Page 4-SC 
FIGURE 4-1A, 2 X 64K TO 1M BY 4, 60 PIN SAAM MODULE FAMILY .............. Release 1 . . . . . . . . . Page 4-7 
FIGURE 4-1B, 4 X 16K TO 256K BY 8, 64 PIN SAAM MODULE FAMILY ............ Release 1 . . . . . . . . . Page 4-8 
FIGURE 4-1C, 64K TO 1M BY 9, 70 PIN SAAM MODULE FAMILY ................ Release 1 . . . . . . . . . Page 4-9 
FIGURE 4-10, 2 X 64K TO 1M BY 9, 76 PIN SAAM MODULE FAMILY ............. Release 1 . . . . . . . . Page 4-10 ) 

I FIGURE 4-2, 22, 24,& 30 PIN DRAM MODULES ............................. Release 4 ......... Page 4-11 
FIGURE 4-3, 30 PIN DRAM MODULE FAMILY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . Page 4-12 
FIGURE 4-4, 40 PIN DRAM MODULE FAMILY ............................... Release 1 . . . . . . . . Page 4-13 
FIGURE 4-5, 23/25/26/28 PIN DRAM MODULE FAMILY ........................ Release 1 . . . . . . . . Page 4-14 

I FIGURE 4-6, 256K TO SM BY 36. 72 PIN DRAM MODULE FAMILY . . . . . . . . . . . . . . . . Rel?ase 4 . . . . . . . . Page 4-15 
FIGURE 4-7A, 60 PIN DRAM CARD FAMILY PIN CONNECTIONS ................ Release 2 . . . . . . . . Page 4-16 
FIGURE 4-7B, 60 PIN CARD FAMILY BLOCK DIAGRAMS . . . . . . . . . . . . . . . . . . . . . . Release 2 . . . . . . . . Page 4-17 
FIGURE 4-SA, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY ............... Release 3 . . . . . . . . Page 4-18 
FIGURE 4-SB, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY 

-GONFIGURATIO~TABLES .. ,. ..•••••..•..• _. ~·· ...... <., ." ._ . ._._._ .. ~el~~e~ _ _. ._.:. ~ ._. Page 4-19 
FIGURE 4-SC, 256K TO 12BM BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3 . . . . . . . . Page ~20 . 
FIGURE 4-80, 256K TO 12BM BY 36, BB PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3 . . . . . . . . Page 4-21 
FIGURE 4-SE, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3 . . . . . . . . Page 4-22 
FIGURE 4-BF, 256K TO 128M BY 36, B8 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3 . . . . . . . . Page 4-23 
FIGURE 4-9A, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY . . . . . . . . . . . . . . . . . Release 3 . . . . . . . . Page 4-24 
FIGURE 4-98, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY 

FUNCTION TRUTH TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 3 . . . . . . . . Page 4-25 
I FIGURE 4-1 OA, 256K TO SM BY 36 or 40, 72 PIN ECC DRAM MODULE PINOUT . . . . . Release 4 . . . . . . . . Page 4-26 

FIGURE 4-1 OB, 256K TO BM BY 36 or 40, 72 PIN ECC DRAM MODULE 
I BLOCK DIAGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-27 

FIGURE 4-10C, 256K TO SM BY 36 or 40, 72 PIN ECC DRAM MODULE 

I 
BLOCK DIAGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-28 

FIGURE 4-11 A, 256K TO 128M BY 40 DRAM CARD . . . . . . . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-29 
FIGURE 4-11 B, 256K TO 128M BY 40 DRAM CARD PD TRUTH TABLE . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-30 
FIGURE 4-11 C, 256K TO 64M BY 40 DRAM CAROUSING BY 4 DEVICES .......... Release 4 . . . . . . . . Page 4-31 
FIGURE 4-11 D, 512K TO 128M BY 40 DRAM CARD USING BY 4 DEVICES . . . . . . . . . Release 4 . . . . . . . . Page 4-32 
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FIGURE 4-11 E, 512K TO 32M BY 40 DRAM CARD USING BY 8 DEVICES . . . . . . . . . . Release 4 . . . . . . . . Page 4-33 
FIG URE 4-11 F, 1 M TO 64M BY 40 DRAM CARD USING BY B DEVICES . . . . . . . . . . . Release 4 . . . . . . . . Page 4-34 
FIGURE 4-12 A, 12SK TO SM BY 32 EEPROM SIMM, PINOUT AND PD TABLES . . . . . Release 4 . . . . . . . . Page 4-35 
FIGURE 4-12 B, 12BK TO SM BY 32 EEPROM SIMM BLOCK DIAGRAM . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-36 
FIGURE 4-13 A, 64, 72, or SO BIT SIMM PINOUT, TOP HALF .................... Release 4 . . . . . . . . Page 4-37 
FIGURE 4-13 B, 64, 72, or 80 BIT SIMM PINOUT, BOTIOM HALF . . . . . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-3S 
FIGURE 4-13 C, 64, 72, or SO BIT SIMM 

PRESENCE DETECT & CONFIGURATION TABLES ................... Release 4 . . . . . . . . Page 4-39 
FIGURE 4-13 D, 64, 72, & 80 BIT DRAM SIMM Capacity Table ................... Release 4 . . . . . . . . Page 4-40 
FIGURE 4-13 E, X64 DRAM SIMM, 1 bank with X4 DRAMs . . . . . . . . . . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-41 
FIGURE 4-13 F, X64 DRAM SIMM, 1 bank with XS DRAMs ...................... Release 4 . .. .. .. . Page 4-42 
FIGURE 4-13 G, X64 DRAM SIMM, 1 bank with X16 DRAMs .................... Release 4 . . . . . . . . Page 4-43 
FIGURE 4-13 H, X64 DRAM SIMM, 2 banks with XS DRAMs .. .. .. . . . . . . .. . . . . . . . Release 4 . . . . . . .. Page 4-44 
FIGURE 4-131, X64 DRAM SIMM, 2 banks with X16 DRAMS ..... ;.~ ............. Release 4 ........ Page4-45 
FIGURE 4-13 J, X72 (Parity mode) DRAM SIMM, 1 bank with X4 & X1 DRAMs ....... Release 4 . . . . . . . . Page 4-46 
FIGURE 4-13 K, X72 (Parity mode) DRAM SIMM, 1 bank with X4 & X4 W/4 CE DRAMs . Release 4 . . . . . . . . Page 4-47 
FIGURE 4-13 L, X72 (Parity mode) DRAM SIMM, 1 bank with X9 DRAMs . . . . . . . . . . . Release 4 . . . . . . . . Page 4-4S 
FIGURE 4-13 M, X72 (Parity mode) DRAM SIMM, 1 bank with X1S DRAMs .......... Release 4 . . . . . . . . Page 4-49 
FIGURE4-13 N, X72 (Parity mode) DRAM SIMM, 2 banks with X9 DRAMs .......... Release 4 ........ Page4-50 
FIGURE 4-13 0, X72 (Parity mode) DRAM SIMM, 2 bank with X1S DRAMs .......... Release 4 . . . . . . . . Page 4-51 
FIGURE 4-13 P, X 72 (ECC mode) DRAM SIMM, 1 bank with X4 DRAMs .....•...... Release 4 . . . . . . . • Page 4-52 
FIGURE 4-13 Q, X72 (ECC mode) DRAM SIMM, 1 bank with XS DRAMs . . . . . . . . . . . . Release 4 . . . . • . . . Page 4-53 
FIGURE 4-13 R, X72 (ECC mode) DRAM SIMM, 1 bank with X9 DRAMs ............ Release 4 . . . . . . . . Page 4-54 
FIGURE 4-13 S, X72 (ECC mode) DRAM SIMM, 1 bank with X1S DRAMs ........... Release 4 . . . . . . . . Page 4-55 
FIGURE 4-13 T, X72 (ECC mode) DRAM SIMM, 2 banks with XS DRAMs ........... Release 4 . . . . . . . . Page 4-56 
FIGURE 4-13 U, X72 (ECC mode) DRAM SIMM, 2 banks with X9 DRAMs ........... Release 4 . . . . . . . . Page 4-57 
FIGURE 4-13 V, X72 (ECC mode) DRAM SIMM, 2 banks with X1S DRAMs .......... Release 4 . . . . . . . . Page 4-5S 
FIGURE 4-13 W, SO BIT (ECC mode) DRAM SIMM, 1 bank with X4 DRAMs . . . . . . . . . . Release 4 . . . . . . . . Page 4-59 
FIGURE 4-13 X, XSO (ECC mode) DRAM SIMM, 1 bank with XS DRAMs . . . . . . . . . . . . Release 4 . . . . . . . . Page 4-60 
FIGURE 4-13 Y, XSO (ECC mode) DRAM SIMM, 2 banks with XS DRAMs ........... Release 4 . . . . . . . . Page 4-61 

5 PROGRAMMABLE LOGIC ANO ASIC DEVICES ••••••••••••••••••••••••• Release 1 •••••••• Page 5-1 

5.1 Pin Out Standards • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Release 1 •••••••• Page 5-1 

5.1.1 PIN-OUT STANDARDS FOR PLO DIP TO SCC CONVERSION •••••• Release4 •••••••• Page 5-1 I 
5.1.1.1 -20 PIN DIP to 20 TERMINAL SCC, 0.350" BY 0.350", Fig. 5-1 .•. Release 1 ......•. Page 5-1 
5.1-.1.2 -24 PIN-E>IP to 28-TERMINAL SCC, 0;450" BY-0.450",-Fig; 5-2 .•. Release 1 .....•.. Page 5-1 
5.1.1.3 - 28 PIN DIP to 28 TERMINAL SCC, 0.450" BY 0.450", Fig. 5-2 .•. Release 1 •....•.. Page 5-1 
5.1.1.4 - 24 PIN FUNCTIONS 

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

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

5.1.2.1 - POWER PIN LOCATIONS FOR ECL PLO IN DIP .•.......•.... Release 1 ........ Page 5-1 
5.1.2.2 - POWER PIN LOCATIONS FOR TIL PLO IN DIP and CC ....... Release 1 ....•... Page 5-1 
5.1.2.3 - POWER PIN LOCATIONS FOR TIL PROGRAMMABLE ASIC 

IN DIP and CC ........................................... Release 1 ........ Page 5-1 
5.1.2.4 - POWER PIN LOCATIONS FOR PLO IN 132 PIN QFP .........• Release 1 ........ Page 5-1 

5.1.3 Nomenclature for FPLD • ,' ...................................... Release 1 ........ Page 5-1 

5.1.4 PLO Data Transfer Format ...................................... Release 1 ........ Page 5-1 
5.1.5 PLO Standard OUTPUT LOADS ................................. Release3 ........ Page 5-1 

FIGURE 5-1, 20 PIN DIP TO 20 TERMINAL CC PLO CONVERSION ............... Release 1 . . . . . . . . . Page 5-2 
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FIGURE 5-2, 24 & 28 PIN DIP TO 27 TERMINAL CC CONVERSION . . . . . . . . . . . . . . . Release 2 . . . . . . . . . Page 5-3 
FIGURE 5-3, POWER PIN PLACEMENT FOR ECL PLD . . . .. . .. . .. .. . . . .. . .. .. . Release 1 . . . . . . . . . Page 5-4 
FIGURE 5-4, 40 PIN DIP PLD POWER PIN PLACEMENT . .. .. . .. . .. . . . .. . .. . . . Release 1 .. . . . . . . . Page 5-5 
FIGURE 5-5, 44 TERMINAL CC POWER PIN PLACEMENT . . . . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . . Page 5-8 
FIGURE 5-8, 48 & 64 PIN DIP ASIC POWER PIN PLACEMENT . . . . . . . . . . . . . . . . . . Release 1 . . . . . . . . . Page 5-7 
FIGURE 5-7, 52, 68, & 84 TERMINAL CC ASIC POWER PIN PLACEMENT . . . . . . . . . . Release 1 . . . . . . . . . Page 5-8 
FIGURE 5-SA, PLD STANDARD LOADS, DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . Release 3 . . . . . . . . . Page 5-9 
FIGURE 5-88, PLD STANDARD LOAD CIRCUIT ............................. Release 3 ........ Page 5-10 
FIGURE 5-8C, PLO OUTPUT LOAD CALCULATIONS ......................... Release 3 ......... Page 5-11 
FIGURE 5-8D, PLO AC LOAD LINES ..................................... Release 3 . . . . . . . . Page 5-12 
FIGURE 5-9, 24 PIN PLO FUNCTIONS IN 28 PIN DIP AND SCC ................. Release 3 . . . . . . . . Page 5-13 
FIGURE 5-10, 132 PIN PQFP POWER PIN LOCATIONS ....................... Release 3 ........ Page 5-14 

I FIGURE 5-11, HIGH SPEED PINOUT FOR 20 PIN PLO FUNCTIONS . . . . . . . . . . . . . . Release 4 . . . . . . . . Page 5-15 

6 APPLICABLE OTHER DOCUMENTS ••••••••.•••••••.•••••••..•••••••.• Release 1 •••••••. Page 6-1 

6.1 - Standard Manufacturers Identification Code., 
JEDEC Publication No. 106A ••••••••••••••••••••••••••.•.••••.•• Release 1 •••••••• Page 6-1 

6.2 - Interface Standard for Low Voltage TTL-Compatible Devices (LVTTL), 
JEDEC Standard No. 8 and Addendum No. 1 ••••••••••.•••••••••• Release 1 •••••••• Page 6-1 

6.3 - Package Outlines, JEDEC Publication 95 ••••••••••••••••••••••••• Release 1 •••••••• Page 6-1 

6.4- PLO Data Transfer Format, JEDEC Standard 3-B •••••••••.•••••••• Release 1 •••••••• Page 6-1 

6.5 - Nomenclature for FPLD, EIA Standard Rs-428 •••••••••••••••••••• Release 1 •••••••• Page 6-1 
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2. TERMS AND DEFINITIONS 

JEDEC Standard No. 21-C 
Page 2-1 

This section contains listings and definitions of a number of terms that are needed for a clear understanding 
of the standards as presented. Most of these terms have been developed within the semiconductor memory 
industry and are not covered by JEDEC Standard 100. They are, however, not In conflict with this standard 
which contains all JEDEC approved definitions. 

The following pin names and functional descriptions apply uniformly to all devices covered by this standard. 
Where a pin has a dual-function, and those functions are Invoked at substantially different times, the names 
and symbols for the functions are separated by a slash (/)(e.g., VPP/G\). Where a pin has multiple functions 
which are used Interspersed at essentially the same time, the stash is omltted(e.g., DQ). Where multiple 
pins have a similar function, a number symbolized as (n) is appended to the symbol Where the pin function 
has an inverted logic sense, that Is, the function is true or invoked for a low signal, the overbar or reverse 
slash (\) is appencfed to the symbol. Where alternative functions are allowed by the standard, the allowed 
functions are listed separated by commas. Where common usage has resulted in two tenns being used 
interchangeably, both are listed but the deprecated term is enclosed in parentheses. 

Following the list of PIN definitions, there are a series of other terms and definitions that are required for a 
clear understanding of the individual device standards. 

Standard 21-B introduces a family of pin names and functional descriptions that are applicable to the 
MPDRAM devices. Because of their newness, they are included In a separate section of the standard for 
ease of access. 

Release 1 
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2.1 Conventional Device Pin Names 

2.1.1 -A, PORT A . 
In dual port memory devices, the two ports are designated port A'& port B. The letter A or Bis appended as a 
suffix to any pin that is specific to one or the other of the ports. 

2.1.2 - A(n), ADDRESS INPUTS 
Those inputs that select (address) a particular cell or set of cells within a memory array for presentation on the 
device outputs. The integer (n} serves to differentiate the address inputs, one from another. 

2.1.3 - ADQ(n), ADDRESS DATA INPUT/OUTPUT 
The pins that are multiplexed three ways to serve as address input, data input, and data output pins. 

2.1.4 - AL, Ja:, ADDRESS LATCH ENABLE 
An input that when true, allows the input address to be entered into a register, and when false, causes the 
address state previously entered to be latched. 

2.1.5-B, PORT B . 
In dual port memory devices, the two ports are designated port A & port B. The letter A or B is appended as a 
suffix to any pin that is specific to one or the other of the ports. 

