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Welcome to the new Memory Databook from the IBM Microelectronics Division.
Represented in this edition is a vast array of leading-edge memory products backed by
the world’s largest producer of integrated circuit solutions with the most extensive
support network in the industry.

The IBM Microelectronics Division is a world-wide enterprise with development and
manufacturing facilities in Essex Junction,VT; Essonnes, France; Sindelfingen, Ger-
many; and Yasu, Japan. IBM semiconductor products provide world-class technology
from a global company that has delivered advanced design, process, and packaging
technology for over thirty years. The Essex Junction site is the largest CMOS devel-
opment and manufacturing facility where 6000 employees work in 3.5 million square
feet of space in over 20 buildings on a 728-acre site to develop, manufacture, and sup-
port innovative product solutions that include the industry-standard 4-Mbit DRAMs,
leading-edge 0.5-micron 16-Mbit DRAMs, and an extensive family of SIMMs, 8-
Byte DIMMs, Small Outline DIMMs (SO DIMMs), and IC DRAMs...all meeting the
stringent ISO 9000 quality standard.

Nearly four decades of experience has resulted in a impressive string of product
“firsts” (from the world’s first 16-bit bipolar integrated memory chip used in IBM
System/360 systems in the sixties, to today’s breakthrough 64-million-bit DRAMs
built upon our innovative 0.35-micron CMOS VI technology), that assure unrivaled
product reliability, superiority, and lasting value. A key customer benefit is direct
access to our world-class silicon, packaging, and manufacturing technologies.

Our world wide presence provides extensive product support for all memory products
through application centers, system specialists, and on-site experts.

Thank you for your interest in IBM Microelectronics Division memory products. We
have provided you a postage paid comment card which can be found at the end of this
manual. We value your suggestions and comments.
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72 Pin SIMMs - Parity........ccocovviunnnneas tresesesereresnssnereraenas teersessresererernenns . P 35

Part Number Organization Features

IBM11D1320BB ..... 1M x 32 10/10, 5.0V, SN/PD ..ot

IBM11E1320BB...... 1M x 32.... 10/10, 5.0V, Au.............

IBM11D1320BC ..... 1M x 32.... 10/10, 5.0V, Sn/Pb ...

IBM11E1320BC ..... 1Mx32.. 10/10, 5.0V, AUttt eeeeee s

IBM11D1320BD ..... 1Mx32.. 10/10, 5.0V, SN/PD ..

IBM11E1320BD ..... 1Mx32... 10/10, 5.0V, Au................

IBM11D1320L ........ 1Mx32... 10/10, 5.0V, LC, Sn/Pb....

IBM11E1320L ........ 1M x 32 10/10, 5.0V, LC, AU et

IBM11D2320BC .....2M x 32 10/10, 5.0V, SN/PD ..ot

IBM11E2320BC .....2M x 32..... 10/10, 5.0V, Au.............

1BM11D2320BD ..... 2M x 32.... 10/10, 5.0V, Sn/Pb ...

IBM11E2320BD .....2M x 32..... 10/10, 5.0V, AU....covenene

IBM11D2320L ........ 2Mx 32.... 10/10, 5.0V, LC, Sn/Pb....

IBM11E2320L ........ 2Mx 32.... 10/10, 5.0V, LC,Au..........

IBM11D4320B........ 4Mx 32.... 11/11, 5.0V, Sn/Pb .......

IBM11E4320B........ 4Mx 32.... 11/11, 5.0V, Au.............

IBM11D8320B........ 8M x 32 T1/11, 5.0V, SN/PD ..o

IBM11E8320B......... 8M x 32 T1/11, 5.0V, Al

IBM11D1360BA ..... 1M x 36.... 10/10, 5.0V, Sn/Pb ...

IBM11E1360BA...... 1M x 36.... 10/10, 5.0V, Au.......u...

IBM11D1360BB ..... 1M x 36 10/10, 5.0V, SN/PD ..o

IBM11E1360BB...... 1M x 36 10/10, 5.0V, AU..ooiieeiieiene et

IBM11D1360BD ..... 1M x 36.... ...10/10, 5.0V, Sn/Pb ...

IBM11E1360BD ..... 1M x 36 10/10, 5.0V, Au.............

IBM11D1360EA .....1Mx 36 QC............. 10/10, 5.0V, Sn/Pb .......

IBM11E1360EA...... 1IMx36QC............. 10/10, 5.0V, Au.............

IBM11D1360ED..... 1M x 36 QC............. 10/10, 5.0V, Sn/Pb ...

IBM11E1360ED ..... 1IMx36QC............. 10/10, 5.0V, Au................

IBM11D1360L ........ M X 36 10/10, 5.0V, LC, Sn/Pb....

IBM11E1360L ........ IM X 36 10/10, 5.0V, LC, Au.........

IBM11D2360BA .....2M x 36 ......ccveeneeeee 10/10, 5.0V, Sn/Pb .......

IBM11E2360BA......2M x 36.................... 10/10, 5.0V, Au.............

IBM11D2360BD .....2M x 36..........c......... 10/10, 5.0V, Sn/Pb ...

IBM11E2360BD .....2M x 36.........c.ccncve. 10/10, 5.0V, AU.cevinieiiieieeeeie e st see e

IBM11D2360EA .....2M x 36 QC..... 10710, 5.0V, SN/PD ..ottt

IBM11E2360EA......2M x 36 QC..... ...10/10, 5.0V, Au.........c..

IBM11D2360ED .....2M x 36 QC............. 10/10, 5.0V, Sn/Pb ...

IBM11E2360ED .....2M x 36 QC............. 10/10, 5.0V, AlU...eoneiiieeeeee et
Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,

SnPb = Tin Lead Tabs)

Organization: Organization, Special Features (QC =

Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)
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IBM11D2360L 10/10, 5.0V, LC, SN/PD...cceeeeeeeeeeeeeeee e 311
IBM11E2360L ....10/10, 5.0V, LC, Au...........

IBM11D4360B ....11/11,5.0V, Sn/Pb ...........

IBM11E4360B ....11/11, 5.0V, Au..........

1BM11D8360B ..11/11, 5.0V, Sn/Pb ....

IBM11E8360B T1/11, 5.0V, AUt
72PiNSIMMS - ECC.........oeecccccrrccceccnensscss s ssnnsesses e s e ssnassessnnnnsans creeesesnenns e 361

Part Number Organization Features

IBM11D1370BA .....1IMx 36 E............... 10/10, 5.0V, Sn/Pb

IBM11E1370BA......1TMXx 36 E................ 10/10, 5.0V, AUt

IBM11D1400BA ..... 1M x40 E............... 10/10, 5.0V, Sn/Pb

IBM11E1400BA...... 1M x40 E ...10/10, 5.0V, Au..........

IBM11D2370BA .....2M x 36 E ....10/10, 5.0V, Sn/Pb ....

IBM11E2370BA......2M x 36 E ....10/10, 5.0V, Au..........

IBM11D2400BA .....2M x 40 E ....10/10, 5.0V, Sn/Pb ...

IBM11E2400BA......2M x 40 E ....10/10, 5.0V, Au..........

IBM11D4370C........ AMx 36 E ....12/10, 5.0V, Sn/Pb ....

IBM11E4370C........ 4Mx 36 E ....12/10, 5.0V, Au..........

IBM11D4400C........ AMx40 E ....12/10, 5.0V, Sn/Pb ....

IBM11E4400C........ 4AMx 40 E ....12/10, 5.0V, Au..........

IBM11D8370C........ 8Mx36 E ....12/10, 5.0V, Sn/Pb ....

IBM11E8370C........ 8Mx 36 E ....12110, 5.0V, Au..........

IBM11D8400C........ 8Mx40E......... 12/10, 5.0V, Sn/Pb

IBM11E8400C......... 8Mx40E......... 12/10, 5.0V, AU et
72 Pin SIMMs - ECC-ON-SIMM .........cooooirerececrecrrrees s sssssssse s snnesans rereennnans ... 451

Part Number Organization Features

IBM11D1480BA ..... 1M x 36 EOS ..........10/10, 5.0V, SN/PD ..ot 453

IBM11E1480BA...... 1M x 36 EOS ..........10/10, 5.0V, Au

IBM11D2480BA .....2M x 36 EOS ..........10/10, 5.0V, Sn/Pb

IBM11E2480BA......2M x 36 EOS ..........10/10, 5.0V, AU..couiiiiieeceeeeeeee et

IBM11D4480BA .....4M x 36 EOS .......... 11/11, 5.0V, Sn/Pb

IBM11E4480BA......4M x 36 EOS ..........11/11, 5.0V, Au.................

IBM11D8480BA .....8M x 36 EOS .......... 11/11, 5.0V, Sn/Pb

IBM11E8480BA......8M x 36 EOS .......... T1/11, 5.0V, AUt et

168 Pin DIMMS - Pality .......cccoeeiineeiiininiinissssene s sssssssassse s sessessssessnes S 517
Part Number Organization Features
IBM11M1640BA..... 1M X 64...........ooc. 10/10, 5.0V, Au
IBM11M2640H ....... ....11/10, 5.0V, Au
IBM11M4640C ....... ....12/10, 5.0V, Au
IBM11M1720BA 10/10, 5.0V, Au
IBM11M2720L........ 10/10, 5.0V, Au

IBM11M4720D ....... 12/11, 5.0V, Au

Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,
SnPb = Tin Lead Tabs)
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)
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168 Pin DIMMSs - ECC.......... e e ———— e 647

Part Number Organization Features
IBM11M1730BA ..... iMx72E 10/10, 5.0V, Au....

IBM11M1730BB..... 1M x 72 E 10/10, 3.3V, Au....
IBM11M2730H ....... 2Mx 72 E 11/10, 5.0V, Au....
IBM11M2730HB.....2M x 72 E 11/10, 3.3V, Au....
IBM11M4730C........ IMx72E 12/10, 5.0V, Au....
IBM11M4730CB.....4Mx 72 E 12/10, 3.3V, Au....
IBM11M8730P ....... 8Mx72E 12/10, 5.0V, Au....
IBM11M8730PB...... 8Mx72E 12/10, 3.3V, Au....
IBM11M8730HB.....8M x 72 E................ 12/11, 3.3V, Au
IBM11M16730CB... 16M x 72 E.............. 13/11, 3.3V, Au
T2 Pin SO DIMMS ......ccoeeeviiveieerrirssssmeereeisess s ssssssseesssesesssssssssssesssssassssnsesessssssessenensns
Part Number Features
IBM11S1320BL 10/10, 5.0V, Au
IBM11S1320BN 10/10, 3.3V, Au....
IBM11S1320NL 12/8,5.0V, Au......
IBM11S1320NN 12/8, 3.3V, Au......
IBM11S2320HL 11/10, 5.0V, Au....
IBM11S2320HN 11/10, 3.3V, Au....
IBM11S2320NL 12/8, 5.0V, Au
IBM11S2320NN 12/8, 3.3V, Au
IBM11S4320HL 11/10, 5.0V, Au
IBM11S4320HN 11/10, 3.3V, Au....
1BM11S4320CL 12/10, 5.0V, Au....
IBM11S4320CN 12/10, 3.3V, Au
IBM11S1360BL 10/10, 5.0V, Au
IBM11S1360NL 12/8, 5.0V, Au......
IBM11S1360NN 12/8, 3.3V, Au......
IBM11S2360NL 12/8, 5.0V, Au......
IBM11S2360NN 12/8, 3.3V, Au......
IBM11S4360BL 11/11, 5.0V, Au
IBM11S4360BN 11/11, 3.3V, Au
IBM11S4360DL 12/11, 5.0V, Au
IBM11S4360DN 12/11, 3.3V, Au
IC DRAM Cards............. terrsssssmrereseessssEeerresesesssssmRREerereesessesnRsererersesannnan rereeresernsnenens 1047
Part Number Organization Features
IBM11J1320BL....... 1M x 32 10/10, 5.0V
IBM11J1320BN ...... 1M x 32 10/10, 3.3V
IBM11J2320BL....... 2M x 32 10/10, 5.0V
IBM11J2320BN....... 2M x 32 10/10, 3.3V
IBM11J2320HL ...... 2Mx32...ccoeiee. 11/10, 5.0V
IBM11J2320HN...... 2M X 32, 11/10, 3.3V

Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,

SnPb = Tin Lead Tabs)
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)
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IBM11J4320HL 11/10, 5.0V
IBM11J4320HN 11/10, 3.3V
IBM11J4320BL........ 11/11, 5.0V ....
IBM11J4320CL 12/10, 5.0V
IBM11J4320CN 12/10, 3.3V
IBM11J8320CL 12/10, 5.0V
IBM11J8320CN 12/10, 3.3V
IBM11J1360BL....... 10/10, 5.0V
IBM11J2360BL........ 10/10, 5.0V
IBM11J4360BL....... 11/11, 5.0V
I1BM11J4360DL ...... 12/11, 5.0V
IBM11J8360BL....... 11/11, 5.0V
IBM11J8360DL 12/11, 5.0V
Application NOteS.........cccvcmnreiinitnn vesrrserinaen
DRAM Module Product OVEIVIEW ..........ccccovevirvvievieveecee e
72 Pin SIMM Characteristics..........
168 Pin DIMM Characteristics....................
88 Pin IC DRAM Card Characteristics ......
72 Pin SO DIMM CRATACIEIISHICS ..vovveeveveeerierierierecriiristeseeerereeseerseseeesessssssesssssarsssssssssessensassssssaneens
Error Indicator Lines on ECC-On SIMM MOGUIES .......cccooiiiiiiiiiieetie ettt
Fault Tolerance DeciSioN iN MEMOIY.........cccooiiviiei it ceee e st tesee et et e saee e rseaeneenees
Sales & Distributor Offices .......ccccvrreccrrrrecscernserssennene crervennns cresmreerseserenaeresanenes 1381

Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,

SnPb = Tin Lead Tabs)
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)
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Alphanumeric Index

Part Number Type Organization Features Page Number

IBM11D1320BB........ 72 Pin 4 Byte SIMM
IBM11D1320BC......... 72 Pin 4 Byte SIMM
IBM11D13208BD......... 72 Pin 4 Byte SIMM
IBM11D1320L............ 72 Pin 4 Byte SIMM
IBM11D1360BA......... 72 Pin 4 Byte SIMM
IBM11D1360BB......... 72 Pin 4 Byte SIMM
IBM11D1360BD......... 72 Pin 4 Byte SIMM
IBM11D1360EA......... 72 Pin 4 Byte SIMM
IBM11D1360ED......... 72 Pin 4 Byte SIMM
IBM11D1360L............ 72 Pin 4 Byte SIMM
IBM11D1370BA......... 72 Pin 4 Byte SIMM
IBM11D1400BA ......... 72 Pin 4 Byte SIMM .........
IBM11D1480BA.......... 72 Pin 4 Byte SIMM .........
IBM11D2320BC......... 72 Pin 4 Byte SIMM .........
IBM11D23208BD......... 72 Pin 4 Byte SIMM .........
IBM11D2320L............. 72 Pin 4 Byte SIMM .........
IBM11D2360BA.......... 72 Pin 4 Byte SIMM ..........
IBM11D2360BD......... 72 Pin 4 Byte SIMM .........
IBM11D2360EA.......... 72 Pin 4 Byte SIMM .........
IBM11D2360ED......... 72 Pin 4 Byte SIMM .........
IBM11D2360L............. 72 Pin 4 Byte SIMM .........
IBM11D2370BA.......... 72 Pin 4 Byte SIMM .........
IBM11D2400BA.......... 72 Pin 4 Byte SIMM .........
IBM11D2480BA.......... 72 Pin 4 Byte SIMM ...

10/10, 5.0V, Sn/Pb ..o 37
..10/10, 5.0V, Sn/Pb ....... e 37
..10/10, 5.0V, Sn/Pb .......... ... 53
..10/10, 5.0V, LC, Sn/Pb ....cccecvvnrenns
10/10, 5.0V, Sn/Pb
10/10, 5.0V, Sn/Pb
10/10, 5.0V, Sn/Pb
10/10, 5.0V, Sn/Pb
10/10, 5.0V, Sn/Pb
10/10, 5.0V, LC, Sn/Pb
10/10, 5.0V, Sn/Pb ..........

10/10, 5.0V, Sn/Pb .......

...10/10, 5.0V, Sn/Pb .......

...10/10, 5.0V, Sn/Pb .......

..10/10, 5.0V, Sn/Pb ..........

..10/10, 5.0V, LC, Sn/Pb ...

...10/10, 5.0V, Sn/Pb ..........

..10/10, 5.0V, Sn/Pb .....coceeiirn
10/10, 5.0V, SN/Pb ....cooviiiiene
10/10, 5.0V, Sn/PDb ..........

10/10, 5.0V, LC, Sn/Pb ...

10/10, 5.0V, Sn/Pb ..........

10/10, 5.0V, Sn/Pb .......

...10/10, 5.0V, Sn/Pb .......

IBM11D4320B ........... 72 Pin 4 Byte SIMM ......... 11/11, 5.0V, Sn/Pb .......
IBM11D4360B ........... 72 Pin 4 Byte SIMM ......... 11/11, 5.0V, Sn/Pb .......
IBM11D4370C ........... 72 Pin 4 Byte SIMM ......... 12/10, 5.0V, Sn/Pb ..o
IBM11D4400C ........... 72 Pin 4 Byte SIMM ......... 12/10, 5.0V, Sn/Pb .....ccocecinene
IBM11D4480BA......... 72 Pin 4 Byte SIMM ......... ..11/11, 5.0V, Sn/Pb .......
IBM11D8320B ........... 72 Pin 4 Byte SIMM ......... 11/11, 5.0V, Sn/Pb .......
IBM11D83608B ........... 72 Pin 4 Byte SIMM .......... 11/11, 5.0V, Sn/Pb .......
IBM11D8370C ........... 72 Pin 4 Byte SIMM ......... 12/10, 5.0V, Sn/Pb .......
IBM11D8400C............ 72 Pin 4 Byte SIMM ......... 12/10, 5.0V, Sn/Pb .......

IBM11D8480BA.......... 72 Pin 4 Byte SIMM ..........
IBM11E1320BB.........72 Pin 4 Byte SIMM .........
IBM11E1320BC......... 72 Pin 4 Byte SIMM .........
IBM11E1320BD......... 72 Pin 4 Byte SIMM .........
IBM11E1320L............ 72 Pin 4 Byte SIMM .........
IBM11E1360BA..........72 Pin 4 Byte SIMM .........
IBM11E1360BB......... 72 Pin 4 Byte SIMM ..........
IBM11E1360BD......... 72 Pin 4 Byte SIMM .........
IBM11E1360EA .........72 Pin 4 Byte SIMM ..........
IBM11E1360ED......... 72 Pin 4 Byte SIMM .........
IBM11E1360L............ 72 Pin 4 Byte SIMM ......... 10/10, 5.0V, LC, AU ...cvvcvricrirnanne
PIBM11E1370BA....... 72 Pin 4 Byte SIMM ......... 10/10, 5.0V, Au
IBM11E1400BA.......... 72 Pin 4 Byte SIMM ......... 1Mx40E..... 10/10, 5.0V, Au .....
IBM11E1480BA ......... 72 Pin 4 Byte SIMM ......... 1M x 36 EOS....10/10, 5.0V, AU ....ccvoiriiiiircienne

Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,
SnPb = Tin Lead Tabs)
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)

...11/11,5.0V, Sn/Pb .......
10/10, 5.0V, Au ........

...10/10, 5.0V, Au .....
..10/10,5.0V, Au ............
..1010, 5.0V, LC, Au ......
..10/10, 5.0V, Au ............
10/10, 5.0V, Au .....
10/10, 5.0V, Au .....
10/10, 5.0V, Au .....
10/10, 5.0V, Au ............

Page 11



Alphanumeric Index

Part Number Type Organization Features Page Number
IBM11E2320BC......... 72 Pin 4 Byte SIMM ......... 2Mx32............ 10/10, 5.0V, Au
IBM11E2320BD......... 72 Pin 4 Byte SIMM ......... 2Mx32.....ceuee 10/10, 5.0V, Au
IBM11E2320L............ 72 Pin 4 Byte SIMM .......... 2Mx32........... 10/10, 5.0V, LC, AU ..o 117
IBM11E2360BA ......... 72 Pin 4 Byte SIMM ......... 2Mx 36............ 10/10, 5.0V, AU ..oovinericeeees 245
IBM11E2360BD......... 72 Pin 4 Byte SIMM .......... 2Mx 36............ 10/10, 5.0V, AU .o, 261

IBM11E2360EA ......... 72 Pin 4 Byte SIMM ......... 2Mx 36 QC......10/10, 5.0V, AU ...ccccevvciiiiiicne 277
IBM11E2360ED.......... 72 Pin 4 Byte SIMM ......... 2Mx36 QC......10/10, 5.0V, AU ..coooerviiiiiiinene 295
IBM11E2360L............ 72 Pin 4 Byte SIMM ......... 2Mx36............ 1010, 5.0V, LC, Au .....coevvviies

IBM11E2370BA ......... 72 Pin 4 Byte SIMM ......... 2Mx36E........ 10/10, 5.0V, Au
IBM11E2400BA ......... 72 Pin 4 Byte SIMM ......... 2Mx40E....... 10/10,5.0V,Au ......
IBM11E2480BA.......... 72 Pin 4 Byte SIMM ......... 2M x 36 EOS....10/10, 5.0V, Au

IBM11E4320B ........... 72 Pin 4 Byte SIMM ......... 4Mx32..... 11/11, 5.0V, Au
IBM11E4360B ........... 72 Pin 4 Byte SIMM ......... 4Mx36........... 11/11, 5.0V, Au
IBM11E4370C ........... 72 Pin 4 Byte SIMM ......... 4Mx36E....... 12/10, 5.0V, Au
IBM11E4400C ........... 72 Pin 4 Byte SIMM ......... 4Mx40E........ 12/10, 5.0V, Au

IBM11E4480BA ......... 72 Pin 4 Byte SIMM ......... 4M x 36 EOS....11/11, 5.0V, Au
IBM11E8320B ........... 72 Pin 4 Byte SIMM ......... 8Mx32....... 11/11, 5.0V, Au
IBM11E8360B .......... 72 Pin 4 Byte SIMM ......... 8Mx36......... 11/11, 5.0V, Au
IBM11E8370C ........... 72 Pin 4 Byte SIMM ......... 8Mx36E....... 12/10, 5.0V, Au

IBM11E8400C ........... 72 Pin 4 Byte SIMM ......... 8Mx40E.......12/10, 5.0V, Au
IBM11E8480BA ......... 72 Pin 4 Byte SIMM ......... 8Mx 36 EOS....11/11, 5.0V, Au
IBM11J1320BL.......... 88 Pin IC DRAM Card...... IMx32.......... 10/10, 5.0V .............
IBM11J1320BN ......... 88 Pin IC DRAM Card...... IMx32.. 10/10,3.3V .....
IBM11J1360BL .......... 88 Pin IC DRAM Card...... iMx36........... 10/10, 5.0V ......
IBM11J2320BL .......... 88 Pin IC DRAM Card.....2M x 32............ 10/10, 5.0V
IBM11J2320BN ......... 88 Pin IC DRAM Card.....2M x 32............ 1010, 3.3V
IBM11J2320HL .......... 88 Pin IC DRAM Card......2M x 32 ............ 11/10, 5.0V
IBM11J2320HN ......... 88 Pin IC DRAM Card.....2M x 32............ 11/10, 3.3V
IBM11J2360BL .......... 88 Pin IC DRAM Card......2M x 36 ............ 10/10, 5.0V
IBM11J4320BL........... 88 Pin IC DRAM Card.....4M x32............ 11/11, 5.0V
IBM11J4320CL........... 88 Pin IC DRAM Card.....4M x32............. 12/10, 5.0V ......
IBM11J4320CN ......... 88 Pin IC DRAM Card.....4M x 32............ 12/10, 3.3V ......
IBM11J4320HL.......... 88 Pin IC DRAM Card......4M x 32 ............ 11/10, 5.0V ......
IBM11J4320HN ......... 88 Pin IC DRAM Card...... 4M x 32 11710, 3.3V
IBM11J4360BL ..........88 Pin IC DRAM Card...... 4M x 36

IBM11J4360DL .......... 88 Pin IC DRAM Card......4M x 36
IBM11J8320CL........... 88 Pin IC DRAM Card......8M x 32
IBM11J8320CN ......... 88 Pin IC DRAM Card......8M x 32
IBM11J8360BL .......... 88 Pin IC DRAM Card......8M x 36
IBM11J8360DL.......... 88 Pin IC DRAM Card......8M x 36
IBM11M1640BA ........ 168 Pin 8 Byte DIMM........ 1M x 64
IBM11M16730CB....... 168 Pin 8 Byte DIMM ....... 16Mx 72 E
IBM11M1720BA ........ 168 Pin 8 Byte DIMM ....... 1M x72
IBM11M1730BA ........ 168 Pin 8 Byte DIMM ....... 1IMx72E
IBM11M1730BB ........ 168 Pin 8 Byte DIMM ....... 1Mx72E
IBM11M2640H........... 168 Pin 8 Byte DIMM........ 2Mx64............ 11/10, 5.0V, Au
IBM11M2720L ........... 168 Pin 8 Byte DIMM ....... 2Mx72............ 10/10, 5.0V, Au

Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,

SnPb = Tin Lead Tabs)
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)
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Alphanumeric Index

Part Number Type Organization Features Page Number
IBM11M2730H........... 168 Pin 8 Byte DIMM ....... 2Mx72E......... 11/10, 5.0V, Au
IBM11M2730HB......... 168 Pin 8 Byte DIMM ....... 2Mx72E......... 11/10, 3.3V, Au ....
IBM11M4640C........... 168 Pin 8 Byte DIMM...... 4MxX64......... 12/10, 5.0V, Au ....
IBM11M4720D........... 168 Pin 8 Byte DIMM ....... AMXT72............ 12/11, 5.0V, Au ....
IBM11M4730C........... 168 Pin 8 Byte DIMM...... AMXT72E....... 12/10, 5.0V, Au ....
IBM11M4730CB......... 168 Pin 8 Byte DIMM ....... AMxT72E...... 12/10, 3.3V, Au ....
IBM11M8730HB......... 168 Pin 8 Byte DIMM........ 8Mx72E......... 12/11,3.3V, Au ....
IBM11M8730P........... 168 Pin 8 Byte DIMM........ 8Mx72E..... 12/10, 5.0V, Au ....
IBM11M8730PB ........ 168 Pin 8 Byte DIMM....... 8Mx72E........ 12/10, 3.3V, Au ...
IBM11S1320BL ......... 72 Pin 4 Byte SO DIMM... 1M x 32 ........... 10/10, 5.0V, Au
IBM11S1320BN......... 72 Pin 4 Byte SO DIMM... 1M x32............. 10/10, 3.3V, Au
IBM11S1320NL ......... 72 Pin 4 Byte SO DIMM... 1M x 32............. 12/8,5.0V, Au ......
IBM11S1320NN......... 72 Pin 4 Byte SO DIMM... 1M x32............ 12/8, 3.3V, Au
IBM11S1360BL ......... 72 Pin 4 Byte SO DIMM... 1M x 36............. 10/10, 5.0V, Au
IBM11S1360NL ......... 72 Pin 4 Byte SO DIMM... 1M x 36 ............ 12/8, 5.0V, Au
IBM11S1360NN......... 72 Pin 4 Byte SO DIMM... 1M x 36 ............ 12/8, 3.3V, Au
IBM11S2320HL ......... 72 Pin 4 Byte SO DIMM...2M x 32 ............ 11/10, 5.0V, Au ....
IBM11S2320HN......... 72 Pin 4 Byte SO DIMM...2M x 32............. 11/10, 3.3V, Au ...
IBM11S2320NL ......... 72 Pin 4 Byte SO DIMM...2M x 32............ 12/8, 5.0V, Au
IBM11S2320NN......... 72 Pin 4 Byte SO DIMM...2M x 32 ........... 12/8, 3.3V, Au
1BM11S2360NL ......... 72 Pin 4 Byte SO DIMM...2M x 36 ............ 12/8, 5.0V, Au

IBM11S2360NN......... 72 Pin 4 Byte SO DIMM...2M x 36 ............ 12/8,3.3V, Au ......
1BM1154320CL ......... 72 Pin 4 Byte SO DIMM...4M x32........... 12/10, 5.0V, Au
IBM11S4320CN......... 72 Pin 4 Byte SO DIMM... 12/10, 3.3V, Au
IBM11S4320HL ......... 72 Pin 4 Byte SO DIMM... 11/10, 5.0V, Au ....
IBM11S4320HN......... 72 Pin 4 Byte SO DIMM... 11/10, 3.3V, Au ....
IBM11S4360BL ......... 72 Pin 4 Byte SO DIMM...4M x 36 ............ 11/11, 5.0V, Au
IBM11S4360BN........ 72 Pin 4 Byte SO DIMM...4M x36............ 11/11, 3.3V, Au
IBM11S4360DL ......... 72 Pin 4 Byte SO DIMM... 12/11, 5.0V, Au ....
IBM11S4360DN......... 72 Pin 4 Byte SO DIMM... 12/11, 3.3V, Au

Features: Addressing; Power Supply; Special Features ( LC = Low Current, SR = Self Refresh, Au = Gold Tabs,
SnPb = Tin Lead Tabs)
Organization: Organization, Special Features (QC = Quad CAS, E = ECC Optimized, EOS = ECC-On-SIMM)
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DRAM Module Numbering

Company _I
Identification

Product Family /
Quality Designator

Premium DRAM 11
Standard DRAM B1

I__._‘
Product Identifier

30 Pin SIMM/ Sn/Pb Tab pins

30 Pin SIMM/ Au Tab pins

30 Pin SIMM/ pinned

72 Pin SIMM/ Sn/Pb Tab pins

72 Pin SIMM/ Au Tab pins

72 Pin SIMM/ pinned

88 Pin DRAM Card (Buffered inputs)

88 Pin Reserved

168 Pin DIMM/ Au Tab Pins

72 Pin SO DIMM/Au Tab Pins

I 11 [ 1) 12 {3 i 1 i e [ o e
L _I_I I_I_J

Super Low Power, 3.3V No Self Refresh
Super Low Power, 3.3V, Self Refresh

— | =
sembly Memor -
Depth Product Revision
1 or 2 digits
25 256K depth
51 512K de:m Speed of Pary
1 1Mdepth 10 100ns (x10% V¢g)
80 80ns (+10% Vcc)
2 2Mdepth
4 aMdepth 70  70ns (+10% V¢e)
8 oM depth 60 60ns (+10% Vee)
50 50ns (+10% Vcg)
16 16Mdepth 40 40ns (+10% Veg)
32 32Mdepth
64 64M depth
13 128M depth
26 256M depth
52 512M depth _Power / Refresh Sort: 1 Digit or Blank
Blank Standard Power, 5V, No Self Refresh
A Standard Power, 5V, Self Refresh
B Standard Power, 3.3V, No Self Refresh
(o] Standard Power, 3.3V, Self Refresh
I L Low Power, 5V, No Self Refresh
. . M Low Power, 5V, Self Refresh
Eunctions Supported: N Low Power, 3.3V, No Self Refresh
0 Fast Page Mode P
1 Nibble Mode P Low Power, 3.3V, Self Refresh
2 Static Column Mode S Super Low Power, 5V, No Self Refresh
T Super Low Power, 5V, Self Refresh
5 Hyper Page Mode u
\'
z

sembly Memol idt
X8

X9

x 16

x18

X 32

x 33

X 36 (Parity)

x 36 (ECC applications)

X 36 (Custom)

x 40 (ECC applications)

X 36 (ECC-on-board, 12/8 code)
x 36 (ECC-On-board,Error reporting)
X 64 (TBD applications)

X 72 (Parity applications)

X 72 (ECC applications)

X 80 (ECC applications)

TZE2rXe I OMMmMmOO®>

Per Datasheet

DRAM Type (Organization of DRAMSs used on assembly)
x1 DRAMSs used on the assembly
x4 DRAMSs, x1 for parity (if applicable), square addressing (i.e. 11/11)
x4 DRAMSs, x1 for parity (if applicable), # Row Addr = # Column Addr + 2
x4 DRAMSs, x1 for parity (if applicable), Mixed Addressing (i.e. 12/11)
x4 DRAMSs, x4/4 CE for parity, square addressing (i.e. 11/11)
x4 DRAMSs, x4/4 CE for parity,# Row Addr = # Column Addr + 2
x4 DRAMSs, x4/4 CE for parity, Mixed Addressing (i.e. 12/11)
%8 or 9 DRAMSs, # Row Addr = # Column Addr + 1 (i.e. 11/10)
X8 or 9 DRAMSs, # Row Addr = # Column Addr + 3 (i.e. 12/9)
x8 or 9 DRAMSs, # Row Addr = # Column Addr + 5 (i.e. 13/7)
x16 or x18 DRAMS, # Row Addr = # Column Addr (i.e. 10/10)
x16 or x18 DRAMSs, # Row Addr = # Column Addr + 2 (i.e. 11/9)
x16 or x18 DRAMSs, # Row Addr = # Column Addr + 4 (i.e. 12/8)
Non-standard DRAMs used on the assembly (per Datasheet)
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Introduction

Superior integrated circuit device reliability is
attained when it is an integral part of process devel-
opment, design and manufacturing. This section
describes the methodology used by the IBM Micro-
electronics Division to achieve robust DRAM
designs prior to market introduction, and the pro-
cesses employed to ensure products of utmost qual-
ity and reliability during volume production.

Reliability Goal

Our goal is to achieve failure rates during product
life which are consistently below customer require-
ments. A time distribution of reliability failures is
described by the “bathtub” curve depicted in Figure
1. The curve is divided into three segments: an
infant mortality period marked by a rapidly decreas-
ing failure rate; a stable, useful life period where the
failure rate continues to decrease, and a period of

Figure 1. Bathtub Curve

increasing failure rate representing the onset of
product wear-out. Infant mortality and useful life fail-
ures are caused by defects introduced during the
manufacturing process; most of these defects are
eliminated via high-efficiency reliability screens.
Wear-out failures are avoided through careful tech-
nology development and product design, and by the
use of effective process monitors during production.

Reliability Management System

Reliability fails are a combination of three problem
types: wear-out mechanisms which shorten useful
life, systematic defects caused by process variation
beyond acceptable limits, and random defects cre-
ated by process deficiencies. IBM Microelectronics’
comprehensive development and manufacturing
strategy emphasizes reliability in our designs and
processes to manage all three problem types. Early
design and qualification activities eliminate wear-out
failure mechanisms (e.g., hot carriers and electromi-

Infant
Mortality

Useful Life

Wearout
(well beyond nor-

(fails removed
by burn-in)

mal product life)

Failure Rate

Field Use Hours
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gration) during normal product life, and establish
technology and process limits which minimize
design sensitivity to manufacturing defects. Process
control and tooling improvements, combined with
high-efficiency burn-in and maverick screens, pro-
vide continuous defect reduction. Attributes of the
reliability management system are summarized in
Figure 2.

Qualification Process

An overview of the qualification cycle, from
technology inception to full production, is given in
Figure 3 on page 25. Reliability management begins
with the start of a new technology, when design
models are developed and used to evaluate new
features, and reliability test structures are defined.
Mechanism-specific accelerated tests are then

Figure 2. Reliability Management System

performed to assess wear-out mechanisms,
including hot carriers, dielectric integrity, ionics and
temperature stability, mechanical stability, stress
induced metal voiding, and electromigration. The
qualification process establishes the control of wear-
out mechanisms to well beyond intended product
life. Stress results are utilized to define chip and
technology design groundrules (e.g., hot carriers
and electromigration), application specification
limits, and process controls to avoid wear-out. Wafer
screen and burn-in design requirements are verified.
Upon successful completion of the technology
qualification phase, early production devices are
subjected to a full series of chip and assembly tests
and stresses. These include functionality tests to
define test margins for outgoing quality, functional
stresses to measure product reliability, and
temperature-humidity and thermal cycle stresses to
assess package integrity. A summary of product

Wearout Mechanisms

Strategy:

Systematic Defects

Strategy:

Random Defects

Strategy:

- Technology “Weak Points”

- Eliminate From Design

« Technology Design/Change
+ Chip Design Groundrules

« Application Specifications

- Process Marginality Beyond Acceptable Norm

- Control Technology & Process
« Technology Design

« Layout Groundrules

+ Process Monitors

- Process Deficiencies

- Continual Defect Reduction
+ Technology/Tooling Improvements

- Screen Out Residuals
» Wafer/Chip Screens
+ Maverick Controls

- High-Efficiency Burn-in
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qualification tests and stresses is provided in Table ,
“DRAM Product Qualification Tests,” on page 26.
Failures experienced during these stresses receive
complete electrical and physical failure analysis.
Root cause failure information is fed back to process
and design engineering with the goal of eliminating
all failure mechanisms. With every new DRAM
technology, product functional stresses are
conducted at a minimum of three voltage and
temperature conditions to develop voltage and
temperature acceleration models. These models are
then used to predict product reliability performance
compared to program objectives. Acceleration
model development is summarized in Figure 4 on
page 27.

Figure 3. Qualification Cycle

Before a product design is introduced into full scale
production, it undergoes an exhaustive functional
test evaluation as a key element of the overall quali-
fication process. The objective of this evaluation is
to confirm that the product exhibits adequate perfor-
mance margins over the application specification
limits. Issues must be resolved prior to the exit of the
qualification cycle. Resolution may include a re-
design, process fix, or the addition of a manufactur-
ing test which ensures outgoing product will have
sufficient margin.

T0

SQ

Production

- Technology Definition

« Critical Design Points

+ Reliability Test Vehicles
« Design Models

- Technology Feasibility

« Rules For Wearout Avoidance

» Formal Test Structure Evaluations

« Critical Parameters/Ground Rule Generation

- Manufacturing Feasibility

« Chip/Package Design Robustness

« Product Reliability Models/Measured Levels
« Burn-in Strategy Verification

- Manufacturability
- Fabricator Process Integrity, Repeatability
« Product Monitors Established

- Production Monitor

- Routine Stresses/Tests Vs. Targets
» Maverick Controls

« Line/Field Returns Program
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DRAM Product Qualification Tests

Accelerated Stress/Test Sa(r_{]aptl’?e'l;y)pe Wh?_lr_lazzq;)ired
In-line Process Data Wafer Test Structures UF 23
Packaging Assembly Structures UF 4,5
Construction Analysis FTM 2-5
Salt Atmosphere FTM 45
Flammability FTM 45
Marking Permanence FTM 45
Solderability FTM 45
Solvent Resistance FTM 45
Group “B” Mechanical Tests Vibration FBTM 45
Solder Dip FBTM 45
Thermal Shock FBTM 45
Impact Shock FBTM 4,5
Bubble Leak FT™M 45
Helium Leak FTM 45
Kinetics HTB Evaluation FTM 1,2,3,6

" . Module Level FBTM 1-5
Funckonaiity Tests Card/System Level FBTM 1,4
Latchup Tests FBTM 2,3
[ESD Tesis FBIM 23
Precondﬁoning FBTM 2-5
High Temperature Operating Life FBTM 23
Low Temperature Operating Life FBTM 23
Thermal Cycle FBTM 2-5
Extended Stresses THB, HAST FBTM 2-5
Pressure Cooker Test FBTM 2-5
Low Temperature Storage FBTM 45
B High Temperature Storage FBTM 2-5

Soft Error Rate Tests FBTM 1,2,3,4,6

Table 1
Designation Sample Description
u Unfinished or Subassembly Stage
F Finished Unit (Wafer or Device)
FTM Finished, Tested and Marked (No Burn-in)
FBTM Finished, Burned-in, Tested and Marked
Table 2
Designation When Required
1 New Die Design or New Product
2 New Wafer Fabrication Technology
3 Major Change to Wafer Fabrication Process
4 New Package Type or Assembly Technology
5 Major Change to Chip Size, Leadframe Design, Packaging Materials or Assembly Process
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Figure 4. Acceleration Model Development

[ Accelerated Stress _I

Data Points
Best-Fit Line

Stress Hours
« No-Burn-in Devices

« Cum. Fails = K (Hours)"

« Define Burn-in Conditions
« Verify No Wearout

« Predict Use Failure Rates

« Develop V, T Acceleration Factors

In Cumulative Fails

f Model Development J

Temperature <
Acceleration ]

Voltage
Acceleration

In Stress Hours
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Failure Rate Calculations

Product reliability data is typically composed of sev-
eral different failure mechanisms which may contrib-
ute failures differently as a function of voltage and
temperature. When projecting reliability perfor-
mance at actual use conditions from accelerated
test data, the contribution of individual mechanisms
with unique voltage and temperature kinetics
behavior must be acknowledged. This is particularly
important when the accelerated stress failure mix
includes mechanisms with relatively low accelera-
tion, where it can be expected that these will con-
tribute a disproportionate number of fails at lower
use conditions. In the absence of such fails, it is
common practice to use voltage and temperature
acceleration factors which combine all mechanisms
into a composite model. Temperature acceleration
for semiconductor failure mechanisms is usually
determined from the Arhennius equation:

AFT = exp[Ea/k x (1/Ty - 1/Tg)]
where: kis Boltzmann’s constant (8.617e+)

Ty and Tg are use and stress tempera-
tures, expressed in °K

E, is the activation energy in ev. The
composite value for 4M DRAM derived
from our product qualifications is
0.65ev.

From modeling evaluations conducted during our
product qualifications, voltage acceleration is
described by:

AFy = exp(B x (Vs - Vy))

where: Vg and V, are stress and use voltages,
expressed in volts.

B is the voltage acceleration term (1/V).
The composite value for p from our 4M
DRAM qualifications is 3.5.

Failure rates at use conditions can be calculated
from accelerated stress data by converting the data
to equivalent use hours with the voltage and tem-
perature acceleration factors previously described.
An example of a failure rate calculation for 4M
DRAM is shown in the example below.

Failure Rate Calculation Example

Inputs/Assumptions

+ 1000 devices through functional stress (HTOL)

« HTOL = 5.1 Volts, 125°C, 1000 Hours, produc-
ing 2 fails

+ Operating conditions = 3.6 Volts, 85°C

+ E3=0.65ev. and g = 3.5V

» Chi-Squared distribution with 90% confidence
interval

Failure Rate Calculation

The relationship between failure rate and the Chi-
Squared distribution, expressed in fits, is as follows:

A= 2 / @x1) = (x2x10%)/(@xD.H)

Where: A = Failure Rate
t = Time (Hours)

D.H = Device-hours representing equivalent
Use-Hours

x2 =The Chl-Squared distribution for a
given confidence interval = X2 (a,
d.f.), where:

a = The CHI-Squared confidence interval
d.f. = Degrees of freedom = (2r + 2),
where:
r = Number of observed HTOL failures
« Device-Hours from HTOL stress are sample
size multiplied by stress time and voltage &
temperature acceleration factors:

D.H. = (1000 x 1000 x 190.6 x 8.3) = 1.58 *
10¢ Device-Hours
« From Chi-Squared distribution tables, the 2
Value for 2 fails at 90% confidence is 10.645.
Thus, the failure rate is:

A =(10.645 x 109) / (2 x 1.58 x 109) = 3.4FIT
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Production Test Strategy

A key design feature of our DRAM product set is the
ability to invoke ‘test modes’ which provide an effi-
cient and cost effective means of testing at both
wafer and packaged device level. This feature
affords reduced test times over conventional test
methods while actually providing improved test cov-
erage, guaranteeing superior product quality. Mod-
ule level testing is performed at both elevated and
sub-ambient temperatures to meet customer needs
over the entire temperature operating range. The
test programs are designed to guarantee that
shipped product meets the application specifications
for input levels, A.C. and D.C. parametrics, and
access and other timing parameters, including data
retention. A comprehensive set of patterns is
employed which subjects the modules to a variety of
address, data, and timing schemes to ensure the
product will perform as expected in customer envi-
ronments.

High-Efficiency Burn-in

For over a decade, all IBM Microelectronics DRAMs
have seen full In Situ burn-in, that is, dynamic stress
with functional tests to monitor outputs while devices
are undergoing burn-in. All fails experienced during
burn-in, including those occurring at high voltage
and temperature conditions, are identified. A typical
In Situ burn-in test/stress sequence is shown in Fig-
ure 5. In Situ burn-in screen efficiency is unparal-
leled; it ensures full product functionality at burn-in
conditions, finds equipment problems as they arise,
and identifies unique fails during stress, including
recoverable fails such as ionics. Because it provides
reliability information for each production lot, In Situ
burn-in has evolved as an important part of the mav-
erick control strategy to improve line quality. Com-
bined with our design and process control practices,
it enables us to achieve world-class reliability levels
on our DRAM products. Figure 6 on page 30 demon-
strates the reliability benefit of In Situ burn-in; in the
example, early life behavior is dominated by burn-in
escapes (i.e., fails which, for equipment and other

Figure 5. In Situ Burn-in Stress/Test Sequence

140

® ® ® © ® 0@

*I To }-Stress 1 4

BURN-IN CHIP TEMPERATURE (° C)

l—Stress 2 —‘

l—Stress 3~1 Tend

Tests @ ® ® Continuous read/write/data record at burn-in conditions

Other Tests: Specific data patterns before and after individual stresses

Burn-in Time
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Figure 6. Example of In Situ Burn-in Reliability Benefit
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e (25 Hours x 400X V, T Acceleration.)
= « PowerLaw N =02
* Includes 98% perfect burn-in
plus 2% burn-in escape
| | |
1K 10K 100K
In Field Use Hours

reasons, escape the full burn-in process, and which
are minimized by In Situ burn-in).

Quality/Reliability Monitor
Program

Once in full production, product chip and assembly
test and stress monitors are established to provide
an ongoing measurement of line quality and reliabil-
ity. Samples are drawn from products representing
each major process and packaging technology. A
quarterly report summarizing monitor results is avail-
able upon request. The data is used by IBM Micro-
electronics to measure overall product quality and
reliability trends, to detect quality and reliability prob-
lems, and to verify corrective actions.

Process/Design Re-qualification

Re-qualification is required whenever major process
or design changes occur, and appropriate tests and
stresses are performed. Figure 7 on page 31 sum-
marizes the re-qualification process. Changes are
classified as potentially impacting form, fit, function,
or reliability, as determined by the Technical Review
Board (TRB).

Quality/Reliability Maintenance

In-line and end-of-line critical parameters have been
established to measure and control manufacturing
operations which may affect quality and reliability
performance. Parametric trends are routinely moni-
tored via statistical process control (SPC), and cor-
rective actions are taken as required. In addition, a
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Figure 7. Re-qualification Process

Product engineering/
originator joint review

Critical
process?

P.E./Originator joint
risk assessment
(Rel, Yield, AOQL)

Qual Definition

Qual Execution
Early Implementation

comprehensive system of maverick limits has been
defined which detects systematic process and
defect problems with known or possible adverse reli-
ability or quality impact, and provides appropriate
disposition of product containing such problems.
This disposition frequently results in wafers being
scrapped. These actions have resulted in improved
process control and tighter process distributions,
leading to better quality and reliability. The maverick
control process is summarized in Figure 8 on page
32; a diagram illustrating the use of In Situ burn-in
data for maverick control is shown in Figure 9 on
page 33.

Quality Monitor And Customer
Feedback

The customer feedback process is a key component
of our quality program. Our semiconductor manufac-
turing facility has a long history of working very
closely with card and system manufacturing sites to
obtain significant product performance data. It is
through such data exchange programs that IBM
Microelectronics has demonstrated world class
product performance, with the goal of continuous
improvement for all of our customers.
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Figure 8. Maverick Control Process

Maverick control limit
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Burn-in loss
Yield loss
lqq distribution

In-line meas.
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<100% Chip
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PSL = Process Specification Limit
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Figure 9. In Situ Maverick Control Process
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IBM11D1320BC IBM11D1320BB
IBM11E1320BC IBM11E1320BB

1M x 32 DRAM Module

Features

« 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

tan |Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns{130ns

tpc |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
- Single 5V, + 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

+ Au and Sn/Pb versions available

e o o o o

Description
The IBM11D1320BB/C is a 4MB industry standard

72-pin 4-byte single in-line memory module (SIMM).

The module is organized as a 1Mx32 high speed
memory array that is intended for use in 16, 32 and
64 bit applications. It is manufactured with 8 1Mx4
devices, each in either a 350mil or 300mil package,
and is compatible with the JEDEC 72-Pin SIMM
standard.

The 1BM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx36 parity SIMM,
IBM11D1360B, as well as higher density and
ECC-optimized SIMMs.

Card Outline

03H7145
MMDS02DSU-02
Revised 5/94
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IBM11D1320BB IBM11D1320BC
IBM11E1320BB IBM11E1320BC
1M x 32 DRAM Module

Pin Description Pinout
RAS0, RAS2  |Row Address Strobe Pin# |Name | Pin# |[Name | Pin# [Name | Pin# [Name | Pin# |Name | Pin# |Name
"CASD - GAS3__|Column Address Strobe 1 [Vss | 13 [a1 | 25 [D@24] 37 [Nc | 49 [pa9 | &1 |DaQ14
WE Read/write Input 2 |pao | 14 [a2 | 26 |pa7 | 38 |nc | s0 |p@27| 62 |Dass
A0 - A9 Address Inputs
boo7.516 | 3 |DQ18| 15 |A3 27 |DQ25| 39 [Vss 51 |DQ10| 63 [DQ15
18-25,27-34  |Data Inputioutput 4 |pat | 16 [aa | 28 [a7 | 40 [CASO| 52 |DQ2s| 64 {Da3a
Vee Power (+5V) 5 [DQ19| 17 [A5 29 [NC | 41 |CAS2| 53 [DQ11| 65 |DQ16
Vss Ground 6 [paz | 18 [a6 [ 30 [Vec | 42 [GAS3| 54 [Da2se] 66 [Nc
Ne No Connect 7 |pazo| 19 [Nc [ 31 [as | 43 [cAS1] 5 [patz2| 67 [PD1
PD1 - PD4 Presence Detects —
DQ3 | 20 |DQ4 | 32 (A9 44 |RASO| 56 |DQ30| 68 |PD2
9 [DQ21| 21 |DQ22] 33 |NC 45 INC 57 |DQ13| 69 |PD3
10 |Vce 22 |DQs | 34 |RAS2| 46 |NC 58 [DQ31| 70 |PD4
11 |NC 23 [DQ23| 35 [NC 47 |WE 59 {Vec | 71 |NC
12 |AO 24 |[DQ6 | 36 |[NC 48 [NC 60 |DQ32] 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
|1BM11D1320BA-60 1M x 32 60ns Sn/Pb 4.25"x 1" x .205"
1BM11D1320BA-70 1M x 32 70ns Sn/Pb 4.25"x 1" x .205"
IBM11E1320BA-60 1M x 32 60ns Au 4.25"x 1" x .205”
IBM11E1320BA-70 1M x 32 70ns Au 4.25" x 1" x .205”
1BM11D1320BB-60 1M x 32 60ns Sn/Pb 4.25" x .85" x .205" 1
IBM11D1320BB-70 1M x 32 70ns Sn/Pb 4.25" x .85" x .205" 1
IBM11E1320BB-60 iMx 32 60ns Au 4.25" x .85" x .205" 1
IBM11E1320BB-70 1M x 32 70ns Au 4.25" x .85" x .205" 1
1BM11D1320BC-60 1M x 32 60ns Sn/Pb 4.25" x 1" x .205" 2
IBM11D1320BC-70 1M x 32 70ns Sn/Pb 4.25"x 1" x .205" 2
IBM11E1320BC-60 1M x 32 60ns Au 4.25" x 1" x .205” 2
IBM11E1320BC-70 1M x 32 70ns Au 4.25" x 1" x .205" 2
1. Limited availability, for height-constrained applications.
2. ‘C’ revision replaces ‘A revision, all specifications are identical or improved. ‘C’ revision uses new raw card which is common with
IBM11D1360E.
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IBM11E1320BC |BM11E1320BB
1M x 32 DRAM Module
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IBM11D1320BB 1BM11D1320BC
IBM11E1320BB IBM11E1320BC
1M x 32 DRAM Module

Truth Table
Function RAS CAS WE Row | Column All DQ bits
Address Address
Standby H X X X X High impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
f;s'csggee Mode - Read: L HosL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f:f&?;ge Mode - Write: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage 051065 \ 1
Vin Input Voltage 0710 Ve +07 \Y 1
Vour Output Voltage -0.7t0Vgc + 0.7 \" 1
Toer Operating Temperature 0to+70 °C 1
Tste Storage Temperature -55to +125 °C 1
Pp Power Dissipation 525 w 1
lout Short Circuit Output Gurrent 50 mA 1

ods may affect reliability.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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1BM11D1320BC I1BM11D1320BB
IBM11E1320BC IBM11E1320BB
1M x 32 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee  |Supply Voltage 45 5.0 55 v 1
Vin Input High Voltage 24 —_ Vee Vv 1
Vi Input Low Voltage 0.0 — 038 \ 1
1. All voltages referenced to Vgs.
Capacitance (T, =0to+70°C, Vg = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Ci Input Capacitance (A0-A9) 50 pF
Ci Input Capacitance (RAS) 26 pF
Cia Input Capacitance (CAS) 14 pF
Cia Input Capacitance (WE) 41 pF
Cio Output Capacitance (DQO-DQ34) 13 pF
MMBS03DSU-02 Page 1
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1BM11D1320BB IBM11D1320BC
IBM11E1320BB IBM11E1320BC
1M x 32 DRAM Module

DC Electrical Characteristics (Ta=0to+70°C, Vcc =5+ 0.5V)

Symbol Parameter Min Max Units Notes
Operating Current -60 — 960
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: fgc = tge min) 70 — 864
Standby Current (TTL)
lccz Power Supply Standby Current — 16 mA
(RAS = CAS 2V)y)
RAS Only Refresh Current -60 — 960
lcca Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS >Vi: tac = tre min) -70 - 864
Fast Page Mode Current -60 — 600
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) -70 — 560
Standby Current (CMOS)
lces Power Supply Standby Current — 16 mA
(RAS = CAS = V¢ -0.2V)
CAS Before RAS Refresh Current___ -60 — 960
lccs Avera ower Supply Current, CAS Before RAS Mode mA 1,3
S Cycling: trc = trc Min) 70 — 864
Input Leakage Current RAS -40 +40
Input Leakage Current, any input =%a
o 10.0< Viy < (Vo < 6.0V)) CAS 20 +20 wA
All Other Pins Not Under Test = 0V All others -80 +80
Output Leakage Current
low) | (Dour is disabled, 0.0 < Vour < Vec) -10 +10 KA
Output High Level
Vo Output "H" Level Voltage (loyr = -4mA @ 2.4V) 24 - v
Output Low Level
VoL [Output "L” Level Voltage (lour = +4mA @ 0.4V) - 04 v

1. lcct, locs, lcca @and Igcs depend on cycle rate.
2. lge1, loca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Igcy, it can be changed once or less when CAS = V.
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T = IBM11D1320BC IBM11D1320BB
IBM11E1320BC IBM11E1320BB
1M x 32 DRAM Module

AC Characteristics (Ty =0t +70°C, Voc =5+ 0.5V)

1. V4 (min) and V| (max) are reference levels for measuring timing of input signals. Transition times are measured between V, and
V|L4

2. An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. The DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the
power supply voltage.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter %0 Sk Units Notes
Min Max Min Max

trc Random Read or Write Cycle Time 110 128K 130 128K ns

twe  |RAS Precharge Time 40 — 50 — ns

tce  |CAS Precharge Time 10 — 10 — ns

tras | RAS Pulse Width 60 16K 70 16K ns

tcas  |CAS Pulse Width 15 — 20 — ns

tasr  |Row Address Setup Time 0 — 0 — ns

tran  |Row Address Hold Time 10 - 10 — ns

tasc  |Column Address Setup Time 0 — 0 — ns

fcan  |Column Address Hold Time 10 — 15 — ns

taco  |RAS to CAS Delay Time 20 45 20 50 ns 1

taap | RAS to Column Address Delay Time 10 — 15 — ns 2

tasn  |RAS Hold Time 15 — 20 — ns

tcsu  |CAS Hold Time 60 — 70 — ns

tcre  |CAS to RAS Precharge Time 10 — 10 — ns

tozc |CAS Delay Time from Dyy _ — _ - ns 3
tr Transition Time (Rise and Fall) 3 50 3 50 ns

tan  |Column Address Hold Time Referenced to RAS 45 — 50 — ns

1. Operation within the trcp (Max) limit ensures that tgac (Mmax) can be met. tgep (Max) is specified as a reference point only: if trep is
greater than the specified trep (max) limit, then access time is controlled by tcac.

2. Operation within the tgpp (max) limit ensures that tgac (Max) can be met. trap (Max) is specified as a reference point only: If tap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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IBM11D1320BB IBM11D1320BC
IBM11E1320BB IBM11E1320BC
1M x 32 DRAM Module

Write Cycle
-60 -70
Symbol Parameter i Ve i Vi Units Notes
twes |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 10 — 15 — ns
twp Write Command Pulse Width 10 — 15 — ns
tawe  |Write Command to RAS Lead Time 15 — 20 — ns
tow.  |Write Command to CAS Lead Time 15 — 20 — ns
twecr |Write Command Hold Time Referenced to RAS — — — — ns 1
towr  |Data Hold Time Referenced to RAS — — — — ns 1
tos Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 10 — 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter 50 70 Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address — 30 — 35 ns 1,2
trecs |Read Command Setup Time 0 — 0 — ns
tach |Read Command Hold Time to CAS 0 — 0 — ns 3
tren  |Read Command Hold Time to RAS 0 — 0 — ns 3
traL  |Column Address to RAS Lead Time 30 — 35 — ns
tcaL  |Column Address to CAS Lead Time — —_ —_ —_ ns 4
tciz |CASto Outputin Low-Z 0 — 0 — ns
ton Qutput Data Hold Time 0 — 0 — ns
tcop  |CAS to Dy Delay Time 10 — 15 — ns
torr  |Output Buffer Turn-off Delay 0 10 0 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcpa, taa-
3. Either tgcy or tgry Must be satisfied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1320BC IBM11D1320BB
IBM11E1320BC 1BM11E1320BB
1M x 32 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
toc Fast Page Mode Cycle Time 40 — 45 — ns

taasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns

tcpRH RAS Hold Time from CAS Precharge — — — —_ ns 1

cpa Access Time from CAS Precharge — 35 — 40 ns 2,3
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Access time is determined by the latter of trac, tcac, tcpa, 1aa.
3. Access time assumes a load of 100pF.

Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
tewm (C S before RAS Refresh Cycle) 15 - 15 - ns
CAS Setup Time_ _
losR | (CAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time
e |(GAS before RAS Relresh Cydle) 5 - 5 - ns
WE Hold Tim
twhn | (GAS before RAS Refresh Cycle) 10 - 10 - ns
trec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms. The DC variation in the V¢¢ supply may not exceed 300mV within a refresh interval
(16ms).
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1BM11D1320BB I1BM11D1320BC
IBM11E1320BB IBM11E1320BC
1M x 32 DRAM Module

Read
trc
tras tp ;
Vi — A [ Y
RAS
V|L - K |
tCSH
treo trsH - tere — o
VIH —_ L
CAS tcas
Vie — + f
le—traD traL _!
teal
bsr— [ tasc —» 0
AR
—{tRaAH e —{tcan fe—
Address
WE
DlN
VOH —_ X - .
Dour Hi-Z Valid Data Out Hi-z —
VOL — -
trac ton
o or L
03H7145
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IBM11D1320BC IBM11D1320BB
IBM11E1320BC IBM11E1320BB
1M x 32 DRAM Module

Write Cycle (Early Write)

tre
tRAS tRP
Vi _ \ X
RAS
Vi i
tesu
tren trsH < lerp
s foxs
V"_ —
le— trAD —
tash ] I tasc—] ‘_t,m
o tRAH [« jlcanle
Address Column
twer
—_ t
WE We
tonr
o tos ] - toH
a R
D Valid Data In
» 7
Von- )
Dour Hi-Z
VoL—

L “q” or “L”
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Fast Page Mode Read Cycle
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DOUT
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Fast Page Mode Write Cycle

tre

trase
Vine 3
RAS
V|L__ ( n
tec
le—troo < topl ter | le_tRsH____]
Vik—
CAS
V|L._
Address

terp

< “H” or L
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IBM11D1320BB IBM11D1320BC
IBM11E1320BB IBM11E1320BC
1M x 32 DRAM Module

RAS Only Refresh Cycle
tre
tras e trp

Vi _ A ] i
RAS

Vi _ 1

- .
trpc

Vi
CAS

VIL —-—

tasn | R
_\tRanle_

Address
VOH__.
Dour Hi-Z
VOL —_
: "H“ or “L
Note: WE, Dy are “H" or “L"
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IBM11D1320BC IBM11D1320BB
IBM11E1320BC IBM11E1320BB
1M x 32 DRAM Module

CAS Before RAS Refresh Cycle

RC
tras tre
Vin — 2 \_
RAS
Vi — tnPc \ 7]
‘.‘ fosa | trpc —]
— t
cp t
Vi _ | CHR
CAS
Ve - |
—= twrH
WE
teop
Vin _
Dn Hi-Z
Vi —

3

G

Note: Addresses are “H" or “L"
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Layout Drawing (IBM11E1320BB)
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IBM11D1320BD
IBM11E1320BD

1M x 32 DRAM Module

Features

+ 72-Pin JEDEC Standard Single-In-Line
Memory Module
+ Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 18ns

taa {Access Time From Address | 30ns | 35ns

trc | Cycle Time 110ns}130ns

tec |Fast Page Mode Cycle Time| 40ns | 40ns

+ High Performance CMOS process
+ Single 5V, + 0.5V Power Supply

» Low active current dissipation

» Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

» Au and Sn/Pb versions available

e o o o o

Description

The IBM11D1320BD is a 4MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 1Mx32 high speed
memory array that is intended for use in 16, 32 and
64 bit applications. It is manufactured with 8 1Mx4
devices, each in a 300mil package, and is compati-
ble with the JEDEC 72-Pin SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,

flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx36 parity SIMM,
IBM11D1360B, as well as higher density and
ECC-optimized SIMMs.