1
2.1.6 - BA, BANK ADDRESS 
In a RAM that has multiple banks in its architecture, the BANK ADDRESS is used, at any instant of time, ti 
select any one of the available banks. 

2.1.7- BG, BG, BYTE MODE ENABLE 
An input that when true, causes a word wide device to operate in the byte mode and to present the high or low 
byte on a pre-defined data pin set. Truth tables will be provided to define the details of the operation. 

2.1.8 - BS, BLOCK SELECT 
A group of input signals that enable individual bit blocks of the data interface. 

2.1.9 - BY, BY, BUSY 
The output that, on some devices, signifies that some internal asynchronous operation is still in process, and 
that the device is not available for normal functions. This signal is normally implemented so that multiple de-
vices can be OR-tied. ) 

2.1.10 - C, OUTPUT CLOCK 
The input, on some devices that contain an output data register, that causes the data to be set into the register. 

2.1.11-CA, COLUMN ADDRESS 
In an address multiplexed DRAM, the address field that is captured by the COLUMN ENABLE clock CE\. 

2.1.12 - CE, CE,~), COLUMN ENABLE 
An enable signal that on some dynamic RAMs actuates only the column oriented internal circuits and the data 
input/output circuits. Most devices normally require the RE\ signal to be present for the CE\ signal to be effec­
tive. In some newer designs, however, special sequences of the RE\ and CE\ signals are used to actuate 
certain special device control functions. 

2.1.13_'.""_CK,_~, JNJ>.UT _AND ()l.JTf>UT CLOCK 
An input that controls the activation of tfotn fnpul ana output-circuitry, normally storage registers or latches. 

1
2.1.14-CKE, CLOCK ENABLE 
In certain synchronous memory devices, a logic level input that enables the clock input and allows it to fulfill its 
defined function. 

2.1.15 - CL, Clear 
An input that, when true, causes all cells in the memory array to be cleared to their zero state. 

2.1.16- D(n), DATA INPUT 
Those inputs whose state represents the value of data that is to be written into the selected address on a write 
cycle of an alterable memory device. 

2.1.17- DC, DIAGNOSTIC CLOCK · 
The input that, on some devices, invokes and controls any built-in diagnostic test features. 
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2.1.18 - DQ(n), DATA INPUT/OUTPUT 
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 pins provide access to the parallel RAM port data channels. The suffix 
(n) is a numeric value indicating the number assignment of a particular pin with numbering startina at o. In 
some situations the letters U or Lare used to indicate that the pins are assigned to the upper or lower byte of a 2 
byte data interface. In devices where the standard supports an optional 9th bit that may be used as a !)arity bit, 
the suffix P may be used in lieu of a numeric value. 

2.1.19 - E, E, CHIP ENABLE 
The input that, when true, permits active operation including the input and/or output of data, and \':'ien false, 
prevents active operation and causes the memory to be in a reduced power standby mode with ttie outputs 
floating. 

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

2.1.21 - G, 'G, OUTPUT ENABLE 
The input that, when false, disables the outputs and causes them to 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 dev;ces and low 
(l), for ECL devices. 

2.1.22 - GS, 'GS, SYNCHRONOUS OUTPUT ENABLE 
An output enable input that must be set in by a synchronizing clock signal, K (q.v.). 

2.1.23 - I, INmALIZE 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 "O", it can be called "clear", and if all "1", then "preser. 

1
2.1.24 - 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 outputs are similar to those of the PD(n) termi­
nals but they often have different electrical interface chatacteristics. 

2.1.25 -110, INPUT/OUTPUT 
A generic term for otherwise undefined signal pins which can have either an input and/or an output function. 
This term is not used as a specific pin name, only as a generic indicatior of the nature of the function of the pin. 

2.1.26 - IS, INITIALIZE INPUT (SYNCHRONOUS) 
A control input that provides a preassigned Manufacturer or User defined code to be presen~ed to the data 
register for subsequent setting by a clock input. If the input is all "O", it can be called "clear", and if all "1", then 
"preser. . 

2.1.27 - K, INPUT CLOCK 
The input that, on devices that contain input buffer registers, causes the address on the A(n), ~he data on the 
O(n) pins and/or certain control inputs to be set into the register. 
2.1.28 ~t;-LATCHENABLE _o_r-LOWER BYTE . - - -- -- -- --- - -- - -- -- --- - --- --- - -- - -- - -- - -- - -- - - - -
An input that, on devices containing a latch register, causes the data to be latched into the register. When L is 
used in conjunction with a data or control term it signifies that the combined term applies to the lower byte of a 
two byte data interface device (e.g. lW). 
2.1.29 - LB, LOWER BYTE ENABLE 
An input, on wordwide devices, that, when true, enables the lower byte data input/outputs, pins 000 through 
007. 

2.1.30 - [W, LOWER BYTE WRITE ENABLE 
An input, on wordwide devices, that when true causes the data present on the lower byte input/output, termi­
nals DOD through 007, to be written into the addressed cells of the device. 

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

2.1.32 - MA, MATCH 
An output signal that when true indicates that there has been a match (logic compare equal) between data 
stored in the memory and data presented on a set of input pins as defined in the individual device standard. 
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2.1.33 - NC, NO CONNECTION 
A pin to which no internal electrical connection is present or allowed to the chip. 

2.1.34- NE, NE, NON-VOLATILE ENABLE 
The input, on a NVRAM, that enables the non-volatile functions ST\ & RC\ as determined by the states of 
S\E\,G\, and W\. 

2.1.35 - NF, NO FUNCTION 
An input that is electrically connected to the device but for which the signal has no function in the device opera-
tion. 

2.1.36 - NP, NO PIN 
A pin position on a package where the pin has been purposely been left blank or removed after assembly. No 
physical pin is allowed in this position. 

2.1.37- NU, NOT USABLE 
A device pin to which there may or may not be an internal connection but to which no external connections are 
allowed. 

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

2.1.39 - P, 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 DO 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 9th bit, that may be used for parity, is allowed by the standard (e.g. DOP) 

2.1.40- PD{n), PRESENCE DETECT 
A group of output pins, normally used on modules or cards, whose state is used to convey information about 
the capacity, speed, configuration, or other attributes of the device when plugged into a system. 

2.1.41- PR, PR, PAGE RESET 
The input on a page select memory that, when true, unconditionally causes the page select address register to ) 
be reset to zero and the corresponding page to be selected. · 

2.1.42 - PS, PS, PAGE SELECT 
The input on a page select memory that, when true, causes one of the pages of memory to be selected as 
identified by the inputs on the DO pins (as defined in the appropriate function table) and for this page address 
to be stored in an internal register. 

2.1.43 - Q(n), DATA OUTPUT 
The outputs whose state represents the data read from the selected cells. When the device is not selected or 
enabled, the outputs are usually in a floating (Z, high impedance) state. 

2.1.44 - RA, ROW ADDRESS 
--In an address multipJexed.DRAM,_the ad.dre~s_fi!!ld that is captured by the ROW ENABLE clock, RE\. - - -· · · - - - -- - - -·· - -- -- -- --- -- - ---- - ··--- -

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

2.1.46 - RE, RE, (~)ROW ENABLE 
A chip enable signal that, on certain dynamic RAMs, actuates only row oriented internal circuitry. 

2.1.47-RFU, RESERVED FOR FUTURE USE 
A terminal whose function is not currently defined, but which is intended to be defined in some future enhance­
ment of this Standard. This terminal should not be used (either internally or externally) until it has been further 
defined. 

2.1.48 - 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 terminals are "RESERVED" to 
prevent their being used. NC has often been used in similar situations. 

2.1.49 - RY, READY · 
The output that, on some devices, signifies that no internal asynchronous operations are still in process, and 
that the device is available for normal functions. This signal is normally implemented so that multiple devices 
can be OR-tied. This signal is the inverse of BY (RY=BY\) 
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2.1.50- S(n), Sfrij, CHIP SELECT 
The input(s) that, when any one is false, causes the device to be disabled without any significant change in the 
power consumption. When deselected, the outputs go to the inactive state (floating (Z) for MOS and TTL 
devices and low (L) for ECL devices), and the device becomes insensitive to a write command. 

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

1
2.1.52 - Sxx, SYNCHRONOUS FUNCTION 
On a synchronous memory device, any input terms that are synchronous with a clock should start with the 
letter S. For example: SG' = Synch~"lnous Output Enable, SW= Synchronous Write Enable. 

2.1.53 - TF, TEST FUNCTION 
The input, on a MEMORY that, when true, causes built in on-chip test logic to be actuated and for the part to go 
into its test mode of operaticn. 

2.1.54 - U, UPPER BYTE 
When U is used in conjunction with a data or control term it signifies that the combined term applies to the lower 
byte of a two byte data interface device (e.g. OW). 
2.1.55-06, UPPER BYTE ENAE!..E 
An input that, on wordwide devices, when true, enables the upper byte data inpu1/outputs, pins DOB through 
0015. 

2.1.56- OW, UPPER BYTE WRITE ENABLE 
An input, on wordwide devices, that, when true, causes the data present on the upper byte input/output, termi­
nals 008 through DQ15, to be written into the addressed cells of the device. 

2.1.57 - W, W, WRITE ENABLE 
The input that, when true, causes the data present on the D or the DO pin(s} to be written into the address 
cell(s) of the device 

2.2 MULTIPORT DRAM Pin Names 

The following pin names apply primarily to specialized function pins for MPDRAM. In some situations, the 
names may also be applicable to other types of memories. 

2.2.1 - DSF, SPECIAL FUNCTION ENABLE 
The input on a device, having both serial and parallel access ports, that when true, actuates certain special 
operational functions. 

2.2.2 - QSY, TRANSFER ACK~!OWLEDGE 
The output on a device having both serial and parallel access ports which signifies that a transfer of data from 

··the parallel to ·the serial port, in certain-special transfer cycles, has been-completed.- - - - · 

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

2.2.4 - SDQ(n) or SQ(n), SERIAL DATA INPUT/OUTPUT 
The pins, on a device having a ;,erial data access port, that serve as serial data output(s) when in the read 
mode and as serial data inputs(s) when in the write mode. When the device or the serial port is not selected or 
enabled, the output(s) are in a floating (Z) state. Not all devices have implemented the write function from the 
serial port; so in that case, an alternative name for this pin is SO(n). 

2.2.5 - SE, SERIAL PORT ENABLE 
The input that, when true, act~:ites the device's serial access circuitry. 

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

2.2.7 - TAG, DATA TRANSFER/OUTPUT ENABLE 
The input on a device having both serial and parallel access ports that, depending on the state of one or more 
of the other control lines of the device, either enables an internal data transfer between the serial and parallel 
port circuitry, or enables the data outputs of the parallel port. 
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2.3 Power Pin Names 
The following symbols are used to deslgnali9 the power pins In a memory devloe. When only a alngle pin Is provided for a given supply, 
the pin name Is uaed without suftlx. When rrulUple pins are used, a suftlx may be uaed to deslgnalle specfflc pins. A numeric auftix Is 
used to lndlcatB lhe preferred order of lt11>1ementallon when optional redundant pins 818 allowed. Ari alphabetic sufllx Is used to lndlcata 
pins which hava a specfftc power circuit or loop connection. The uae of a common suftlx for dlt'rerent supplies lndlcalles that lhoae pins 
connect to a common power loop. 

2.3.1 VBB, SUBSTRATE POWER VOLTAGE 
A bias 'fOll8ge that maintains the substrallll at a po'9nllal which Is negattw with respect to GND or VSS In an NMOS part 

2.3.2 VCC, LOGIC POWER VOLTAGE 
The most poslhe po'9ntlal of the two logic power supply pins. This Is uaed for the memory device power wltage when It uses the aame 
YOll:ege as the logic deY6cas In the ayatam. VCC Is also commonly used to designate the ground Alferenoe pcMer eupply voltage for 
ECL ln'9rflloe devices. 

2.3.3 WD, DRAIN POWER VOLTAGE 
The primary pow9r voltage on MOS devices that require a potential that is different from the normal sy8'am logic wltage. This Is used 
Interchangeably with VCC on devices that use the syaam logic YOltage. 

2.3.4 VEE, EMITIER POWER VOLTAGE 
For ECL ln'81f8c:e deYlces, the pl1mary and most negatNe power IUpply tenrinal. 

2.3.5 VHH, SPECIAL FUNCTION ENABLE VOLTAGE 
A apedal high YOltage logic level (super YOltage) that enables apeclal on-chip fwlctlons. 

2.3.6 VPP, PROGRAMMING POWER VOLTAGE 
A apeclal high voltage 11.1pply that supplies the pollenllal and energy for al'8tlng the ltalle cf cec1111n non-volatile memory anaya. On 
some devlcU the presence ofVPP .. ., ads as a PROGRAM ENABLE algnal (aee P). 

2.3.7 VSS, (GND). GROUND REFERENCE or SOURCE POWER VOLTAGE 
The ground refe~ce wltage far NMOS, CMOS, and TTL devices, commonly the nlferance pin for al other device pins. VSS Is normaUy 
the ayatem ground and the symbol Is often uaed lntl!ll'Changeably wllh GND. 
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A r98d lnlnafer In an array that contains two full SAM data reglatllnl which ere used 8"9maWlly. Each one Is loaded while the conWlnts 
of the other la being transferred lo the SOQ(n) port. The eelaction of the two SAM reglalllnl la 8ut>matic. 

2.6.15 RAM WRITE WITH NEW MASK, (RWNM) 
A RAM write cyde In which the data bits that 819 lo be writ18n ere controlled bv 8 write mask which la suOPlled at the begimlng of the 
write cycle on the OQ(n) '8nnlnals. A high mask bit normally enables the wrfte function for that bit A 10w mask bit le8Yes ttle data 
un8111ered. 

2.6.16 RAM WRITE WITH OLD MASK. (RWOM) 
A RAM write cyde In °whlch the dalil bits that 819 lo be writllln .,.. controlled by a write muk nitglst9r which WU loaded In a preylous 
'load write mailk" cyde. A high mask bit nonnally enables the write function for that bit A lov1 mask bit leaYea the data unaltered. 

2.6.17 RAM READ/WRITE, NO MASK. (RR), (RW) 
A normal RAM 198d or wrtte acx:esa cyde with no SAM or IP8Clal RAM features or funcllona aduated. 

2.6.18 BLOCK WRITE, NO MASK. (BW) 
A RAM write cyde In which four (4) blta are wr1ttllln Into each bit plane as defined by the contents of the color reglaw. 1he four (4) blta 
are thoae locations controlled by the two LSB of the coluim address. 

2.6.19 BLOCK WRITE WITH NEW MASK. (BWNM) 
A Block Write cyde In whlc:tl the data written la alao controlled by 119 write muk aupplled on the DQ(n) tennlnala In that cyde. 

2.6.20 BLOCK WRITE WITH OLD MASK. (BWOM) 
A Block W1111e cyde In which the data written la controlled by the contents of the write mask reglaller which WM pnMoully loaded In 8 
.Load Wl1lle MUk" cycle. 

2.6.21 LOAD WRITE MASK REGISTER, (LWR) 
A non-memory cycle In whlc:tl the write mask register II loaded with a new value for use In at lbeeq1 ient maak8d write cydes. 

2.6.22 LOAD COLOR REGISTER. (LCR) 
A nor..mernot y cyde In which the cobr register la loaded with a new Ylllue for uae In subsequent apecial cydes which utlll:zl8 Its contents. 

2.6.23 READ WRITE MASK REGISTER, (RWR) 
A non-me~ cycle In which the contents of the "Wrtla Maak Reglmar- are Interrogated with the 19SUlta placed on the RAM data 
tennlnala, DQ(n). 

2.6.24 READ COLOR REGISTER, (RCR) 
A nor .. mernoi y cyde In whlc:tl the contents of the •eo1or Register- are Interrogated with the ~ placed on the RAM data tennlnals, 
OQ(n). 
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2.7 Package-Related Terms 
A series of package-related terms have been used in the Standard and are included in the glossary. The 
recently published JEDEC Standard JESD30, "Descriptive Designation System for Semiconductor-Device 
Packages" has obsoleted many of the package designations previously used. As new standaeds are pub­
lished in Std. No. 21-C, the JESD30 approved term will be used or referenced. Commonly used industry 
package terms will be included in this section, but the reader is refered to JESD30 for definitions of the ap­
proved terms. 

2.7.1 -CC, Leadless or Leaded Chip Carrier 
A family of device packages that can be square (SCC) or rectangular (RCC) depending on the application. 
2.7.2- DIP, Dual-In-line Package 
A device package configuration that has two parallel r~ws of pins that are spaced nominally 0.3", 0.4", or 0.6" 
apart with the pins on 0.1" centers. 
2.7.3-LCC, Lateral Chip Carrier 
A family of device packages that can be square (SCC/ or rectangular (ACC) depending on the application and 
can be with or without leads. 
2.7.4- PLDCC, Plastic Leaded Chip Carrier 
A chip-carrier package that has a molded plastic body and J formed leads (see CC, 2.7.1 ). The often used 
term "PLCC" is ambiguous and is deprecated in f aver of this term. 

I 2.7.5 - PP, Pin Pitch 
The nominal center to center distance between adjacent pins or terminals along the side of an IC package. 
2.7.6-QFP, Quad Flat Pack 
A flat pack package that has leads on all four sides (see SFP). 
2.7.7- RCC, Rectangular Chip Carrier 
See LCC, par 2.7.3. 
2.7.8- SCC, Square Chip Carrier 
See LCC, par. 2.7.3. 
2.7.9- SFP, Square Flat Pack 
A square package body of uniform thickness with flexible, flat leads exiting, on 0.050 "centers, peripherally ) 
from the center plane of the four package sides. 
2.7.1 O - SIMM, Single-ln-line-Memory-Mod1.11e 
A multichip module in which the body has a SIP form and is made up primarily of memory devices. (see SIP/ 
SIMM and ZIP/SIMM). 
2.7.11- SIP, Single-in-line Package 
A rectangular package with the leads along on~ side, normally one of the long sides. 
2.7.12-SIP/SIMM, SIP/SIMM Module 
A multichip memory module in which the body has a SIP form, and the pins are formed into an in-line configu­
ration. 
2.1.13-~ SOG1 {SOP); Small-Outline,.GulLW;ng Lead _ . . 
A surface mount package that conforms to the "small outline" conceptand which has the leads-formed into a . 
"gull wing" configuration. 
2.7.14- SOJ, Small Outline J Lead 
A surface mount package that conforms to the "small outline" concept and which has the leads formed into a 
"J" configuration. 
2.7.15-TSOP, Types I and II, TSOP1, TSOP2 
These are small outline packages with gull wing lead formation and whose thickness is substantially less tt !an 
the standard SOG package. TSOP1 has the leads on the end or short edges of the package while TSOP2 has 
the leads on the sides or long edges of the package. The lead pitch is often finer than that commonly used in 
the standard SOG package. 
2.7.16-ZIP, Zig-Zag In-line Package 
A package whose body resembles that of a L.)IP, except that the external leads are all along one edge of the 
package. The leads emerge on 0.050" centers and are formed alternately into two rows of pins that are sepa­
rated by 0.100" with the individual leads on 0.100" centers along the rows. The package is mounted standing 
on one edge. 
2.7.17- ZIP/SIMM, ZIP/SIMM Module 
A multichip memory module in which the body has a SIP form but the leads have been formed into a ZIP foot-print. 
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3.4.1.1 - 4K BY 8 EPROM IN DIP, TYPE A 

CAPACITY-4K WORDS OF 8 BITS, TYPE A 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-1 

3.4.1.2- 4K AND SK BY 8 EPROM IN DIP, 

CAPACITY-4K, BK WORDS OF 8 BITS, 
PACKAGE-24 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-1 

3.4.1.3-SK TO 64K BY 8 EPROM FAMILY IN DIP, 

CAPACITY-SK, 16K, 32K, 64K WORDS OF 8 BITS, 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-2 

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

JEDEC Standard No. 21-C 
Page 3.4.1-3 

CAPACITY-2K, 4K, BK, 16K, 32K, 64K, 128K, 256K, & 512K WORDS OF 8 BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.4.1-3 

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

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

3.4.1.6 - 128K TO 1 M BY 8 EPROM FAMILY IN DIP, · 

CAPACITY-128K, 256K, 512K, 1M WORDS OF 8 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-5 

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

CAPACITY-64K, 128K, 256K, 512K WORDS OF 9 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-6 

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

CAPACITY-32K, 64K, 128K, 256K, 512K, 1M WORDS OF 8 BITS, 
.;_;;2, 4; 8; 16~ 32, 64-PAGES OF 16K WORDS OF8 BITS, -
LOGIC FEATURES-Selectable pages of 16K words 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.4.1-7 

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

I 
3.4.1.9-128K TO 512K BY 8 EPROM FAMILY IN TSOP-1, 

CAPACITY-128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-32 PIN TSOP-1, 8 mm X 20 mm. PP=0.5 mm 
PIN ASSIGNMENT -Fig. 3.4.1-8 
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3.4.2.1 - 32K TO 256K BY 16 EPROM IN DIP 

CAPACITY-32K TO 256K WORDS OF 16 BITS, 
PACKAGE-40 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Fig. 3.4.2-1 

3.4.2.2- 32K TO 256K BY 16 EPROM IN sec 
CAPACITY-32K TO 256K WORDS OF 16 BITS, 
PACKAGE-44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.4.2-2 

3.4.2.3-16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP 

CAPACITY-16K TO 256K WORDS OF 16 BITS, 

JEDEC Standard No. 21-C 
Page 3.4.2-3 

LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Figs. 3.4.2-3 

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

CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-32 PIN (PAD) RCC, 0.450" X 0.550" 
PIN ASSIGNMENTS-Figs. 3.4.2-4 

3.4.2.5 - 4M TO 128M BY 16 EPROM or OTP IN DIP AND SOP 

CAPACITY-4M, BM, 16M, 32M, 64M, 128M WORDS OF 16 BITS 
PACKAGE-48 and 52 PIN DIP or SOP, 0.6" WIDE 
PIN ASSIGNMENTS-Fig. 3.4.2-5 

3.4.2.6-512K and 1M BY 16 EPROM IN sec 
CAPACITY-512K & 1M WORDS OF 16 BITS 
PACKAGE-44TERMINAL sec, 0.650" x 0.650" 
PIN ASSIGNMENTS-Fig. 3.4.2-6 

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

CAPACITY-64K, 128K & 256K WORDS OF 16 BITS 
PACKAGE-48 PIN TSOP-1 12 mm X 20 mm, PP=0.5 mm 

- ·· · PIN-ASSIGNMENTS-Fig. 3.4.2--7 · · · 

Release4 
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256K X 16 EPROM 

128K X 16 EPROM 

64K X 16 EPROM NC 

Release 4 

48 PIN 
TSOP1 

12mm X20mm 
PIN PITCH = O.Smm 

TOP VIEW 

FIGURE 3.4.2-7 

JEDEC Standard No. 21-C 
Page 3.4.2-11 

• 

64K BY 256K BY 16 EPROM IN TSOP-1 
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3.7 Static Random Access Memory (SAAM) 

JEDEC Standard No. 21-C 
Page 3.7-1 

The following SAAM standards were developed by Committees 42.1 and 42.3. The devices described 
are compatible with one of several logic circuit families as defined. The device standards require that 
the memory devices must operate with signal levels and power supply voltages that are consistent with 
those used in the logic family(s) specified. The nominal power supply voltages for the three families in 
use are as follows: 

TIL, VCC = 5.0 V 
1 OK ECL, VEE = 5.2 V 
1 OOK ECL, VEE = 4.5 V 

The standards described on this page are applicable to multiple device configurations as noted in the 
individual standards. 

3.7.1 - JTAG Extension to Revolutionary Pinout SAAM Devices 
This standard establishes a convention to provide unifonn guidance when it is desired to add the 
IEEE 1149.1 Boundary Scan feature (JTAG) to a device with a pinout that follows the JED EC SAAM 
Revolutionary pinout (RPO, devices with redundant centered power pins). The convention shown if 
Fig. 3.7-1 shows the convention for this addition. This convention applies to all existing and future 
RPO SAAM devices in DIP, SOJ, TSOP2, and any other two-sided packages that might be used in 
the future. 

Release4 

Jedec 0007709 

jxoos6-o3o I 

30



) 

JEDEC Standard No. 21-C 
Page3.7-3 

Add IEEE 1149.1 Boundary-Scan (JTAG), as an option, to any existing or future two-sided JEDEC 
Revolutionary 8:-lAM pinouts by increasing package pin count by 4 as shown. Scan all of the origi­
nal signal pins clockwise starting from TDI. 

Release 4 

Scan order 

,----------------------------~ 
I 
I 
I 

TD1# 

MS# H 
2 

BASIC PACKAGE 

JTAG ENHANCED 
PACKAGE 

11+1 
2 

- - - - - - - - - i'6P' view· --------

TOO 

r1 #TCK 

#-These pins are JTAG specific pins defined in IEEE Std. 1149.1 

FIGURE 3.7-1 

JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM 

Jedec 000771 0 
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3.7.1.1 - .25K & 1K BY 1 TTL SRAM IN DIP 
CAPACITY-.25K & 1 K WORDS OF 1 BIT 
PACKAGE-16 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT-Fig. 3.7.1-1 
This standard was developed by Committee 42.1 . 

3.7.1.2 - .25K & 1KBY1 TTL SRAM IN sec 
CAPACITY-.25K & 1 K WORDS OF 1 BIT 
PACKAGE-20 PIN (PAD) sec, 0.350" x 0.350" 
PIN ASSIGNMENT-Fig. 3.7.1-2 
This standard was developed Committee 42.1. 

3.7.1.3- 4K TO 2M BY 1 TTL SRAM FAMILY IN DIP 

JEDEC Standard No. 21-C 
Page 3.7.1-3 

CAPACITY-4K, 16K, 64K, 256K, 1M, 2M WORDS OF 1 BIT 
PACKAGE-18, 20, 22, 24, or 28 PIN DIP, 0.3", or 0.4" wide or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.1-3 

3.7.1.4-16K BY 1 TTL SRAM IN RCC 
CAPACITY-16K WORDS OF 1 BIT 
PACKAGE-20 PAD (PIN) RCC, 0.290" x 0.425" 
PIN ASSIGNMENT-Fig. 3.7.1-4 

3.7.1.5-64K BY 1 TTL SRAM IN RCC 
CAPACITY-64K WORDS OF 1 BIT 
PACKAGE-22 PAD (PIN) RCC, 0.290" X 0.490" 
PIN ASSIGNMENT-Fig. 3.7.1-5 

3.7.1.6-16K TO 2M BY 1 TTL SRAM IN SOJ 
CAPACITY-16K, 64K, 256K, 1M, 2M WORDS OF 1 BIT 
PACKAGE-24 or 28 PIN SOJ, 0.3" or 0.4" wide or UNDEFINED 
PIN ASSIGNMENT-Fig. 3.7.1-6 

I 3.7.1.7 - 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2 
CAPACITY-256K, 1M, 4M, AND 16M WORDS OF 1 BIT 

I 

LOGIC FEATURES-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
-SEPARATE DATA INPUT & OUTPUT PINS 
-4M DENSITY PART APPROVED AS SYNCHRONOUS SAAM 

PACKAGE-28 or 32 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 
-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07". 

SPECIAL FEATUREs-MILTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.1-7 

3.7.1.8-256K BY 1 TTL SRAM IN RCC 
CAPACITY~256KWORDSOF 1 BIT · -
PACKAGE-28 PAD (PIN) RCC, 0.350" X 0.550" 
PIN ASSIGNMENT-Fig. 3.7.1-8 

I 3.7.1.9-4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 IN DIP, SOJ, AND TSOP-2 
CAPACITY-4M, 16M WORDS OF 1BITOR1M, 4M WORDS OF 4 BITS 

I 

Release 4 

LOGIC FEATURES-THE DATA INTERFACE CONFIGURATION MAY BE SET TO X1 OR 
X4 UNDER CONTROL OF THE SIGNAL LEVEL TO A CONFIGURATION INPUT 
PACKAGE-4M DENSITY, 32 PIN DIP, 0.6" with PP=0.07"; 32 PIN SOJ and TSOP-2, 0.4" 

-16M DENSITY; 36 PIN SOJ AND TSOP-2, 0.5" 
PIN ASSIGNMENT-Fig. 3.7.1-9 
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\ 
I 

Package Width 

Device SOJ DIP TSOP2 

~•11 'Q~'r;r; '°"~~'*t£ 
256K X 1 0.3" 0.3" NA 
1M X 1 0.4" 0.4" NA 

~;~;:~ ;p~®.4~1 p;q7&¥Tu ·Pi®iJ:,,\tw 
4M X 1 0.4" 0.6" 0.4" 

1sM x 1 o.s· o.s· 

NC 

A 2 A A NC 

A 3 A 2 A 2 A 2 A A 

A 4 A 3 A 3 A 3 A 2 A 2 

A 5 A 4 A 4 A 4 A 3 A 3 

A 6 A 5 A 5 A 5 A 4 A 4 

A 7 A 6 A 6 A 6 A 5 A 5 

16M X 1 SAAM WITH G 

16M X 1 SAAM W/OG 

4M X 1 SAAM or SSRAM 

1M X 1 SAAM WITH G 

21 A 21 A 

'rT A 'rT A 

21 A 21 A 

25 A 25 A 

24 A 24 A 

23 G 23 A 

20 Q 20 Q 

11 A 11 A 

11 A 

17 A 

_,_ - ~ 11 -A-

15 NC 15 A 

JEDEC Standard No. 21-C 
Page 3.7.1-11 

36 A 

32 A 35 A 

31 34 A 

30 A 33 A 

29 A 32 A 

21 A 31 A 

'rT A 30 A 

21 A 29 G 

23 Q 26 Q 

22 A 25 A 

A 24 A 

20 A 23 A 

11 A 21 A 

A 20 A 

19 NC 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

#NOTE: For the 4M X 1 devices, the pin assignments for pins 17 & 22 
are different for the SRAM and SSRAM as follows. 
For SAAM, P17 = NC, P22 = A 
For SSRAM, P17 =A, P22 =CK 

FIGURE 3.7.1-7 

256K TO 16M BY 1 TTL SAAM AND SSRAM FAMILY IN DIP, TSOP2, AND SOJ 
Release 4 
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JEDEC Standard No. 21-C 
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256K X 1 SRA 

NC 4 

A 5 

A 6 

A 7 

A 8 

A 9 

A 10 

-- "-·--- -- -- ---- - -a- -- -f1 

NC 12 

A 

13 

w 

A A. vcc A 

2 28 

26 

25 

24 

28 PAD CC 
23 

0.350" x 0.550" 
22 

21 

20 

--· ---- -- - -

TOP VIEW 
18 

14 15 16 

-GNO E D 

FIGURE 3.7.1-8 
256K BY 1 TI'L SRAM IN RCC 

NC 

A 

A 

) 
A 

A 

A 

A 

- --A --- - - - -- ·-- ------·- ---- --

NC 

Release 1 
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JEDEC Standard No. 21-C 
Page 3.7.1-13 

4M X 4 CONFIGURATION 

Package Width 

Device SOJ DIP TSOP2 16M X 1 CONFIGURATION 

~1:f>l\Cti"!i O:.QS';t; ();b7ft1' ,p:~44'.i 
4M 0.4" 0.6" 

1 M X 4 CONFIGURATION 

16M 

36PIN 
NC 1 NC 1 36 A 36 A 

-----
A 2 A 2 A A 32PIN 32 A 32 A 35 A 35 A 

A 3 A 3 A 2 A 2 31 A 31 A 34 A 34 A 

A 4 A 4 A 3 A 3 30 A 30 A 33 A 33 A 

A 5 A 5 A 4 A 4 29 A 29 A 32 A 32 A 

A 6 A 6 A 5 A 5 
32/36 

28 A 28 A 31 A 31 A PIN 
E' 7 A 7 E' 6 A 6 DIP 27 A 27 Ci 30 A 30 Ci 

DQ 8 E" 8 DQ 7 E' 7 
SOJ 

& 
26 G 26 DQ 29 G' 29 DQ 

) 
vcc 9 vcc 9 vcc 8 vcc 8 TSOP2 25 vss 25 vss 28 vss 28 vss 

vss 10 vss 10 vss 9 vss 9 24 vcc 24 vcc 27 vcc 27 vcc 

DQ 11 D 11 DQ 10 D 10 23 a 23 DQ 26 a 26 oa 

w 12 w 12 w 11 w 11 22 A 22 A 24 A 24 A 

A 13 A 13 A 12 A 12 21 A 21 A 24 A 24 A 

A 14 A 14 A 13 A 13 20 A 20 A 23 A 23 A 

A 15 -A- 15 -A- 14 -A 14 - 19 -A 19 A- 22 -A. 22 A -

A 16 A 16 A 15 A 15 TOP VIEW 18 A 18 A 21 A 21 A 

A 17 A 17 A 16 A 16 32PIN 17 B 17 B 20 A 20 A 

-----
NC 18 NC 18 19 B 19 B 

-------- 36PIN 

FIGURE 3.7.1-9 

4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SOJ 
Release 4 
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.. 