Card Outline

03H7139
MMDS15DSU-00
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IBM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

Pin Description Pinout
RAS0, RAS2  |Row Address Strobe Pin# |[Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# |Name
“CAS0 - CAS3 | Column Address Strobe 1 |Vss | 13 |A1 | 25 |pQea| 37 NG | 49 |DQe | 61 |DQis
WE Readfwrite Input 2 [pao | 14 [A2 | 26 |pa7 | 38 |NG | 50 |Da27| 62 |pass
A0 - A9 Address Inputs
boo7 516 | 3 |pQig| 15 |A3 27 [pQ2s| 39 |Vss | 51 [DQ10| 63 |DQ15
18.25,27.34  |Data Inputioutput 4 |pai | 16 |a4 | 28 [a7 | 40 |CASO| 52 |pQ2s| 64 [Da34
Vee Power (+5V) 5 [DQi9| 17 |As 29 INC | 41 |CAS2| 53 |DQ11| 65 |DQ16
Vss Ground 6 |Da2 | 18 A6 | 30 |Vec | 42 |GAS3| 54 |pQ29| 66 |NC
Ne No Connect 7 |pazo| 19 [N | 31 |as | 43 |CAS1]| 55 |DQi2| 67 |PD1
PD1 - PD4 Presence Detects —
8 |DQ3 | 20 |DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
9 |pQ21| 21 [DQ22| 33 [NC | 45 |[NC | 57 |DQ13| 69 |PD3
10 [Vec | 22 |Das | 34 |RAS2| 46 {[NC | 58 |DQ31| 70 |PD4
11 INC | 23 |DQ23| 35 INC | 47 |WE | 59 [Vcc | 71 |NC
12 |A0 24 |DQ6 | 36 NG | 48 [NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D1320BD-60 1M x 32 60ns Sn/Pb 4.25"x 1" x 205"
IBM11D1320BD-70 1M x 32 70ns Sn/Pb 4.25"x 1" x 205"
IBM11E1320BD-60 1M x 32 60ns Au 4.25"x 1" x .205"
1BM11E1320BD-70 1M x 32 70ns Au 4.25"x 1"x 205"
Page 54 MMDS 1905000
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1BM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

Block Diagram

DQO ;g -k --DQ7 DQY -y g4 - -y DQ16
I P 1t i
DQ1-4 DQ1-4 DQi-4
WE WE WE WE WE
CASO CAS CAS  u2 S s CAS s
RBASO RAS RAS RAS RAS
E OE OE E
E AO-A9 E A0-A9 E A0-A9 [L AO-A9
= = =
= 10 = 10 = 10 = 10
CAS1
(oY R F: N -,.DQ25 DQ274 ¢ 4 - m - e e - _,- DQ34
L H1 1]
DQ1-4 DQ1-4 Q1-4
— WE WE WE
CAS2 oA s s us RS g
RAS2 RAS RAS RAS
E OE OE
l; AC-A9 [; A0-A9 I;' AO-A9
= =
= 10 = 10 = 10
CAS3
AQ-A9
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IBM11D1320BD 555—?::
IBM11E1320BD
1M x 32 DRAM Module
Truth Table
Function RAS CAS WE | pfow | Column All DQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
f:f'csgge Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
e Mode - Vile: L HoL L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +6.0 v 1
Vin Input Voltage -1.0t0 +6.0 Vv 1
Vout Output Voltage -1.0t0 + 6.0 \' 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55 10 +125 °C 1
Pp Power Dissipation 3.75 w 1
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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IBM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vce  |Supply Voltage 4.5 5.0 5.5 \ 1
Vin Input High Voltage 2.4 — Vgc+ 0.5 \" 1
Vi Input Low Voltage 0.5 — 0.8 \Y 1
1. All voltages referenced to Vss.
Capacitance (T, =0to+70°C, Vcc = 5.0 £ 0.5V)
Symbol Parameter Max Units Notes
Cy Input Capacitance (A0-AS) 60 pF
Cp Input Capacitance (RAS) 35 pF
Cps Input Capacitance (CAS) 21 pF
Cus Input Capacitance (WE) 67 pF
Cio Output Capacitance (DQ0-DQ34) 13 pF
(B0 Page 7
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IBM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

DC Electrical Characteristics

(TA=0t0 +70°C, Vg =5+ 0.5V)

Output "L" Level Voltage (lout = +4.2mA @ 0.4V)

Symbol Parameter Min Max Units Notes

Operaung Current -60 — 680

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tag = trc min) 70 — 560
Standby Current (TTL)

locz Power Supply Standby Current —_— 16 mA
(RAS = CAS 2V)
RAS Only Refresh Current -60 — 680

leca Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2Vu: tge = tre min) -70 — 560
Fast Page Mode Current -60 s 480

lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V|, CAS, Address Cycling: tp¢ = tpc min) -70 — 400
Standby Current (CMOS)

lees Power Supply Standby Current — 8 mA
(RAS = CAS = V¢c - 0.2V)
CAS Before RAS Refresh Current -60 — 680

lccs Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: trc =t min) 70 - 560
Input Leakage Current RAS -40 +40
Input Leakage Current, any input P

hay (0’_30 <Vin< ?Vcc <6.0V)) y inp CAS -20 +20 pA
All Other Pins Not Under Test = 0V All others -80 +80
Qutput Leakage Current

lowy  |(Dour is disabled, 0.0 < Vour < Vec) -10 +10 HA
Output High Level

Vor  10utput "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v

VoL Output Low Level _ 0.4 v

1. lcei, loea, Icca and Igcg depend on cycle rate.
2. lgci, lecs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Icy, it can be changed once or less when TAS = V.
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IBM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

AC Characteristics (Ta=0to +70°C, Vcc =5+ 0.5V)

1.

2.

V4 (min) and V|i_(max) are reference levels for measuring timing of input signals. Transition times are measured between V; and
ViL.

An initial pause of 100ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min Max Min Max

tre Random Read or Write Cycle Time 110 128K 130 128K ns
te  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns
taas  [RAS Pulse Width 60 18K 70 16K ns
tcas  |CAS Pulse Width 15 — 18 — ns
tasn  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 —— 0 — ns
tcan  |Column Address Hold Time 10 — 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 52 ns 1
trap  |RAS to Column Address Delay Time 13 — 15 — ns 2
tasn  |RAS Hold Time 15 — 18 — ns
sy |CAS Hold Time 60 — 70 — ns
tcap  |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Dyy ' 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 50 3 50 ns

taR Column Address Hold Time Referenced to RAS — — — — ns 3

. Operation within the trcp (Max) limit ensures that tgac (Max) can be met. tgep (Max) is specified as a reference point only: if trep is
greater than the specified tgcp (max) limit, then access time is controlled by toac.

. Operation within the tgap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

. This timing parameter is not applicable to this product, but applies to a related product in this family.
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IBM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

Write Cycle
Symbol Parameter 50 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 10 — 15 — ns
twe  |Write Command Pulse Width 10 — 15 — ns
tawe  |Write Command to RAS Lead Time 15 — 18 — ns
tow.  |Write Command to CAS Lead Time 15 — 18 — ns
twen |Write Gommand Hold Time Referenced to RAS — — — — ns 1
tohr  |Data Hold Time Referenced to RAS — — — — ns 1
tos Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 15 —_ 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter %0 e Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 - 70 ns 1,2
tcac  |Access Time from CAS — 15 — 18 ns 1,2
taa Access Time from Address — 30 — 35 ns 1,2
tres |Read Command Setup Time 0 — 0 — ns
tach  |Read Command Hold Time to CAS 0 — 0 — ns 3
traH  |Read Command Hold Time to RAS 0 — 0 — ns 3
traL  |Column Address to RAS Lead Time 30 — 35 — ns
tca.  |Column Address to CAS Lead Time — — — — ns 4
tcz |CASto Output in Low-Z 0 — 0 — ns
toH Qutput Data Hold Time 0 — 0 — ns
tcop | CAS to Dyy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of tgac, tcac, tcPa, 1AA.
3. Either tgcy or tgrH Must be satisfied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. 1torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1320BD
IBM11E1320BD
1M x 32 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
toc Fast Page Mode Cycle Time 40 — 40 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tceri | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcra Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, taa.
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Ti
old Time
lcHR | (CAS before RAS Refresh Cycle) 10 - 10 - ns
CAS Setup Time _
lesn (CAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time .
Wrp | (GAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time
wrr | (GAS before RAS Refresh Gycle) 1o - 10 - ns
trec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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Write Cycle (Early Write)
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Fast Page Mode Write Cycle
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RAS Only Refresh Cycle
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CAS Before RAS Refresh Cycle
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Layout Drawing
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IBM11D1320L
IBM11E1320L

1M x 32 DRAM Module

Features

» 72-Pin JEDEC Standard Single-In-Line
Memory Module
» Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns

tac |Cycle Time 110ns|130ns

tec |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
+ Manufactured with 16Mb DRAMS (1M x 16)

« Single 5V, £ 0.5V Power Supply

» Low current consumption

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D1320L is a 4MB industry standard

72-pin 4-byte single in-line memory module (SIMM).

The module is organized as a 1Mx32 high speed
memory array that is intended for use in 16, 32 and
64 bit applications. It is manufactured with 2 1Mx16
devices, each in a 400mil TSOP package, and is
compatible with the JEDEC 72-Pin SIMM standard.

This assembly is intended as a direct replacement
for 1Mx4-based SIMMs, while significantly reducing
power dissipation. The use of TSOP packages
allows tighter SIMM spacing (.3” on center). Input

loading is consistent with 4Mb-based assemblies
due to the addition of discrete capacitors maximizing
compatibility at the system-level.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx32 non-parity
SIMM, IBM11D1320B, as well as higher density, par-
ity and ECC-optimized SIMMs.

Card Outline

03H7550
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IBM11D1320L
IBM11E1320L

1M x 32 DRAM Module

Pin Description Pinout
RASO, RAS2 |Row Address Strobe Pin# |Name | Pin# |Name | Pin# |Name | Pin# [Name | Pin# |Name | Pin# |Name
CASO - CAS3  |Column Address Strobe 1 |Vss 13 |A1 25 |paea| 37 [NC 49 |pQ9 61 |DQ14
We Read/write Input 2 |pao | 14 |2 | 26 |pa7 | 38 [NC | 50 |p@27]| 62 |pass
A0 - A9 Address Inputs
3 [DQ1g| 15 |A3 27 |pQ2s| 39 |Vss | 51 |DQ10]| 63 |DQi5
DQO-7, 5-16, Data Input/output —
18-25, 27-34 P P 4 |pQt | 16 |A4 28 |A7 40 |CAS0| 52 |DQ2s| 64 |DQ34
Vee Power (+5V) 5 [DQ19| 17 [As 29 [NC 41 |CAS2| 53 |DQ11| 65 |DQ16
Vss Ground 6 |pa2 | 18 |as | 30 |Voc | 42 |[CAS3| 54 |DQ29| 66 |NG
NC No C 1 —
o ~onnee 7 |pazo| 19 [nc | 31 [ae | 43 [CAS1] 85 [pQiz| 67 [PD1
PD1 - PD4 Presence Detects —
8 (D@3 | 20 |pQ4 | 32 |A9 44 |RASO| 56 |DQ30| 68 |PD2
9 |DQ21| 21 [DQ22| 33 [NC | 45 |NC 57 |DQ13| 69 |PD3
10 |Voc | 22 [DQs | 34 |RAS2| 46 |NC 58 |DQ31| 70 |PD4
11 INC | 23 |DQ23| 35 |NC 47 |WE | 59 [Vec | 71 |NC
12 |A0 24 |DQ6 | 36 [NC | 48 |NC 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D1320LA-60 1M x 32 60ns Sn/Pb 4.25"x1"x.104"
IBM11D1320LA-70 1M x 32 70ns Sn/Pb 425"x1"x.104"
IBM11E1320LA-60 1M x 32 60ns Au 425" 1"x.104"
IBM11E1320LA-70 1M x 32 70ns Au 4.25"x1"x.104"
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Block Diagram

DQ18.DQ25 DQ27.DQ34

| |

DQ DQ

U2

DQO.DQ7 DQ9 I DQ16
DlQ DQ
A0 - A9 AD- A9
WE WE
mo RAS Ut
CASO LCAS
CAS1 UCAS
EOE
RAS2
CAS2
CAS3

03H7550
MMDS28DSU-00
Revised 7/94

Page 71



IBM11D1320L
IBM11E1320L
1M x 32 DRAM Module

Truth Table
Function v RAS TAS WE | phiow | Solumn All DQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
e Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
’:;s‘c';;gee Mode - Write: L HosL L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh HoL L H X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +7.0 \Y 1
Vin Input Voltage -0.5 to min (Vg + 0.5, 7.0) \Y 1
Vour Output Voltage 0.5 to min (Vg + 0.5, 7.0) \Y 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -5510 +125 °C 1
Pp Power Dissipation 21 w 1
lout Short Circuit Output Current 50 mA 1
1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.
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IBM11D1320L
IBM11E1320L
1M x 32 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee  |Supply Voltage 45 5.0 55 Vv 1
Vi Input High Voltage 24 — Vec+0.5 \ 1
Vi Input Low Voltage -0.5 e 0.8 \Y% 1
1. All voltages referenced to Vss.
Capacitance (Ta=0to +70°C, Vcc = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cpy Input Capacitance (A0-A9) 47 pF
Ci Input Capacitance (RAS) 32 pF
Cia Input Capacitance (CAS) 17 pF
Cu Input Capacitance (WE) 50 pF
Cio Output Capacitance (DQ0-DQ34) 15 pF
MMDSS8DSU-00 Page 73
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IBM11D1320L
IBM11E1320L
1M x 32 DRAM Module

DC Electrical Characteristics (Ta=0t0+70°C, Vcc =5+ 0.5V)

Output "L" Level Voltage (lour = +4.2mA @ 0.4V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 390

leci Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = trc min) -70 — 340
Standby Current (TTL)

lccz Power Supply Standby Current — 4 mA
(RA RAS = CAS 2Vin)
RAS Only Refresh Current -60 —_ 390

lcca Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2V|: tgc = tgc min) 70 — 340
Fast Page Mode Current -60 — 180

leca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V., CAS, Address Cycling: tpc = tpc min) 70 — 160
Standby Current (CMOS)

lces Power Supply Standby Current — 2 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current___ -60 — 390

lccs Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tac = tgc min) 70 - 340
Input Leakage Current RAS -10 +10
Input Leakage Current, any input —

W) |00 Vins Voo < 60V) CAS 10 +10 KA
All Other Pins Not Under Test = 0V All others 20 +20
Output Leakage Current

lowy  |(Doyr is disabled, 0.0 < Vour < Voo) -10 +10 KA
Output High Level

Voi  |0utput "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v

VoL Output Low Level _ 0.4 v

1. leet, lecs, lcca and Igce depend on cycle rate.
2. lcci, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Igca, it can be changed once or less when CAS = V.
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IBM11D1320L
IBM11E1320L
1M x 32 DRAM Module

AC Characteristics (Ty=0to+70°C, Voc =5+ 0.5V)

1.

2.

3.

Vin (min) and V| (max) are reference levels for measuring timing of input signals. Transition times are measured between V; and
An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min Max Min Max

tre Random Read or Write Cycle Time 110 128K 130 128K ns

trp RAS Precharge Time 40 — 50 — ns

tcp CAS Precharge Time 10 — 10 — ns
tras  |RAS Puise Width 60 16K 70 16K ns
tcas  |CAS Pulse Width 15 — 20 — ns
tasr  |Row Address Setup Time 0 —_ 0 —_ ns
than  |Row Address Hold Time 10 —_ 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcaH  |Column Address Hold Time 15 — 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 50 ns 1
trap  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasi  |RAS Hold Time 15 — 20 — ns
tcsi  |CAS Hold Time 60 — 70 — ns
tcrp |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Dy 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 30 3 30 ns

R Column Address Hold Time Referenced to RAS —_— — —_ — ns 3

. Operation within the trcp (max) limit ensures that trac (Max) can be met. trep (Max) is specified as a reference point only: if tacp is

. Operation within the tgap (max) limit ensures that tgag (max) can be met. trap (Max) is specified as a reference point only: If tgap

. This timing parameter is not applicable to this product, but applies to a related product in this family.

greater than the specified tgcp (max) limit, then access time is controlled by tcac.

is greater than the specified tgap (max) limit, then access time is controlled by taa.

03H7550
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IBM11D1320L
IBM11E1320L
1M x 32 DRAM Module

Write Cycle
Symbol Parameter 60 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 —_ 15 — ns
twp Write Command Pulse Width 15 — 15 — ns
taw.  [Write Command to RAS Lead Time 15 — 20 — ns
tow.  |Write Command to CAS Lead Time 15 — 20 — ns
tweca  |Write Command Hold Time Referenced to RAS — —_ —_— — ns 1
towr  |Data Hold Time Referenced to RAS - — — — ns 1
tos Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 15 e 15 —_ ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
-0 70
Symbol Parameter Vi Ve i i Units Notes
trac  |Access Time from RAS — 60 - 70 ns 1,2
teac  |Access Time from CAS — 15 — 20 ns 1,2
taa Access Time from Address —_ 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 — ns
tach  |Read Command Hold Time to CAS 0 — 0 — ns 3
taen  [Read Command Hold Time to RAS 5 — 5 — ns 3
tra.  |Column Address to RAS Lead Time 30 — 35 — ns
fcau  |Column Address to CAS Lead Time 30 - 35 — ns
tez  |CASto Output in Low-Z 0 — 0 — ns
toH Output Data Hold Time 3 e 3 — ns
tcop  |CAS to Dyy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, topa. taa-
3. Either tgcn or tgry Must be satisfied for a read cycle.
4. topr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1320L
IBM11E1320L
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Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tpc Fast Page Mode Gycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcPRH RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, topa, taa-
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
lckr | (CAS before RAS Refresh Cycle) 20 - 20 - ns
CAS Setup Time _
lesh | (CAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time
twap (CAS before RAS Refresh Cycle) 10 - i0 - ns
WE Hold Tim
twer | GAS before HAS Refresh Cycle) 10 - 10 - ns
tapc  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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1M x 32 DRAM Module
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Write Cycle (Early Write)
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1M x 32 DRAM Module

Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle
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RAS Only Refresh Cycle
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CAS Before RAS Refresh Cycle
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Layout Drawing
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IBM11D2320BC
IBM11E2320BC

2M x 32 DRAM Module

Features

+ 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
trac | RAS Access Time 60ns | 70ns
tcac | CAS Access Time 15ns | 20ns

taa {Access Time From Address | 30ns | 35ns

tac |Cycle Time 110ns|130ns

tpc |Fast Page Mode Cycle Time| 40ns | 45ns

+ High Performance CMOS process
« Single 5V, £ 0.5V Power Supply

+ Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D2320BC is an 8MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 2Mx32 high speed
memory array, and is configured as 2 1Mx32 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 16, 32
and 64 bit applications. It is manufactured with 16
1Mx4 devices, each in either a 350mil or 300mil
package, and is compatible with the JEDEC 72-Pin

SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx36 parity SIMM,
IBM11D2360B, as well as other density offerings
and ECC-optimized SIMMs.

Card Outline
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IBM11D2320BC
IBM11E2320BC

2M x 32 DRAM Module
Pin Description Pinout
RASO - RAS3 |Row Address Strobe Pin #|Name | Pin # | Name [ Pin # |Name | Pin # |Name | Pin # |Name | Pin # |Name
CAS0 - CAS3 _ |Column Address Strobe 1 |Ves | 13 |A1 | 25 |DQ24| 37 NG | 49 |DQ9 | 61 [DQ14
WE Read/write Input DQo | 14 |A2 | 26 |pa7 | 38 [nc | 50 |pa2z| 62 [paasa
A0 - A9 Address Inputs
3 |DQi18| 15 |A3 27 {DQ25| 39 |Vss 51 |DQi0| 63 |DQi15
DQ0-7, 918, |paa Input/output —
18-25, 27-34 4 |DQt 16 |Ad 28 |A7 40 |CASO| 52 [DQ28| 64 |DQ34
Veo Power (+5V) 5 |DQ19| 17 (A5 | 29 |NCc | 41 |CAS2| 53 [DQ11| 65 {DQis
Vss Ground 6 [pQ2 | 18 |A6 | 30 |Vec | 42 |[CAS3| 54 |DQ29| 66 |NC
NC No Connect —
7 |DQ20| 19 |[NC 31 |A8 43 |CAS1| 55 |DQ12| 67 |PDt
PD1 - PD4 Presence Detects
8 [DQ3 | 20 {DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
9 |DQ21| 21 |DQ22| 33 |RAS3| 45 |RAS1| 57 |DQ13| 69 |PD3
10 |Vee 22 |DQ5 | 34 |RAS2| 46 [NC 58 |DQ31| 70 |PD4
11 INC | 23 |DQ23| 35 [NC | 47 |WE | 59 |Vec | 71 |NC
12 |AO 24 [DQ6 | 36 |NC 48 [NC 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D2320BA-60 2M x 32 60ns Sn/Pb 4.25"x 1" x .360"
1BM11D2320BA-70 2M x 32 70ns Sn/Pb 4.25"x 1" x .360"
IBM11E2320BA-60 2M x 32 60ns Au 4.25"x 1" x .360"
IBM11E2320BA-70 2M x 32 70ns Au 4.25" x 1" x .360"
1BM11D2320BC-60 2M x 32 60ns Sn/Pb 4.25"x 1" x .360" 1
1BM11D2320BC-70 2M x 32 70ns Sn/Pb 4.25"x 1" x .360 1
IBM11E2320BC-60 2M x 32 60ns Au 4.25" x 1" x .360 1
IBM11E2320BC-70 2M x 32 70ns Au 4.25" x 1" x .360 1
1. ‘C’ revision replaces ‘A’ revision, all specifications are identical or improved. ‘C’ revision uses new raw card which is common with
1BM11D2360E.
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2M x 32 DRAM Module

Block Diagram
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IBM11E2320BC
2M x 32 DRAM Module

Truth Table
Function RAS GAS WE Row | Column All DQ bits
Address Address
Standby H X X X X High Impedance
Read H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
F ;s'csgge Mode - Read: L Hosl H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
':;s'csgge Mode - Write: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage 051065 \" 1
Vin Input Voltage -0.7 1o Vgc + 0.7 \') 1
Vour Qutput Voltage -0.7t0 Vgc +0.7 \% 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -551t0 +125 °C 1
Pp Power Dissipation 10.6 w 1,2
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

2. Maximum power occurs when all banks are active.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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1BM11D2320BC
IBM11E2320BC
2M x 32 DRAM Module

Recommended DC Operating Conditions (T =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 4.5 5.0 55 \% 1
Vin Input High Voltage 24 - Vee \% 1
Vi Input Low Voltage 0.0 — 0.8 \ 1
1. All voltages referenced to Vgs.
Capacitance (T =0to+70°C, Vcc = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-A9) 90 pF
Ciz Input Capacitance (RAS) 37 pF
Cis Input Capacitance (CAS) 37 pF
Cia Input Capacitance (WE) 75 pF
Cio Output Gapacitance (DQ0-DQ34) 25 pF
&3#[7)18?)%DSU—02 Page 89
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IBM11D2320BC E=55
IBM11E2320BC
2M x 32 DRAM Module
DC Electrical Characteristics (Ta=0to+70°C, Voc =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 976
lecy Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tgc min) 70 — 880
Standby Current (TTL)
lcca Power Supply Standby Current — 32 mA
(RAS = cﬁs 2 Vi)
RAS Only Refresh Current -60 — 976
lecs Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS = Viii: trc = trc min) 70 — 880
Fast Page Mode Current -60 —_ 616
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CGAS, Address Cycling: tpc = tpc min) =70 — 566
Standby Current (CMOS)
lecs Power Supply Standby Current — 32 mA
(RAS = CAS = V¢ -0.2V)
CAS Before RAS Refresh Current -60 — 976
lecs Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, CAS, Cycling: tgc = tgc min) -70 — 880
Input Leakage Current RAS -40 +40
Input Leakage Current, any input p—
o (0.0 Vix < (Voo < 6.0V) CAS -40 +40 KA
All Other Pins Not Under Test = 0V All others -160 +160
Qutput Leakage Current
low)  |(Dour is disabled, 0.0 < Vour < Vo) -20 +20 KA
Output High Level
Vor | Output "H" Level Voltage (lour = -4mA @ 2.4V) 24 - v
Output Low Level
VoL Output "L" Level Voltage (lour = +4mA @ 0.4V) - 04 v
1. lccis lees, lcca and Iggg depend on cycle rate.
2. leeis locs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of Igcs, it can be changed once or less when CAS = V),
4. Refresh current is specified for 1 bank..
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IBM11D2320BC
IBM11E2320BC
2M x 32 DRAM Module

AC Characteristics (Ta=01o+70°C, Vg =5+ 0.5V)

1. Vi (min) and V,_(max) are reference levels for measuring timing of input signals. Transition times are measured between V and
V|L.

2. Aninitial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. The DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the
power supply voltage.

3. AC measurements assume tr = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter i Ve in Ve Units Notes
tre Random Read or Write Cycle Time 110 128K 130 128K ns
tre  |RAS Precharge Time 40 — 50 — ns
tcp  |CAS Precharge Time 10 — 10 — ns
tras  |RAS Pulse Width 60 16K 70 16K ns
tcas  [CAS Pulse Width 15 — 20 — ns
tasn  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 - 0 - ns
fcan  |Column Address Hold Time 10 — 15 — ns
taecp  |RAS to CAS Delay Time 20 45 20 50 ns 1
taao  |RAS to Column Address Delay Time 10 —_ 15 _ ns 2
tash  |RAS Hold Time 15 — 20 — ns
tcsh  |CAS Hold Time 60 — 70 — ns
tcap  |CAS to RAS Precharge Time 10 — 10 — ns
tozc  |CAS Delay Time from Dyy — — — — ns 3
tr Transition Time (Rise and Fall) 3 50 3 50 ns
tar Column Address Hold Time Referenced to RAS 45 _— 50 _— ns

1. Operation within the tgcp (max) limit ensures that tgac (Max) can be met. tgep (Max) is specified as a reference point only: if trcp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (max) can be met. trap (Max) is specified as a reference point only: If tgap
is greater than the specified trap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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IBM11D2320BC ===T=
IBM11E2320BC
2M x 32 DRAM Module
Write Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
twes |Write Command Set Up Time 0 — 0 — ns
twen | Write Command Hold Time 10 — 15 — ns
twp Write Command Pulse Width 10 — 15 — ns
trwe  |Write Command to RAS Lead Time 15 — 20 — ns
tewe  |Write Command to CAS Lead Time 15 —_ 20 — ns
twer Write Command Hold Time Referenced to RAS — — — —_— ns 1
trr  |Data Hold Time Referenced to RAS — —_ — — ns 1
tos Dy Setup Time 0 — 0 —_ ns
toH Dy Hold Time 10 — 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa Access Time from Address — 30 — 35 ns 1,2
tres |Read Command Setup Time 0 — 0 — ns
treH |Read Command Hold Time to CAS 0 — 0 — ns 3
trrn  |Read Command Hold Time to RAS 0 — 0 — ns 3
trar  |Column Address to RAS Lead Time 30 — 35 — ns
tcau  |Column Address to CAS Lead Time — — — — ns 4
tciz | CAS to Output in Low-Z 0 — 0 — ns
ton Output Data Hold Time 0 — 0 —_ ns
tcop  |CAS to Diy Delay Time 10 — 15 —_ ns
torr  |Output Buffer Turn-off Delay 0 10 0 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of tgac, tcac, tcra, taa.
3. Either tgcn or trry Must be satisfied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. 1orr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D2320BC
IBM11E2320BC
2M x 32 DRAM Module

Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns

taasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns

tcrry | RAS Hold Time from CAS Precharge — _ —_ _— ns 1

tcpa Access Time from CAS Precharge e 35 — 40 ns 2,3
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Access time is determined by the latter of tgac, Icac, Icpa, taa-
3. Access time assumes a load of 100pF.

Refresh Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
lenr | (GAS before RAS Refresh Cycle) 15 - 15 - ns
CAS Setup Time —
les | (GAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time o
Wrp | (GAS before RAS Refresh Gydle) 5 - 5 ns
WE Hold Time
WaH | (CAS before RAS Refresh Cycle) 10 - 10 - ns
tgec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms. The DC variation in the V¢ supply may not exceed 300mV within a refresh interval
(16ms).

03H7146 Page 93
MMDS03DSU-02
Revised 5/94



IBM11D2320BC
IBM11E2320BC
2M x 32 DRAM Module
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IBM11E2320BC
2M x 32 DRAM Module

Write Cycle (Early Write)
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2M x 32 DRAM Module

Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle
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RAS Only Refresh Cycle
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CAS Before RAS Refresh Cycle
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2M x 32 DRAM Module

Layout Drawing(IBM11D2320BC)
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IBM11D2320BD
IBM11E2320BD

2M x 32 DRAM Module

Features

» 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
tpac | RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 18ns

tan |Access Time From Address | 30ns | 35ns

tac |Cycle Time 110ns{130ns

tec |Fast Page Mode Cycle Time| 40ns | 40ns

« High Performance CMOS process
« Single 5V, + 0.5V Power Supply

+ Low active current dissipation

» Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D2320BD is an 8MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 2Mx32 high speed
memory array, and is configured as 2 1Mx32 banks -
each independently selectable via uniqgue RAS
inputs. The assembly is intended for use in 16, 32
and 64 bit applications. It is manufactured with 16
1Mx4 devices, each in a 300mil package, and is
compatible with the JEDEC 72-Pin SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx36 parity SIMM,
IBM11D2360B, as well as other density offerings
and ECC-optimized SIMMs.