' l 3.7.2.1 -1K TO 256K BY 1 ECL SRAM FAMILY IN DIP 

CAPACITY-1K, 4K, 16K, 64K & 256K WORDS OF 1 BIT 
ELECTRICAL INTERFACE-10K or 100K ECL 
FAMILY-1K, 4K, 16K, & 256K = 10K & 100K ECL 

~4K= 10K ECL 
PACKAGE-16, 18, 20 OR 22 DIP, 0.4" WIDE 
PIN ASSIGNMENT-Fig. 3.7.2-1 

JEOEC Standard No. 21-C 
Page 3.7.2-3 

I 3.7.2.2 - 256K TO 16M BY 1 ECL SAAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2 

I 

CAPACITY-256K, 1M, 4M, AND 16M WORDS OF 1 BIT 
ELECTRICAL INTERFACE-10K or 100K ECL 
LOGIC FEATURES-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 

-SEPARATE DATA INPUT & OUTPUT PINS 
-4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM 

CAPACITY-256K, 1M, 4M, AND 16M WORDS OF 1 BIT 
PACKAGE-28 or 32 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05' 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07". 
SPECIAL FEATURES-MILTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3. 7.2-2 

3.7.2.3 - 64K AND 256K BY 1 ECL SRAM IN FLATPACK 

CAPACl1'Y-64K, & 256K WORDS OF 1 BIT 
ELECTRICAL INTERFACE-10K or 100K ECL 
PACKAGE-22, OR 24 PIN FP, 0.535" WIDE, 0.030 LEAD PITCH 

) PIN ASSIGNMENT-Fig. 3.7.2-3 

I 3.7.2.4 - 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 

I 

Release4 

CAPACITY-256K, 1M, 4M, & 16M WORDS OF 1 BIT 
ELECTRICAL INTERFACE-10K or 100K ECL 
PACKAGE-28, 32, or 36 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" wide, PP::0.05" 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP::0.07". 
SPECIAL FEATUREs-MILTIPLE CENTERED POWER PINS 

-DIFFERENTIAL CLOCKS 
PIN ASSIGNMENT-Fig. 3.7.2-4 

.Jedec 000771 5 
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I_ 

Q 1 Q 1 

- - - -
AO 2 AO 2 

- - -
A1 3 A1 3 - - -
A2 4 A2 4 

- - -
A3 5 A3 5 

- - -
u ' A4 g 

- - -
AS 7 A5 7 - -
A6 • Al • - -

. - Ar·a u - 8 

- -
AB 1 Al 1 

A9 11 VEE 11 

VEE 11 

Q 1 -
AO 2 

A1 3 

A2 4 

A3 5 

A4 . • 
A5 7 -
Al • --Ay-·9 

-
VEE 1 

Q 1 Q 1 

AO 2 AO 2 

A1 3 A1 3 

A2 4 A2 4 

A3 5 A3 5 

A4 • A4 • 
A5 1 A5 1 

Al I VEE • 
VEE- ·9· - ··- ~-- ·--

256K X 1 ECL RAM 

64K X 1 ECL RAM 

16K X 1 ECL RAM 

PIN 

DIP 

11 PIN --------
- - ~·-'!!~ - -
__ tO_'!!~--

__ t2_'!!~--

JEDEC Standard No. 21-C 
Page 3. 7 .2-6 

13 A10 24 PIN 
_______________________ ...._~_,_ __ _... __________________ ...._,__~ 

FIGURE 3.7.2-1 
1 K TO 256K BY 1 ECL SRAM FAMILY IN DIP 

Releaae1 
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JEDEC Standard No. 21-C 
Page 3.7.2-0 

Package Width 

4M X 1 0.4" 0.6" 

16M X 1 0.5" 

NC 

A 2 A A 1 NC 1 

A 3 A 2 A 2 A 2 

A 4 A 3 A 3 A 3 

A 5 A 4 A 4 A 4 

A 6 A 5 A 5 A 5 

A 7 A 6 A 6 A 6 

A A 

A 2 A 2 

A 3 A 3 

A 4 A 4 

A 5 A 5 

16M x 1 SAAM WITHG 

16M X 1 SAAM W/OG 

4M X 1 SAAM or SSRAM 

1M X 1 SRAM WITHG 

311 A 

A 35 A 

28 A 28 A A 34 A 

Z7 A Z7 A 33 A 

21 A 21 A 32 A 

A 31 A 

24 A 24 A 30 A 

23 G 23 A 21 G 

20 Q 20 Q 

ti A 111 A 

11 A 11 A 

17 A 17 A A ,. A 11 A A 

15 NC 15 A Z1 A 

20 A ,. NC 

--------------
• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

# NOTE: For the 4M X 1 devices, the pin assignments for pins 17 & 22 
are different for the SRAM •nd SSAAM as follows. 
For SAAM, P17 = NC, P22 = A 
For SSAAM, P17 = A, P22 =CK 

FIGURE 3.7.2-2 

256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY IN DIP, TSOP2, & SOJ 
Release 4 
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1 , 

I· 
I 

DO 1 A 1 

01 2 A 2 

-02 3 w 3 

03 4 s 4 

QO 5 0 5 

01 6 vcc 6 

vcc 7 

Q2 8 A 8 

03 9 A 9 

A 10 A 10 

A 11 

A 12 A 12 

A 13 

A 14 

0 

-

A 

64K X 4 ECL RAM 

256K X 1 ECL RAM 

64K X 1 ECL RAM 

22/24/28 PIN 

FLATPACK 

0.535" WIDTH 

0.030" PITCH 

TOP VIEW 

24PIN 

28 PIN 

22 

JEDEC Standard No. 21-C 
Page 3.7.2-7 

A 24 A 28 s 
A 23 A 27 w 
A 22 A 26 A 

21 A 25 A 

A 20 A 24 A 

23 A 

18 VEE 22 A 

17 A 21 VEE 

16 A 20 A 

15 A 19 A 

12 A 14 A 18 A 

13 A 17 A 

16 A 

. - ·-. -- - - - --·- - - 15· . -A - ·-

......_....._ ... ----------------------------------

FIGURE 3.7.2-3 
64K AND 256K BY 1 ECL RAM IN FP 

Releese2 
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JEDEC Standard No. 21-C 
Page 3.7.2-8 

Package Width 

Device SOJ DIP TSOP2 

PJlf Pilch di 0:05~1: 0.05": : . .t 
256K X 1 0.3" 0.3" NA 

1M X 1 0.4" 0.4" NA 

'Rmffl~tM 9.'QS/$\ :O.Q?'f!J P.()5j:i~f:' 
4M x 1 o.4" o.s· 

16M x 1 o.s· NA 

NC 1 

A 2 A 1 NC 

A 3 A 2 A 

A 4 A 3 A 

A 5 A 4 A 

A 6 A 5 A 

A 7 A 6 A 

16M X 1 SSRAM 

4M X1 SSRAM 

1MX1 SSRAM 

256K X 1 SSRAM 

1 

2 A 1 

3 A 2 

4 A 3 

5 A 4 

6 A 5 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.2-4 

256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, & TSOP2 

) 

Release4 
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JEDEC Standard No. 21·C 
Page 3.7.3-3 

3.7.3.1 16 BY 4, INVERTING AND NON INVERTING TrL SRAM IN DIP & sec 
CAPACITY--16 WOADS OF 4 BITS 
LOGIC FEATUAES--This part is available in DATA non inverting and invertino versions 

There are two package versions of this part: one In DIP and the other in sec 
PACKAGE--16 PIN DIP, 0.300" WIDE 
PIN ASSIGNMENT--Fig. 3.7.3-1 
PACKAGE--20 PAD (PIN) sec, 0.350" BY 0.350" 
PIN ASSIGNMENT--Fig. 3.7.3-2 

This standard was developed by ConmltlH 42.1. 

3.7.3.2 .25K BY 4 TTL SRAM IN DIP & RCC 
CAPACITY-.25K WORDS OF 4 BITS -
FAMILY-TTL 

There are two versions of this part one In DIP and the other In RCC 

PACKAGE--22 PIN DIP, 0.400" WIDE 
PIN ASSIGNMENT--Fig. 3.7.3-3 
PACKAGE--28 PAD (PIN) RCC, 0.350" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.7.3-4 

This standard was developed by CommlttH 42.1. 

3. 7.3.3 256 BY 4 TTL SRAM WITH G IN sec 
256 WORDS OF 4 BITS 
LOGIC FEATURES-SEPARATE DATA INPUT & OUTPUT PINS 
PACKAGE--24 PAD (PIN) sec, 0.4" x 0.4· 
PIN ASSIGNMENT·-Fig. 3.7.3-5 

) This standard was developed by CommlttH 42.1. 

3.7.3.4 4K TO 64K BY 4 TTL SRAM WITHOUT G FAMILY IN DIP 
4K, 16K, 64K WORDS OF 4 BITS 
PACKAGE-20,22, or 24 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT-Fig. 3.7.3-6 

3.7.3.5 4K BY 4 TTL SRAM IN RCC 
CAPACITY--4K WORDS OF 4 BITS 
PACKAGE--20 PAD (PIN) RCC, 0.290• BY 0.425 • 
PIN ASSIGNMENT-Fig. 3.7.3-7 

3.7.3.6 4K TO 1 M BY 4 TTL SRAM WITH G FAMILY IN DIP 
-4Kr t6K, 64K ... 256K,_&jMWORDS.OE4-BJIS___ _ _ __ _ _ _ _ _ __________ _ 
LOGIC FEATURES--Output Enable, G 
PACKAGE--22, 24 PIN DIP, 0.3• WIDE 

-28 PIN DIP, 0.4" WIDE 
-32 PIN DIP, UNDEFINED 

PIN ASSIGNMENT--Fig. 3.7.3-8 

3.7.3.7 16K TO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN RCC 
16K, 64K, 256K WORDS OF 4 BITS 
LOGIC FEATURES--Optional Output Enable 
PACKAGE--28 PAD (PIN) RCC, 0.350" X 0.550" 
PIN ASSIGNMENT-Fig. 3.7.3-9 

3.7.3.8 16K BY 4 TTL SRAM IN RCC 

Release 1 

CAPACITY--16K WORDS OF 4 BITS 
PACKAGE--22 PAD (PIN) ACC, 0.290" X 0.490" 
PIN ASSIGNMENT--Fig. 3.7.3-10 

Jedec 0007720 
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JEDEC Standard No. 21-C 
Page 3.7.3-4 

3.7.3.9 - 4K TO 1 M BY 4 TTL SAAM WITH AND WITHOUT G FAMILY IN SOJ 
4K, 16K, 64K, 256K, & 1 M WORDS OF 4 BITS 
LOGIC FEATURES-Optional Output Enable for some densities 

-COMMON DATA INPUT & OUTPUT PINS 
PACKAGE-24 or 28 PIN SOJ, 0.3" WIDE 

-28 PIN SOJ, 0.4" WIDE 
-32 PIN SOJ, UNDEFINED 

PIN ASSIGNMENT-Fig. 3.7.3-11 

I 3.7.3.10 - 64K TO 4M BY 4 TTL SAAM IN DIP, SOJ, AND TSOP-2 

I 

CAPACITY-64K, 256K, 1 M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-COMMON DATA INPUT & OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
PACKAGE-28, 32, or 36 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07". 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.3-12 

I 3.7.3.11 - 64K TO 4M BY 4 TTL SRAM WITH SEPARATE DATA UO IN DIP, SOJ, AND TSOP-2 
CAPACITY-64K, 256K, 1 M, AND 4M WORDS OF 4 BIT 

I 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
PACKAGE-32 or 36 or 40 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 Or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07": 
CAPACITY-32K, 64K, 128K, 256K WORDS OF 8 BITS 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.3-13 

I 3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) IN DIP, SOJ, AND TSOP-2 
CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 

I 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OUTPUT ENABLE FOR ALL DENSITIES 
PACKAGE-32, 36, or 40 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP::0.07". 
SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.3-14 

3.7.3.13 - 4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ 
CAPACITY-4K, 16K WORDS OF 4 BIT 
LOGIC FEATURES-OPTIONAL ASHYNCHRONOUS CLEAR INPUT 
PAci<AGE=-=4R>C4,22-PNDIPAND-soJ,u:a"- - - - -- - ------ ----- - -

-16K X 4, 24 PIN DIP AND SOJ, 0.3" 
PIN ASSIGNMENT-Fig. 3.7.3-15 

3.7.3.14- 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 IN DIP AND SOJ 
SEE PAR. 3.7.1.9 AND FIG. 3.7.1-9 FOR DETAILS OF THIS STANDARD 

Release 4 
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A 

" l 

A 3 

A 4 

A .s 

A 6 

A 7 

NC I 

A 9 

A lO 

A 11 

32 PIN 

JEDEC Standard No. 21-C 
Page 3.7.3-15 

32 vc 

----------~------- ------------------ 31 A ____ ... _____ --------
A 1 NC 1 28 PIN 21 vc " ----------
" l " l 27 A 27 " 29 A --------
" 3 " 3 A 24 PIN 24 vc 26 A 26 A 21 A --------
A ' A ' A 2 " 

22 PIN A 2.S A 2.S A 27 A 

A .s A .s A 3 A. 2 " 24 A 24 A 26 A 

A 6 A 6 A ' " 3 A 23 A 23 A 2.S NC 

A 7 " 7 A .s A. 4 PlN A 2 A 22 A 24 NC 

A I A I A 6 " .s SOJ JI A 19 A 21 NC 1 A 23 .... 

A 9 A 9 A 7 A 6 17 NC JI NC 20 NC 20 NC 22 A 

10 A 10 .... I A 7 16 DO 17 DO 19 DQ 19 DO 21 DQ 

J J JJ 9 A • IS DQ 16 DQ JI DQ JI DO 2 DO 

14 DO JS DO 17 DQ J7 DO J9 DO 

13 DO 14 DO J6 DQ 16 DQ JI 00 

TOP VIEW ll w 13 w u w 1S w 17 w 

UK x 4 IN 21 PIN, o.:oo· 

256K X 4 IN 21 PIN, 0.400• 

tM X .C IN 32 PIN, TBO 

FIGURE 3.7.3-11 

R I 1
4K TO 1 M BY 4 TTL SRAM WITH ANO WITHOUT G FAMILY IN SOJ 

eeaee 

Jedec 0007722 
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Package Width 

Device SOJ DIP TSOP2 

Pitt'PitCh F (1.05~./ 

64K X 4 0.3" 0.3" 

256K X 4 0.4" 0.4" NA 

1MX4 

4MX4 

NC 1 
I 

4M X 4 SRAM WITH G 

4M X 4 SRAM W/OG 

I I ---r--T"'-
A 2 A 1 A 1 NC 1 32 A 32 A 32 A 

A 3 A 2 A 2 A 2 A 1 A 1 21 A 21 A 31 A 31 A 31 A 

A 4 A 3 A 3 A 3 A 2 A 2 'D A 'D A 30 A 30 A 30 A 

A 5 A 4 A 4 A 4 A 3 A 3 2t A 2t A 21 A 21 A 21 A 

A I A I A 5 A 5 A 4 A 4 25 A 25 A 21 A 21 A 21 A 

'E 7 ~ • ~ • r • r 5 ~ 5 24 'G IC A 'D G 'D G 'D A 

OQ I OQ 7 OQ 7 OQ 7 DO • OQ • Z3 DO Z3 OQ 21 DO 21 OQ 21 OQ 

vcc • vcc • vcc I vcc I vcc 7 vcc 7 22 "VSS 22 'VSS 25 "YSS 25 "YSS 25 "YSS 

vss 10 vss • vss • vss • vss I vss I 

OQ 11 DO 10 DO 10 DO 10 DO t OQ • 20 DO 20 OQ 23 DO Z3 OQ 23 OQ 

w 12 w 11 w 11 w 11 w 10 w 10 ,. A 1t A 22 #A, 22 A 22 A 

A 13 A 12 A 12 A 12 A 11 A 11 11 A 11 A 21 A 21 A 21 A 

A 14 A 13 A 13 A 13 A 12 A 12 17 A 17 A 20 A 20 A 20 A 

A 15 
- A. 

14 
--A-

14 '1(- 1i -A-- 13 -,,.- f3 - - - -A- 11 -A- tt .A. 11 A_ 11 _A_ 

A 11 A 15 A 15 A 15 A 14 A 14 15 NC 15 A 11 A 11 A 11 A 

A 17 A 11 A 111 NC 11 17 NC 17 NC 17 A 

NC 11 

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

31 A 

SS A 

34 
,.., 

33 A 

32 A 

31 A 

30 G 

2t DQ 

21 "YSS 

21 OQ 

25! A 

~-
24 A 

23 A 

2:2 -~-

21 A 

20 A 

1t NC 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a flianufllcturer optirn 
# NOTE: For the 1 M X 4 devices, the pin assignments for pins 17 & 22 
are different for the SRAM and SSRAM as follows. 
For SRAM, P17 = NC, P22 =A 
For SSRAM, P17 =A, P22 =CK 

FIGURE 3.7.3-12 

64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ 
Release4 
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Package Width 

Device SOJ DIP TSOP2 

Pin Pilch '" o.os·;:1 0:1,U'11 b:o5'!)/~ 
64K X 4 0.3" 0.3" 

256K X 4 0.4" 

NC 1 

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 A 

A 4 A 3 A 3 A 3 A 

A 5 A 4 A 4 A 4 A 

A 6 A 5 A 5 A 5 A 

E1 7 'l" 6 E1 6 E1 6 y 

DO 8 DO 7 DO 7 DO 7 DO 

QO 9 ao s QO 8 QO 8 QO 

2 

3 

4 

5 

6 

7 

4M X 4 SRAM WITHG 

4M X4 SAAM W/OG 

1M X 4 SAAM WITH G 

256K X 4 SAAM WITH G 

256K X 4 SAAM W/OG 

64K X 4 SAAM WITHG 

--~--
40PIN 

A 

A 2 

A 3 

A 4 

E1 5 

DO 6 

QO 7 

JEDEC Standard No. 21-C 
Page 3.7.3-17 

• Thtlse power pins may be VCC OR VCCA (VSS OR VSSA) u a Manufacturer optian 

FIGURE 3.7.3-13 

64K TO 4M BY 4 TTL SAAM FAMILY WITH SEPARATE DATA 1/0 IN DIP, TSOP2, AND SOJ 
Release4 
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Package Width 

Device SOJ DIP TSOP2 

.Pfii;Piich !h . o~os1; .0~1~:;1F o.os:~:nt' 
64K X 4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" NA 

Pirt~if£ .o;os"< o,on;;t o.~J,'fy>: 

1MX4 

4l~ X4 SSRAM 

1MX4SSRAM 

2S~i< X 4 SSRAM 

64KX4SSRAM 

--~Br· --• I 40PIN I 

I I I 

~·.f.----i-+--.--+----'--- ----- --J---~....--....i--.---+--~ 
1 I 36 PIN I 

4MX4 

NC 1 40 A 

A 2 A 1 NC 

A 3 A 2 A 2 A 1 

A 4 A 3 A 3 A 2 

A 5 A 4 A 4 A 3 

A 6 A 5 A 5 A 4 

e 7 e 6 e 6 e 5 

DO 8 DO 7 DO 7 DO 6 

00 9 QO 8 00 8 00 7 

vcc 10 vcc 9 vcc 9 vcc 8 

vss 11 vss 10 vss 10 vss 9 

Q1 12 Q1 11 Q1 11 Q1 10 

01 13 01 12 01 12 01 11 

w 14 w 13 w 13 w 12 

A 15 A 14 A 14 A 13 

A 16 A 15 A 15 A 14 

A 17 A 16 A 16 A 15 

A 18 A 17 A 17 A 16 

A 19 A 18 NC 18 

NC 20 

-32PiN-

32/36/40 
PIN 
DIP 
SOJ 

& 
TSOP-2 

TOP VIEW 

36 A 36 A 39 A 

32 A 35 A 35 A 38 A 

31 A 34 A 34 A 37 A 

30 A 33 A 33 A 36 A 

29 A 32 A 32 A 35 A 

28 ~ 31 ~ 31 1r 34 ~ 

27 03 30 03 30 03 33 03 

26 Q3 29 Q3 29 Q3 32 Q3 

25 'VSS 28 'VSS 28 "VSS 31 "VSS 

24 "VCC 27 "VCC 27 "VCC 30 "VCC 

Q2 26 Q2 29 Q2 

02 02 24 02 28 02 

21 CK 24 CK 27 CK 

--- -· - -·-··- - -
20 A 23 A 23 A 26 A 

19 A 22 A 22 A 25 A 

18 A 21 A 21 A 24 A 

17 A 20 A 20 A 23 A 

19 A 19 A 22 A 

21 A ___________ _._....____, 

• These l)OW9r pins may be VCC OR VCCA (VSS OR VSSA) as 1 Manufacturer QP!ion 

FIGURE 3.7.3-14 

64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY IN DIP,SOJ,AND TSOP-2 
Release4 
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3.7.4.1- .25K AND 1K BY 4, 100K ECL SAAM IN DIP AND SFP 

CAPACITY-256, WORDS OF 4 BITS 
ELECTRICAL INTERFACE-1 OOK ECL 

JEDEC Standard No. 21-C 
Page 3.7.4-3 

There are two versions of this part: one in SFP and the other in DIP 
PACKAGE-24 PIN DIP, 0.4M WIDE 
PIN ASSIGNMENT-Fig. 3.7.4-1 
PACKAGE-24 PIN SFP, 0.380M BY 0.380" 
PIN ASSIGNMENT-Fig. 3.7.4-2 
This standard was developed by Committee 42.1. 

3.7.4.2- 1KTO16K BY 4, 10K & 100K ECL SRAM IN DIP 

CAPACITY-1K, 4K, & 16K, WORDS OF 4 BITS 
ELECTRICAL INTERFACE-10K or 100K ECL 

-USES 1 OOK ECL CENTERED POWER PINS 
PACKAGE-1K in 24 PIN DIP, 0.4MWIDE 

-4K & 16K in 28 PIN DIP, 0.4M WIDE 
PIN ASSIGNMENT-Fig. 3.7.4-1 
This standard was developed by Committee 42.1. 

3.7.4.3 - .25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP 

CAPACITY-256, 1K, 4K, 16K WORDS OF 4 BITS 
ELECTRICAL INTERFACE-10K ECL 

-USES 1 OK ECL CORNERED POWER PINS 
-4K part, also 1 OOK ECL 

PACKAGE-.25K & 1 K, 24 PIN DIP, 0.4" WIDE 
-4K & 16K, 28 PIN DIP, 0.4M WIDE 

PIN ASSIGNMENT-Fig. 3.7.4-4 
This standard was developed by Committee 42.1. 

3.7.4.4 - 16K BY 4, 1 OK & 1 OOK ECL SS RAM IN DIP 

CAPACITY-16K, WORDS OF 4 BITS 
ELECTRICAL INTERFACE-10K or 100K ECL 

-USES 1 OOK ECL CENTERED POWER PINS 
PACKAGE-32 PIN DIP, 0.4M WIDE 
THESE DEVICES CONTAIN BUILT IN WRITE CYCLE TIMING 

. PIN ASSIGNMENT-Fig. 3.7.4-5 
This standard was developed by Committee 42.1. 

I 3.7.4.5 - 64K TO 4M BY 4 ECL SRAM IN DIP, SOJ, AND TSOP-2 

I 

. CAPACIT'i_ ~4K,_256K, 1M .. Af'XD_4M_WOBQS_ OF _4-BIT_. ___ ______ __ ___ ·- _ . _ 
LOGIC FEATURE-COMMON DATA INPUT & OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
ELECTRICAL INTERFACE--ECL 
PACKAGE-28, 32, or 36 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1·, or o.~ with PP=0.07". 
SPECIAL FEATURE5-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-6 

I 3.7.4.6 - 64K TO 4M BY 4 ECL SRAM WITH SEPARATE OATA VO IN DIP, SOJ, AND TSOP-2 

I 
Release 4 

CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES 
ELECTRICAL INTERFACE-ECL 
PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or o.~ with PP=0.07". 
SPECIAL FEATURES-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-7 

Jedec 0007726 
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Page 3.7.4-4 

I 3.7.4.7 - 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM) IN DIP, SOJ, AND TSOP-2 

CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-OUTPUT ENABLE FOR ALL DENSITIES 
ELECTRICAL INTEAFACE-10K or 100K ECL 

I PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 
-32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07". 

SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-8 

3.7.4.8 - 64K BY 4 ECL SAAM IN FP 

CAPACITY-64K WORDS OF 4 BITS 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 
ELECTRICAL INTERFACE-10K or 100K ECL 
PACKAGE-28 PIN FP, 0.535" WIDE, 0.030" LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.7.4-9 

3.7.4.9 - 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP le SOJ 

CAPACITY-256K WORDS OF 4 BITS OR 512K WORDS OF 2 BITS 
LOGIC FEATURES-RECONFIGURABLE CAPACITY & DATA INTERFACE 
ELECTRICAL INTERFACE-10K or 100K ECL 
PACKAGE-32 PIN DIP or SOJ, 0.4" wide 
SPECIAL FEATUREs-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-10 

I 3.7.4.10 - 64K TO 4M BY 4 SAAM FAMILY IN DIP AND SOJ IN DIP, SOJ, AND TSOP-2 

CAPACITY-64K, 256K, 1M, AND 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-BIT SELECTION 
ELECTRICAL INTERFACE-10K or 100K ECL 

I PACKAGE-36 or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 
-36 or 40 PIN OIP, 0.3", 0.4" with PP=0.1 ", or 0.6" with PP=0.07'. 

SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-11 

I 3.7.4.11 - 64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP-2 

CAPACITY-64K, 256K, 1M, ANO 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 
-DIFFERENTIAL CLOCKS 
ELECTRICAL TNTERFAce=ioKor 100Kl:Cl- ---- -- --- - - - - - - -·. 

I PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 
-32 or 36 PIN DIP. 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07'. 

SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-12 

I 3.7.4.12-64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP-2 

CAPACITY-64K, 256K, 1 M, ANO 4M WORDS OF 4 BIT 
LOGIC FEATURES-SEPARATE DATA INPUT AND OUTPUT PINS 

-BIT SELECTION 
ELECTRICAL INTERFACE-10K or 100K ECL 
PACKAGE-36, 40, or 44 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" wide 

-36, 40, or 44 PIN DIP, 0.3", 0.4", or 0.6" wide .. I PACKAGE-36, 40, or 44 PIN SOJ, & TSOP-2, 0.3", 0.4". or 0.5" WIDE with PP=0.05" 
-36 or 40 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07". 

SPECIAL FEATURES-REDUNDANT CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.4-13 

Release 4 
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Package Width 

Device SOJ DIP TSOP2 

64KX4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" NA 

f!irl:fflel'!:J[t .Q.~\; 0.07)l$ ,(I~,;];\~ 

1MX4 0.4" 0.6" 

4MX4 o.s· 

NC 1 

A 2 A A 1 NC 

A 3 A 2 A 2 A 2 A 

A 4 A 3 A 3 A 3 A 

A 5 A 4 A 4 A 4 A 

A 6 A 5 A 5 A 5 A 

~ 7 l 6 l 6 ! 6 l 

DQ 8 DQ 7 DQ 7 DQ 7 DQ 

1 A 1 

2 A 2 

3 A 3 

4 A 4 

5 l 5 

6 DQ 6 

4M X 4 SRAM WITHG 

4M X 4 SRAM W/O G 

1M x 4 SRAM WITHG 

256K X 4 SRAM WITH G 

256K X 4 SRAM W/OG 

64K x 4 SRAM WITHG 

32PIN 

DIP 
SOJ 

& 
TSOP-2 

TOP VIEW 

JEDEC Standard No. 21-C 
Page 3.7 .4-9 

-----------------------• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-6 

64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 
Release4 
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Package Width 

Device SOJ DIP TSOP2 

Pin'Pitct\ i· 0.05'!',;,, 0.1~ '~'? 0:05': ;>'1' 
64K X 4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" NA 

1MX4 

4MX4 

NC 1 

A 2 A 1 A 1 NC 1 

A 3 A 2 A 2 A 2 A 

A 4 A 3 A 3 A 3 A 

A 5 A 4 A 4 A 4 A 

A 6 A 5 A 5 A 5 A 

!i 7 E 6 !i 6 E1 6 r 
DO 8 DO 7 DO 7 DO 7 DO 

00 9 QO 8 00 8 00 8 00 

A 

A 

NC 

1 

2 

3 

4 

5 

6 

7 

4M X 4 SRAM WITH G 

4M X 4 SRAM W/OG 

1M X 4 SRAM WITH G 

256K x 4 SRAM WITH G 

256K x 4 SAAM W/O G 

64K X 4 SAAM WITHG 

--~--

A 

A 

A 

A 

E1 

DO 

00 

1 

2 

3 

4 

5 

6 

7 

40PIN 

DIP 
SOJ 

& 
TSOP-2 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-7 

64K TO 4M BY 4 ECL SRAM WTTH SEPARATE VO FAMILY IN DIP, SOJ, AND TSOP-2 
Release 4 
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Package Width 

Device SOJ DIP TSOP2 

·f1il'IPi!Ch'.:fr .O~OS'i; · ,~1~.if~ D~t>57;]1'j\ 

64K X 4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" NA 

,an'1'.,tc;l(~~ o~~ tr!.oA'\\W '~1l4'~ 
1M x 4 o.4" o.s· o.4" 

4M x 4 o.s· NA o.s· 

A 15 A 14 A 14 A 13 
-- ----- --- - · -- - - - ·-- -- -- - --- - -- ·- --

A 16 A 15 A 15 A 14 

A 17 A 16 A 16 A 15 

A 18 A 17 A 17 A 16 

A 19 A 18 A 18 

NC 20 

4M X4 SSRAM 

1M X4SSRAM 

256K X 4 SSRAM 

64KX4 SSRAM 

32/36/40 
PIN 
DIP 
SOJ 

& 
TSOP-2 

TOP VIEW 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

JEDEC Standard No. 21-C 
Page 3.7.4-11 

40 A 

36 A 36 A 39 A 

A 35 A 35 A 38 A 

A 34 A 34 A 37 A 

A 33 A 33 A 36 A 

A 32 A 32 A 35 A 

1f 31 1f 31 1f 34 1f 

D3 30 D3 30 D3 33 D3 

03 29 03 29 Q3 32 Q3 

'VEE 28 'VEE 28 "VEE 31 "VEE 

'VCC 27 'VCC 27 'VCC 30 'VCC 

Q2 26 02 26 Q2 29 Q2 

D2 25 D2 24 D2 28 D2 

CK 24 CK 24 CK 27 CK 

A 23 A 23 A 26 A 
- . - -- --- - - ·· - -· -- -- ·--

A 22 A 22 A 25 A 

A 21 A 21 A 24 A 

A 20 A 20 A 23 A 

19 A 19 A 22 A 

21 A 

' ,,_ -r pins mey be VCC OR VCCA (VEE or VEEA) as a ManufaCNrer option 

FIGURE 3.7.4-8 

64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 
Release4 

Jedec 0007730 

-~jx0056-051 J 
51
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DO 1 A 1 

01 2 A 2 

02 3 w 3 

03 4 s 4 

QO 5 0 5 

01 6 vcc 6 

vcc 1 o 1 

02 8 A 8 

03 9 A 9 

A 

-

A 10 A 10 A 

1 0 

64K X 4 ECL RAM 

256K X 1 ECL RAM 

64K X 1 ECL RAM 

22/24/28 PIN 

FLATPACK 

0.535" WIDTH 

0.030" PITCH 

TOP VIEW 

22 A 24 A 28 s 
21 A 23 A 27 w 

20 A 22 A 26 A 

21 A 25 A 

20 A 24 A 

23 A 

18 VEE 22 A 

17 A 21 VEE 

16 A 20 A 

15 A 19 A 

A 11 A 11 A 11 • __ ••••• _. ~fj~........ . ...._.._...,_14-+ A 18 A 

A 12 A 12 24 PIN 13 A 17 A 

A 13 
-·-------- - - -- - -- -·--

A 14 

16 A 

28 PIN 
-- - - - -- - -- - -

15 A-
--------------------- _____________ ._.,____ 

FIGURE 3.7.4-9 
64K AND 256K BY 1 ECL RAM 

64K BY 4 ECL RAM 
IN FLATPACK 

Release2 
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Releaae2 

2 31 

3 

4 

s 32 PIN 
e DIP 
7 and 
8 SOJ 

9 0.400" 
10 

11 

12 21 

13 20 

19 

18 

16 
TOP VIEW 

17 

Mul!Hunctlon Pin Tru1h Table 
Ftinction vs. Mode Select Pin (11) Lewi 

Pin 11 Level/Funcaon >VEE/ 01 VEE/B 

RAM Organization 256KX4 512KX2 

Pin# 

e nn nn 
-- - 7 - - - - en --· - - . 