Card Outline

03H7140
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1BM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Pin Description Pinout
RASO - RAS3  |Row Address Strobe Pin #|Name | Pin # |Name | Pin # | Name | Pin # |Name | Pin # |Name | Pin #|Name
CASO - CAS3 |Column Address Strobe 1 |Vss 13 |A1 25 IpQ24| 37 [NC 49 |pag 61 |DQ14
We Readfwrite Input 2 |pao | 14 |A2 | 26 |pa7 | 38 |NC | 50 |Da27| 62 |DQa3s
A0 - A9 Address Inputs
3 |DQ18| 15 |A3 27 |DQ25| 39 |Vss 51 |DQ10| 63 |DQ15
DQ0-7,916,  Ipata Input/output —
18-25,27-34 4 |DQ1 | 16 |A4 28 |A7 40 |CASO| 52 |DQ28| 64 |DQ34
Veo Power (+5V) 5 |pQ19| 17 |[A5 | 20 INC | 41 |CAS2| 53 [pQit| 65 |DQis
Vss skl 6 |DQ2 [ 18 [A6 | 30 |Vec | 42 |CAS3| 54 [DQ29| 66 |NC
NC No Connect —
7 |DQ20| 19 |NC 31 |A8 43 |CAS1| 55 |DQi2| 67 |PD1
PD1 - PD4 Presence Detects
8 |DQ3 20 |DQ4 32 |A9 44 |RASO| 56 |DQ30| 68 |PD2
9 |DQ21| 21 |DQ22| 33 |RAS3| 45 |RAS1| 57 |DQ13| 69 |PD3
10 |Vee 22 |DQ5 | 34 |RAS2| 46 |NC 58 |DQ31| 70 |PD4
11 [NC | 23 |DQ23| 35 [NC 47 |WE | 59 {Vec | 71 INC
12 |AO 24 |DQ6 | 36 |NC 48 |INC 60 |DQ32| 72 [Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
I1BM11D2320BD-60 2M x 32 60ns Sn/Pb 4.25" x 1" x .360"
1BM11D2320BD-70 2M x 32 70ns Sn/Pb 4.25" x 1" x .360"
IBM11E2320BD-60 2M x 32 60ns Au 4.25" x 1" x .360"
1BM11E2320BD-70 2M x 32 70ns Au 4.25"x 1" x .360"
03H7140
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IBM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Block Diagram
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1BM11D2320BD
1BM11E2320BD
2M x 32 DRAM Module

Truth Table
Function RAS TAS WE Row | Golumn All DQ bits
Address Address
Standby H X X X X High Impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
F ;s'czggee Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f:ts‘czage Mode - Write: L H-L L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NG
1. NC= OPEN, Vgs = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -10t0 + 6.0 \ 1
Vin Input Voltage -1.0to +6.0 \Y 1
Vour Output Voltage -1.0t0+6.0 Vv 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature 5510 +125 °C 1
Pp Power Dissipation 75 w 1,2
lout Short Gircuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power occurs when all banks are active.
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IBM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Recommended DC Operating Conditions (T, =0 to 70°C)

Symbol Parameter

Min Typ Max Units Notes
Vec  |Supply Voltage 45 5.0 55 \" 1
Viu Input High Voltage 2.4 — Ve +0.5 \Y) 1
Vi Input Low Voltage -0.5 — 0.8 \ 1
1. All voltages referenced to Vgs.
Capacitance (Ta=0to+70°C, Ve = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Gy Input Capacitance (A0-A9) 100 pF
Cp Input Capacitance (RAS) 40 pF
Cis Input Capacitance (CAS) 40 pF
Cis Input Capacitance (WE) 127 pF
Cio Output Capacitance (DQ0-DQ34) 25 pF
T~ Foon 108
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1BM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

DC Electrical Characteristics (Ta=0to+70°C, Vcc =5+ 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 696

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tpe = tge min) 70 — 576
Standby Current (TTL)

lec2 Power Supply Standby Current — 32 mA
(RAS = CAS 2 V)
RAS Only Refresh Current -60 — 696

leca Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS 2 Vi4: trc = tgc min) -_70 —_— 576
Fast Page Mode Current -60 — 496

lecs Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) 70 — 416

| gtandbé Current (CMOS)

cos ower Supply Standby Current — 16 mA
(RAS = cﬁs =Vec-0.2V)
CAS Before RAS Refresh Current -60 — 696

lccs Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, GAS, Cycling: tac = tac min) -70 — 576
Input Leakage Current RAS -40 +40
Input Leakage Current, any input ——

(0.0 Vi £ (Voo < 6.0V CAS 40 +40 KA
All Other Pins Not Under Test = 0V All others -160 +160
Output Leakage Current

low)  |(Dour is disabled, 0.0 < Vour < Vee) -20 +20 KA
Output High Level

Vou  |Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level

Vou | Output "L" Level Voltage (lour = +4.2mA @ 0.4V) - 0.4 v

1. lco1, loes, lcca and Igcg depend on cycle rate.
2. leci, loca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of lgc, it can be changed once or less when CAS = Vi,
4. Refresh current is specified for 1 bank.
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IBM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

AC Characteristics (Ta=0to+70°C, Voc =5+ 0.5V)

1.

2

3.

Vin (min) and V| (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and
%

An initial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

AC measurements assume tr = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter %0 0 Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 128K 130 128K ns
e |RAS Precharge Time 40 — 50 — ns
tcp  |CAS Precharge Time 10 — 10 — ns
thas  |RAS Pulse Width 60 16K 70 16K ns
tcas  |CAS Pulse Width 15 — 18 — ns
tass  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 —_ 10 —_ ns
tasc  |Column Address Setup Time 0 — 0 — ns
fcan  |Column Address Hold Time 10 — 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 52 ns 1
thao  |RAS to Column Address Delay Time 13 — 15 — ns 2
tasy  |RAS Hold Time 15 — 18 — ns
lcsh  |CAS Hold Time 60 — 70 — ns
tcre  |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Dyy 0 — 0 — ns
tr Transition Time (Rise and Fall) 3 50 3 50 ns
taR Column Address Hold Time Referenced 1o RAS — — — — ns 3

. Operation within the tgcp (Max) limit ensures that tgac (Max) can be met. tgep (Max) is specified as a reference point only: if tacp is
greater than the specified tgcp (max) limit, then access time is controlled by toac.

. Operation within the tgap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If tgap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

. This timing parameter is not applicable to this product, but applies to a related product in this family.
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1BM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Write Cycle
Symbol Parameter 0 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twech  |Write Command Hold Time 10 — 15 — ns
twp Write Command Pulse Width 10 — 15 — ns
taw.  |Write Command to RAS Lead Time 15 —_ 18 — ns
fow.  |Write Command to CAS Lead Time 15 — 18 — ns
twer  |Write Command Hold Time Referenced to RAS — — — — ns 1
towr  |Data Hold Time Referenced to RAS — — — — ns 1
tos Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 15 — 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
-60 -70
Symbol Parameter i Ve i Viax Units Notes
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 18 ns 1,2
tan Access Time from Address —_ 30 —_ 35 ns 1,2
tacs |Read Command Setup Time 0 e 0 — ns
tach  |Read Command Hold Time to CAS 0 —_ 0 —_— ns 3
tren  |Read Command Hold Time to RAS 0 — 0 — ns 3
tga.  |Column Address to RAS Lead Time 30 — 35 — ns
tca.  |Column Address to CAS Lead Time — — — — ns 4
tciz |CASto Output in Low-Z 0 — 0 — ns
ton Output Data Hold Time 0 — 0 — ns
tcop  |CAS to Dyy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, topas 1aa.
3. Either trch or trpy must be satistied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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1BM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tpe Fast Page Mode Cycle Time 40 — 40 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcery | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcra Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, 1aA.
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
levR | (CAS before RAS Refresh Gycle) 10 - 10 - ns
CAS Setup Time
lesr  |(GAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time
AP | GAS before RAS Refresh Gycle) 10 - 10 - ns
WE Hold Time
wrr | (GRS before RAS Refresh Cycle) 10 - 10 - ns
taec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer | Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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IBM11D2320BD
IBM11E2320BD

2M x 32 DRAM Module
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IBM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Write Cycle (Early Write)
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IBM11E2320BD
2M x 32 DRAM Module

Fast Page Mode Read Cycle
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IBM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module

Fast Page Mode Write Cycle
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RAS Only Refresh Cycle

tre

tras

trp

trrc |

Address
VOH_
Dour Hi-Z
VOL _
o or L
Note: WE, Dy are “H” or
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CAS Before RAS Refresh Cycle
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IBM11D2320BD
IBM11E2320BD
2M x 32 DRAM Module
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IBM11D2320L
IBM11E2320L

2M x 32 DRAM Module

Features

» 72-Pin JEDEC Standard Single-In-Line
Memory Module
» Performance:

-60 | -70
1rac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns

trec |Cycle Time 110ns{130ns

tec |Fast Page Mode Cycle Time| 40ns | 45ns

» High Performance CMOS process
» Manufactured with 16Mb DRAMS (1M x 16)

« Single 5V, + 0.5V Power Supply

+ Low current consumption

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D2320L is an 8MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 2Mx32 high speed
memory array, and is configured as 2 1Mx32 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 16, 32
and 64 bit applications. It is manufactured with 4
1Mx16 devices, each in a 400mil TSOP package,
and is compatible with the JEDEC 72-Pin SIMM
standard.

This assembly is intended as a direct replacement
for 1Mx4-based SIMMs, while significantly reducing
power dissipation. The use of TSOP packages

allows tighter SIMM spacing (.3 on center). Input
loading is consistent with 4Mb-based assemblies
due to the addition of discrete capacitors maximizing
compatibility at the system-level.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx32 non-parity
SIMM, IBM11D2320B, as well as other density, par-
ity and ECC-optimized SIMMs.

Card Outline
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1BM11D2320L
IBM11E2320L

2M x 32 DRAM Module

Pin Description Pinout
RAS0 - RAS3  |Row Address Strobe Pin# |Name | Pin# |Name | Pin# |Name | Pin# | Name | Pin# | Name | Pin# |Name
CASOQ - CAS3 |Column Address Strobe 1 |Vss 13 [A1 25 [DQ24| 37 |INC 49 |DQ9 61 |DQ14
WE Read/write Input 2 [pao | 14 [a2 [ 26 [pa7 [ 38 [Nc | 50 [p@27| 62 |pass
A0 - A9 Address Inputs
3 |pQi8| 15 |A3 27 |DQ25| 39 |Vss | 51 |DQi0| 63 |DQi5
DQ0-7, 9-16, Data Input/output —
18-25,27-34 putoutp 4 |pat | 16 a4 | 28 [a7 | 40 [CAS0| 52 [Da2s| 64 |DQ34
Vee Power (+5V) 5 |DQ19| 17 |AS 29 |INC 41 |CAS2| 53 |DQ11| 65 |DQ16
Vss Ground 6 |pa2 | 18 [as | 30 |Vec | 42 [CAS3| 54 |DQ29| 66 |NG
NC No C —
o Connect 7 |pa2o| 19 [N | 31 |as | 43 |CAS1] 55 |DQi2| 67 |PD1
PD1 - PD4 Presence Detects
8 |DQ3 | 20 |DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
9 |DQ21| 21 |DQ22| 33 |RAS3| 45 |RAS1| 57 |DQi3| 69 |PD3
10 [Vec | 22 |DQs | 34 |RAS2| 46 |NC | 58 |DQ31| 70 |PD4
11 INC | 23 |DQ23| 35 [NC | 47 |WE | 59 |Voc | 71 |NC
12 (A0 24 |[DQ6 | 36 INC | 48 [NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D2320LA-60 2M x 32 60ns Sn/Pb 4.25"x 1" x .154"
1BM11D2320LA-70 2M x 32 70ns Sn/Pb 4.25"x 1" x 154"
IBM11E2320LA-60 2M x 32 60ns Au 4.25"x1"x .154"
IBM11E2320LA-70 2M x 32 70ns Au 4.25"x 1" .154"
03H7551
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IBM11D2320L
IBM11E2320L
2M x 32 DRAM Module

Block Diagram
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IBM11D2320L i_-f'-é_fj:
IBM11E2320L
2M x 32 DRAM Module
Truth Table
Function FAS CAS WE Row | Column All DQ bits
Address | Address
Standby H X X X X High Impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
'1:;3}:539: Mode - Read: L Hol H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
e Mode - Wiite: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh HoL L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +7.0 Vv 1
Vin Input Voltage -0.5 to min (Vgg + 0.5, 7.0) Vv 1
Vour Output Voltage -0.5 to min (Vg + 0.5, 7.0) Y 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55t0 +125 °C 1
Pp Power Dissipation 4.3 w 1,2
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power occurs when all banks are active.
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= IBM11D2320L
IBM11E2320L
2M x 32 DRAM Module

Recommended DC Operating Conditions (T =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee  |Supply Voltage 4.5 50 55 \ 1
Vin Input High Voltage 24 — Vec+ 0.5 \ 1
Vi Input Low Voltage 05 — 0.8 Vv 1

1. All voltages referenced to Vgs.

Capacitance (Ta=0to +70°C, Vgc = 5.0 + 0.5V)

Symbol Parameter Max Units Notes
Cn Input Capacitance (A0-A9) 90 pF
Cio Input Capacitance (RAS) 44 pF
Cis Input Capacitance (CAS) 47 pF
Cis Input Capacitance (WE) 94 pF
Cio QOutput Capacitance (DQ0-DQ34) 25 pF
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IBM11D2320L E=SE
IBM11E2320L
2M x 32 DRAM Module
DC Electrical Characteristics (Ta=0to+70°C, Ve =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 —_ 394
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tgc min) 70 — 344
Standby Current (TTL)
lece Power Supply Standby Current — 8 mA
(RAS = CAS 2V},y)
RAS Only Refresh Current -60 — 394
leca Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS >V y: tre = tae min) -70 - 344
Fast Page Mode Current -60 _ 184
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) 70 — 164
Standby Current (CMOS)
lecs Power Supply Standby Current — 4 mA
(RAS = CAS = V¢c - 0.2V)
CAS Before RAS Refresh Current -60 — 394
lccs Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, CAS, Cycling: tgc = tgc min) 70 — 344
Input Leakage Current RAS -10 +10
Input Leakage Current, any input ==
0.0 Viy < (Voo < 6.0V CAS -10 +10 HA
All Other Pins Not Under Test =0V All others -40 +40
Output Leakage Current
lowy  |(Doyris disabled, 0.0 < Vour < Vec) -20 +20 HA
Output High Level
Vou  |output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Vou Output Low Level _ 0.4 v

Output "L" Level Voltage (lout = +4.2mA @ 0.4V)

1. lecets lecas loca @nd Icce depend on cycle rate.
2. lcct, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Icy, it can be changed once or less when CAS = V.
4. Refresh current is specified for 1 bank.
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IBM11D2320L
IBM11E2320L
2M x 32 DRAM Module

AC Characteristics (T =0to+70°C, Vg = 5+ 0.5V)

1.

2.

3.

V4 (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and
V||_.

An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min Max Min Max

tre Random Read or Write Cycle Time 110 128K 130 128K ns

trp RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns
taas  [RAS Pulse Width 60 16K 70 16K ns
tcas  |CAS Pulse Width 15 — 20 — ns
tass  |Row Address Setup Time 0 — 0 — ns
trav  |Row Address Hold Time 10 — 10 —_ ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 15 - 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 50 ns 1
trao  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasn  |RAS Hold Time 15 — 20 — ns
tesu  |CAS Hold Time 60 — 70 — ns
tcre  |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Diy 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 30 3 30 ns

tan  |Column Address Hold Time Referenced to RAS — — — — ns 3

. Operation within the tgcp (max) limit ensures that tgac (Max) can be met. tgcp (Max) is specified as a reference point only: if tgep is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

. Operation within the tgap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If tgap
is greater than the specified trap (max) limit, then access time is controlled by taa.

. This timing parameter is not applicable to this product, but applies to a related product in this family.
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IBM11D2320L
IBM11E2320L
2M x 32 DRAM Module

Write Cycle
Symbol Parameter 80 0 Units Notes
Min Max Min Max
twecs  [Write Command Set Up Time 0 — 0 — ns
twen  [Write Command Hold Time 15 — 15 — ns
twe Write Command Pulse Width 15 — 15 — ns
taw.  |Write Command to RAS Lead Time 15 — 20 —_ ns
tew. |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS — —_ - — ns 1
tour  |Data Hold Time Referenced to RAS — — — — ns - 1
tos Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 15 — 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter 60 0 Units Notes
Min Max Min Max
taac  [Access Time from RAS — 60 — 70 ns 1,2
tcac  [Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address — 30 — 35 ns 1,2
tres  |Read Command Setup Time 0 — 0 — ns
tach  |Read Command Hold Time to CAS 0 — 0 — ns 3
trrn  |Read Command Hold Time to RAS 5 — 5 - ns 3
tra.  |Column Address to RAS Lead Time 30 — 35 — ns
tcaL  |Column Address to CAS Lead Time 30 —_ 35 — ns
tciz  |CASto Output in Low-Z 0 — 0 — ns
ton Output Data Hold Time 3 — 3 — ns
tcop  |CAS to Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcra, taA-
3. Either tggy or trry must be satisfied for a read cycle.
4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D2320L
IBM11E2320L
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Fast Page Mode Cycle

03H7551
MMDS29DSU-00
Revised 7/94

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcere | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge - 35 —_— 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, topa, taa.
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
lckR | CAS before RAS Refresh Cycle) 20 - 2 - ns
CAS Setup Time o
lcsR [ (GAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time .
"WRP  |(GAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time,
war | (GRS before RAS Refresh Cycle) 10 - 10 - ns
taec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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IBM11D2320L
IBM11E2320L
2M x 32 DRAM Module

Write Cycle (Early Write)
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Fast Page Mode Read Cycle
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2M x 32 DRAM Module

Fast Page Mode Write Cycle
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IBM11E2320L
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RAS Only Refresh Cycle
tre
tras e tRe . |
V]H — . X—
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tRpC -]
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Note: WE, D,y are “H” or ‘L"
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IBM11E2320L

2M x 32 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11D2320L
IBM11E2320L
2M x 32 DRAM Module
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Preliminary

IBM11D4320B
IBM11E4320B

4M x 32 DRAM Module

Features

- 72-Pin JEDEC Standard Single-In-Line
Memory Module
» Performance:

-60 | -70
trac | RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns | 130ns

tec |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process

« Single 5V, £ 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

2048 refresh cycles distributed across 32ms
11/11 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D4320B is a 16MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 4Mx32 high speed
memory array that is intended for use in 16, 32 and
64 bit applications. It is manufactured with 8 4Mx4
devices, each in a 300mil package, and is compati-
ble with the JEDEC 72-Pin SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,

flexible 4-byte interface in a 4.25” long footprint.
Related products include the 4Mx36 parity SIMM,
IBM11D4360B, as well as other density and
ECC-optimized SIMMs.

Card Outline
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IBM11D4320B
IBM11E4320B

4M x 32 DRAM Module Preliminary
Pin Desctiption Pinout
RAS0, RAS2 |Row Address Strobe Pin# |Name | Pin# [Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# {Name
CASO - CAS3 _ |Column Address Strobe 1 [Vss | 13 A1 25 |pQ24| 37 [NC | 49 |DQ9 | 61 |DQ14
WE Readfwrite Input 2 [pao | 14 [a2 | 26 [pa7 | 38 [N¢ | 50 [pa27| 62 [pass
A0 - A10 Address Inputs
3 |pq1s| 15 [A3 27 |pa2s| 39 |Vss | 51 |DQ10| 63 |DQis
DQ0-7,9-18, |1y 1a Input/output —
18-25,27-34 putioutp 4 [pai | 16 |aA¢ | 28 |A7 | 40 |CAS0| 52 |DQ2s| 64 [DQ3s
Vee Power (+5V) 5 [DQ19| 17 (A5 29 [NC 41 |CAS2| 53 |DQ11| 65 |DQ16
Vss Ground 6 |pa2 | 18 |a6 | 30 |Vec | 42 [CAS3| 54 [DQ29| 66 |NC
NC No Gonnect 7 |paz2o] 19 [a10 [ 31 [ae [ 43 [caAs1]| 55 |pai2| 67 [PD1
PD1 - PD4 Presence Detects —
8 [DQ3 | 20 |DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
9 |DQ21| 21 |DQ22| 33 |NC | 45 |NC | 57 |[DQ13| 69 |PD3
10 |Vec | 22 |DQs | 34 |RAS2| 46 |NC | 58 |DQ31| 70 |PD4
11 INC | 23 [DQ23] 35 |INC | 47 |WE | 89 |Vec | 71 |NC
12 |A0 24 (D@6 | 36 [NC | 48 [NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D4320BA-60 4M x 32 60ns Sn/Pb 4.25"x 1" x .205"
1BM11D4320BA-70 4M x 32 70ns Sn/Pb 4.25"x 1" x .205"
IBM11E4320BA-60 4aM x 32 60ns Au 4.25" x 1" x .205”
1BM11E4320BA-70 4M x 32 70ns Au 4.25"x 1" x 205"
03H7143
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IBM11D4320B
IBM11E4320B
4M x 32 DRAM Module
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1BM11D4320B §===-'=-E=
IBM11E4320B
4M x 32 DRAM Module Preliminary
Truth Table
Function RAS TAS WE Row | Column All DQ bits
Address Address
Standby H X X X X High Impedance
Read H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
f;s‘csca,ge Mode - Read: L Hol H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
’::f‘czgge Mode - Write: L HoL L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vgs = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.010+7.0 Vv 1
Vin Input Voltage -0.5 to min(Vge + 0.5, 7.0) Y 1
Vour Output Voltage -0.5 to min(V¢g + 0.5, 7.0) \' 1
Torr Operating Temperature 0to +70 °C 1
Tste Storage Temperature -55to +125 °C 1
Pp Power Dissipation 55 w 1
lour Short Circuit Output Current 50 mA 1
1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.
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Preliminary

IBM11D4320B
IBM11E4320B
4M x 32 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vcc  |Supply Voltage 4.5 5.0 55 \Y 1
VK Input High Voltage 24 — Vee+ 0.5 Vv 1
Vi Input Low Voltage 0.5 — 0.8 \ 1
1. All voltages referenced to Vgs.
Capacitance (T =0to +70°C, Vg = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-A10) 55 pF
Cp Input Capacitance (RAS) 40 pF
Ci Input Capacitance (CAS) 25 pF
Cus Input Capacitance (WE) 66 pF
Cio Qutput Capacitance (DQ0-DQ34) 13 pF
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1BM11D4320B .—_—==?==
IBM11E4320B
4M x 32 DRAM Module Preliminary
DC Electrical Characteristics (To=0to+70°C, Voc =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 1000
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = trc min) 70 — 880
Standby Current (TTL)
lecz Power Supply Standby Current —_ 16 mA
(RAS = CAS 2V,
RAS Only Refresh Current -60 — 1000
lcca Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2Vi: trc = tre min) -70 — 880
Fast Page Mode Current -60 — 920
lcca  |Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) -70 — 800
Standby Current (CMOS)
Iccs Power Supply Standby Current — 8 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current___ -60 — 1000
lecs Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: trc = trc min) 70 — 880
Input Leakage Current RAS -40 +40
Input Leakage Current, any input ===
0.0 < Viy < (Voo < 6.0V)) CAS 20 +20 KA
All Other Pins Not Under Test = 0V All others -80 +80
Output Leakage Current
o) |(Dour is disabled, 0.0 < Vour < Veo) -10 +10 KA
Qutput High Level
VoH  |Qutput "H" Level Voltage (loyr = -5mA @ 2.4V) 24 - v
Output Low Level
VoL Output "L" Level Voltage (loyt = +4.2mA @ 0.4V) - 04 v

1. lce1, leea, loca and lgce depend on cycle rate.
2. lcci, loca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V). In the case of Igcg, it can be changed once or less when CAS = V.
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=I5 IBM11D43208
IBM11E4320B
Preliminary 4M x 32 DRAM Module

AC Characteristics (Ta=0to+70°C, Voc =5 0.5V)

1.

2.

3.

V4 (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between V| and
V||_.

An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter i Ve Vi Ve Units Notes

tre Random Read or Write Cycle Time 110 128K 130 128K ns

tae  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns
taas  |RAS Pulse Width 60 16K 70 16K ns
tcas  |CAS Pulse Width 15 — 20 — ns
tasr  |Row Address Setup Time 0 — 0 — ns
tra  |Row Address Hold Time 10 —_ 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 15 — 15 —_ ns
theo  |RAS to CAS Delay Time 20 45 20 50 ns 1
trao  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasy  |RAS Hold Time 15 — 20 — ns
tcsh  |CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 5 — 5 —_ ns
tozc |CAS Delay Time from Dy 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 30 3 30 ns

AR Column Address Hold Time Referenced to RAS -_— —_ — —_ ns 3

. Operation within the trep (Max) limit ensures that trac (Max) can be met. tgcp (Max) is specified as a reference point only: if tgcp is

greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (Max) can be met. trap (Max) is specified as a reference point only: If trap
is greater than the specitied tgap (max) limit, then access time is controlled by taa.
3. This timing parameter is not applicable to this product, but applies to a related product in this family.
03H7143 Page 139

MMDS12DSU-00
Revised 7/94



IBM11D4320B
IBM11E43208B
4M x 32 DRAM Module

Preliminary

Write Cycle
Symbol Parameter %0 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 — 15 —_ ns
twp Write Command Pulse Width 15 —_ 15 — ns
taw.  |Write Command to RAS Lead Time 15 —_ 20 — ns
tew. [Write Command to CAS Lead Time 15 — 20 — ns
twea  |Write Command Hold Time Referenced to RAS — — — — ns 1
tour  |Data Hold Time Referenced to RAS — — — — ns 1
1os Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 15 — 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter 0 0 Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 —_ 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 — ns
tacH  |Read Command Hold Time to CAS 0 — 0 = ns 3
tarH  |Read Command Hold Time to RAS 5 — 5 — ns 3
tra.  |Column Address to RAS Lead Time 30 - 35 — ns
tca.  |Column Address to CAS Lead Time 30 — 35 — ns
toz  |CAS to Output in Low-Z 0 — 0 — ns
ton Output Data Hold Time 3 — 3 — ns
tcop  |CAS to Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcpa, taa-
3. Either trcy or trry Must be satisfied for a read cycle.
4. torr (Max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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====°%= IBM11D43208
IBM11E4320B
Preliminary 4M x 32 DRAM Module
Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns
lrasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpry | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge —— 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, cpa, taa.
2. Measured with the specified current load and 100pF..
Refresh Cycle
-60 -70
Symbol Parameter - Units Notes
Min Max Min Max
CAS Hold Ti
old Time
lewR | (CAS before RAS Refresh Cycle) 20 - 20 - ns
CAS Setup Time_ _
lcsh  |(CAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time _ .
wep | GRS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time___
ek | (GAS before RAS Refresh Gycle) 10 - 10 - ns
e |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 32 — 32 ms 1
1. 2048 refreshes are required every 32ms.
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IBM11D43208 =52
IBM11E4320B
4M x 32 DRAM Module Preliminary
Read
tre
tras tap
VIH — A N
RAS
V.,_ — i —
tesn
treo task et ]
Vin — 3 A
CAS feas
Vu_ —_ I 7_.
le—trap trat
teaL L
tasr —s] < tasc —o e
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—{tRAH [«— —TtCAH e

Address
WE
D

Dour Hi-Z Valid Data Out HI-Z —

oL — y
trac ton
S oL
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IBM11D4320B
IBM11E4320B
4M x 32 DRAM Module

Write Cycle (Early Write)

tac
tras fe— e )
V[H — —__—_j 'ﬁ 3
RAS
V||_ —
tesu
treo trsn « terp ]
V|H — J t
cAS e toas — o
Ve - i
le— tRaD —|
tasn | ) thso— <_tAR
|o{ tRAH | RV
Address
WE
le- tos -] P PR
A
D Valid Data In
-
VOH— .
DOUT HI-Z
Vo\__
" or AL
03H7143 Page 143

MMDS12DSU-00
Revised 7/94



1BM11D4320B
IBM11E4320B
4M x 32 DRAM Module Preliminary

Fast Page Mode Read Cycle

trasp

e tre |

Vin- A tepru y 'S

ttres t tres
tacH 4]

_tCPA —_— ld— tCPA ‘t__‘
|}

T “H” or “L”
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IBM11D4320B
IBM11E4320B
4M x 32 DRAM Module

Fast Page Mode Write Cycle

trase tre
Vi A
RAS
Vi 1 i
tec
le_treo <topa top | f— tRsH___ | tere
|
CAS
Address

L or oL
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1BM11D4320B
IBM11E4320B

4M x 32 DRAM Module

Preliminary

RAS Only Refresh Cycle

trp

Hi-Z

T

Note: WE, D,y are “H” or “L”
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IBM11D4320B
IBM11E4320B

4M x 32 DRAM Module

CAS Before RAS Refresh Cycle

tras

RC

Vin —
RAS
Vi — tRPc \
— tosn |-
-t
CcP t
VIH _ | CHR
CAS
VIL —_
WE
teop
VIH _
O Hi-Z
V||_ —
Dour

Hi-Z

Note: Addresses are “H" or “L”
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IBM11D4320B
IBM11E43208
4M x 32 DRAM Module
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Preliminary
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Preliminary

IBM11D8320B
IBM11E8320B

8M x 32 DRAM Module

Features

» 72-Pin JEDEC Standard Single-In-Line
Memory Module
» Performance:

-60 -70
trac |RAS Access Time 60ns | 70ns
tcac | CAS Access Time 15ns | 20ns

taa |{Access Time From Address | 30ns | 35ns
110ns|130ns
tec |Fast Page Mode Cycle Time| 40ns | 45ns

tac |Cycle Time

« High Performance CMOS process

+ Single 5V, + 0.5V Power Supply

» Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode _access cycle

Refresh Modes: RAS-Only and CBR

2048 refresh cycles distributed across 32ms
11/11 Addressing (Row/Column)

Optimized for use in byte-write non-parity appli-
cations.

« Au and Sn/Pb versions available

* o o o o

Description

The IBM11D8320B is a 32MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as an 8Mx32 high speed
memory array, and is configured as 2 4Mx32 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 16, 32
and 64 bit applications. It is manufactured with 16
4Mx4 devices, each in a 300mil package, and is
compatible with the JEDEC 72-Pin SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 8Mx36 parity SIMM,
IBM11D8360B, as well as other density offerings
and ECC-optimized SIMMs.