co 
10 01 m 
11 01 B~E\ .,., 

"' n1 

23 Q2 01 
26 03 01 
'Z1 03 A18 

FIGURE 3.7.4-10 

JEOEC Standard No. 21-C 
Page 3.7.4-13 

256K X 4 or 512K X 2 CONFIGURABLE SRAM 
IN SOJ & DIP 

Jedec 0007732 
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Package Width 

Device SOJ DIP TSOP2 

F!inPitcti:c1 o.os~. o.~Ml 

64K X 4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" 

Pin 'Pitch .. ' o:OS". : 0.07"< 
1MX4 0.4" 0.6" 

4MX4 0.5" 

NC 1 NC 1 

A 2 A 2 NC 

A 3 A 3 A 

A 4 A 4 A 

A 5 A 5 A 

A 6 A 6 A 

So 7 so 7 So 

DO 8 DO 8 00 

00 9 00 

A 

A 

4M X 4 SRAM 

1MX4SRAM 

256KX4 SRAM 

64KX4SRAM 

1 NC 1 

2 A 2 

3 A 3 

4 A 4 

5 A 5 

6 so 6 DIP 
7 00 7 SOJ 

& 
8 00 8 SOP-2 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-11 

64K TO 4M BY 4 BIT SELECTABLE ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 
Release4 
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Package Width 

Device SOJ DIP TSOP2 

,1'nPi1cl\ ~,t' o.~;i' 0.1~:"~;, o.05'.'.;J'./ 
64K X 4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" NA 

if!in~~: :q~~"f· ·O:Q07A O~~.? 
1 M X 4 0.4" 0.6" 0.4" 

4M x 4 o.s· NA 

NC 1 

A 2 A 1 NC 1 

A 3 A 2 A 2 

A 4 A 3 A 3 

A 5 A 4 A 4 

A 6 A 5 A 5 

e 7 e 6 E' 6 

DO 8 DO 7 DO 7 

A 

A 

A 

A 

e 
DO 

1 

2 

3 

4 

5 

6 

4MX4SSRAM 

1M X4 SSRAM 

JEDEC Standard No. 21-C 
Page 3.7.4-15 

• These power pins may be VCC OR VCCA (VEE or VEEA) as a Manufacturer option 

FIGURE 3.7.4-12 

64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 
Release4 
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Package Width 

Device SOJ DIP TSOP2 

·PiitP,~:;;; o;~;; O;t~/;t.\ l>:os":.,ef;;, 
64K X 4 0.3" 0.3" NA 

256K X 4 0.4" 0.4" NA 

'.ffl!i~iw :P:~£A :o.u7:<f; :QJJS'i~'t·; 
1MX4 0.4" 0.6" 

4MX4 o.s· 

NC 1 

A 2 A 1 NC 

A 3 A 2 A 

A 4 A 3 A 

A 5 A 4 A 

A 6 A 5 A 

A 7 A 6 A 

1 

2 

3 

4 

5 

6 

So 8 So 7 So 7 

DO 8 

A 2 

A 3 

A 4 

A 5 

So 6 

00 7 

4M X4 SSRAM 

1M X 4 SSRAM 

256K X 4 SSRAM 

64KX4SSRAM 

6/40/4 
PIN 

DIP 
SOJ 

& 
SOP-2 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.4-13 

64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 
Release4 
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3.7.5.1 -64 BY 9 TTL SRAM IN sec 
CAPACITY-64 WORDS OF 9 BITS 
PACKAGE-28 PAD (PIN) sec, 0.450" x 0.450" 
PIN ASSIGNMENTS-Fig. 3.7.5-1 
This standard was developed by Committee 42.1 . 

3.7.5.2 - 1 K & 2K BY 8 TTL SRAM IN DIP 
CAPACITY-1 K, 2K WORDS OF 8 BITS 
PACKAGE-24 PIN DIP, o.s· WIDE 
PIN ASSIGNMENT-Fig. 3.7.5-2 

3.7.5.3 - 2K & 4K BY 8 TTL SRAM IN RCC 
CAPACITY-2K, 4K WORDS OF S BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.7.5-3 
These parts are CC equivalents of 24 Pin DIP devices. 

3.7.5.4 - 2K TO 32K BY 8 TTL SRAM FAMILY IN DIP & SOJ, 
CAPACITY-2K, 4K, SK, 16K, & 32K WORDS OF S BITS, 
PACKAGE-28 PIN DIP, 0.6" WIDE 

JEDEC Standard No. 21-C 
Page 3. 7.5-3 

-28 PIN DIP, 0.3" WIDE OPTIONAL FOR SK & 32K DEVICES 
PIN ASSIGNMENT-Fig. 3.7.5-4 

3.7.5.5 - .SK TO 32K BY 8 TTL SRAM FAMILY IN RCC 
CAPACITY-.5K, 1K, 2K, 4K, BK, 161<, 32K WORDS OF s BITS 
PACKAGE-32 PAD (PIN) RCC, 0.450" BY 0.550" 
PIN ASSIGNMENT-Fig. 3.7.5-5 

I 3.7.5.6 - 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP-2, 

I 
CAPACITY-32K, 12SK, 256K, 512K WORDS OF s BITS, 
PACKAGE-2S OR 32 PIN SOJ, 0.3", 0.4" WIDE OR NOT DEFINED 

-32 PIN TSOP-2 (see Fig. 3.7.5-6 for package approvals) 
PIN ASSIGNMENT-Fig. 3.7.5-6 

3.7.5.7-64K TO 512K BY 8 TTL SRAM FAMILY IN DIP, 
CAPACITY--64K, 128K, 256K, 512K WORDS OF 8 BITS, 
PACKAGE-32 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.7.5-7 

3.7.5.8 - 32K TO 256K BY 9 TTL SRAM FAMILY IN DIP, 
-- -CAPAGIT-Y--32K,-64K,:t 28K,-256KWORDS-OF-9 BFl"-S,- -·-·- - ·- -· - --·--- - -­

PACKAGE-32 PIN DIP, 0.6" WIDE 
--OPTIONAL 32 PIN DIP & SOJ, 0.3" WIDE FOR 32K DEVICE 

PIN ASSIGNMENT-Fig. 3.7.5-8 

I 3.7.5.9- 32K TO 2M BY 8 ANO 512K TO 2M BY 9 TTL SRAM IN DIP, SOJ, AND TSOP-2 
CAPACITY-32K, 1281<, 512K, 2M WORDS OF 8 BIT AND 5121<, 2M WORDS OF 9 BITS 
LOGIC FEATURES-COMMON DATA INPUT & OUTPUT PINS 

I 

Release4 

--OUTPUT ENABLE FOR ALL DENSITIES 
PACKAGE-32, 36, or 40 PIN SOJ, & TSOP-2. 0.3", 0.4". or 0.5" WIDE with PP=0.05" 

-32 or 36 PIN DIP, 0.3", 0.4" with PP::0.1", or 0.6" with PP::0.07". 
SPECIAL FEATURES-MULTIPLE CENTERED POWER PINS 
PIN ASSIGNMENT-Fig. 3.7.5-9 

Jedec 0007736 

L _________________ ~o~os1J 
57



JEDEC Standard No. 21-C 
Page 3. 7 .5-4 

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 

-OUTPUT 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 sec 
CAPACITY-2K, BK, 32K WORDS OF 9 BITS, 
LOGIC FEATURES-Two identical access ports 
PACKAGE-68 PAD (PIN) sec, 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 control signals. 

3.7.5.12- 32K BY 9 CACHE SRAM IN 44 sec 
CAPACITY-32K WORDS OF 9 BITS, 
LOGIC FEATURES-Internal CACHE data compare logic 
PACKAGE-44 TERMINAL sec, 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 SSRAM 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 ports 
PACKAG~-=48-Pl~DrP;-0~600"--------------------------------

PIN ASSIGNMENT-Fig. 3.7.5-15 
This part contains two identical ports for access to the storage array. These ports 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. 3. 7 .5. 7 

I 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 

I PACKAGE-36 PIN DIP, TSOP2, or SOJ, 0.400" or 0.600", 
- See Fig. 3.7.5-17 for specific package approvals and dimensions. 

PIN ASSIGNMENT-Fig. 3.7.5-17 
Release4 
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32K XI ORAM 

32K XI SRAM 

16K XI SRAM 

IK XI SRAM 

4K XI SRAM 

2K XI SRAM 

1K XI SRAM 

512 XI SRAM A7 

Al 

AS I 

..... 7 

A3 • 
A2 I 

A1 10 

AO 11 

l\IC NC . vcc w 
3 2 32 31 

32 PIN 

CHIP CARRIER 

0.450" x 0.550" 

TOP VIEW 

FIGURE 3. 7 .5-5 

JEDEC Standard No. 21-C 
Page 3.7.5-9 

NOTE 

• • NU ON PLASTIC CC 
NC ON CERAMIC CC 

I• Sor OPT 

.5K TO 32K BY 8 TIL SRAM FAMILY IN RCC 
Release 1 

Jedec 0007738 
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A 1 NC 1 NC 1 NC 

A 2 A 2 A 2 NC 

A 3 A 3 A 3 A 

A 4 A 4 A 4 A 

A 5 A 5 A 5 A 

A 6 A 6 A 6 A 

A 7 A 7 A 7 A 

A 8 A 8 A 8 A 

A 9 A 9 A 9 A 

32 PIN 
1 

2 28 PIN 
_____ ., __ 

3 A 1 

4 A 2 

5 A 3 

6 A 4 

7 A 5 

8 A 6 28/32 
9 A 7 PIN 

SOJ 

) 

TOP VIEW 

256K X 8 IN 32 PIN, TBD 

512K X 8 IN 32 PIN, TBD 

*The 128K X 8 device is also approved for use in 0.300" wide TSOP-2 (PDso-G) package with a pin pitch of 0.050" 

FIGURE 3.7.5-6 

32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ 
Release 4 
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Package Width 

Device SOJ DIP TSOP2 

~:i;Plri :Pttcl('.?, .10.0S!f 2 P:1~&+ 

32K X 8 0.3" 0.3" 

128K X 8 0.4" 0.4" 

'k~Rill-~" ;o~OSA&' ;\P:Qk/ ;g~u~~~· 
512K X 8/9 0.4" 0.6" 0.4" 

2M x 819 o.s· 

NC 1 

A 2 A 1 A 1 A 1 

A 3 A 2 A 2 A 2 A 

A A 3 A 3 A 3 A 

A 5 A 4 A 4 A 4 A 

A 6 A 5 A 5 A 5 A 

l 7 l 6 'E 6 'E s l 

DQ 8 DQ 7 DQ 7 DQ 7 DQ 

OQ 9 DQ 8 DQ 8 DQ 8 DQ 

1 A 

2 A 

3 A 

4 A 

5 l 

6 DQ 

7 DQ 

1 

2 

3 

4 

5 

6 

7 

2M X9SRAM 

2M XSSRAM 

512K X 9 SRAM 

512KX8 SRAM 

128KX8SRAM 

32KX8SRAM 

FIGURE 3.7.5-9 

JEOEC Standard No. 21-C 
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32K TO 2M BY 8 AND 9 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ 
Release4 
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Package Width 

Device SOJ DIP 

128KXB TBD 

2 2 A 

3 3 A 

4 4 A 

5 ~ ~'S 

6 6 DO 

7 7 01 

8 8 QO 

2 A 2 

3 A 3 

4 A 4 

5 ~'S 5 

6 DO 6 

7 D1 7 40 
8 QO 8 PIN 

DIP 
0.6" 

& 
SOJ 
TBD 

TOP VIEW 

• These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option 

FIGURE 3.7.5-10 

32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, AND SOJ 
Release 4 
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Releaee3 

512K XS SRAM 

256KX8SRAM 

128KX8SRAM 

1 

32 
PAD 

CDSo-N 
0.400" 

PIN 
PITCH 
0.050" 

TOP 

VIEW 

JEDEC Standard No. 21~ 
Page3.7.~1 

vcc 

A 

# 

Vi 
A 

A 

A 

A 

o 
A 

--S,E 

DQ 

DQ -OQ 

DQ 

DQ 

NOTE: C~N Is the JEOEC Standard 30 term for a LEADLESS CERAMIC SO Package 

FIGURE 3.7.5-16 

128K TO 512K BY 8 SAAM IN CDSO-N 

Jedec 0007742 
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Device 

512K X 8/9 0.4" 

A 

A 

A 

A 

'E 

DO 

DO 

vcc 

vss 

A 

A 

A 

A 

NC 

512K X 9 SSRAM 

512K X 8 SSRAM 

128K X9SRAM 

128K X 9 SSRAM 

128K X 8 SSRAM 

2 

3 

4 

5 36 PIN 
6 31 

DIP 
7 SOJ 

8 & 
TSOP-2 

9 0.400" 

10 

11 26 

25 

24 

23 

22 

21 

20 

TOPVI~ 
19 

FIGURE 3.7.5-17 

128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM IN DIP, TSOP2, & SOJ 
Release4 
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3.7.7.1 - 4K TO 64K BY 16 TTL SAAM IN DIP 

JEDEC Standard No. 21-C 
Page 3.7.7-3 

·- -- ) CAPACITY-4K TO 64K WORDS OF 16 BITS, 
ELECTRICAL INTERFACE-TIL 
PACKAGE-40 PIN DIP, 0.6" WIDE 

) 

PIN ASSIGNMENTS-Fig. 3.7.7-1 

3.7.7.2 - 4K TO 256K BY 16 TTL SRAM IN sec 
CAPACITY-4K TO 256K WORDS OF 16 BITS, 
PACKAGE--44 PAD (PIN) RCC, 0.650" X 0.650" 
PIN ASSIGNMENTS-Fig. 3.7.7-2 

3.7.7.3 - 16K TO 256K BY 16 ADDRESS/DATA MX TTL SAAM IN DIP 
CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENTS-Figs. 3. 7. 7-3 

3.7.7.4 - 16K TO 256K BY 16 ADDRESS/DATA MX TTL SAAM IN RCC 
CAPACITY-16K TO 256K WORDS OF 16 BITS, 
LOGIC FEATURES-Address and Data MULTIPLEXED onto common pins. 
PACKAGE-32 PIN (PAD} RCC, 0.450" X 0.550" 
PIN ASSIGNMENTS-Figs. 3.7.7-4 

3.7.7.5 -16K ANO 64K BY 18 SRAM IN sec 
CAPACITY-16K, 64K WORDS OF 18 BITS, 
LOGIC FEATURES-ASYNCHRONOUS ADDRESS LATCH 

-UPPER BYTE AND LOWER BYTE SELECTABLE 
PACKAGE-52 TERMINAL sec, 0.750" x 0.750" 
PIN ASSIGNMENTS-Figs. 3.7.7-5 

3.7.7.6-64K BY 16 & 18 SRAM IN 44 SOJ 
CAPACITY-64K WORDS OF 16 OR 18 BITS, 
LOGIC FEATURES-ASYNCHRONOUS WITH OPTIONAL ADDRESS LATCH 

-UPPER BYTE AND LOWER BYTE SELECTABLE 
-COMMON DATA 1/0 

PACKAGE--44 PIN SOJ, TBD 
PIN ASSIGNMENT-Fig. 3.7.5-6 

3.7.7.7 - 32K AND 64K BY 16 & 18 SAAM ANO SSRAM IN 52 sec WITH LOGIC FEATURES 
CAPACITY--64K WORDS OF 16 OR 18 BITS, 

Release 4 

NOTE: These parts are optimized for use as CACHE memory for Microprocessors and 
come in 5 versions, each with a different set of logic features that are optimized for 
different environments. In addition, there are features common to all parts. 

LOGIC FEATURES-ALL VERSIONS ARE UPPER AND LOWER BYTE SELECTABLE 
-ALL VERSIONS HAVE COMMON DATA l/O 
-SYNCHRONOUS WITH NO SPECIAL LOGIC FEATURES. 
-ASYNCHRONOUS WITH DATA LATCH ENABLE. 
-SYNCHRONOUS WITH DATA LATCH ENABLE. 
-SYNCHRONOUS WITH BURST MODE. 
-SYNCHRONOUS WITH BURST MOOE, BASE ADDRESS LATCH(S) 

ANO WRITE CLOCK (KW). SEE FIG. 3.7.7-8 FOR KW TIMING. 
PACKAGE-52 TERMINAL sec. 0.750" x 0.750" WITH A 0.050" LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.7.7-7 

Jedec 0007744 
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52 TERMINAL sec 

o. 750" x o. 750" 

LEAD PITCH = 0.050" 

TOP VIEW 

1, The suffix U or Lon DATA or CONTROL pins designate UPPER or LOWER byte. 
2, DOPU or DOPL designate upper and lower BYTE PARITY data pins tor X1 B devices. 
3, "CK-These clock inputs may be 1/0 (CK), input (C), or output (K) clock. 
4, On the X16 version of X16/18 devices, the DOP pins,# 20 & 46, are NC. 
5, @A-On the 32K SSRAM with Burst, P 29 is a NC. 

JEDEC Standard No. 21-C 
Page 3.7 .7-11 

NOTE: Some of the pins on these devices have names that are application specific and are not defined in section 2 of this Standard. They are 
as follows: AC is the address strobe from a microprocessor cache controller and latches the base address. 

:J:P is the address strobe from a microprocessor and latches the base address. 
AOV advances the burst address counter. 
'DC is DATA LATCH ENABLE, 
AI: is ADDRESS LATCH ENABLE. 
AO & A 1 are specified due to their signficance as burst addresses. If more. than two burst address bits are provided, the additional bits 
aresuppliedonpins24&25. FIGURE 3.7.7_7 A 

32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES IN 
sec 

Release4 
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• • 
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An x....._i ~xxxxxxxxxxx 
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KW 

w 

I 
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--------~ . 
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I 

• 
I 

• 

FIGURE 3.7.7-7 B 

----I 

WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE 

) 

\'----

Release4 
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3.9.1.1 -16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES 

CAPACITY-16K WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-16 PIN DIP, 0.3" wide 
POWER VOLTAGES-VDD=+12 V, VCC=+S V, VBB=-5 V 
PIN ASSIGNMENT-Fig. 3.9.1-1 

3.9.1.2-16K TO 256K BY 1 DRAM FAMILY IN DIP 

CAPACITY-16K, 64K, 256K WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-16 PIN DIP, 0.3" wide 
PIN ASSIGNMENT-Fig. 3.9.1-1 

3.9.1.3-16K TO 256K BY 1 DRAM IN RCC 

CAPACITY-16K, 641<, 256K WORDS OF 1 BIT . 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-18 PAD (PIN) RCC, 0.290" by 0.425" (16K & 641<) 

-18 PAO (PIN) RCC, 0.290" by 0.490" (2561<) 
PIN ASSIGNMENT-Fig. 3.9.1-2 

3.9.1.4 - 64K & 256K BY 1 DRAM IN ZIP 

CAPACITY-64K, 256K WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-16 PIN ZIP 
PIN ASSIGNMENT-Fig. 3.9.1-3 

3.9.1.5-1M AND 4M BY 1 DRAM FAMILY IN DIP 

CAPACITY-1 M, & 4M WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-18 PIN DIP, Width: 0.3" for 1 M, 0.35" for 4M, 
PIN ASSIGNMENT-Fig. 3.9.1-4 

3.9.1.6""" 1M TO 16M BY 1 DRAM FAMILY IN SOJ OR TSOP2 

CAPACITY-1M, 4M, & 16M WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-26/20 PIN SOJ: 0.3" by 0.675" for 1 M, 

: 0.3" or 0.35" by .675" for 4M 

JEDEC Standard No. 21-C 
Page 3.9.1-3 

-26/20 PIN TSOP2: 0.3" by 0.675" and 0.050" PIN PITCH for 4M 
-26120 PIN SOJ OR TSOP-2: 0.3" FOR 16M 
-28/24 PIN SOJ OR TSOP-2: 0.4" BY 0.725" for 16M 

SUPPLY VOLTAGE-The 16M part with an BK {efrf:!Sh is approved for use with the LVTTL 
power and interface standard developed by Committee JC-16. 
PIN ASSIGNMENT-Fig. 3.9.1-5 

3.9.1.7 -1 M TO 16M BY 1 DRAM FAMILY IN ZIP 

CAPACITY-1M, 4M, 16M WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-20 PIN ZIP, 0.400" WIDE FOR THE 1 M & 4M PARTS 
PACKAGE-28 PIN ZIP, 0.475" WIDE FOR THE 16M PART 
SUPPLY VOLTAGE-The 16M part with an BK refresh is approved for use with the LVTTL 
power and interface standard developed by Committee JC-16. 
PIN ASSIGNMENT-Fig. 3.9.1-6 

3.9.1.8-1M TO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ 
CAPACITY-1M, 4M, & 16M WORDS OF 1 BIT 
LOGIC FEATURES-Non-Multiplexed Address 
PACKAGE-28, 32, OR 34 PIN DIP 

Release4 
PIN ASSIGNMENT-Fig. 3.9.1-7 
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3.9.1.9 - 1 M BY 1 DRAM IN TSOP1 
CAPACITY-1 M WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-24/20 PIN TSOP1 
PIN ASSIGNMENT-Fig. 3.9.1-8 

3.9.1.10-16M BY 1/4M BY 4 CONFIGURABLE DRAM JN SOJ 

CAPACITY-16M WORDS OF 1 BIT or4M WOADS 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. 3.9.1-9 

3.9.1.11 - 64M BY 1 DRAM IN SOJ OR TSOP2 . 
CAPACITY-64M WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Addresses 
PACKAGE-34 PIN SOJ, 0.500" Wide 

-34 PIN TSOP2, 0.500" WIDE, 0.050" PP 
PIN ASSIGNMENT-Fig. 3.9.1-10 

3.9.1.12-2 X 16M BY 1 ORAM IN TSOP2 
CAPACITY-32M WORDS OF 1 BIT 
LOGIC FEATUREs-Multiplexed Addresses and Two arrays of 16M x1 with common data 

pins and separate RE & CE inputs. 
PACKAGE-28/24 PIN TSOP2, 0.400" WIDE, 0.050" PIN PITCH 
PIN ASSIGNMENT-Fig. 3.9.1-11 

Release 4 
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*#16M X 1 DRAM, 0.400", SOJ & TSOP-2 

~SM X 1 DRAM, 0.300" ,SOJ & TSOP-2 

A11 6 A11 6 

A10 8 

28/24 
26/24 

& 
26/20 
PIN 

So-J 
& 

TSOP-2 

- - mo..P!l'i. - - - - -

---------26124 PIN 1 

J 
26ri0, iah4 'Piif - - -

TOPVllEW 

-~.: ~~~ !~N- - - -
1 

28124 PIN J __ . ___ . __ .. ___ _ 
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 

DEVICE CONFIGURATION 1M X 1 4M X 1 16M X 1 
REFRESH COUNT 512 1K 2K 
REFRESH ADDRESSES AO to AB AO to A9 AO to A 10 
ROW ADDRESSES AOtoA9 AOtoA10 AOtoA11 
COLUMN ADDRESS . AO to A9 AO to A 10 AO to A 11 

16MX1 
4K 

AOtoA11 
AOtoA11 
AO toA11 

16M X 1, 3.3V 
8K 

AO to A12 
AOtoA12 
AO to A10 

• NOTE - The 4M x 1 part is approved for use in 0.300" TSOP-2 and the 16M x 1 part in 0.400" TSOP-2 (POSo-G) packages. 
# NOTE - The 16M x 1 part with an SK Refresh ls approved for use with a 3.3V VCC. 
@ NOTE -The 16M X 1 part in a 2&'24 pin package is appf'OY9CI in bolh SOJ and TSOP-2 (PDSO-G) pa::kages with 4K refresh. 

FIGURE 3.9.1-5 

1 M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2 
Release4 

.Jedec 0007749 

jxoos6-010 I 

70



JEOEC Standard No. 21-C 
Page 3.9.1-10 

AS 

A7 

# 16M X 1 DRAM 

NC 

AO 

A2 

AS 

A7 

20 Pin ZIP, 0.400": 24 Pin ZIP, 0.475: 

TOP VIEW 

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 
DEVICE CONFIGURATION 1 M X 1 4M X 1 16M X 1 
REFRESH COUNT 512 Refresh 1 K Refresh 2K Refresh 
REFRESH ADDRESSES AO to A8 AO to AB AO to A 10 
ROW ADDRESSES AOtoA9 AO to A10 AO to A11 
COLUMN ADDRESS AO to A9 AO to A10 AO to A11 

# NOTE - The 16M x 1 part with an BK Refresh is approved for use with a 3.3V VOD • 

. FIGURE 3.9.1-6 

D 

A6 

AB 

16MX1 
4KRefrnh 
AOtoA11 
AO to A11 
AOtoA11 

1M TO 16M BY 1 DRAM FAMILY IN ZIP 

16M X 1,3.3V 
SK Refresh 
AOtoA12 
AOtoA12 
A0toA10 

Release4 

) 

Jedec 0007750 
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8 TRUTH TABLE 
DATA INTERFACE CONTROL 
O'"MI, Vl\11'1 X1 

a-LO, DATA X4 

JEOEC Standard No. 21-C 
Page 3.9.1-13 

4M X4 DRAM 

16M X 1 DRAM 

2 

3 

4 

5 28 PIN 
6 

SOJ 
7 

8 0.400" 21 

9 

10 

11 

12 17 

16 

TOP VIEW 
15 

The default state for M1, M2, M3, and B ahould be HI when no external connection is made. 

M1/M21M3 "RU I t1 l ABLE -M1 M2 M3 

MANDATORY MODE FA5Tf>AGf: HI HI HI -- --

OPTIONAL MODES NIBBLE LO HI HI 
BYTE LO LO HI 
BURST LO HI LO 
STATIC COLUMN HI LO HI 
VENDOR SPECIFIC LO LO LO 
VENDOR SPECIFIC HI HI LO 

-·- HI LO LO 

FIGURE 3.9 .. 1-9 
16M X 1/4M X 4 CONFIGURABLE DRAM IN SOJ 

Release2 

Jedec 0007751 
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DEVICE CONFIGURATION 
REFRESH COUNT 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

BM X9DRAM 

SM XS DRAM 

16M X4 DRAM 

64MX1 DRAM 

2 003 

3 002 006 

4 NC 005 

5 NC 004 

6 NC vss 
34PIN 

7 
SOJ 

8 or G' 
TSOP2 

9 
0.$00" 

) 

PP=0.05" 

TOP VIEW 

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS 

64M X 1 16M X 4 BM X 8(9) BM X 8(9) 
4K Refresh BK Refresh 

AO Through A 12 AO Through A 12 AO Through A 11 AO Through A 12 
AO Through A 12 AO Through A 10 AO Through A 10 AO Through A9 

FIGURE 3.9.1-10 

64M BY 1 DRAM IN SOJ & TSOP2 
Release 4 
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) 

Release 4 

2 X 16M X 1 iJRAM 

VDD 

D 2 

m 3 

w 4 

REo 28/24 
5 

PIN 
A11 

0.4" 
PP=0.050" 

A10 9 

AO 10 

TOP 
A1 11 

VIEW 
A2 12 

A3 13 

VDD 14 15 

vss 

Q 

NC 

CEo 

CE1 

A9 

AS 

A7 

A6 

AS 

A4 

vss 

JEDEC Standard No. 21-C 
Page 3.9.1-15 

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

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION 

DEVICE CONFIGURATION 2X16MX1 2X16M X 1 

REFRESH COUNT 2048 Refresh 4096 Refresh 
ROW ADDRESS AO-+ A11 AO--+ A11 
REFRESH ADDRESS AO-+A10 AO-+ A11 
COLUMN ADDRESS AO-+ A11 AO--+ A11 

FIGURE 3.9.1-11 

2 X 16M BY 1 DRAM IN TSOP2 

Jedec 0007753 
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Page 3.9.2-3 

3.9.2.1 - 1 SK & 64K BY 4 DRAM IN DIP 

CAPACITY-16K, 64K WORDS OF 4 BITS 
LOGIC FEATUREs-Multiplexed Address, Common DATA 1/0 
PACKAGE-18 PIN DIP, 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 1/0 
PACKAGE-20 PIN DIP, 0.3" WIDE 
PIN ASSIGNMENT-Fig. 3.9.2-1 
NOTE: At the 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-MK WORDS OF 4 BITS 
LOGIC FEATUREs-Multiplexed Address with Common DATA VO 
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, 1 M WORDS OF 4 BITS 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-20 PIN DIP, Width: 0.3" for 256K & 1 M, 
PIN ASSIGNMENT-Fig. 3.9.2-3 

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

CAPACITY-256K, 1 M, 4M WOADS OF 4 BITS 
LOGIC 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 1 M 
-26124 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-MK, 256K, 1 M, 4M WORDS OF 4 BITS 
-LOGIC FEATUREs-Multiplexed Address 
PACKAGE-20 PIN ZIP, 0.400" WIDE FOR 64K, 2561<, & 1 M PARTS 

-24 PIN ZIP, 0.475" WIDE FOR 4M PART 
PIN ASSIGNMENT-Fig. 3.9.2-5 

3.9.2.7 - 256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 
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-Multiplexed Address 
PACKAGE-24/20 PIN TSOP1, 14.4 mm x 6.0 mm, 0.5 mm LEAD PITCH 
PIN ASSIGNMENT-Fig. 3.9.2-7 . 

Release4 

.Jedec 0007754 
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3.9.2.9 - 16M BY 1/4M BY 4 CONFIGURABLE ORAM IN SOJ 

CAPACITY-1 SM 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 ORAM FAMILY IN SOJ 

CAPACITY-256K, 1 M, 4M WORDS OF 4 BITS 
LOGIC FEATURES-Non-Multiplexed Address 
PACKAGE-28, 32, OR 34 PIN SOJ, WIDTH Not yet defined 
PIN ASSIGNMENT-Fig. 3.9.2-9 

3.9.2.11 - 4M BY 4 DRAM WITH 1 CC AND 4 CE IN TSOP2 
CAPACITY-4M WORDS OF 4 BITS 
LOGIC FEATUREs-Multiplexed Address 

-There are two versions of this part, 01;9 with 1 'CE and one with 4 'CE con­
trolling each of the data bits 
PACKAGE-28124 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 SOJ & TSOP2 

CAPACITY-16M WORDS OF 4 BITS 
LOGIC FEATUREs-Multiplexed Address 
PACKAGE-34 PIN SOJ, WIDTH: 0.5" 

-34PIN TSOP2, WIDTH: 0.5", PIN PITCH: 0.050" 
PIN ASSIGNMENT-Fig. 3.9.2-11 

CAPACITY-2M WORDS OF 2 BITS 

1

3.9.2.13 - 2M BY 2 DRAM IN SOJ & TSOP2 . 