Card Outline
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IBM11D8320B
IBM11E8320B

8M x 32 DRAM Module Preliminary
Pin Description Pinout
RASO - RAS3 |Row Address Strobe Pin #{Name | Pin # |Name | Pin #{Name | Pin #{Name | Pin #|Name | Pin # |Name
CAS0 - CAS3 | Column Address Strobe 1 |Vss | 13 [A1 25 |DQ24| 37 [NC | 49 [DQ9 | 61 |DQi4
WE Read/write Input 2 [pao | 14 [a2 | 26 |pa7 | 38 [N¢ | 50 |D27| 62 D33
A0 - A10 Address Inputs
3 [DQ18| 15 (A3 27 |DQ25| 39 [Vss | 51 |DQi0| 63 |DQ15
DQ0-7, 916, e Input/output prm—
18-25, 27-34 4 |pai | 16 |A4 28 |A7 40 |CASO| 52 [DQ28| 64 |DQ34
Vee Power (+5V) 5 |pa19| 17 |as | 20 [Nc | 41 |CAS2| 53 [Dai1| 65 |Dats
Vss Ground 6 D2 | 18 |A6 | 30 |Voc | 42 [CAS3| 54 |DQ29| 66 |NC
NC No Connect —
7 |DQ20| 19 [A10 | 31 |A8 43 |CAS1| 55 {DQ12| 67 |PD1
PD1 - PD4 Presence Detects
8 |DQ3 | 20 |DQ4 | 32 |A9 44 |RASO| 56 |DQ30| 68 |PD2
9 [pQ21| 21 |pQ22| 33 |RAS3| 45 |RAS1| 57 |DQ13| 69 |PD3
10 |Vec | 22 |DQs | 34 [RAS2| 46 |[NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |NC 47 [WE | 59 [Vec | 71 |NC
12 |A0 24 |DQs | 36 [NC | 48 INC 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with parity (x36) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D8320BA-60 8M x 32 60ns Sn/Pb 4.25"x 1" x .360"
IBM11D8320BA-70 8M x 32 70ns Sn/Pb 4.25" x 1" x .360"
IBM11E8320BA-60 8M x 32 60ns Au 4.25"x 1" x .360"
1BM11E8320BA-70 8M x 32 70ns Au 4.25"x 1" x .360"
03H7144
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IBM11D8320B

IBM11E8320B
Preliminary 8M x 32 DRAM Module
Block Diagram
DQoO TIT 3T DQ7  DQIy rpy T 1y DQ16
. DQi4 DQi-4 DQi4
WE WE WE WE
CASO E Uit CAS 2 CAS 4
RASO ARS RAS S
OE OE OE
E A0-A10 Ii AO-A10 |1 AO-A10
— = 1 = " = 1"
CAS1
DQ18”~“- - »3—‘1-30025 P --- 11»1-10034
DQi4 DQi-4 DQl-4
——WE WE WE
CAS2 TAS  us oA ug| TAS  ug
RAS2 RAS RAS RAS
E OE E
l;' AQ-A10 E AO-A10 l; A0-A10
= /llx = 11 = "
CAS3
A0-A10
o 11 1 F T oA V1 I e
_ DQi-4 DQi-4 DQ1-4
WE WE WE WE
CASO CAS  yis| CAS  yi6 TAS  u2
RAS AS RAS RAS
RAS1 il e OF
l_l A0-A10 EL A0-A10 L A0-A10
A 0
— = 1 =1 = 1 = "n
CAS1
S T 1 I i 1 | PP
DQi4 DQi-4 DQi-4 DQi-4
——WE WE —{WE WE
CAS2 ICAS  yi3 CAS U4 — CAS g CAS  yi0
RAS3 RAS PAS —|RAS RAS
E E OF E
l; A0-A10 E A0-A10 A0-A10 [. A0-A10
— <o = 41\ = = 1
CAS3
A0-A10
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IBM11D8320B
IBM11E8320B

8M x 32 DRAM Module Preliminary
Truth Table
Function RAS TAS WE | phow | Qelumn All DQ bits
Standby H X X X X High Impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
f;s‘cscalgee Mods - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f:f’c’;glge Mode - Write: L HoL L Row Col Valid Data In
Subsequent Cycles L H-L NA . Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +7.0 \Y 1
Vin Input Voltage -0.5 to min (V¢¢ + 0.5, 7.0) \Y 1
Vout Output Voltage -0.5 to min (V¢ + 0.5, 7.0) \' 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature 5510 +125 °C 1
Pp Power Dissipation 1 w 1,2
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power occurs when all banks are active.
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Preliminary

IBM11D8320B
1IBM11E83208B
8M x 32 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee  {Supply Voltage 45 5.0 55 \ 1
Vin Input High Voltage 24 — Vee+0.5 \Y 1
Vi Input Low Voltage -0.5 — 0.8 v 1
1. All voltages referenced to Vgs.
Capacitance (T, =0to +70°C, Vcg = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cn Input Capacitance (A0-A10) 100 pF
Ci Input Capacitance (RAS) 40 pF
Cia Input Capacitance (CAS) 40 pF
Cu Input Capacitance (WE) 127 pF
Cio Output Capacitance (DQ0-DQ34) 25 pF
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Revised 7/94



IBM11D8320B
IBM11E83208B

-'||I'I
)

8M x 32 DRAM Module Preliminary
DC Electrical Characteristics (Ta=0to+70°C, Vec = 5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 1016
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tge = tgc min) 70 — 896
Standby Current (TTL)
lec2 Power Sugg y Standby Current — 32 mA
(RAS CAS 2 Vy)
RAS Only Refresh Current -60 — 1016
leca Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS > Vi4: tac = tge min) -70 — 896
Fast Page Mode Current -60 — 936
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V,, CAS, Address Cycling: tpgc = tpc min) 70 — 816
Standby Current (CMOS)
lccs Power Supply Standby Current — 16 mA
(RAS = CAS = V¢¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 936
lcce Avera e Power Supply Current, CAS Before RAS Mode mA 1,3,4
AS, Cycling: tpe = tre mm) -70 — 816
Input Leakage Current RAS -40 +40
Input Leakage Current, any input P
hw (0.0 2 Viy s (Vg < 6.0V) CAS | o +40 KA
All Other Pins Not Under Test = 0V All others -160 +160
Output Leakage Current
low  |(Douris disabled, 0.0 < Vour < Vec) -20 +20 pA
Output High Level
VoH  |0utput "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level
VoL |Output "L" Level Voltage (lour = +4.2mA @ 0.4V) - 0.4 v

1. lceis loess lcca and Iocg depend on cycle rate.
2. lgci, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of lccs, it can be changed once or less when TAS = Viy
4. Refresh current is specified for 1 bank..
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IBM11D8320B
IBM11E8320B

Preliminary 8M x 32 DRAM Module

AC Characteristics (Tpo=0to+70°C, Vg =5+ 0.5V)

1.

2.

3.

Vi1 (min) and V_ (max) are reference levels for measuring timing of input signals. Transition times are measured between Vi and
VIL~

An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Vim Ve i Vo Units Notes

tre Random Read or Write Cycle Time 110 128K 130 128K ns

tap  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns

taas  |RAS Pulse Width 60 16K 70 16K ns

tcas  [CAS Pulse Width 15 — 20 — ns

tasg  |Row Address Setup Time 0 — 0 — ns

tran  |Row Address Hold Time 10 — 10 —_ ns

tasc  |Column Address Setup Time 0 — 0 — ns

tcan  |Column Address Hold Time 15 — 15 — ns

taco  |RAS to CAS Delay Time 20 45 20 50 ns 1

taap | RAS to Column Address Delay Time 15 — 15 — ns 2

tas  |RAS Hold Time 15 — 20 - ns

tcsw  (CAS Hold Time 60 — 70 — ns

tcre  |CAS to RAS Precharge Time 5 — 5 — ns

tozc |CAS Delay Time from Dy 0 — 0 — ns
tr Transition Time (Rise and Fall) 3 30 3 30 ns

tar Column Address Hold Time Referenced to RAS — — — — ns 3

1. Operation within the tgcp (max) limit ensures that tgac (Mmax) can be met. tgcp (Max) is specified as a reference point only: if tgep is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.
2. Operation within the tgap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.
3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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1BM11D8320B
IBM11E8320B
8M x 32 DRAM Module

Preliminary

Write Cycle
Symbol Parameter 60 0 Units Notes
Min Max Min Max
twcs |Write Command Set Up Time 0 — 0 —— ns
twen  |Write Command Hold Time 15 — 15 — ns
twp Write Command Pulse Width 15 —_ 15 —_ ns
trwe  |Write Command to RAS Lead Time 15 — 20 — ns
tew. |Write Gommand to CAS Lead Time 15 —_ 20 — ns
twecr |Write Command Hold Time Referenced to RAS —_ — — —_ ns 1
tour  |Data Hold Time Referenced to RAS — — — — ns 1
tos D\ Setup Time 0 — 0 —_ ns
toH D\ Hold Time 15 — 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter %0 0 Units Notes
Min Max Min Max
taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 —_ 20 ns 1,2
taa Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 - 0 — ns
tacn  |Read Command Hold Time to CAS 0 — 0 — ns 3
tren  |Read Command Hold Time to RAS 5 — 5 — ns 3
tra.  |Column Address to RAS Lead Time 30 — 35 —_ ns
tca  |Column Address to CAS Lead Time 30 — 35 — ns
tcz |CASto Output in Low-Z 0 — 0 — ns
ton Qutput Data Hold Time 3 — 3 — ns
tcop  |CAS to Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcPa, taa.
3. Either trcH or tgry must be satisfied for a read cycle.
4. torr (Max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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Preliminary

IBM11D8320B
IBM11E8320B
8M x 32 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tceru | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa | Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, taa-
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Ti
old Time
lewR | (GAS before RAS Refresh Gycle) 20 - 20 - ns
CAS Setup Time .
lcsh | (GAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time
WP | CAS before RAS Refresh Cycle) 10 - 10 - ns
WE Hold Time
WRH | (GAS before RAS Refresh Cycle) 10 - 10 - ns
taec  |RAS Precharge to CAS Hold Time 0 — 0 - ns
trer  |Refresh Period — 32 — 32 ms 1
1. 2048 refreshes are required every 32ms.
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IBM11E8320B - T
8M x 32 DRAM Module Preliminary
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1BM11D8320B

IBM11E8320B
Preliminary 8M x 32 DRAM Module
Write Cycle (Early Write)
tae
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1BM11D8320B
1BM11E8320B
8M x 32 DRAM Module Preliminary

Fast Page Mode Read Cycle
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Preliminary

IBM11D8320B
IBM11E8320B
8M x 32 DRAM Module

Fast Page Mode Write Cycle
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IBM11D8320B ===
IBM11E8320B '
8M x 32 DRAM Module Preliminary
RAS Only Refresh Cycle
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Preliminary

IBM11D8320B
IBM11E8320B

8M x 32 DRAM Module

CAS Before RAS Refresh Cycle
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8M x 32 DRAM Module Preliminary
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1360BB IBM11D1360BA
1360BB IBM11E1360BA

1M x 36 DRAM Module

IBM11
IBM11

moO

Features

« 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
trac [RAS Access Time 60ns | 70ns
tcac | CAS Access Time 20ns | 20ns

taa |Access Time From Address | 30ns | 35ns

1trc |Cycle Time 110ns|130ns

tpc |Fast Page Mode Cycle Time| 40ns | 45ns

+ High Performance CMOS process
» Single 5.0, £ 0.5V Power Supply

+ Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

+ Au and Sn/Pb versions available

* o o o o

Description

The IBM11D1360BA/B is a 4MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 1Mx36 high speed
memory array that is intended for use in 18, 36, and
72 bit parity applications. It is manufactured with

8 1Mx4 devices, each in either a 350mil or 300mil
package, and 4 1Mx1 devices in a 300mil package.
The module is compatible with the JEDEC 72-pin
SIMM standard.

The IBM 72-Pin SIMMSs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx32 non-parity
SIMM, IBM11D1320B, as well as higher density and
ECC-optimized SIMMs.

Card Outline

8186701
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IBM11D1360BA IBM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module

Pin Description Pinout
RAS0,RAS2 [Row Address Strobe Pin# |Name | Pin# |Name { Pin# {Name | Pin# |Name | Pin# | Name | Pin# | Name
CASO0 -CAS3 _ |Column Address Strobe 1 |Ves | 13 [A1 | 25 |DQ24| 37 |PQ17| 49 |DQ9 | 61 |DQ14
WE Readfwrite Input 2 |pao | 14 a2 | 26 |pa7 | 38 |Pa3s| 50 [pa27] 62 |pQ33
AO - A9 Address Inputs
3 [pa1s| 15 |A3 27 |pa2s| 39 |vss | 51 [DQto| 63 |Daits
DQ0-7,9-16, Data Input/output —

18-25, 27-34 P! p 4 |DQ1 | 16 |A4 28 |A7 40 [CASO| 52 |DQ28| 64 |DQ34
PQ8, 17,26, 35 |Parity Inputioutput 5 |pat9| 17 |As 29 INC | 41 |CAS2| 53 |pQ11{ 65 [DQis
Voo Power (+5V) 6 [Dpa2 | 18 |as 30 {Voc | 42 |CAS3| 54 |DQ29| 66 |NC

V. Ground —
s roun 7 |pazo| 19 INC | 31 |a8 | 43 |CAS1| 55 |pQi2| 67 |PD1
NC No Connect —
8 |pa3 | 20 |pq4 | 32 |A9 44 |RAS0| 56 [DQ30| 68 |PD2
PD1 - PD4 Presence Detects
9 |pa21| 21 |pa22]| 33 [Nc | 45 |NC | 57 |[DQ13| 89 [PD3

10 {Vec 22 |DQ5 | 34 |RAS2| 46 |NC 58 {DQ31{ 70 |PD4

11 INC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |[Voc | 71 |NC

12 |A0 24 |DQ6 | 36 |PQ8 | 48 [NC 60 |DQ32| 72 |Vss

1. DQ numbering is compatible with non-parity (x32) version.

Ordering Information

Part Number Organization Speed Leads Dimensions Notes
1BM11D1360BA-60 1M x 36 60ns Sn/Pb 4.25"x 1" x .360"
IBM11D1360BA-70 1M x 36 70ns Sn/Pb 4.25" x 1" x .360"
1BM11E1360BA-60 1M x 36 60ns Au 4.25"x 1" x .360"
IBM11E1360BA-70 1M x 36 70ns Au 4.25"x 1" x .360"
1BM11D1360BB-60 1M x 36 60ns Sn/Pb 4.25" x .85" x .360" 1
IBM11D1360BB-70 1M x 36 70ns Sn/Pb 4.25” x .85" x .360” 1
IBM11E1360BB-60 1M x 36 60ns Au 4.25" x .85" x .360" 1
1BM11E1360BB-70 1M x 36 70ns Au 4.25" x .85" x .360" 1

1. Limited availability, for height-constrained applications.
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1BM11D1360BB IBM11D1360BA
IBM11E1360BB IBM11E1360BA
1M x 36 DRAM Module

Block Diagram

................ PQ8 DQY ceee--- PQ17
L I — J11 [y —h
DQi-4 bar4 D Q DQi-4 DQi-4- D Q
%’:—g-g % Ut % u2 % U9 ] ﬁg us % ue ;%2 U10|
OFE OE OE OFE
AC-A9 L AQ-A9 AQ-A9 [L A0-A9 A0-A9 AO-A9
CAS1 = /ﬂ} 10, <0\ = |10 = |10 10
DQ18 | yia--------papb-m----- PQ26 4 | | hakd bbbk PQ35
HH 1 —h iy Hi =
DQi-4 DQi4 D Q DQi-4 DQi-4 D Q
. L | WE WE WE W WE WE
g—ﬁ—g—g % U3 % U4 g_:.z. Ut F% U7 gﬁz us % u12
OF OF OE OE
L AQ-A9 L AQ-A9 A0-A9 A0-A9 L A0-A9 AO-A9
TAS3 =10 = /1(} 10 = [0 = |10 10
AO-A9
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IBM11D1360BA IBM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module

Truth Table
Function RAS TAS WE Row | Column All DQ, PQ bits
Address Address !
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
g Modo - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
et Gy Mode - Wrle: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh Hol L X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage 051065 Vv 1
Vin Input Voltage -0.7t0 Vgc + 0.7 \ 1
Vour Qutput Voltage -0.7to Vgc + 0.7 \" 1
Topr Operating Temperature 0to +70 °C 1
Ts1a Storage Temperature -55 to +125 °C 1
Pp Power Dissipation 7.25 w 1
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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===5= IBM11D1360BB IBM11D1360BA
IBM11E1360BB IBM11E1360BA
1M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 45 50 55 \ 1
Viy Input High Voltage 24 — Vee \ 1
Vi Input Low Voltage 0.0 — 08 Vv 1

1. All voltages referenced to Vss.

Capacitance (T =0to+70°C, Vg =5.0 + 0.5V)

Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-A9) 70 pF
Ci Input Capacitance (RAS) 40 pF
Cis Input Capacitance (CAS) 21 pF
Cia Input Capacitance (WE) 68 pF
Cyo1 Output Capacitance (DQ0-DQ34) 13 pF
Cio2 Qutput Capacitance (PQ8, 17, 26, 35) 18 pF
ﬂhﬁgéq1dDSU~00 Page 169
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IBM11D1360BA 1BM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module

DC Electrical Characteristics (Ta=0to+70°C, Voc =5.0 £0.5V)

Output "L" Level Voltage (loyr = +4mA @ 0.4V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 1320

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = trc min) .70 — 1204
Standby Current (TTL)

lccz Power Supply Standby Current — 24 mA
(RAS = CAS 2V)
RAS Only Refresh Current -60 — 1320

lcca  |Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2V}4: tre = trc min) -70 —_— 1204
Fast Page Mode Current -60 — 920

lcca  |Average Power Supply Gurrent, Fast Page Mode mA 1,2,3
(RAS = V,,, CAS, Address Cycling: tpc = tpc min) 70 — 840
Standby Current (CMOS)

lces Power Supply Standby Current — 20 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 1320

lece Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tac = g min) 70 - 1204
Input Leakage Current RAS -60 +60
Input Leakage Current, any input —=

W [(0.0 < Vi < (Veo < 6.0V) CAS 30 +30 HA
All Other Pins Not Under Test = 0V All others -120 +120
Output Leakage Current

low)  |(Dour is disabled, 0.0 < Vour < Veo) -10 +10 HA
Output High Level

Vor  |0utput "H" Level Voltage (lour = -4mA @ 2.4V) 24 - v

VoL Output Low Level _ 0.4 v

1. lecis leea, lcca and Igcs depend on cycle rate.
2. lgcis lccs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of lgcg, it can be changed once or less when TAS = V.

Page 170

8186701
MMDS14DSU-00

Revised 6/94



IBM11D1360BB |BM11D1360BA
IBM11E1360BB 1BM11E1360BA
1M x 36 DRAM Module

AC Characteristics (Ta=0to +70°C, Vg = 5.0+ 0.5V)

1. Viy (min) and V| (max) are reference levels for measuring timing of input signals. Transition times are measured between V4 and
V“_.

2. Aninitial pause of 100ys is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. The 1M x 4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the
power supply voltage.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter 60 0 Units Notes
Min Max Min Max

tre Random Read or Write Cycle Time 110 128K 130 128K ns

te  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns

tras  |RAS Pulse Width 60 16K 70 16K ns

tcas  |CAS Pulse Width 20 — 20 — ns

tasr  |Row Address Setup Time 0 — 0 — ns

tran  |Row Address Hold Time 10 — 10 — ns

tasc  |Column Address Setup Time 0 — 0 — ns

tcan  [Column Address Hold Time 15 — 15 — ns

taco  |RAS to CAS Delay Time 20 40 20 50 ns 1

trap  |RAS to Column Address Delay Time 15 — 15 — ns 2

tash  |RAS Hold Time 20 — 20 — ns

tcsn  |CAS Hold Time 60 — 70 — ns

tcre  |CAS to RAS Precharge Time 10 — 10 — ns

tozc  |CAS Delay Time from Dyy — _ — — ns 3
tr Transition Time (Rise and Fall) 3 50 3 50 ns

tan  |Column Address Hold Time Referenced to RAS 50 — 55 — ns

1. Operation within the tgcp (max) limit ensures that tgac (Mmax) can be met. trep (Max) is specified as a reference point only: if trgp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (Max) can be met. tgpp (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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IBM11D1360BA 1BM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module

Write Cycle
Symbol Parameter 60 0 Units Notes
Min Max Min Max

twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 — 15 — ns

twp  |Write Command Pulse Width 15 — 15 — ns
taw.  |Write Command to RAS Lead Time 20 — 20 — ns
tew.  |Write Gommand to CTAS Lead Time 20 — 20 — ns
twen |Write Command Hold Time Referenced to RAS 50 — 55 — ns
tour  |Data Hold Time Referenced to RAS 50 — 55 — ns

tos D\ Setup Time 0 — 0 — ns

ton Dy Hold Time 15 - 15 — ns

Read Cycle
Symbol Parameter 60 70 Units Notes
Min Max Min Max

taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 20 — 20 ns 1,2
taa Access Time from Address —_ 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 — ns

taev  |Read Command Hold Time to CAS 0 — 0 — ns 3
tarv  |Read Command Hold Time to RAS 0 — 0 — ns 3
taaL  |Column Address to RAS Lead Time 30 — 35 — ns

tcar  |Column Address to CAS Lead Time — — — — ns 4
tcrz |CASto Output in Low-Z 0 — 0 —_ ns

toH Output Data Hold Time 0 — 0 — ns

tcop  |CAS 1o Dy Delay Time 20 — 20 — ns

torr  |Output Buffer Turn-off Delay 0 20 0 20 ns 5

Obh WN =

. Measured with the specified current load and 100pF.

. Access time is determined by the latter of trac, tcac, tcpa, taa.

. Either tgcH or trg4 must be satisfied for a read cycle.

. This timing parameter is not applicable to this product, but applies to a related product in this family.

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

Page 172

MM

8186701
DS14DSU-00
Revised 6/94



I1BM11D1360BB IBM11D1360BA
IBM11E1360BB IBM11E1360BA
1M x 36 DRAM Module

Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 - 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpri | RAS Hold Time from CAS Precharge — — — — ns 1
tcpa Access Time from CAS Precharge — 30 —_ 40 ns 2,3
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Access time is determined by the latter of tgac, toac, tora, TaA-
3. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
leHR | (CAS before RAS Refresh Cycle) 30 - 80 - ns
CAS Setup Time
lesh [ (GAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time _
AP | (CAS before RAS Refresh Gycle) 5 - 5 ns
WE Hold Time
Wwat | (GAS before RAS Refresh Cycle) 10 - 10 - ns
trec  |RAS Precharge to CAS Hold Time 10 — 10 —_ ns
tRer Refresh Period — 16 - 16 ms 1
1. 1024 refreshes are required every 16ms. The DC variation in the V¢ supply may not exceed 300mV within a refresh interval
(16ms).
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IBM11D1360BA IBM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module
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IBM11D1360BB IBM11D1360BA
IBM11E1360BB 1BM11E1360BA
1M x 36 DRAM Module

Write Cycle (Early Write)
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IBM11D1360BA IBM11D1360BB E=5
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module
Fast Page Mode Read Cycle
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IBM11D1360BB IBM11D1360BA
IBM11E1360BB IBM11E1360BA
1M x 36 DRAM Module

Fast Page Mode Write Cycle

trasp trp
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IBM11D1360BA IBM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module

RAS Only Refresh Cycle
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IBM11D1360BB IBM11D1360BA
IBM11E1360BB IBM11E1360BA

1M x 36 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11D1360BA IBM11D1360BB
IBM11E1360BA IBM11E1360BB
1M x 36 DRAM Module

Layout Drawing (IBM11D1360BA)
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IBM11D1360BD
IBM11E1360BD

1M x 36 DRAM Module

Features

« 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
trac [RAS Access Time 60ns | 70ns
tcac |CAS Access Time 20ns | 20ns

taa |Access Time From Address | 30ns | 35ns

tac |Cycle Time 110ns|130ns

trc |Fast Page Mode Cycle Time| 40ns | 45ns

+ High Performance CMOS process
- Single 5V, + 0.5V Power Supply

+ Low active current dissipation

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D1360BD is a 4MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 1Mx36 high speed
memory array that is intended for use in 18, 36, and
72 bit parity applications. It is manufactured with

8 1Mx4 devices, each in a 300mil package, and

4 1Mx1 devices in a 300mil package. The module is
compatible with the JEDEC 72-pin SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx32 non-parity
SIMM, IBM11D1320B, as well as higher density and
ECC-optimized SIMMs.

Card Outline

‘ O @)
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1BM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Pin Description Pinout
RAS0, RAS2  |Row Address Strobe Pin# |Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# | Name | Pin# |Name
CASO - CAS3 | Column Address Strobe 1 |Vss | 13 |A1 25 [pQ24| 37 |PQ17]| 49 |DQ9 | 61 |DQ14
WE Read/write Input 2 |pao | 14 [A2 | 26 |Da7 | 38 [Pa3s| 50 |Da27| 62 |Dass
A0 - A9 Address Inputs
3 [pa1s| 15 (A3 27 |pQ2s| 39 |vss | 51 |DQio] 63 |DQis
DQ0-7, 9-16, Data Input/output —
18-25,27-34 puVoutp! 4 |pat | 16 |as | 28 |a7 | 40 |CASO| 52 |DQ2s| 64 |pQ3s
PQ8, 17,26, 35 |Parity Input/output 5 |DQ19| 17 |As 29 INC | 41 |CAS2| 53 |DQi1]| 65 |DQi6
Vee Power (+5V) 6 |paz | 18 [a6 | 30 [Voc | 42 [CAS3| 54 [Dazse| 66 |NC
V. —
ss Ground 7 |pa2of 19 [nc | 31 [as | 43 [cAS1| 55 [Diz2| 67 [PD1
NC No Connect
8 |DQ3 | 20 [DQ4 | 32 |A9 44 |RAS0| 56 |DQ3o| 68 |PD2
PD1 - PD4 Presence Detects
9 |pQ21| 21 |pa22| 33 INc | 45 [NC | 57 |DQ13] 69 |PD3
10 |Voc | 22 |DQ5 | 34 |RAS2| 46 |[NC | 58 |DQ@31] 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Vecc | 71 |NC
12 |A0 24 Ipq6 | 368 |Pas | 48 [NC | 80 [DQ@32| 72 [Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D1360BD-60 1M x 36 60ns Sn/Pb 4.25"x 1" x 360"
IBM11D1360BD-70 1M x 38 70ns Sn/Pb 4.25" x 1" x .360"
1BM11E1360BD-60 1M x 36 60ns Au 4.25" x 1" x .360"
1BM11E1360BD-70 1M x 36 70ns Au 4.25"x 1" x .360"
03H7141
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1BM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Block Diagram

Revised 6/94
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1BM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Truth Table
. ST s e Row Column .
Function RAS CAS WE Address Address All DQ, PQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
f;s'c;jge Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
';:f‘csglge Mode - Write: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0to0 +6.0 \" 1
Vin Input Voltage -1.010 +6.0 \ 1
Vour Output Voltage -1.0to +6.0 \ 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature 5510 +125 °C 1
Pp Power Dissipation 5.72 w 1
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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= IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Recommended DC Operating Conditions (T =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 4.5 5.0 55 \ 1
Vin Input High Voltage 2.4 — Vee +0.5 \ 1
Vi Input Low Voltage 0.5 — 0.8 \ 1

1. All voltages referenced to Vss.

Capacitance (T =0to+70°C, Vcc = 5.0 + 0.5V)

Symbol Parameter Max Units Notes
Cn Input Capacitance (A0-A9) 78 pF
Ci Input Capacitance (RAS) 50 pF
Cis Input Capacitance (CAS) 27 pF
Cu Input Capacitance (WE) 94 pF
Cyot Qutput Capacitance (DQ0-DQ34) 13 pF
Cio2 Output Capacitance (PQ8, 17, 26, 35) 18 pF
l?/l?\%é‘%DSU-OO Page 185
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module
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DC Electrical Characteristics (Ta=0to+70°C, Vcc =51 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 1040

) Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tac min) 70 — 900
Standby Current (TTL)

lece Power Supply Standby Current — 24 mA
(RAS = CAS 2V})
RAS Only Refresh Current -60 — 1040

lees Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2V 4: tgc = tgc min) -70 — 900
Fast Page Mode Current -60 —_ 800

leca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V), CAS, Address Cycling: tpc = tpc min) 70 — 680
Standby Current (CMOS)

lces Power Supply Standby Current — 12 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 —_ 1040

lcce Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tgc = tgc min) 70 — 900
Input Leakage Current RAS -60 +60
Input Leakage Current, any input —=

W |00 < Vins (Voo < 600) CAS 30 +30 HA
All Other Pins Not Under Test = 0V All others -120 +120
Output Leakage Current

lowy  |(Dour is disabled, 0.0 < Vour < Vec) -10 +10 KA
Output High Level

Vou  |output "H" Level Voltage (lour = -5mA @ 2.4V) 24 — v
Output Low Level

VoL Output "L" Level Voltage (loyt = +4.2mA @ 0.4V) - 0.4 v

1. e, leea, locs and lgcg depend on cycle rate.
2. lgci, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of I¢cy, it can be changed once or less when CAS = V.
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

AC Characteristics (T =0t +70°C, Vg =5+ 0.5V)

1. Vi (min) and V_ (max) are reference levels for measuring timing of input signals. Transition times are measured between V,y and
VIL-

2. Aninitial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume t1 = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 128K 130 128K ns
tsp  |RAS Precharge Time 40 — 50 — ns
tep CAS Precharge Time 10 — 10 — ns
tras  [RAS Pulse Width 60 18K 70 18K ns
tcas |CAS Pulse Width 20 — 20 — ns
task  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 15 e 15 — ns
taco |RAS to CAS Delay Time 20 40 20 50 ns 1
taao  |RAS to Column Address Delay Time 15 — 15 — ns 2
trsn  |RAS Hold Time 20 — 20 — ns
tcsn |CAS Hold Time 60 o 70 — ns
tcrr  |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Dy 0 — 0 — ns
tr Transition Time (Rise and Fall) 3 50 3 50 ns
tar Column Address Hold Time Referenced to RAS 50 — 55 —_ ns
1. Operation within the tgcp (Max) limit ensures that tgac (Max) can be met. tgep (Max) is specified as a reference point only: if trep is
greater than the specified trcp (max) limit, then access time is controlled by tcac.
2. Operation within the trap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Write Cycle
Symbol Parameter i 0 Units Notes
Min Max Min Max

twecs |Write Command Set Up Time 0 — 0 —_ ns
twen  |Write Command Hold Time 15 — 15 — ns

twe Write Command Pulse Width 15 — 15 — ns

tawe  |Write Command to RAS Lead Time 20 — 20 — ns
few. |Write Command to CAS Lead Time 20 — 20 — ns
twecr |Write Command Hold Time Referenced to RAS 50 — 55 — ns
toHR Data Hold Time Referenced to RAS 50 — 55 — ns

tos Din Setup Time 0 _ 0 — ns

toH D Hold Time 15 —_ 15 — ns

Read Cycle
-60 -70
Symbol Parameter Vi ik Vi Viax Units Notes

taac  |Access Time from RAS — 60 — 70 ns 1,2
teac  |Access Time from CAS — 20 — 20 ns 1,2

tan  |Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 —_ ns

taon  |Read Command Hold Time to CAS 0 — 0 — ns 3
tary  |Read Command Hold Time to RAS 0 — 0 — ns 3
thar  |Column Address to RAS Lead Time 30 —_ 35 —_ ns

tcaL  |Column Address to CAS Lead Time — — — — ns 4
tez  |CASto Output in Low-Z 0 — 0 — ns

ton Output Data Hold Time 0 — 0 — ns

tcoo  |CAS to Dy Delay Time 20 — 20 — ns

torr  |Output Buffer Turn-off Delay 0 20 0 20 ns 5

O A wWwN -

. Measured with the specified current load and 100pF.

. Access time is determined by the latter of tgac, tcac, icpa, taa.

. Either trcn or thry Must be satistied for a read cycle.

. This timing parameter is not applicable to this product, but applies to a related product in this family.

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Fast Page Mode Cycle

03H7141
MMDS18DSU-00
Revised 6/94

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tc Fast Page Mode Cycle Time 40 _ 45 —_ ns
traspP Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpre | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge — 30 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcPa, taa.
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70 )
Symbol Parameter - Units Notes
Min Max Min Max
CAS Hold Time
lewr | (GAS before RAS Refresh Cycle) 30 - 30 - ns
CAS Setup Time - _
lesr | (GAS before RAS Refresh Cycle) 10 10 ns
WE Setup Time .
Wwep  |(CAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time
WaH | CAS before RAS Refresh Cycle) 10 - 10 - ns
tapc  |RAS Precharge to CAS Hold Time 10 — 10 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Write Cycle (Early Write)
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

Fast Page Mode Read Cycle
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IBM11D1360BD
IBM11E1360BD

1M x 36 DRAM Module

Fast Page Mode Write Cycle
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IBM11D1360BD
IBM11E1360BD
1M x 36 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11D1360BD
IBM11E1360BD

1M x 36 DRAM Module

Layout Drawing
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IBM11D1360EA
IBM11E1360EA

1M x 36 DRAM Module

Features

« 72-Pin Single-In-Line Memory Module
» Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

tan |Access Time From Address | 30ns | 35ns

110ns{130ns

1rc |Cycle Time

tec |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
- Single 5V, + 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

» Au and Sn/Pb versions available

e o o o o

Description

The IBM11D1360EA is a 4MB 72-pin 4-byte single
in-line memory module (SIMM). The module is
organized as a 1Mx36 high speed memory array,
and is intended for use in 36 and 72 bit applications
where interleave of 9 or 18 bit words is not required.
It is manufactured with 8 1Mx4 devices - each in
either a 350mil or 300mil package, and 1 1Mx4
‘Quad CAS’ device for parity. The use of ‘Quad CAS’
devices allows the SIMM to be manufactured as a

single-sided assembly, and provides reduced power
dissipation.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx32 non-parity
SIMM, IBM11D1320B, as well as higher density and
ECC-optimized SIMMs.

Card Outline
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

Pin Description Pinout
RAS0, RAS2 |Row Address Strobe Pin# |Name | Pin# |Name | Pin# [Name | Pin# |Name | Pin# |Name | Pin# |Name
CASD -CAS3  |Column Address Strobe 1 Jves | 13 [A1 25 [pQ24| 37 |PQ17]| 49 |DQ9 | 61 |Da14
WE Readfwrite Input 2 Do | 14 [a2 | 26 |Da7 | 38 |Pa3s| 50 |Da27| 62 |Das3
A0 - A9 Address Inputs
3 |pQ1s| 15 (A3 27 |DQ25] 39 |Vss | 51 |DQ10 DQ15
DQ0-7,9-16, (1t Inputioutput —
18-25,27-34 putioutp! 4 |Dat1 | 16 |a4 | 28 |a7 | 40 [CAS0| 52 |DQ2s8| 64 [DQ3a
PQ8, 17,26, 35 |Parity Input/output 5 |pa19| 17 |aA5 | 29 |Nc | 41 |CAS2| 53 [DQi1| 65 [Dats
Voo Power (+5V) 6 |pa2 | 18 a6 | 30 |Vec | 42 [cAS3| 54 |Da2e| 66 [NC
Vss Ground —
7 |pa2o| 19 INC | 31 |As 43 |CAS1| 55 |DQ12| 67 |PD1
NC No Connect
8 [Da3 | 20 |pa4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
PD1 - PD4 Presence Detects
9 |DQ21| 21 |DQ22| 33 INC | 45 |[NC | 57 [DQ13| 69 |PD3
10 [Vec | 22 |pQs | 34 |RAS2| 46 |NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Vec | 71 |NC
12 A0 24 |DQ6 | 36 |PQs | 48 |NC 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D1360EA-60 1M x 36 60ns Sn/Pb 4.25"x 1" x 205
1BM11D1360EA-70 1M x 36 70ns Sn/Pb 4.25"x 1" x 205"
IBM11E1360EA-60 1M x 36 60ns Au 4.25"x 17 x 205
IBM11E1360EA-70 1M x 36 70ns Au 4.25"x 1" x .205"
64G2987
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

Block Diagram

________ gy PO, 17.26.35 bats

PO it it PO 1114
s DQi4 bQi4 DQi-4 DQ1-4 DQl-4
WE WE WE WE WE WE
CAS0 CAS i CAS 2 CASO g s us CAS s
RASO RAS RAS RAS RAS RAS

OE OE CAS1T CAS3 [— OE OE

,; AO-A9 L AQ-A9 [:55 AO_AW - AO-A9 l; A0-A9

= /IO\ = /I> = '/10\ = 10 = 10
CAS1

DQ18 IDENL} --------- tDL}IDQ% DQ27ttt1--—--—-JIIfQ34

-4 DQ1-4 DQ1-4

E
)
E
g

AS2 CAS 3 CAS s H s&—cAs y7 CAS g

RAS?2 RAS AAS RAS RAS

OE OE OE OE

E A0-A9 l; A0-A9 E A0-A9 L A0-A9

= =

= 10 = 10 = 10 = 10
CAS3 —
A0-A9
64G2987 Page 199
MMDS36DSU-00

Revised 6/94



IBM11D1360EA
IBM11E1360EA

1M x 36 DRAM Module

Truth Table
. =i e we Row Column .
Function RAS CAS WE Address Address All DQ, PQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
f;s‘csi',ge i L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f:‘f};?gge Mode - Write: L HoL L Row Col Valid Data In
Subsequent Cycles L H-L L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vg5 = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -05106.5 Vv 1
Vin Input Voltage -0.7t0 Vg +0.7 \" 1
Vout Qutput Voltage -0.71t0 Vg +0.7 Vv 1
ToPr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55t0 +125 °C 1
Po Power Dissipation 5.8 w 1
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee | Supply Voltage 4.5 5.0 55 \' 1
Viy Input High Voltage 2.4 — Vee \Y 1
Vi Input Low Voltage 0.0 — 038 \" 1

1. All voltages referenced to Vgs.

Capacitance (T =0to +70°C, Vg¢ = 5.0 + 0.5V)

Symbol Parameter Max Units Notes
Cyy Input Capacitance (AO-A9) 46 pF
C Input Capacitance (RAS0) 40 pF
Cis Input Capacitance (RAS2) 31 pF
Ciq Input Capacitance (CAS) 26 pF
Cis Input Capacitance (WE) 46 oF
Cio Output Capacitance (All DQ, PQ) 12 pF
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

DC Electrical Characteristics (T, =0to +70°C, Vg = 5 + 0.5V)

Vou Qutput "L" Level Voltage (loyr = +4mA @ 0.4V)

Symbol Parameter Min Max Units Notes
Operating Gurrent -60 — 1060
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = trc min) 70 —_ 954
Standby Current (TTL)
lcc2 Power Supply Standby Current —_ 18.5 mA
(RAS = CAS 2V})
RAS Only Refresh Current -60 — 1060
lees Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2V): tpe = trc min) -70 — 954
Fast Page Mode Current -60 —_ 670
lcca  |Average Power Supply Gurrent, Fast Page Mode mA 1,2,3
(RAS = V), CAS, Address Cycling: tpc = tpc min) 70 — 620
Standby Current (CMOS)
lees Power Supply Standby Current — 17 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current __ -60 — 1060
lccs Avera e Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: trc = tac min) 70 — 954
RASO -50 +50
Input Leakage Current —
o zr&pan L&aka?\? Curreem\,/)a)ny input RAS2 -40 +40
0<VinS (Ve <6.0 o ~ -
All Other Pins Not Under Test = 0V CAS 30 +30 ®
All others -90 +90
Output Leakage Current
low)  |(Douris disabled, 0.0 < Vour < Vec) -10 +10 KA
Output High Level
Vo | Qutput "H" Level Voltage (lour = -4mA @ 2.4V) 24 - v
Output Low Level _ 0.4 Vv

1. lgcts leeas loca @and Igge depend on cycle rate.

2. lcc1, lcca depend on output loading. Specified values are obtained with the output open.

3. Address can be changed once or less while RAS = V), . In the case of Igca, it can be changed once or less when CAS = V.
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

|
M
.."
T

AC Characteristics (Ta=0to+70°C, Vgc =5+ 0.5V)

1. Vi (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between V and
V"_.

2. Aninitial pause of 100ys is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. The 1Mx4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the
power supply voltage.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 70 )
Symbol Parameter Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 128K 130 128K ns
trp RAS Precharge Time 40 — 50 — ns
tcp CAS Precharge Time 10 — 10 — ns 1
tras  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
tasn  |Row Address Setup Time 0 — 0 — ns
iran  |Row Address Hold Time 10 S 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan |Column Address Hold Time 15 — 15 — ns
taco |RAS to CAS Delay Time 20 45 20 50 ns 2
trao  |RAS to Column Address Delay Time 15 — 15 — ns 3
tasu  |RAS Hold Time 15 — 20 — ns
fcsu  |CAS Hold Time 60 — 70 — ns
tcrr  |CAS to RAS Precharge Time 10 — 10 —_ ns
tozc  |CAS Delay Time from Dy — — —_ — ns 4
tr Transition Time (Rise and Fall) 3 50 3 50 ns
tcicn  |Hold Time CAS Low to CAS High 10 — 10 — ns 5
tar Column Address Hold Time Referenced to RAS 50 — 55 — ns
1. Last rising CASx edge to first falling CASx edge.
2. Operation within the trcp (Max) limit ensures that tgac (max) can be met. tgep (Max) is specified as a reference point only: if tgep is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.
3. Operation within the tgap (Max) limit ensures that tgac (Mmax) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. Last falling CASx edge to first rising CASx edge.
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

Write Cycle
Symbol Parameter %0 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twe  |Write Command Hold Time 10 e 15 — ns
twp Write Command Pulse Width 10 — 15 — ns
taw.  |Write Command to RAS Lead Time 15 — 20 — ns
tow. |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS 45 — 55 — ns
tour  |Data Hold Time Referenced to RAS 50 — 55 — ns
tos Din Setup Time 0 — 0 — ns
toH Dy Hold Time 10 —_ 15 —_ ns
Read Cycle
Symbol Parameter i 0 Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address — 30 — 35 ns 1,2
trcs |Read Command Setup Time 0 — 0 — ns
tacH  |Read Command Hold Time to CAS 0 — 0 — ns 3
tarn  |Read Command Hold Time to RAS 0 — 0 —_ ns 3
tra.  |Column Address to RAS Lead Time 30 — 35 — ns
fca.  |Column Address to CAS Lead Time — — — — ns 4
tciz |CAS to Output in Low-Z — 0 —_ ns
toH Output Data Hold Time 0 — 0 —_ ns
tcop  |CAS to Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of tgac, tcac, topa, tAA.
3. Either tggy or tgry must be satisfied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1360EA
IBM11E1360EA
1M x 36 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 - 45 - ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpru | RAS Hold Time from CAS Precharge 35 —_ 40 —_ ns
tcpa Access Time from CAS Precharge — 35 e 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, 1aa.
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70 )
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time__
lewr | (EAS before RAS Refresh Gycle) 15 - 1’ - ns
CAS Setup Time
tesn | (GRS before RAS Refresh Gycle) 10 - 10 - ns
WE Setup Time _ _ _
Wwee | (GAS before RAS Refresh Cydle) 10 10 ns
WE Hold Time
WRH | (CAS before RAS Refresh Cycle) 10 - 10 - ns
tapc  |RAS Precharge to CAS Hold Time 5 — 5 — ns
trer  |Refresh Period — 16 — 16 ms 1

1. 1024 refreshes are required every 16ms. The DC variation in the V¢ supply may not exceed 300mV within a refresh interval
(16ms).
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Read
V[H — 1
RAS Z
Vi — K y
tesH
treo trsh le— tcrp
CAS Vi — -
or O Ve N
CASx Vi — b T
le—trAD trat ]
teaL K
tash —s] tASC —-{ 4t-
AR
tRAH fe— —{toan |—
Address
WE
DIN
VOH-—
Dour Hi-Z Valid Data Out }— Hi-Z -
VoL — 7
trac ton
I
CH or L
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Write Cycle (Early Write)
tre
tRas e |
Vih - A o
RAS
Vi - - y
tosm
tren trsH tere —
CAS Vin_ teas
or teren
CASx Vi - -
le— traD —]
tASR_. T tasc— <_tAR
o tRAH [«— |

Address Column
twer
U t
WE we
tonR
« o
R
Valid Data In

Hi-Z

Dour

S op 97
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4——tHP——

Fast Page Mode Read Cycle
trasp
Vin- 1
RAS
VIL - 1
'« trep tep |
CTAS Vi_ —
or CA H f \
CASx V-

,tCRP -

S op 4L
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Fast Page Mode Write Cycle

trasp tap
Vino A
RAS
V||_._ X .
CAS Vi
or
CASx Vi—
tasc | tean
Vi
Address Column 2

“H” or “L”

64G2987 Page 209

MMDS36DSU-00
Revised 6/94



<C

2l
g8
™
Qw
ol
22
==
o

2
F]
-]
<]
=
=
<
4
Q
©
©
x
=
-

tac

tRe )
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RAS Only Refresh Cycle

|

VIH _
Vie

RAS

CAS Vin_

or

CASx VqL -

VOH -

DOIJT

WE, D)y are “H” or “L."

Note
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RC

tras tre
VIH —_— X
RAS
Vi — tRPC L _
—‘l losn |~ trec
— tcp t
CAS Vw- | cHR
or teren
CASx v, _
WE
teop
VIH —_
DIN H
VIL —_
Von_ S
o .
Dour . Hi-Z
VOL _—
: I(H!! or HL“
Note: Addresses are “H" or “L"
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Layout Drawing
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Preliminary

IBM11D1360ED
IBM11E1360ED

1M x 36 DRAM Module

Features

» 72-Pin Single-In-Line Memory Module
+ Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 16ns | 20ns

taa {Access Time From Address | 30ns | 35ns

e |Cycle Time 110ns|130ns

tpc |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
« Single 5V, + 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

Low active current dissipation

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

» Au and Sn/Pb versions available

e e ¢ o o o

Description

The IBM11D1360EA is a 4MB 72-pin 4-byte single
in-line memory module (SIMM). The module is
organized as a 1Mx36 high speed memory array,
and is intended for use in 36 and 72 bit applications
where interleave of 9 or 18 bit words is not required.
It is manufactured with 8 1Mx4 devices - each in a
300mil package, and 1 1Mx4 ‘Quad CAS’ device for
parity. The use of ‘Quad CAS’ devices allows the
SIMM to be manufactured as a single-sided assem-

bly, and provides reduced power dissipation.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx32 non-parity
SIMM, IBM11D1320B, as well as higher density and
ECC-optimized SIMMs.

Card Outline
@] O
1 fannnanRRRRRRARNRRARRRRRRRRNRARRRRRR RN PR S AARRARRRRARRRANARRNRRARNARARAARARARNN)
1 36 37 72
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IBM11D1360ED

IBM11E1360ED
1M x 36 DRAM Module Preliminary
Pin Description Pinout
RAS0,RAS2 |Row Address Strobe Pin# |[Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# [Name | Pin# |Name
CASO - CAS3 | Column Address Strobe 1 |ves | 13 |A1 25 [DQe4| 37 |PQi7| 49 |DQ9 | 61 |DQ14
WE Readfwrite Input 2 |pao | 14 |A2 | 26 |pa7 | 38 |Pass| s0 [pa27| 62 |Dass
AO - A9 Address Inputs
3 |pQis| 15 |A3 27 |pQ2s| 39 |Vss | 51 |DQ10] 63 |DQ1S
DQ0-7,9-16,  |pia Input/output —
18-25, 27-34 4 [DQ1 | 16 |A4 28 |A7 40 |CASO| 52 |DQ28| 64 |DQ34
PQ8, 17,26, 35 | Parity Input/output 5 [pate| 17 |as | 29 [Nc | 41 |CAS2]| 53 [DQi1]| 65 |DQis
Veo Power (+5V) 6 [pa2 | 18 a6 | 30 |[Vec | 42 |cAS3| 54 [Da2e| 66 [Nc
Vss Ground —
7 |pQ20| 19 NG | 31 |A8 43 |CAS1| 55 |DQ12| 67 |PD1
NC No Connect
8 |DQ3 | 20 |DQ4 | 32 |A9 44 |RASO| 56 |DQ3o| 68 |PD2
PD1 -PD4 Presence Detects
9 |DQ21| 21 |DQ22| 33 [NC | 45 [NC | 57 |DQ13| 69 |PD3
10 |Vec | 22 |DQs | 34 |RAS2| 46 |INC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Vec | 71 |NC
12 |AO 24 |Da6 | 36 |PG8 | 48 |[NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D1360ED-60 1M x 36 60ns Sn/Pb 4.25"x 1"x 205"
1BM11D1360ED-70 1M x 36 70ns Sn/Pb 4.25"x 1" x .205”
IBM11E1360ED-60 1M x 36 60ns Au 4.25"x 1" x .205"
IBM11E1360ED-70 1M x 36 70ns Au 4.25"x 1" x 205"
03H7148
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3
5
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<

Block Diagram

________ ba7 PQ8, 17, 26, 35 b6
POt P i a0 SR VB ¥
DQ1-4 DQ14 DQi4 DQ1-4 DQ1-4
WE WE WE WE WE WE
mo CAS U1t CAS U2 CASO u9 —1CAS us CAS us
RASO RAS RAS RAS RAS RAS
OE OE CAS1 CAS3 OE OE
l; AO-A9 I; A0-A9 Ef"ﬁ AO_A?ﬁ = l; AO-A9 E' A0-A9
=0  THor 2 L <% L <o
CAS1
DQI8 4 p44--------- DQ25 DQ27 4 p 44 -------- DQ34
TR TITESTT
_ WE WE WE WE
CAS2 TAS y3 CAS s — ¢—CAS 7 TAS g
RAS2 RAS RAS RAS RAS
oE oF OF oF
L AO-A9 E A0-A9 E A0-A9 L A0-A9
AS3 _—
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IBM11D1360ED E==?==
IBM11E1360ED
1M x 36 DRAM Module Preliminary
Truth Table
Function RAS CAS WE | pJow | Selumn All DQ, PQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
fgf‘csggee Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
e age Made - Wite: L HosL L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh HoL L H X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0to +6.0 \%) 1
Vi Input Voltage -1.010 +6.0 v o 1
Vour Output Voltage -1.0to +6.0 \% 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55 to +125 °C 1
Pp Power Dissipation 43 w 1
lout Short Circuit Output Gurrent 50 mA 1

ods may affect reliability.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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Preliminary

IBM11D1360ED
IBM11E1360ED
1M x 36 DRAM Module

Recommended DC Operating Conditions (T =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 45 5.0 55 \" 1
Vi Input High Voltage 24 — Vec+ 0.5 \ 1
ViL Input Low Voltage 0.0 — 08 \ 1
1. All voltages referenced to Vgs.
Capacitance (T, =0to +70°C, Vcc = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-A9) 55 pF
Cp Input Capacitance (RAS0) 47 pF
Cis Input Capacitance (RAS2) 43 pF
Cis Input Capacitance (CAS) 30 pF
Cis Input Capacitance (WE) 70 pF
Cio Output Capacitance (All DQ, PQ) 12 pF
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IBM11D1360ED E=55E
IBM11E1360ED
1M x 36 DRAM Module Preliminary
DC Electrical Characteristics (Ta=0to+70°C, Voc =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 780
lecy Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tgc min) -70 — 650
Standby Current (TTL)
lcce Power Supply Standby Current — 18 mA
(RAS = CAS 2V})
RAS Only Refresh Current -60 — 780
lces Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2V tge = tgc min) -70 — 650
Fast Page Mode Current -60 — 550
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpg min) 70 — 460
Standby Current (CMOS)
lees Power Supply Standby Current — 9 mA
(RAS = CAS = V¢ -0.2V)
CAS Before RAS Refresh Current -60 — 780
lccs Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tgc = trc min) -70 —_ 650
RASO -50 +50
Input Leakage Current —
I Input Leakage Current, any input RAS2 -40 +40
(0.0 Vin< (Ve <6.0V)) =ic R
All Other Pins Not Under Test = 0V CAS 30 bt HA
All others -90 +90
Output Leakage Current
lowy  |(Doyr is disabled, 0.0 < Vour < Vec) -10 +10 A
Output High Level
Vor  |Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level
utput evel Voltage (loyr = +4.2m. 4 .
VoL |Qutput "L" Level Voltage (I 4.2mA @ 0.4V) — 04 v
1. lect, leca, lccs and Igge depend on cycle rate.
2. lcci, loca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V). In the case of Icca, it can be changed once or less when CAS = V.
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IBM11D1360ED
IBM11E1360ED
Preliminary 1M x 36 DRAM Module

AC Characteristics (T4 =0to +70°C, V¢ = 5+ 0.5V)

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy; and
VlL‘

2. Aninitial pause of 100us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter %0 70 Units Notes
Min Max Min Max
tac  |Random Read or Write Cycle Time 110 128K 130 128K ns
tae  |RAS Precharge Time 40 — 50 — ns
tcp  |CAS Precharge Time 10 — 10 — ns 1
tras  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
tasr  |Row Address Setup Time 0 — 0 — ns
traH  |Row Address Hold Time 10 —_ 10 — ns
tasc  |Column Address Setup Time 0 — 0 —_ ns
tcan  |Column Address Hold Time 15 — 15 — ns
treo  |RAS to CAS Delay Time 20 45 20 50 ns 2
trao | RAS to Column Address Delay Time 15 — 15 — ns 3
tasn  |RAS Hold Time 15 — 20 — ns
tcsy  |CAS Hold Time 60 — 70 — ns
tcre  |CAS to RAS Precharge Time 5 — 5 - ns
toze |CAS Delay Time from Dyy 0 — 0 — ns
ir Transition Time (Rise and Fall) 3 50 3 50 ns
torch  |Hold Time CAS Low to TAS High 10 —_ 10 — ns 4
tan  |Column Address Hold Time Referenced to RAS 50 — 55 — ns

—

. Last rising CASX edge 1o first falling CASx edge.

2. Operation within the tgcp (max) limit ensures that tgac (Max) can be met. trep (Max) is specified as a reference poaint only: if tgcp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

3. Operation within the tgap (max) limit ensures that tgac (Max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

4. Last falling CASx edge to first rising CASx edge.
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IBM11D1360ED =5
IBM11E1360ED
1M x 36 DRAM Module Preliminary
Write Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 10 — 15 — ns
twe Write Command Pulse Width 10 — 15 — ns
trwe  |Write Command to RAS Lead Time 15 — 20 — ns
tew. |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS 45 — 55 — ns
tur  |Data Hold Time Referenced to RAS 50 — 55 — ns
tos Dy Setup Time 0 — 0 — ns
1pH Dy Hold Time 15 —_— 15 b ns
Read Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 —_ 20 ns 1,2
taa Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 — ns
trcH |Read Command Hold Time to CAS 0 — 0 —_ ns 3
trry  |Read Command Hold Time to RAS 0 — 0 — ns 3
trat | Column Address to RAS Lead Time 30 — 35 —_ ns
tcau  |Column Address to CAS Lead Time — — — — ns 4
tciz  |CAS to Output in Low-Z 0 —_ 0 —_ ns
toH Output Data Hold Time 0 — 0 — ns
tcoo |CASto Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcpa, taa-
3. Either tgcy or trry must be satistied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. 1opr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1360ED

IBM11E1360ED
Preliminary 1M x 36 DRAM Module
Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 — 45 —_ ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcerH | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge — 35 —_— 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, topa, taa.
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Ti
old Time
levm | (GAS before RAS Refresh Cycle) 10 - 15 - ns
CAS Setup Time _
lesR | (GAS before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time
twrp | (GAS before RAS Refresh Cydle) 10 - 10 - ns
WE Hold Time
WRH | (CAS before RAS Refresh Cycle) 0 - 10 - ns
trrc  |RAS Precharge to CAS Hold Time 5 — 5 — ns
trer  |Refresh Period — 16 e 16 ms 1
1. 1024 refreshes are required every 16ms.
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IBM11D1360ED
IBM11E1360ED
1M x 36 DRAM Module Preliminary

Read

trco tasH le— tcrp
or CAS V- R \ ttCAs -
— CLCH
CASx Vi — -

tasr —s <

L

:

g
x|

Address

—| teop

toFF —o |

Hi-Z _

Dour Valid Data Out

[ ton

- “H” or “L”
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IBM11E1360ED
1M x 36 DRAM Module

Write Cycle (Early Write)

tre
tras tFlF' —_
Vi — 1 -
RAS
Vi = + 4
tosu
trco tasH tere
CAS Vi— X tcas
or telen
CASx Vi— r T
le— traD —»
tasr | T faso— <~t AR
o tRAH |e— _teanle
Address Column
twer
~ tawL
—_— t
WE "
torr
l tos ] < ton
/
D Valid Data In
-
Vor- Hi-Z
Dour -
VQL_
O or oL
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IBM11D1360ED
IBM11E1360ED
1M x 36 DRAM Module

Preliminary

Fast Page Mode Read Cycle

trase

V|H_ 3

RAS
ViL— ]

tCPFKH

<—tRP-—-

D < lcp
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IBM11D1360ED
IBM11E1360ED

1M x 36 DRAM Module

Fast Page Mode Write Cycle
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Preliminary
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IBM11D1360ED
IBM11E1360ED

1M x 36 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11D1360ED

IBM11E1360ED ===
1M x 36 DRAM Module Preliminary
Layout Drawing
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IBM11D1360L
IBM11E1360L

1M x 36 DRAM Module

Features

+ 72-Pin JEDEC Standard Single-In-Line
Memory Module
- Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns
taa |Access Time From Address | 30ns | 35ns
trc |Cycle Time 110ns|130ns
tec |Fast Page Mode Cycle Time| 40ns | 45ns

+ High Performance CMOS process
« Manufactured with 18Mb DRAMS (1M x 18)

« Single 5V, + 0.5V Power Supply

» Low current consumption

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity applica-
tions.

» Au and Sn/Pb versions available

o o o o o

Description

The IBM11D1360L is a 4MB industry standard

72-pin 4-byte single in-line memory module (SIMM).

The module is organized as a 1Mx36 high speed
memory array that is intended for use in 18, 36 and
72 bit applications. It is manufactured with 2 1Mx18
devices, each in a 400mil TSOP package, and is
compatible with the JEDEC 72-Pin SIMM standard.

This assembly is intended as a direct replacement
for 1Mx4-based SIMMs, while significantly reducing
power dissipation. The use of TSOP packages
allows tighter SIMM spacing (.3” on center). Input

loading is consistent with 4Mb-based assemblies
due to the addition of discrete capacitors - maximiz-
ing compatibility at the system-level.

The IBM 72-Pin SIMMSs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 1Mx36 parity SIMM,
IBM11D1360B, as well as higher density, parity and
ECC-optimized SIMMs.

Card Outline

O

1
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IBM11D1360L
IBM11E1360L

1M x 36 DRAM Module

Pin Description Pinout
RAS0, RAS2 |Row Address Strobe Pin# | Name | Pin# |Name | Pin# [Name | Pin# | Name | Pin# |Name | Pin# |Name
CASO - CAS3 | Column Address Strobe 1 |vss | 13 |A1 25 [DQ24| 37 |PQ17]| 49 |DQ9 | 61 |DQ14
We Feadiwite Input 2 [pao [ 14 [a2 | 26 [pa7 | 38 [Pa3s| s0 [pa27| 62 [paas
A0 - A9 Address Inputs
3 [paig| 15 |A3 27 |DQ25| 39 |Vss | 51 [Dato]| 63 |Dats
DQ0-7, 9-16, Data Input/output —
18-25,27-34 putioutp 4 |pat | 16 [a4 | 28 |a7 | 40 |cAS0| 52 |pQ2s| 64 [pa3s
PQ8, 17,26, 35 |Parity Input/output 5 |paig| 17 |as | 29 [Nc | 41 |GAS2| 53 |pai1| 65 [Date
Veo Power (+5V) 6 |pa2 | 18 |a6 | 30 [Vec | 42 [GAS3| 54 [Da2e| 66 [Nc
Vss Ground —
7 |pQ20| 19 INC | 31 |A8 43 |CAS1| 55 |DQ12| 67 |PD1
NC No Connect
8 |DQ3 | 20 |pa4 | 32 |A9 44 |RAS0| 56 |DQ3o| 68 |PD2
PD1 -PD4 Presence Detects
9 |pQ21| 21 |pQ22| 33 [NC | 45 [NC | 57 |DQi13]| 69 |PD3
10 |Voc | 22 |DQs | 34 |RAS2| 46 |NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 [WE | 59 |[Voc | 71 |NC
12 |A0 24 |DQ6 | 36 |PQ8 | 48 INC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D1360LA-60 1M x 36 60ns Sn/Pb 425" x1"x.104"
1BM11D1360LA-70 1M x 36 70ns Sn/Pb 4.25"x1"x.104"
IBM11E1360LA-60 1Mx 36 60ns Au 425"x1"x.104"
IBM11E1360LA-70 1M x 36 70ns Au 4.25"x 1" x.104"
07H4991
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Block Diagram
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Truth Table
Function RAS TAS WE | pbow | Qolumn All DQ, PQ bits
Standby H X X X X High Impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
T:ts'czf:llge Mode - Read: L H-L H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
’::f‘csgge Mode - Write: L HosL L Row Col Valid Data In
Subsequent Cycles L H-L L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 70
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -10t10+7.0 \ 1
ViN Input Voltage 0.5 to min (Vgg + 0.5, 7.0) Vv 1
Vout Output Voltage -0.5 to min (V¢c + 0.5, 7.0) \% 1
Toer Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55 to +125 °C 1
Pp Power Dissipation 23 w 1
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 4.5 5.0 55 \ 1
Vin Input High Voltage 2.4 — Vec+0.5 \ 1
ViL Input Low Voltage -05 — 0.8 \ 1

1. All voltages referenced to Vss.

Capacitance (Th=0to +70°C, Veg = 5.0+ 0.5V)

Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-A9) 47 pF
Ciz Input Capacitance (RAS) 32 pF
Cis Input Capacitance (CAS) 17 pF
Cis Input Capacitance (WE) 50 pF
Cio Output Capacitance (DQ0-DQ34, PQ8, PQ17, PQ26, PQ35) 15 pF
Fon
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

DC Electrical Characteristics (T, =0to+70°C, Voc =5+ 0.5V)

QOutput "L" Level Voltage (lout = +4.2mA @ 0.4V)

Symbol Parameter Min Max Units Notes

Operating Current -60 —_ 420

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tgc min) -70 — 370
Standby Current (TTL)

lccz Power Supply Standby Current — 4 mA
(RAS = CAS 2V,,)
RAS Only Refresh Current -60 — 420

loca Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CGAS 2V tge = trc min) -70 — 370
Fast Page Mode Current -60 — 180

lcca  |Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V., CAS, Address Cycling: tpc = tpc min) 70 — 160
Standby Current (CMOS)

lccs Power Supply Standby Current — 2 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 —_ 420

lece Average Power Supply Gurrent, CAS Before RAS Mode mA 1,3
(RAS, " Cycling: tac = tre Min) 70 — 370
Input Leakage Current RAS -10 +10
Input Leakage Current, any input P

iy (0.0 < Vi < (Voo < 6.0V)) CAS -10 +10 KA
All Other Pins Not Under Test = 0V All others -20 +20
Output Leakage Current

low)  |(Douris disabled, 0.0 < Vour < Vo) -10 +10 KA
Output High Level

Vo |Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v

VoL Output Low Level . 0.4 v

1. lcci, leca, Icca and lggg depend on cycle rate.
2. lgct, loca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of I, it can be changed once or less when CAS = V.
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1IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

AC Characteristics (Ta=0to +70°C, Vg =5+ 0.5V)

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between V; and
V||_.