LOGIC FEATUREs-Multiplexed Address and a separate CE control for each data bit. 
PACKAGE-26/24 PIN SOJ or TSOP2, WIDTH: 0.3", PIN PITCH: 0.050" 
PIN ASSIGNMENT-Fig. 3.9.2-12 

Release4 
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1 

) 

DQO 1 DQO 1 

DQ1 2 DQ1 2 

- -w 3 w 3 --- -RE 4 RE 4 --
A9 5 NC 5 

AO 6 AO 8 --
A1 7 A1 7 --
A2 8 A2 8 

A3 9 A3 9 

VDD 10 VOD 10 

1M X 4 DRAM, 0.3" 

20 

PIN 

DIP 

TOP VIEW 

FIGURE 3.9.2-3 

JEOEC Standard No. 21-C 
Page 3.9.2-7 

20 vss 20 vss 

19 DQ3 19 OQ3 

18 DQ2 18 DQ2 

- -17 CE 1 CE --- -16 G 16 G 

15 AB 15 AB 

-· 
- - - -- - ". 

11 A4 11 A4 

256K & 1 M BY 4 ADDRESS MULTIPLEXED DRAM IN DIP 

Releue2 

Jedec 0007756 
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4M X 4 DRAM, 0.400" ,SOJ 

RE5RESA9~~5 
A11, 6 A11, 6 NC NC 

26/20 
26/24 

& 
28124 
PIN 
SOJ 

& 
TSOP-2 

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 
DEVICE CONFIGURATION 2561< X 4 1M X 4 4M X 4 
REFRESH COUNT 512 Refresh 1K Refresh 2K Refresh 
REFRESH AOORESSES AO -+ A8 AO -+ A9 AO -+ A 10 
AOW AOORESSES AO -+ A8 AO -+ A9 AO -+ A 10 
COLUMN ADDRESS AO-+ AS AO-+ A9 AO-+ A10 

• NOTE - The 1 M X 4 part is approved for use In a 0.300" TSOP2 psckage 
The JEOEC Std. 30 approved tenn for !he TSOP-2 package Is PDSo-G. 

FIGURE 3.9.2-4 

256K TO 4M BY 4 DRAM IN SOJ AND TSOP-2 

4MX4 
4K Refresh 
AO-+ A11 
AO-+ A11 
AO-+M 

Release4 

.Jedec 0007757 
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1 

Releaae2 

4M X4DRAM 

1M X4DRAM 

20or24PIN 
ZIP 

A1 VDD 

A3 

A7 A1 

NC 

A6 

A4 

A7 

A2 A8 

AO AS 

JEDEC Standard No. 21-C 
Page 3.9.2-9 

- AS- _.._ 

A7 

20 Pin ZJP, 0.400": 24 Pin ZJP, 0.475: 

#•NCorNP 

A8 

TOP VIEW 
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION 

DEVICE CONFIGURATION 64K X 4 256K X 4 1M X 4 4M X 4 4M X 4 
REFRESH COUNT 256 Refresh 512 Refresh 1 K Refresh 2K Refresh 4K Refresh 
REFRESH ADDRESSES AOTOA7 AOTOA7 AOTOA9 AOTOA10 AOTOA11 
ROWADDRESSES AOTOA7 AOTOA7 AOTOA9 AOTOA10 AOTOA11 
COLUMN ADDRESS AO TO A.7 AO TO A7 AO TO A9 AO TO A10 AO TO A9 

FIGURE 3.9.2-5 
64K TO 4M BY 4 DRAM IN ZIP 

.Jedec 0007758 
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-
A9 ·# 

* 1M X4 DRAM 

256KX4 DRAM 

1 

2 

3 

4 

26/24 
5 

PIN 
6 SOJ 21 

0.300". 

8 

# = NC orTF -* THE 1Mx4 PART IS ALSO APPROVED FOR USE IN A_TSOP2 PACKAGE 
WITH A PIN PITCH OF 0.050" 

I CAUTION: At the time that Release 4 of Standard 21-C was being prepared for publication, 
there was an unresolved patent dispute involving DRAM with 4 "CE. 

FIGURE 3.9.2-6 

256K & 1 M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 
Release4 

.Jedec 0007759 
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80



Release2 

2 A14 2 vss 1 

3 A13 3 A14 2 

4 A12 4 A13 3 

5 A11 5 A12 4 

6 A5 6 A11 5 

7 A4 7 A5 6 

e A3 e A4 7 

9 A2 9 A3 e 

F 12 

14 'E 1 

-- - 15 'G- 15 G 14 

16 w 16 w 15 

4M X 4 NON-MX DRAM 

34PIN 
0.400' 

---·-···- -------
32 PIN 
0.350' 

----------
A13 1 28 PIN 

0.300' 

A12 2 

A11 3 28/32/34 

PIN 
A10 4 

SOJ 
A9 5 

A3 6 

A2 7 

A1 8 

AO 9 

F 10 

'E 11 

G 12 -

w 13 

TOP 
VIEW 

FIGURE 3.9.2-9 

JEDEC Standard No. 21-C 
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256K TO 4M BY 4 NON-MULTIPLEXED DRAM IN SOJ 

Jedec 0007760 
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1 

2 

3 

4 

5 

6 

7 

8 

28 PIN 
SOJ 
and 

TSOP2 
0.300" Wide 22 

0.050" 21 
Pin Pitch 

19 

18 

17 

- 16 

TOP VIEW 15 

The JEOEC Std. No 30 designator for the TSOP2 package is POSo-G 

vss 

DQ3 

002 

-CE3 

-G 

A9 

-CE2 

NC 

AS 

A7 

AS 

AS 

. __ A4 

vss 

# NOTE: A 1 O & A 11 are used as defined in the following table as a function of the refresh count implemented. 

Device Conliouration 4MX4 4MX4 
Refresh Count 2K 4K 
Row/Refresh Address AO-A10 AO-A11 
Column Address AO-A10 AO-A9 

I CAUTION: At the time that Release 4 of Standard 21-C was being prepared for publication, 
there was an unresolved patent dispute involving ORAM with 4 ~. 

FIGURE 3.9.2-10 

4M BY 4 DRAM WITH 4 Cl: IN SOJ AND TSOP2 
Release4 

Jedec 0007761 
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DEVICE CONFIGURATION 
REFRESH COUNT 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

Release4 

BM X 9 DRAM 

BM X B DRAM 

16M X4DRAM 

64M X 1 DRAM 

3 

4 

5 

6 

34PIN 
7 

SOJ 

B or 
TSOP2 

9 
0.500" 

10 PP= 0.05" 

17 TOPVIEW 

JEDEC Standard No. 21-C 
Page 3.9.2-15 

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS 

64MX1 16MX4 BMXB{9) BMXB(9) 
4K Refresh BK Refresh 

AO Through A 12 AO Through A 12 AO Through A 11 AO Through A 12 
AO Through A 12 AO Through A 10 AO Through A 10 AO Through A9 

FIGURE 3.9.2-11 

16M BY 4 DRAM IN SOJ & TSOP2 

.Jedec 0007762 
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OQO 

NC 

w 
R'E 

EEo 

Nc 

A9 

AO 

A1 

A2. 

A3 

VDD 

2M X20RAM 

1 

2 

3 26/24 

4 PIN 
SOJ 

5 or 
& *TSOP221 

0.300" 
PP:0.050" 

TOP 
11 

VIEW 

vss - -
OQ1 

NC 

Cei 

G 

Nc 

A10 

AS -
A7 

A6 

AS 

A4 

. ------~---

·* Tne JEDEC approved term forthis package-is PE>SO-G· · 

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION 

DEVICE CONFIGURATION 
REFRESH COUNT 
ROW ADDRESS 
REFRESH ADDRESS 
COLUMN ADDRESS 

FIGURE 3.9.2-12 

2MX2 
1024 Refresh 
AD-+ A10 
AD-+A9 
AO-+A9 

2M BY 2 DRAM WITH 2 CE IN SOJ AND TSOP2 

) 

Release4 
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3.9.3. 1 - 32K BY 8 DRAM IN DIP 

CAPACITY-32K WORDS OF 8 BITS, 
PACKAGE-28 PIN DIP, 0.6" WIDE 
PIN ASSIGNMENT-Fig. 3.9.3-1 

3.9.3.2 - 32K BY 8 DRAM IN RCC 

CAPACITY-32K WORDS OF 8 BITS, 
PACKAGE-32 PAD (PIN) RCC, 0.450" X 0.550" 
PIN ASSIGNMENT-Fig. 3.9.3-2 

3.9.3.3- 512K BY 8 & BY 9 ORAM IN SOJ, TSOP2, & ZIP 

CAPACITY-512K WORDS OF 8 & 9 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 
PACKAGE-28 PIN SOJ, 0.400" WIDE 

-28 PIN TSOP2, 0.400" WIDE 
-28 PIN ZIP, 0.475" WIDE 

PIN ASSIGNMENT-SOJ & TSOP2, Fig. 3.9.3-3 
-ZIP, Fig. 3.9.3-4 

3.9.3.4 - 512K BY 8 & BY 9 NON-MUX DRAM IN SOJ 

CAPACITY-512K WORDS OF 8 & 9 BITS, 
LOGIC FEATURES-NON-MULTIPLEXED ADDRESS 
PACKAGE-36 PIN SOJ, 0.400" WIDE 
PIN ASSIGNMENT-Fig. 3.9.3-5 

3.9.3.5 - 2M BY 8 & 9 DRAM IN SOJ & TSOP2 

CAPACITY-2M WORDS OF 8 & 9 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

JEDEC Standard No. 21-C 
Page 3.9.3-3 

-At the option of the manufacturer, these parts may utilize either 2K or 4K 
refresh cycles 

PACKAGE-28 PIN SOJ or TSOP2, 0.400" WIDE, 0.050" PIN PITCH for 2M BY 8 Part . 
-32 PIN SOJ or TSOP2, 0.400" WIDE, 0.050" PIN PITCH for 2M BY 8 or 9 Part 

PIN ASSIGNMENT-Fig. 3.9.3-6 

I 3.9.3.6 - SM BY 8 & 9 DRAM IN SOJ & TSOP2 

CAPACITY-SM WORDS OF 8 or 9 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

Release 4 

-At the option of the manufacturer, these parts may utilize either 4K or SK refresh cycles 
PACKAGE-34 PIN SOJ, 0.500" WIDE 

-34 PIN TSOP2, 0.500"-WIDE, 0.025" PlN_PITCH 
PIN ASSIGNMENT-Fig. 3.9.3-7 

Jedec 0007764 
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DEVICE CONFIGURATION 
REFRESH COUNT 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

Release 4 

-·-· ·- -----

SM X 9 DRAM 

SM XS DRAM 

16M X 4 DRAM 

64M X 1 DRAM 

34PIN 

SOJ 
or 

TSOP2 

0.500" 

PP=D.05" 

TOP VIEW 

21 

JEOEC Standard No. 21-C 
Page 3.9.3-11 

ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS 

64MX1 16MX4 8MX8(9) 8MX8(9) 
4K Refresh . BK Refresh 

AO Through A 12 AO Through A 12 AO Through A 11 AO Through A 12 
AO Through A 12 AO Through A 10 AO Through A 10 AO Through A9 

FIGURE 3.9.3-7 

SM BY 8 & 9 DRAM IN SOJ & TSOP2 

Jedec 0007765 
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3.9.4.1 - 64K BY 16 DRAM WITH 2 WIN SOJ & TSOP2 

CAPACITY~4K WORDS OF 16 BITS, 

JEDEC Standard No. 21-C 
Page 3.9.4-3 

LOGIC FEATURES-MULTIPLEXED ADDRESS 
PACKAGE-40 PIN SOJ, 0.400" WIDE 

-44/40 fiN TSOP2, 0.400" WIDE, 0.8mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.9.4-1 (SOJ) 

-Fig. 3.9.~ (TSOP2) 

3.9.4.2-256K & 1M BY 16 & 16 WITH 2 CE OR 2 W DRAM IN SOJ & TSOP2 

CAPACITY-256K. 1M WORDS OF 16 & 18 BITS, 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

-There are two ve~ons of these parts, one with 2 Wand the other with 2 'CE. 
- The two clocks control the LOWER BYTE and UPPER BYTE data bits. 
-The 1 M part allows the option of the manufacturer to utilize either 1 K 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 
-1 M IN 42 PIN SOJ, 0.400" WIDE 
-1 M 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 (1 M SOJ) 
-Fig. 3.9.4-5 (1 M TSOP2) 

3.9.4.3 - 256K BY 16 ORAM WITH EXTENDED FUNCTIONS IN DIP ANO SOJ 

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, 0.100" PIN PITCH 
-40 PIN SOJ, 0.400" WIDE, 0.050" PIN PITCH 

PIN ASSIGNMENT-Fig. 3.9.4-7A 
FUNCTION TR1JTH TABLE-Fig. 3.9.4-78 

3.9.4.4 - 4M BY- -16Oi::IAM1N-TSOP2 _ _ 

Release 4 

CAPACITY-4M WORDS OF 16 BITS 
LOGIC FEATURES-MULTIPLEXED ADDRESS 

- These part utilizes 4K or BK refresh cycles 
PACKAGE-5/.. PIN TSOP2, 0.500" WIDE, 0.8 mm PIN PITCH 
PIN ASSIGNMENT-Fig. 3.9.4-8 

Jedec 0007766 
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OOB 

CONFIGURATION 
REFRESH COUNT 
REFRESH ADDRESS 
ROW ADDRESS 
COLUMN ADDRESS 

NC OOB 

1 CE,2W 
1024 Cycles 
AOTOA9 
AOTOA9 
AOTO A7 

256K BY 18 DRAM, 2 CE & 1 w 

2 0015 --
3 0014 --
4 --
5 

vss 
44/40 

TSOP2 
0.400" 3 

9 PIN PITCH 3 009 

0.8 mm 
DOB 

NC 

I NC 

ce 
G' 

AB 

-A7-

AS 

AfJ 

A4 
TOP VIEW 

vss 

JEOEC Standard No. 21-C 
Page 3.9.4-7 

0017 0015 0017 

-
0016 0014 0016 

-
0013 0015 

-
0012 0014 

0011 0013 

0012 0010 0012 

0011 009 0011 

0010 OOB 0010 

009 NC 009 

2CE.1W 
512 Cycles 
AO TO AB 
AO TO AB 
AO TO AB 

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

* NOTE: In the first release of this standard, Pin 6 was a 
VSS connection. This was in error and this release changes 
Pin6toVDD. 

FIGURE 3.9.4-3 

256K BY 16 & 18 DRAM WITH 2 W OR 2 'CE IN TSOP2 
Release 4 

.Jedec 0007767 

jxoos6-oaa I 

88



JEDEC Standard No. 21-C 
Page 3.9.4-8 

DQ8 NC DQ8 

LW LW NC 

uw uw w 

NC 

NC 

w 

RE 

~-4---'---1 AO 

.,.._-+--+---1 A1 

... -1----1~-1 A2 

A3 

ROW/REFRESH ADDRESSES 
COLUMN ADDRESSES 

1M X 18 WITH 2 W 
1MX i6WITH2W 

9 

42PIN 

So-I 

0.400" 

PIN PITCH. 
0.050" 

1KAEFRESH 

AO THROUGH A9 
AO THROUGH A9 

FIGURE 3.9.4-4 

0013 0015 0013 0015 

0012 0014 0012 001 

vss 

0011 0013 0011 0013 - -- -- --
0010 0012 0010 DQ12 - -- -- --
009 0011 009 0011 - -- -- --
008 0010 008 0010 - -- --
NC 009 NC 009 --- -LCE LCE NC NC - -- --

UCE UCE CE CE 

4KREFRESH 

AO THROUGH A11 
AO THROUGH A7 

1M BY 16 & 18 DRAM WITH 2 W & 2 CE IN So-J 

\ 
) 

) 

Release 3 
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$ 1 M X 18 WITH 2 W 
$1MX16WITH2W · 

2 

7 
50/44 PIN 

*TSOP-2 
8 0.400" 
9 PIN PITCH 4 

10 # 0.8 mm 41 

0011 009 

0010 DOB 

009 NC 

JEDEC Standard No. 21-C 
Page 3.9.4-9 

0011 
- # NOTE In the original 

001 o publication of this standard in 
Release 3, the pin pitch was 

009 stated in error to be 0.050". 
The correct pin pitch is 
O.Bmm. 

S NOTE, At the time that this 

15 I--+--+-~ revision was published, the 
Committee was considering 
action to rescind the 
standards on the parts with 2 
Winputs. 
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FIGURE 3.9.4-5 

* Note: The JEOEC 
Standard 30 term for 
the TSOP-2 package 
is POSO-G 
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