2. An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter i Vi i Vo Units Notes

tae  |Random Read or Write Cycle Time 110 128K 130 128K ns

tee  |RAS Precharge Time 40 — 50 —_— ns

tcp |CAS Precharge Time 10 — 10 — ns
taas  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
lasr  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 — 10 —_— ns
tasc  |Column Address Setup Time 0 — 0 — ns
fcan  |Column Address Hold Time 15 — 15 — ns
treo  |RAS to CTAS Delay Time 20 45 20 50 ns 1
trap  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasn  |RAS Hold Time 15 — 20 — ns
tcsi  |CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Dy 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 30 3 30 ns

tan  |Column Address Hold Time Referenced to RAS — — — — ns 3

1. Operation within the tggp (Max) limit ensures that tgac (max) can be met. tgcp (Max) is specified as a reference point only: if trgp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If tgap
is greater than the specified trap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.

07H4991 Page 235
MMDS30DSU-00
Revised 7/94



IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Write Cycle
Symbol Parameter 0 0 Units Notes
Min Max Min Max

twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 — 15 — ns

twp Write Command Pulse Width 15 — 15 —_ ns

taw.  |Write Command to RAS Lead Time 15 — 20 — ns
tow. |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS — — — — ns 1
tour  |Data Hold Time Referenced to RAS — — — — ns 1
tos DN Setup Time 0 — 0 — ns

toH Dy Hold Time 15 —_ 15 — ns

1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter 50 0 Units Notes
Min Max Min Max

taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2

tan Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 —_ 0 — ns

tacw  |Read Command Hold Time to CAS 0 — 0 — ns 3
taru  |Read Command Hold Time to RAS 5 — 5 — ns 3
tra.  |Column Address to RAS Lead Time 30 — 35 — ns

tcaL  |Golumn Address to CAS Lead Time 30 — 35 — ns

tciz |CASto Output in Low-Z 0 — 0 — ns

toH Output Data Hold Time 3 — 3 — ns

tcop  |CAS to Dy Delay Time 15 — 20 —_ ns

torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4

1. Measured with the specified current load and 100pF.

2. Access time is determined by the latter of trac, tcac, tcPa, tAA.

3. Either trcy or tgry Must be satisfied for a read cycle.

4. iorr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tpc Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcery | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, icpa, taa-
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
lewm | (GAS before RAS Refresh Gycle) 20 - 20 - ns
CAS Setup Time _
lesh | (GAS before RAS Refresh Cydle) 10 - 10 ns
WE Setup Time
wee | TAS before RAS Refresh Cycle) 10 - 10 - ns
WE Hold Time
e | A before RAS Refresh Cycle) 10 - 10 - ns
tkpc  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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1M x 36 DRAM Module
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Write Cycle (Early Write)
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Fast Page Mode Read Cycle
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IBM11E1360L
1M x 36 DRAM Module

Fast Page Mode Write Cycle
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RAS Only Refresh Cycle
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11D1360L
IBM11E1360L
1M x 36 DRAM Module

Layout Drawing
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IBM11D2360BA
IBM11E2360BA

2M x 36 DRAM Module

Features

« 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
trac | RAS Access Time 60ns | 70ns
tcac |CAS Access Time 20ns | 20ns

taa |Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns|130ns

tec |Fast Page Mode Cycle Time| 40ns | 45ns

» High Performance CMOS process
« Single 5V + 0.5V Power Supply

« All'inputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

« Au and Sn/Pb versions available

Description

The IBM11D2360BA is an 8MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 2Mx36 high speed
memory array, and is configured as 2 1Mx36 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 18, 36
and 72 bit parity applications. It is manufactured with
16 1Mx4 devices, each in either a 350mil or 300mil

package, and 8 1Mx1 devices in a 300mil package.
The module is compatible with the JEDEC 72-Pin
SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx32 non-parity
SIMM, IBM11D2320B, as well as other density offer-
ings and ECC-optimized SIMMs.

Card Outline

36 37 72
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1BM11D2360BA
IBM11E2360BA
2M x 36 DRAM Module

I"
]

‘|||I
1L

Pin Desctription Pinout
RASO - RAS3 |Row Address Strobe Pin #|Name | Pin # |Name | Pin # |Name | Pin #|Name | Pin #|Name | Pin #|Name
CAS0 - CAS3 | Column Address Strobe 1 |Vss | 13 A1 25 [DQ24| 37 |PQ17| 49 |DQ9 | 61 [DQi4
WE Readfwrite Input 2 |pao | 14 a2 | 26 |pa7 [ 38 [Paas| 50 [pa27| 62 |paa3
A0 - A9 Address Inputs
3 [DQis| 15 |A3 27 |Da2s| 39 [Vss | 51 |DQ10| 63 [DQi5
DQ0-7, 9-16, Data Input/output —=
18-25,27-34 4 [DQ1 | 16 |A4 28 |A7 40 [CASO| 52 |DQ28| 64 |DQ34
PQ8, 17,26, 35 |Parity Input/output 5 [paio| 17 a5 | 29 [Nc | 41 [CAS2| 53 [pQi1] 65 [Daie
V. —
ce Power (+5V) 6 |pa2 | 18 |a6 | 30 |Vec | 42 [CAS3| 54 D@29 e6 NG
Vss Ground —
7 |pQ20| 19 [NC | 31 |A8 43 [CAS1| 55 |DQ12| 67 |PD1
NC No Connect
D1 -Poa IPracence Dowacre 8 |DQ3 | 20 [DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
9 [pQ21| 21 |DQ22| 33 |RAS3| 45 |RAS1| 57 |DQi3| 69 |PD3
10 |Vec | 22 |DQs5 | 34 |RAS2| 46 |NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Vec | 71 [NC
12 |A0 24 |DQ6 | 36 |PQ8 | 48 [NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D2360BA-60 2M x 36 60ns Sn/Pb 4.25"x 1.25" x 360"
IBM11D2360BA-70 2M x 36 70ns Sn/Pb 4.25"x 1.25" x 360"
IBM11E2360BA-60 2M x 36 60ns Au 4.25" x 1.25" x .360"
IBM11E2360BA-70 2M x 36 70ns Au 4.25"x 1.25" x 360"
8186702
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IBM11D2360BA
IBM11E2360BA
2M x 36 DRAM Module
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A0-A9
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Truth Table
Function RAS TAS WE | pow | Solmn All DQ, PQ bits
Standby H X X X X High Impedance
Read H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
f;s‘czgge Mode - Read: L Hol H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f;sggge Mode - Write: L HoL L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
R_AS-»OnIy Refresh L H Row N/A High Impedance
CTAS-Before-RAS Refresh HolL L X X High Impedance
Presence Detect
Pin 60 70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -05106.5 \' 1
Vin Input Voltage -0.7t0 Vg +0.7 \Y 1
Vour Output Voltage -0.7t0 Vgc +0.7 \" 1
ToPr Operating Temperature 0to+70 °C 1
Tsta Storage Temperature -55to +125 °C 1
Pp Power Dissipation 145 w 1,2
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power is dissipated when all banks are active.
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Recommended DC Operating Conditions (7, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vec  |Supply Voltage 45 5.0 55 \ 1
Viy Input High Voltage 24 — Vee " 1
Vi Input Low Voltage 0.0 — 08 Vv 1
1. All voltages referenced to Vgs.
Capacitance (Th=0to +70°C, Vgo = 5.0+ 0.5V)
Symbol Parameter Max Units Notes
Ci Input Capacitance (A0-A9) 147 pF
Cp Input Capacitance (RAS) 51 pF
Cia Input Capacitance (CAS) 42 pF
Cis Input Capacitance (WE) 147 pF
Cyo1 Output Capacitance (DQ0-DQ34) 27 pF
Cioz Output Gapacitance (All PQ bits) 35 pF
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DC Electrical Characteristics

(TA=0to +70°C, Vg = 5+ 0.5V)

Output "L" Level Voltage (lout = +4mA @ 0.4V)

Symbol Parameter Min Max Units Notes
Operating Current -60 — 1344
lect Average Power Supply Operating Gurrent mA 1,2,3
(RAS, CAS, Address Cycling: tre = tre min) 70 — 1228
Standby Currem (TTL)
lcca Power Supply Standby Current — 48 mA
(RAS = CAS 2 V)
RAS Only Refresh Current -60 — 1344
leca Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS = Viu: tge = tac min) -70 —_— 1228
Fast Page Mode Current -60 - 944
lcca  |Average Power Supply Current, Fast Page Mode mA 1,23
(RAS = V), CAS, Address Cycling: tpc = tpc min) 70 — 864
Standby Currem (CMOS)
lccs  |Power Supply Standby Current — 40 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Gurrent -60 —_ 1344
lecs Avera Power Supply Current, CAS Before RAS Mode mA 1,3,4
CAS, Cycling: tre = tre mm) -70 —_ 1228
Input Leakage Current RAS -60 +60
Input Leakage Current, any input =T
W (0.0 Viy < (Voo < 6.0V)) CAS 60 +60 KA
All Other Pins Not Under Test = 0V All others -240 +240
Output Leakage Current
low)  [(Dour is disabled; 0.0 < Vour < Vec) 20 +20 kA
Output High Level
Vor | Output "H" Level Voltage (lour = -4mA @ 2.4V) 24 - v
VoL Output Low Level . 0.4 Vi

1. lcc1s leca, lcca and Igcg depend on cycle rate.
2. lget, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Iccg, it can be changed once or less when CAS = V.
4. Refresh current is specified for 1 bank.
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2M x 36 DRAM Module

AC Characteristics (To=01t0+70°C, Vec =5+ 0.5V)

1. Vi (min) and V). (max) are reference levels for measuring timing of input signals. Transition times are measured between V,; and
V"_.

2. An initial pause of 100s is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. The 1M x 4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the
power supply voltage.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter 0 70 Units Notes
Min Max Min Max

tre Random Read or Write Cycle Time 110 128K 130 128K ns

tre  |RAS Precharge Time 40 — 50 — ns

tce  |CAS Precharge Time 10 — 10 — ns

thas  |RAS Pulse Width 60 16K 70 16K ns

tcas |CAS Pulse Width 20 — 20 — ns

tasr  |Row Address Setup Time 0 —_ 0 — ns

tran  |Row Address Hold Time 10 — 10 — ns

tasc  |Column Address Setup Time 0 — 0 — ns

tcan  |Column Address Hold Time 15 - 15 — ns

theo | RAS to CAS Delay Time 20 40 20 50 ns 1

thap  |RAS to Column Address Delay Time 15 — 15 — ns 2

tasn  |RAS Hold Time 20 — 20 — ns

tcsu  |CAS Hold Time 60 — 70 — ns

tcrp  |CAS to RAS Precharge Time 10 — 10 — ns

tozc |CAS Delay Time from Dyy —_— — — — ns 3
tr Transition Time (Rise and Fall) 3 50 3 50 ns

tan  |Column Address Hold Time Referenced to RAS 50 — 55 — ns

1. Operation within the trcp (max) limit ensures that tgac (Max) can be met. trcp (Max) is specified as a reference point only: if tgcp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (Max) can be met. tgpp (Max) is specified as a reference point only: If tgap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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2M x 36 DRAM Module

Write Cycle

Symbol Parameter 80 0 Units Notes
Min Max Min Max

twes  |Write Command Set Up Time 0 — 0 e ns
twen  |Write Gommand Hold Time 15 — 15 —_ ns
twe Write Command Pulse Width 15 — 15 —_— ns
taw.  |Write Command to RAS Lead Time 20 — 20 — ns
tow.  |Write Command to CAS Lead Time 20 — 20 — ns
twecr  |Write Command Hold Time Referenced to RAS 50 — 55 — ns
o |Data Hold Time Referenced to RAS 50 — 55 — ns
tos Dy Setup Time 0 — 0 — ns
ton Dy Hold Time 15 — 15 — ns

Read Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
taac  |Access Time from RAS — 60 — 70 ns 1,2
teac  |Access Time from CAS — 20 — 20 ns 1,2
tan Access Time from Address — 30 — 35 ns 1,2

tacs |Read Command Setup Time 0 — 0 — ns
tach |Read Command Hold Time to CAS 0 — 0 — ns 3
trrn  [Read Command Hold Time to RAS 0 — 0 — ns 3
taa.  |Column Address to RAS Lead Time 30 — 35 — ns
tcaL  |Column Address to CAS Lead Time — — e — ns 4
tciz |CAS to Output in Low-Z 0 — 0 — ns
ton Output Data Hold Time 0 — 0 — ns
tcop |CAS to Dy Delay Time 20 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 20 0 20 ns 5

A wWN =

. Measured with the specified current load and 100pF.

. Access time is determined by the latter of trac, tcac, tcpa, taa.

. Either tgcH or tgry must be satisfied for a read cycle.

. This timing parameter is not applicable to this product, but applies to a related product in this family.

. 1orF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 — 45 — ns

trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns

tcpru | RAS Hold Time from CAS Precharge — — — — ns 1

cpa Access Time from CAS Precharge — 30 — 40 ns 2,3
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Access time is determined by the latter of trac, tcac, tcpa, taa-
3. Access time assumes a load of 100pF.

Refresh Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
GAS Hold Time
tewr | GAS before RAS Refresh Cycle) 30 - 30 - ns
CAS Setup Time
lcsR | (GAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time
wrP | (GAS before RAS Refresh Gycle) 5 - 5 - ns
WE Hold Time
WrH | CAS before RAS Refresh Cydle) 10 - 10 - ns
trec  |RAS Precharge to CAS Hold Time 10 — 10 —_ ns
trer  |Refresh Period — 16 —_ 16 ms 1
1. 1024 refreshes are required every 16ms. The DG variation in the V¢ supply may not exceed 300mV within a refresh interval
(16ms).
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Read
tre
tras tap
V|H — N }..
RAS
Vie = ( |
tesH
taco tasH | terp —]
Vi — 3 I
CAS tCAS
Vi - -
letrap tRaL |
tear L
tasr —! < tasc e
tar
—»{tRaH |«— toan fe—
Address.
WE
Din
Vor— A 7
Dour Valid Data Out Ri-Z
Vou — 4
trac ton
: HH" Or (lLH
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Write Cycle (Early Write)

tras

tRe ]

V|H — A

Vie - 4

tosu
trco tasH . tere ]
Vin— 3

CAS

Vi =

Address

e tos < o o)

R

Vin—

D - Valid Data In
Vie — :"'“*

DOUT

< or 4L
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Fast Page Mode Read Cycle

A
|

trasp
teprH
t te fro t, tsH
tRoD ] e 1P 1 <lepyf [« FH —ny
|
y\

e trp

et

L “H” or “L”

- q—tOH — *tOH’
tch t
CDD™™|
- toac e — feac e
tOFF | | torF —» tOFF > j—
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o
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Fast Page Mode Write Cycle

trasp trp
Vin {
RAS \
Vi . i
tee
letrReo <ter top | l~— trs____ | terp
|
Vi y L \
CAS le—tcas I e teas le_teas
Vi L 1
Vin
Address

-« or 4L
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RAS Only Refresh Cycle
tre
tras %__ tee |

Vin_ ] [ \-
RAS

Vi _ I |

trec -

VIH —
CAS

VIL —

ton ||
_{tranfe

Address
VOH_
Dour Hi-Z
VOL_
: HHi! or ﬂL”
Note: WE, D,y are “H" or “L"
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RC

_" losn | tarc ~

VIH CHR

O
[

VIH -
DIN

VIL -

Hi-Z

Note: Addresses are “H” or “L"
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Layout Drawing (IBM11D2360BA)
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Features

» 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
taac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 20ns | 20ns

taa |Access Time From Address | 30ns | 35ns

tre |Cycle Time 110ns|130ns

trc |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
» Single 5V, + 0.5V Power Supply

» Low active current dissipation

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

+ Au and Sn/Pb versions available

e o o o o

Description

The IBM11D2360BD is an 8MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 2Mx36 high speed
memory array, and is configured as 2 1Mx36 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 18, 36
and 72 bit parity applications. It is manufactured with
16 1Mx4 devices, each in a 300mil package, and 8

1Mx1 devices in a 300mil package. The module is
compatible with the JEDEC 72-Pin SIMM standard.

The IBM 72-Pin SIMMSs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx32 non-parity
SIMM, IBM11D2320B, as well as other density offer-
ings and ECC-optimized SIMMs.

Card Outline

03H7142
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Pin Description Pinout
RAS0 - RAS3  |Row Address Strobe Pin #|Name | Pin # | Name | Pin #|Name | Pin #|Name | Pin # |Name | Pin # |[Name
CAS0-CAS3  |Column Address Strobe 1 |Vss | 13 |A1 | 25 [DQ24| 37 |PQ17| 49 |Dae | 61 [DQi4
WE Readfwrite Input 2 |pco | 14 [a2 | 26 |pa7 | 38 [Pass| s0 [pa27| 62 [pass
A0 - A9 Address Inputs
3 [DQ18| 15 |A3 27 |DQ25| 39 |Vss | 51 |DQi10} 63 [DQ15
DQO-7, 918, |paa Input/output —
18-25,27-34 4 |DQ1 | 16 |A4 28 |A7 40 |CAS0| 52 |DQ28| 64 |DQ34
PQ8, 17,26,35 |Parity Inputioutput 5 |paig]| 17 [as | 20 nc | 41 [cAS2| 53 [pati] es |pats
\ —
e Power (+8V) 6 |pa2 | 18 a6 | 30 |Veo | 42 |CAS3| 54 |Da2e| 66 NG
Vss Ground —
7 |pQ2o| 19 |NG | 31 |A8 43 |CAS1| 55 |DQ12| 67 |PDi
NC No Connect
8 |DQ3 | 20 |DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
PD1-PD4 Presence Detects
9 [DQ21} 21 |DQ22| 33 |RAS3| 45 |RAS1| 57 |DQ13| 69 |PD3
10 |Voc | 22 |DQs | 34 |RAS2]| 46 |NC 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Vec | 71 |NC
12 |A0 24 |DQ6 | 36 |PQ8 | 48 |NC 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D2360BD-60 2M x 36 60ns Sn/Pb 4.25"x 1.25" x .360"
1BM11D2360BD-70 2M x 36 70ns Sn/Pb 4.25"x 1.25" x .360"
1BM11E2360BD-60 2M x 36 60ns Au 4.25"x 1.25" x .360"
1BM11E2360BD-70 2M x 36 70ns Au 4.25" x 1.25" x .360"
03H7142
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Block Diagram

DQO, ) y-mc vy g pp - PQ8 DQY |4y mm e g aa e PQ17
1! 1 — J1 13
DQ14 DQ1-4 D Q DQ14 DQi1-4 D
WE wE WE WE WE WE WE
CAS0 oA TAS TAS —|zAs RS Ths
RASO mas V! s 2 RS ur s ms U mAs V18
ot oF o oF
L }0@ E }7{9 A0-A9 [L AO-A9 I:L AQ-A9 A0-A9
CAS1 = 10 = 10 10 = 0 = |10 10
DQi18 e TR PQ26 T T PQ35
DQ1-4 DQi1-4 D Q DQ1-4 DQ14 D Q
— LW WE W W WE WE
cAS CAS TAS | |ers TS oAS
RAS2 RAS u3 RAS U4 RAS u19 | | mAs (V74 RAS us BAS u20
[L'E oF o oF
AQ-A9 A0-A9 A0-A9 A0-A9 AO0-A9 AO0-A9
sl ] I !
A5 = o = 10 10 = "o = 10 10
AO-A9
DQO, 4oy g gy - PQ8 DQY |y g yygg e PQ17
{1 p $H1 -
DQi4 DQ1-4 D DQ1-4 DQT4 D Q
WE we we WE WE wE WE
CASO TAS RS CAS —_|oAs TAS TAS
RAST mAs U'® mAS Y18 mAS Y21 ms U1 mas V'8 mas U2
oF oF o oF
L A0-A9 E A0-A9 A0-A9 E A0-A9 AO-A9 AO0-A9
ﬁg1 = |10 = 0 10 = |10 = |0 10
DQ18 §ype-- - yapp - PA26; | | vese - nras - PQ35
il b — P {4
DQ1-4 DQ1-4 D Q DQ1-4 DQ1-4 D Q
—— L WE WE W | W WE WE
CAS TAS TAS _leas TS oA
RAS3 mAs U9 ms U™ ms S Hes Y ms V' s U2
oF oF oE oF
[L })Q L AQ-A9 AQ-A9 L A0-A9 [L A0-A9 AQ-A9
TASs = o = 10 10 = "o = 10 10
AO-A9
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Truth Table
Function RAS CAS WE Acli:zlcl":lss Eg:;::;r; All DQ, PQ bits
Standby H X X X X High Impedance
Read H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
I;:‘sg;ge Mode - Read: L Hol H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
e Gy Mode - Wi L HosL L Row Col Valid Data In
Subsequent Cycles L H-oL N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh Hol L H X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NG NC
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +6.0 \Y 1
Vin Input Voltage -1.0t0 + 6.0 \ 1
Vour Output Voltage -1.0to + 6.0 Vv 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -551t0 +125 °C 1
Pp Power Dissipation 115 w 1,2
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.
2. Maximum power is dissipated when all banks are active.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 45 5.0 55 \" 1
Vin Input High Voltage 2.4 — Vee +0.5 \ 1
Vi Input Low Voltage 0.5 — 08 \" 1

1. All voltages referenced to Vgs.

Capacitance (Ta=0to+70°C, Vec = 5.0+ 0.5V)
Symbol Parameter Max Units Notes
Ci Input Capacitance (A0-A9) 161 pF
Ci2 Input Capacitance (RAS) 55 pF
Cis Input Capacitance (CAS) 52 pF
Cu Input Capacitance (WE) 188 pF
Cuon Output Capacitance (DQ0-DQ34) 27 pF
Cyoz Output Capacitance (All PQ bits) 35 pF
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DC Electrical Characteristics (Ta=0to+70°C, Vcc =52 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 1064
lcct Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tge min) 70 — 924
Standby Current (TTL)
lccz Power Supply Standby Current —~— 48 mA
(RAS = CAS 2 V)
RAS Only Refresh Current -60 — 1064
lcca  |Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS 2 V4 tge = tge min) -70 — 924
Fast Page Mode Current -60 — 824
lcca  |Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) .70 — 704
Standby Current (CMOS)
lees Power Supply Standby Current — 24 mA
(RAS = CAS = V¢c - 0.2V)
CAS Before RAS Refresh Current -60 — 1064
lccs Average Power Supply Current, VCAS Before RAS Mode mA 1,3,4
(RAS, , Cycling: tre = trc min) 70 — 924
Input Leakage Current RAS -60 +60
Input Leakage Current, any input —_—
W [(0.0< Vin < (Vo < 6.0V)) CAS 60 +60 HA
All Other Pins Not Under Test = 0V All others 2240 +240
Output Leakage Current
low)  |(Dour is disabled, 0.0 < Vour < Vec) 20 +20 KA
Qutput High Level
Von Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level
Vou Output "L" Level Voltage (lour = +4.2mA @ 0.4V) - 0.4 v

1. lccis lecs, Icca and Iggg depend on cycle rate.
2. lgcis lccs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Iccy, it can be changed once or less when CAS = V.
4. Refresh current is specified for 1 bank.
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AC Characteristics (To=0t0+70°C, Vgg =5+ 0.5V)

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and
VL.

2. Aninitial pause of 100ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume tr = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter i Ve Vi Viox Units Notes

tre Random Read or Write Cycle Time 110 128K 130 128K ns

tre  |RAS Precharge Time 40 — 50 — ns

tce  |CAS Precharge Time 10 — 10 — ns
taas  [RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 20 — 20 — ns
tasr  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
fcan  |Column Address Hold Time 15 — 15 — ns
taco  |RAS to CAS Delay Time 20 40 20 50 ns 1
trap  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasy  |RAS Hold Time 20 — 20 — ns
tcsu  |CAS Hold Time 60 — 70 — ns
tcre  |CAS to RAS Precharge Time 5 e 5 — ns
tozc |CAS Delay Time from Dyy 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 50 3 50 ns

tar Column Address Hold Time Referenced to RAS 50 — 55 —_ ns

1. Operation within the tgcp (Max) limit ensures that tgac (Max) can be met. tgcp (Max) is specified as a reference point only: if tgp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.
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Write Cycle
Symbol Parameter %0 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 — 15 — ns
twp  |Write Command Pulse Width 15 — 15 — ns
taw.  [Write Command to RAS Lead Time 20 — 20 — ns
tow.  |Write Command to CAS Lead Time 20 — 20 — ns
twcr  |Write Command Hold Time Referenced to RAS 50 — 55 — ns
towr  |Data Hold Time Referenced to RAS 50 —_ 55 — ns
ips Din Setup Time 0 — 0 — ns
toH Dy Hold Time 15 — 15 —_ ns
Read Cycle
Symbol Parameter 0 70 Units Notes
Min Max Min Max
trac  |Access Time from RAS -— 60 — 70 ns 1,2
tcac  |Access Time from CAS — 20 — 20 ns 1,2
taa  |Access Time from Address — 30 — 35 ns 1,2
trcs |Read Command Setup Time 0 — 0 _ ns
tacn |Read Command Hold Time to CAS 0 — 0 — ns 3
tari  |Read Command Hold Time to RAS 0 — 0 — ns 3
traL  |Column Address to RAS Lead Time 30 — 35 — ns
fcau  |Column Address to CAS Lead Time — — — — ns 4
tciz  [CASto Output in Low-Z 0 — 0 — ns
ton Output Data Hold Time 0 — 0 — ns
tcop  |CAS to Dy Delay Time 20 — 20 —_ ns
torr  |Output Buffer Turn-off Delay 0 20 0 20 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of tgac, tcac, tcra, taa-
3. Either tgcy or trry must be satisfied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
o Fast Page Mode Cycle Time 40 — 45 — ns
trase Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcere | RAS Hold Time from CAS Precharge 35 _ 40 —_ ns
tcpa Access Time from CAS Precharge — 30 — 40 ns 1,2
1. Access time is determined by the latter of tgac, tcac, tcpas taA-
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
S Hold Time
tcwr | CAS before RAS Refresh Cydcle) 30 - 30 - ns
CAS Setup Time
tesn (CAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time _
wrp | (GRS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time
WrH | (GAS before RAS Refresh Cycle) 10 - 10 - ns
taec  |RAS Precharge to CAS Hold Time 10 — 10 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
03H7142 Page 269
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Read
tac
tans tap
Vin — h \
RAS \ Z
Vie = < y
tCSH
taco trsH le—torr o
Vi — 3 /.
CAS teas
Vie - T B
,_tRAD tRAL |
teac K
tasr —»| < tasc —»f e
ASC o
—{tRaH fe— —{toan fe—
Address
WE
Dy
Vor— _ .
Dour Hi-Z Valid Data Out H-Z —
VoL — y
trac ton
S or 1L
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Write Cycle (Early Write)
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Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle

trasp tap
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RAS Only Refresh Cycle

tac

tras

trpc |

b tap ]

Address
VOH
Dour Hi-Z
VOL —
T
Note: WE, D,y are “H" or “L"
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CAS Before RAS Refresh Cycle
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IBM11E2360EA

2M x 36 DRAM Module

Features

+ 72-Pin Single-In-Line Memory Module
« Performance:

-60 | -70
trac | RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

tan |Access Time From Address | 30ns | 35ns

tre |Cycle Time 110ns|130ns

tpc [Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
« Single 5V, + 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

« Au and Sn/Pb versions available

e o o o o

Description

The IBM11D2360EA is an 8MB 72-pin 4-byte single
in-line memory module (SIMM). The module is orga-
nized as a 2Mx36 high speed memory array, and is
configured as 2 1Mx36 banks - each independently
selectable via unique RAS inputs. The assembly is
intended for use in 36 and 72 bit applications where
interleave of 9 or 18 bit words is not required. It is
manufactured with 16 1Mx4 devices, each in either a
350mil or 300mil package, and 2 1Mx4 ‘Quad CAS’

devices for parity. The use of ‘Quad CAS’ devices
results in reduced SIMM height and lower power dis-
sipation.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx32 non-parity
SIMM, IBM11D2320B, as well as other density offer-
ings and ECC-optimized SIMMs.

Card Outline

1 36 37 72

64G3331
MMDS24DSU-00
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2M x 36 DRAM Module

Pin Description Pinout
RASO - RAS3 |Row Address Strobe Pin# {Name | Pin# {Name | Pin# | Name | Pin# |Name | Pin# | Name | Pin# | Name
CASO - CAS3 | Column Address Strobe 1 Jvgs | 13 At 25 |DQ24| 37 |PQ17| 49 [Das | &1 [pQi4
WE Readfwrite Input 2 |pqo | 14 |A2 | 26 [pa7 | 38 |Pass| 50 |pazr| 62 |Dass
A0 - A9 Address Inputs
3 |pQi18| 15 |A3 27 |DQ25| 39 |Vss | 51 |DQ10| 63 |DQ15
DQg-7, 9-16, Data Input/output —
18-25,27-34 putoutp 4 [pat | 16 |a¢ | 28 |A7 | 40 |CASO| 52 [Da2s| 64 |Da3s
PQ8, 17, 26,35 |Parity Inputioutput 5 |pQi19| 17 |As 29 INC | 41 |CAS2| 53 [DQi11]| 65 [Dais
Voo Power (+5V) 6 |DQ2 | 18 [A6 | 30 |Vec | 42 |CAS3| 54 [DQ2s| 66 [NC
Vss Ground —
7 |pQ2o| 19 {NC | 31 |A8 43 |CAS1| 55 |DQ12] 67 |PD1
NC No Connect
8 |DQ3 | 20 |pQa | 32 |A9 44 |RASO| 56 |DQ30| 68 |PD2
PD1 - PD4 Presence Detects
9 |p@2t| 21 |pa22| 33 |RAS3| 45 |RAS1| 57 |DQ13| 69 |PD3
10 |Voc | 22 |DQs | 34 |RAS2]| 46 |[NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 [PQ26| 47 |WE | 59 [Vec | 71 |NC
12 |A0 24 |DG6 | 36 |PQ8 | 48 NG | 60 [DQ32| 72 [Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D2360EA-60 2M x 36 60ns Sn/Pb 4.25"x 1" x 360"
IBM11D2360EA-70 2M x 36 70ns Sn/Pb 4.25"x 1" x .360"
1BM11E2360EA-60 2M x 36 60ns Au 4.25"x 1" x 360"
1BM11E2360EA-70 2M x 36 70ns Au 4.25"x 1”x .360"
64G3331
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Truth Table
Function RAS TAS WE | pJfow | Selumn All DQ, PQ bits
Standby H X X X X High Impedance
Read H Row Col Valid Data Out
Early-Write L L L Row Gol Valid Data In
f;s‘csgge Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f;s'csgge Mode - Write: L H-L L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh Hol L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage 051065 \ 1
Vin Input Voltage -0.7to Vgg + 0.7 \" 1
Vour Output Valtage 0.710 Vgg + 0.7 \" 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55to +125 °C 1
Pp Power Dissipation 1.7 w 1,2
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

2. Maximum power occurs when all banks are active.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 45 5.0 55 \ 1
Vi Input High Voltage 2.4 — Vee \ 1
Vi Input Low Voltage 0.0 — 08 \ 1

1. All voltages referenced to Vss.

Capacitance (Ta=0to+70°C, Vcc = 5.0 + 0.5V)

Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-A9) 99 pF
Ci2 Input Capacitance (RASO, 1) 44 pF
Cis input Capacitance (RAS2, 3) 38 pF
Cu Input Capacitance (CAS) 44 pF
Cis Input Capacitance (WE) 85 pF
Cio Output Capacitance (All DQ, PQ) 23 pF
NMDS24DSU-00 Page 281
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DC Electrical Characteristics (Ta=0to +70°C, Vo =5+ 0.5V)

Output "L" Level Voltage (loyr = +4mA @ 0.4V)

Symbol Parameter Min Max Units Notes
Operating Current -60 — 1078
leet Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tgc = tgc min) 70 — 972
Standby Current (TTL)
lecz Power Supply Standby Current — 37 mA
(RAS = CAS 2V)
RAS Only Refresh Current -60 — 1078
lcca Average Power Supply Current, RAS Only Mode mA 1,3, 4
(RAS Cycling, CAS 2V4: trc = trc min) -70 — 972
Fast Page Mode Current -60 — 688
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, ., CAS, Address Cycling: tpc = tpc min) -70 — 668
Standby Current (CMOS)
lees Power Supply Standby Current — 34 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 1078
lecs Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, CAS, Cycling: tgc = tgc min) -70 —_ 972
RASO, 1 -50 +50
Input Leakage Current —
ho Input Leakage Current, any input RAS2,3 -40 +40
(0.0< Viy< (Ve <6.0V)) P ]
All Other Pins Not Under Test = 0V CAS 60 +60 wn
All others -180 +180
Output Leakage Current
low  [(Doyr is disabled, 0.0 < Vour < Vec) -20 +20 wA
Output High Level
Vou  Output "H" Level Voltage (lour = -4mA @ 2.4V) 24 - v
Vou Output Low Level . 0.4 v

1. lge1s loeas lccs @nd Iggg depend on cycle rate.
2. lcc1, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of Iccs, it can be changed once or less when TAS = V.
4. Refresh current is specified for 1 bank.
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AC Characteristics (Ta=0to+70°C, Vog =5+ 0.5V)

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between V,y and
VIL-

2. Aninitial pause of 100ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. The 1Mx4 DRAM Outputs will remain disabled until these 8 cycles have occurred. This prevents data contention
(excessive current) during power on. To prevent excess power dissipation during power-up, RAS should rise coincident with the
power supply voltage.

3. AC measurements assume t7 = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter 60 0 Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 128K 130 128K ns
te  |RAS Precharge Time 40 — 50 — ns
tcp  |CAS Precharge Time 10 — 10 — ns 1
taas  [RAS Pulse Width 60 16K 70 16K ns
tcas  |CAS Pulse Width 15 — 20 — ns
tasr  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 — 0 —_ ns
tcan  |Column Address Hold Time 15 — 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 50 ns 2
trap  |RAS to Column Address Delay Time 15 — 15 — ns 3
tasy  [RAS Hold Time 15 — 20 — ns
tcsu  [CAS Hold Time 60 — 70 — ns
tcre  |CAS to RAS Precharge Time 10 — 10 — ns
tozc |CAS Delay Time from Dyy — — — — ns 4
tr Transition Time (Rise and Fall) 3 50 3 50 ns
teien  [Hold Time CAS Low to TAS High 10 — 10 — ns 5
tar Column Address Hold Time Referenced to RAS 50 — 55 — ns

1. Last rising CASx edge to first falling CASx edge.

2. Operation within the trcp (max) limit ensures that tgac (Max) can be met. tgcp (Max) is specified as a reference point only: if trep is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

3. Operation within the tgap (max) limit ensures that tgac (Max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

4. This timing parameter is not applicable to this product, but applies to a related product in this family.

5. Last falling CASx edge to first rising CASx edge.
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Write Cycle
Symbol Parameter 50 0 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 10 —_ 15 — ns
twp Write Command Pulse Width 10 — 15 —_ ns
taw.  |Write Command to RAS Lead Time 15 — 20 — ns
tow.  |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS 45 — 55 —_ ns
tour  |Data Hold Time Referenced to RAS 50 — 55 — ns
tos Dy Setup Time 0 — 0 — ns
1toH Dy Hold Time 10 — 15 — ns
Read Cycle
Symbol Parameter 0 0 Units Notes
Min Max Min Max

taac  |Access Time from RAS — 60 — 70 ns 1,2
teac  |Access Time from CAS — 15 — 20 ns 1,2
taa Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 — ns
tach |Read Command Hold Time to CTAS 0 s 0 — ns 3
tard  |Read Command Hold Time to RAS 0 — 0 — ns 3
traL  |Column Address to RAS Lead Time 30 — 35 —_ ns
tcar  |Column Address to CAS Lead Time — — — — ns 4
te.z  |CASto Output in Low-Z 0 — 0 - ns
ton Output Data Hold Time 0 — 0 — ns
tcop  |CAS to Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 5

1. Measured with the specified current load and 100pF.

2. Access time is determined by the latter of trac, tcac, tcra, taa.

3. Either trgn or trry Must be satisfied for a read cycle.

4. This timing parameter is not applicable to this product, but applies to a related product in this family.

5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcere | RAS Hold Time from CAS Precharge 35 —_ 40 —_ ns
tcpa Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of tgac, tcac, tcra, taa-
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70 )
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Ti
old Time
tewn ( AS before RAS Refresh Cycle) 15 - 15 - ns
S Setup Time_ _
fesn (C S before RAS Refresh Cycle) 10 - 10 ns
WE Setup Time _ N
wep | (CAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time
twrk | (GAS before RAS Refresh Cydle) 10 - 10 - ns
trec  |RAS Precharge to CAS Hold Time 5 — 5 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms. The DC variation in the V¢ supply may not exceed 300mV within a refresh interval
(16ms).
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Write Cycle (Early Write)
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Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle

Vi A

Vie—

trase

letrRop

te-tcP o

tee )

e tRsn ]

tre

tere

“H"or “L”

64G3331
MMDS24DSU-00
Revised 6/94

Page 289



IBM11D2360EA
IBM11E2360EA

2M x 36 DRAM Module

RAS Only Refresh Cycle
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Note: WE, D,y are “H” or “L”
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CAS Before RAS Refresh Cycle
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2M x 36 DRAM Module

Features

« 72-Pin Single-In-Line Memory Module
« Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac | CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns |130ns

tpc |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
« Single 5V, + 0.5V Power Supply

+ Allinputs & outputs are fully TTL & CMOS
compatible

Low active current dissipation

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

« Au and Sn/Pb versions available

e o o o o o

Description

The IBM11D2360EA is an 8MB 72-pin 4-byte single
in-line memory module (SIMM). The module is orga-
nized as a 2Mx36 high speed memory array, and is
configured as 2 1Mx36 banks - each independently
selectable via unique RAS inputs. The assembly is
intended for use in 36 and 72 bit applications where
interleave of 9 or 18 bit words is not required. It is
manufactured with 16 1Mx4 devices, each in a
300mil package, and 2 1Mx4 ‘Quad CAS' devices for

parity. The use of ‘Quad CAS’ devices results in
reduced SIMM height and lower power dissipation.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx32 non-parity
SIMM, IBM11D2320B, as well as other density offer-
ings and ECC-optimized SIMMSs.

Card Outline
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IBM11D2360ED
IBM11E2360ED

2M x 36 DRAM Module Preliminary
Pin Description Pinout
RASO - RAS3 |Row Address Strobe Pin# |Name | Pin# |Name | Pin# |Name | Pin# |[Name | Pin# |Name | Pin# |Name
CASO - CAS3 | Column Address Strobe 1 |Vss | 13 |A1 25 |DQ24| 37 |[PQi7 | 49 |DQ9 | 61 |DQ14
WE Reediwrtie input 2 |pao | 14 [A2 | 26 |pa7 | 38 |Pa3s| 50 |Da27| 62 |pass
A0 - A9 Address Inputs
3 |DQis| 15 |A3 27 |DQ25| 39 |Vss | 51 |DQ10]| 63 [DQ15
DQ0-7, 9-16, Data Input/output —
18-25, 27-34 P P 4 |pat1 | 16 |A4 28 |A7 40 |CAS0| 52 |DQ28| 64 |DQ34
PQ8, 17,26, 35 |Parity Input/output 5 |pQ19| 17 |As 29 [NC | 41 |CAS2| 53 [pQt1| 65 |Dais
Voo Power (+5V) 6 |DQ2 | 18 |A6 30 |Voc | 42 |CAS3| 54 |DQ29| 66 |NC
V. Ground —
s roun 7 |pazo| 19 [nc | 31 [as | 43 [GAS1| 55 [pai2| 67 [PD1
NC No Connect
8 |pQ3 | 20 |pQ4 | 32 |A9 44 |RASO| 56 |DQ30| 68 |PD2
PD1 - PD4 Presence Detects
9 |D@21| 21 |pQ22| 33 |RAS3| 45 |RAS1| 57 [DQi3| 69 |PD3
10 |Voc | 22 |DQs | 34 |RAS2| 46 |[NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Vcc | 71 [NC
12 |A0 24 |DQ6 | 36 |PQ8 | 48 INC | 60 |DQ32| 72 [Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D2360ED-60 2M x 36 60ns Sn/Pb 4.25"x 1" x .360"
1BM11D2360ED-70 2M x 36 70ns Sn/Pb 4.25"x 1" x .360"
1BM11E2360ED-60 2M x 36 60ns Au 4.25"x 1" x .360”
1BM11E2360ED-70 2M x 36 70ns Au 4.25"x 1" x .360"
03H7149
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1BM11D2360ED
IBM11E2360ED
2M x 36 DRAM Module

Block Diagram
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IBM11D2360ED
IBM11E2360ED

2M x 36 DRAM Module Preliminary
Truth Table
Function RAS TAS WE | phow | Solumn All DQ, PQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Dafa Out
Early-Write L L L Row Col Valid Data In
f:fczgge hlace = Fesct L Hol H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
R e Mode - Write: L Hol L Row Col Valid Data In
Subsequent Cycles L HoL N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
TAS-Before-RAS Refresh H-L L H X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.01t0 +6.0 \ 1
Vin Input Voltage -1.010 +6.0 \ 1
Vour Output Voltage -1.010 +6.0 A 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55to +125 °C 1
Pp Power Dissipation 8.6 w 1,2
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power occurs when all banks are active.
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IBM11D2360ED
IBM11E2360ED
2M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee  |Supply Voltage 45 5.0 55 \" 1
Vi Input High Voltage 2.4 — Vee +0.5 \ 1
Vi Input Low Voltage 0.0 —_ 0.8 \ 1
1. All voltages referenced to Vgs.
Capacitance (T =0to +70°C, Vg = 5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cyy Input Capacitance (A0-AS) 105 pF
Ci Input Capacitance (RASO, 1) 48 pF
Cia Input Capacitance (RAS2, 3) 45 pF
Cu Input Capacitance (CAS) 54 pF
Cis Input Capacitance (WE) 137 pF
Cio QOutput Capacitance (All DQ, PQ) 25 pF
(B L0su00 Page 209
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IBM11E2360ED
2M x 36 DRAM Module Preliminary
DC Electrical Characteristics (Ta=0to+70°C, Vg =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 798
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = trc min) 70 — 668
Standby Current (TTL)
lcc2 Power Supply Standby Current — 37 mA
(RAS = CAS 2V}))
RAS Only Refresh Current -60 —_— 798
lecs Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS 2Viu: tge = tgc min) -70 — 668
Fast Page Mode Current -60 — 568
leca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V,, CAS, Address Cycling: tp¢c = tpc min) 70 - 478
Standby Current (CMOS)
lces Power Supply Standby Current — 18 mA
(RAS = CAS = V¢c - 0.2V)
CAS Before RAS Refresh Current -60 — 798
lcce Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, , Cycling: tae = trc min) 70 — 668
RASO, 1 -50 +50
Input Leakage Current [
" Input Leakage Current, any input RAS2,3 -40 +40
(0.0 < Viy < (Ve < 6.0V)) =T _
All Other Pins Not Under Test = 0V CAS 60 +60 KA
All others -180 +180
Qutput Leakage Current
low)  |(Dour is disabled, 0.0 < Vour < Vec) 20 +20 KA
Output High Level
VoH | Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
v, Output Low Level 0.4 Vv
OL  lOutput "L" Level Voltage (loyt = +4.2mA @ 0.4V) - :

1. lccts lees, loca @nd lgce depend on cycle rate.

2. lcc1, lcca depend on output loading. Specified values are obtained with the output open.

3. Address can be changed once or less while RAS = V.. In the case of g, it can be changed once or less when CAS = V.
4. Refresh current is specified for 1 bank.
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S=S= IBM11D2360ED
IBM11E2360ED
Preliminary 2M x 36 DRAM Module

AC Characteristics (Ta=0to+70°C, Voc =5+ 0.5V)

1. Viy (min) and V)_ (max) are reference levels for measuring timing of input signals. Transition times are measured between V| and

2. An initial pause of 100ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 128K 130 128K ns
te  |RAS Precharge Time 40 — 50 — ns
tcp |CAS Precharge Time 10 — 10 — ns 1
taas  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
tasp  |Row Address Setup Time 0 - 0 — ns
tran  [Row Address Hold Time 10 —_ 10 —_ ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 15 - 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 50 ns 2
trap  |RAS to Column Address Delay Time 15 — 15 — ns 3
tasy  |RAS Hold Time 15 — 20 — ns
tcsu  |CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 5 — 5 —_ ns
tozc |CAS Delay Time from Dy 0 — 0 — ns
tr Transition Time (Rise and Fall) 3 50 3 50 ns
teic  |Hold Time CAS Low to CAS High 10 — 10 — ns 4
tar Column Address Hold Time Referenced to RAS 50 — 55 — ns

1. Last rising CASx edge to first falling CASX edge.

2. Operation within the tgcp (max) limit ensures that tgac (Mmax) can be met. trep (Max) is specified as a reference point only: if tggp is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

3. Operation within the trap (max) limit ensures that tgac (Mmax) can be met. trap (Max) is specified as a reference point only: If trap
is greater than the specified tgpp (max) limit, then access time is controlled by taa.

4. Last falling CASx edge to first rising CASx edge.
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IBM11E2360ED
2M x 36 DRAM Module Preliminary
Write Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
twcs  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 10 — 15 — ns
twe Write Command Pulse Width 10 —_ 15 — ns
trwe  |Write Command to RAS Lead Time 15 — 20 — ns
tow. |Write Command to CAS Lead Time 16 — 20 — ns
twcr  |Write Gommand Hold Time Referenced to RAS 45 —_ 55 — ns
e |Data Hold Time Referenced to RAS 50 — 55 — ns
tos Dy Setup Time 0 — 0 —_ ns
toH Dy Hold Time 15 — 15 — ns
Read Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 —_ 20 ns 1,2
taa Access Time from Address — 30 — 35 ns 1,2
trcs |Read Command Setup Time 0 — 0 — ns
tach  |Read Command Hold Time to CAS 0 —_— 0 — ns
tart  |Read Command Hold Time to RAS 0 — 0 — ns 3
trar  |Column Address to RAS Lead Time 30 — 35 — ns
tcau  |Column Address to CAS Lead Time — — — — ns 4
tcez  |CAS to Output in Low-Z 0 — 0 — ns
toH Output Data Hold Time — 0 — ns
tcoo |CAS to Dy Delay Time 15 —_ 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcpa, 1aa.
3. Either trcy or trry Must be satisfied for a read cycle.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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T = IBM11D2360ED

IBM11E2360ED
Preliminary 2M x 36 DRAM Module
Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcern | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge —_ 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, tAA-
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
town (CAS before RAS Refresh Cycle) 10 - 15 - ns
CAS Setup Time _ _
lesr | (GAS before RAS Refresh Cycle) 10 10 ns
WE Setup Time _ _
Wwrp | (EAS before RAS Refresh Cydle) 10 10 ns
WE Hold Time
WAH | (GAS befare RAS Refresh Cycle) 10 - 10 - ns
tgec  |RAS Precharge to CAS Hold Time 5 — 5 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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IBM11D2360ED
IBM11E2360ED

2M x 36 DRAM Module Preliminary
Read
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tRe )

2M x 36 DRAM Module
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IBM11D2360ED
IBM11E2360ED

2M x 36 DRAM Module Preliminary
Fast Page Mode Read Cycle
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IBM11D2360ED
IBM11E2360ED

2M x 36 DRAM Module

Fast Page Mode Write Cycle
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IBM11D2360ED
IBM11E2360ED
2M x 36 DRAM Module

Preliminary

RAS Only Refresh Cycle
tre
tras trp
Vin_ R 1 1
RAS
VIL —_ 5
\
trpc |
CAS Vi_
or
CA§X V||_ -
tASFI_- N
_{tRan

Address
Von_
DOUT Hi-Z
VOL_
T
Note: WE, D,y are “H” or “L"

03H7149
Page 308 MMDS25DSU-00

Revised 6/94



Preliminary

IBM11D2360ED
IBM11E2360ED
2M x 36 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11E2360ED
2M x 36 DRAM Module Preliminary
Layout Drawing
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IBM11D2360L
IBM11E2360L

2M x 36 DRAM Module

Features

+ 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
taac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 16ns | 20ns

taa [Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns|130ns

tpc |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process
+ Manufactured with 18Mb DRAMS (1M x 18)

« Single 5V, + 0.5V Power Supply

« Low current consumption

« All inputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Optimized for use in byte-write parity applica-
tions.

« Au and Sn/Pb versions available

Description

The IBM11D2360L is an 8MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 2Mx36 high speed
memory array, and is configured as 2 1Mx36 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 18, 36
and 72 bit applications. It is manufactured with 4
1Mx18 devices, each in a 400mil TSOP package,
and is compatible with the JEDEC 72-Pin SIMM
standard.

This assembly is intended as a direct replacement
for 1Mx4-based SIMMSs, while significantly reducing
power dissipation. The use of TSOP packages

allows tighter SIMM spacing (.3” on center). Input
loading is consistent with 4Mb-based assemblies
due to the addition of discrete capacitors - maximiz-
ing compatibility at the system-level.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx36 parity SIMM,
1BM11D2360B, as well as other density, parity and
ECC-optimized SIMMs.

Card Outline
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IBM11D2360L
IBM11E2360L

2M x 36 DRAM Module

Pin Description Pinout
RASO - RAS3 |Row Address Strobe Pin# |Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# |Name | Pin# |Name
CAS0 - CAS3 | Column Address Strobe 1 [ves | 13 [A1 25 [DQ24| 37 |PQi17| 49 |DQ9 | 61 {DQ14
WE Readfwrite Input 2 |Dao | 14 |A2 | 26 [pa7 | 38 |Pass| s0 |pa27]| 62 [pass
A0 - A9 Address Inputs
3 |pQis| 15 |A3 27 |pQ2s| 39 [Vss | 51 |DQ10| 63 |DQ15
DQ0-7, 916, I ia Input/output —
18-25,27-34 4 |DQ1 | 16 |A4 28 |A7 40 |CASO| 52 |DQ28| 64 |DQ34
PQ8, 17, 26,36 |Parity Input/output 5 |DQ19| 17 |As 29 [NC | 41 |CAS2| 53 |DQ11| 65 |DQi6
Vee Pawer (+5V) 6 [pa2 [ 18 [a6 | 30 [Voo | 42 [CAS3| 54 |Da2e| 66 [NC
V. Ground —
i roun 7 [pa20] 19 |Nc | 31 |as | 43 |GAS1| 55 [DQi2| 67 |PDi
NC No Connect
8 [DQ3 | 20 |DQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
PD1 - PD4 Presence Detects
9 [DQ21| 21 |DQ22| 33 |RAS3| 45 |RAS1| 57 [DQ13| 69 |PD3
10 |Vec | 22 |DQ5 | 34 |RAS2| 46 [NC | 58 |DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |Voc | 71 |NC
12 |A0 24 |DQ6 | 36 |Pa8 | 48 |[NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D2360LA-60 2M x 36 60ns Sn/Pb 4.25"x 1"x 154"
1BM11D2360LA-70 2M x 36 70ns Sn/Pb 4.25"x 1" x .154"
IBM11E2360LA-60 2M x 36 60ns Au 4.25"x 1" x .154"
IBM11E2360LA-70 2M x 36 70ns Au 4.25"x 1" x .154"
07H4992
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IBM11D2360L
IBM11E2360L
2M x 36 DRAM Module

Block Diagram
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IBM11E2360L
2M x 36 DRAM Module

Truth Table
Function RAS CAS WE | pfow | Solumn All DQ, PQ bits
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
’1:;5&;;29 Mode - Read: L H-L H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
'1:;8}3’;;9: Mocde SWrite: L HoL L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
m-omy Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh HoL L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NC
1. NC= OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +7.0 \" 1
Vin Input Voltage -0.5 to min (Vg + 0.5, 7.0) \Y) 1
Vour Output Voltage -0.5 to min (V¢ + 0.5, 7.0) \Y 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55 to +125 °C 1
Pp Power Dissipation 4.6 w 1,2
lout Short Circuit Output Current 50 mA 1

ods may affect reliability.

2. Maximum power occurs when all banks are active.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
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IBM11D2360L
IBM11E2360L
2M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vce | Supply Voltage 45 50 55 \" 1
Vin Input High Voltage 24 - Vec+ 0.5 \" 1
Vi Input Low Voltage -05 — 08 \" 1
1. All voltages referenced to Vgs.
Capacitance (T =0to +70°C, Vg = 5.0+ 0.5V)
Symbol Parameter Max Units Notes
Ciy Input Capacitance (A0-A9) 90 pF
Ci2 Input Capacitance (RAS) 44 pF
Cis Input Capacitance (CAS) 47 pF
Cus Input Capacitance (WE) 94 pF
Cio Output Capacitance (DQ0-DQ34, PQ8, PQ17, PQ26, PQ35) 25 pF
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1BM11D2360L
IBM11E2360L
2M x 36 DRAM Module

DC Electrical Characteristics (Ta=0to +70°C, Vcc =5+ 0.5V)

QOutput "L" Level Voltage (loyt = +4.2mA @ 0.4V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 424

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = trc min) -70 — 374
Standby Current (TTL)

lcc2 Power Supply Standby Current — 8 mA
(RAS = CAS >V)
RAS Only Refresh Current -60 — 424

leca Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS 2V: tre = tac min) 70 — 374
Fast Page Mode Current -60 — 184

lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycllng tpc = tpc min) .70 — 164
Standby Current (CMOS)

lecs Power Supply Standby Current — 4 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current___ -60 — 424

lcce Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, CAS, Cycling: tgc = tac mm) -70 — 374
Input Leakage Current RAS -10 +10
Input Leakage Gurrent, any input =3a

o 002 Vix < (Veo < 6.0V) CAS 10 +o KA
All Other Pins Not Under Test =0V All others -40 +40
Output Leakage Current

ot |(Dour is disabled, 0.0 < Vour < Vec) 20 +20 wA
Output High Level

Vou Output "H" Level Voltage (loyr = -5mA @ 2.4V) 24 - v

VoL Output Low Level _ 0.4 v

1. lcet, leeas lcca and Igce depend on cycle rate.
2. lcci, lccs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of I¢cy, it can be changed once or less when CAS = V.
4. Refresh current is specified for 1 bank.
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IBM11D2360L
IBM11E2360L
2M x 36 DRAM Module

AC Characteristics (Ta=0to+70°C, Vgc =5+ 0.5V)

1.

2.

3.

Vi (min) and V. (max) are reference levels for measuring timing of input signals. Transition times are measured between V|4 and
VgL.

An initial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

AC measurements assume t = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter i 0 Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 128K 130 128K ns
tap  |RAS Precharge Time 40 — 50 — ns
tce |CAS Precharge Time 10 — 10 — ns
tras  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
tasg  |Row Address Setup Time 0 — 0 — ns
than  |Row Address Hold Time 10 —_ 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcaH |Column Address Hold Time 15 — 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 50 ns 1
trap  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasn  |RAS Hold Time 15 — 20 — ns
tcsn  |CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 5 — 5 — ns
tozc |CAS Delay Time from Dy 0 — 0 — ns
r Transition Time (Rise and Fall) 3 30 3 30 ns
tar  [Column Address Hold Time Referenced to RAS — — — — ns 3

. Operation within the tgcp (max) limit ensures that tgac (Mmax) can be met. trep (Max) is specified as a reference point only: if trep is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

. Operation within the tgap (max) limit ensures that tgac (max) can be met. trap (max) is specified as a reference point only: If tap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

. This timing parameter is not applicable to this product, but applies to a related product in this family.
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IBM11E2360L
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Write Cycle
Symbol Parameter 80 0 Units Notes
Min Max Min Max
twes |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 — 15 — ns
twp Write Command Pulse Width 15 — 15 — ns
taw.  |Write Command to RAS Lead Time 15 — 20 —_ ns
tow.  |Write Command to CAS Lead Time 15 — 20 — ns
iwcn  |Write Gommand Hold Time Referenced to RAS — — —_ — ns 1
tour  |Data Hold Time Referenced to RAS — - — — ns 1
tos Dy Setup Time 0 — 0 e ns
toH Dy Hold Time 15 e 15 — ns
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Read Cycle
Symbol Parameter 50 0 Units Notes
Min Max Min Max
taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
1aa Access Time from Address — 30 — 35 ns 1,2
tres |Read Command Setup Time 0 — 0 — ns
tach |Read Command Hold Time to CAS 0 — 0 — ns 3
taey  |Read Command Hold Time to RAS 5 — 5 — ns 3
tra.  |Column Address to RAS Lead Time 30 — 35 —_ ns
tca.  |Column Address to CAS Lead Time 30 — 35 — ns
teiz  |CASto Output in Low-Z 0 — 0 — ns
toH Output Data Hold Time — 3 — ns
tcop  |CAS to Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of tgac, tcac, tcras taa-
3. Either tgcy or tary must be satisfied for a read cycle.
4. torr (Max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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T = IBM11D2360L
IBM11E2360L
2M x 36 DRAM Module

Fast Page Mode Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpri | RAS Hold Time from CAS Precharge 35 — 40 — ns
icpa Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of tgac, tcac, tcra, taa.
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
‘ CAS Hold Time
lonR  |(GAS before RAS Refresh Cycle) 20 - 20 - ns
CAS Setup Time
lesr | (GAS before RAS Refresh Gycle) 10 - 10 - ns
WE Setup Time )
Iwep | CAS before RAS Refresh Gycle) 10 - 10 - ns
WE Hold Time
twan | CAS before RAS Refresh Cycle) 10 - 10 - ns
trec  |RAS Precharge to CAS Hold Time 0 —_— 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 refreshes are required every 16ms.
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Write Cycle (Early Write)
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Fast Page Mode Read Cycle
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Fast Page Mode Write Cycle
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RAS Only Refresh Cycle
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CAS Before RAS Refresh Cycle
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Preliminary

IBM11D4360B
IBM11E4360B

4M x 36 DRAM Module

Features

» 72-Pin JEDEC Standard Single-In-Line
Memory Module
« Performance:

-60 | -70
trac |RAS Access Time 680ns | 70ns
tcac | CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns

110ns{130ns

trc |Cycle Time

tec |Fast Page Mode Cycle Time| 40ns | 45ns

» High Performance CMOS process

« Single 5V, + 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

2048 refresh cycles distributed across 32ms
11/11 Addressing (Row/Column)

Optimized for use in byte-write parity
applications

+ Au and Sn/Pb versions available

Description

The IBM11D4360B is a 16MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as a 4Mx36 high speed
memory array that is intended for use in 18, 36, and
72 bit parity applications. It is manufactured with

8 4Mx4 devices, each in a 300mil package, and

4 4Mx1 devices in a 300mil package. The module is
compatible with the JEDEC 72-pin SIMM standard.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 4Mx32 non-parity
SIMM, IBM11D4320B, as well as other density and
ECC-optimized SIMMs.

Card Outline

03H7150
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IBM11D4360B

IBM11E4360B
4M x 36 DRAM Module Preliminary
Pin Description Pinout
RAS0, RAS2 |Row Address Strobe Pin# |[Name | Pin# |Name | Pin# |Name | Pin# | Name | Pin# |Name | Pin# |Name
CASO - CAS3 | Column Address Strobe 1 |Vss | 13 At 25 |DQ24| 37 |PQi7| 49 |DQ9 | &1 |DQi4
W Read/write Input 2 [bao | 14 [a2 | 26 [pa7 | 38 [Pass| s0 [paz7| 62 [pass
A0 - A10 Address Inputs
3 |DQ18| 15 |A3 27 |pQ2s| 39 |Vss | 51 |DQ10| 63 |DQ15
DQ0-7, 9-18, Data Input/output —
18-25, 27-34 putoutp 4 [pat | 16 |a¢ | 28 |a7 | 40 [cAS0| 52 |DQ2s]| 64 [Da3a
PQ8, 17,26, 35 |Parity Input/output 5 |pQi9| 17 |As 29 INC | 41 |CAS2| 53 |pQ11| 65 |DQ16
Voo Power (+5V) 6 [pa2 [ 18 [a6 [ 30 [Voc | 42 [cAS3| 54 [pa2e| es [nc
\ G —
ss round 7 |pazo| 19 [a10 [ 31 [as | 43 [cAS1| 55 |paiz2| 67 [PD1
NC No Connect
8 |DQ3 | 20 |pQ4 | 32 |A9 44 |RAS0| 56 |DQ30| 68 |PD2
PD1 - PD4 Presence Detects
9 |pD@21| 21 |pQ22| 33 [NC | 45 [NC | 57 |[DQ13| 69 [PD3
10 |Veec | 22 |DQs | 34 {RAS2| 46 [NC | 58 |[DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 [PQ26| 47 [WE | 59 |[Voc | 71 |NC
12 |AO 24 |DQ6 | 36 |PQ8 | 48 |[NC | 60 |DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D4360BA-60 4M x 36 60ns Sn/Pb 4.25"x 1" x .360"
1BM11D4360BA-70 4M x 36 70ns Sn/Pb 4.25"x 1" x .360"
IBM11E4360BA-60 4M x 36 60ns Au 4.25" x 1" x .360"
IBM11E4360BA-70 4M x 36 70ns Au 4.25"x 1" x .360"
8 03H7150
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IBM11D4360B
IBM11E4360B

4M x 36 DRAM Module Preliminary
Truth Table
Function RAS TAS WE Row | Column Al DQ, PQ bits
Address Address ’
Standby H X X X X High Impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
f;s‘csgge Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f;s‘csj‘ge Mode - Write: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
PD1 Vss Vss
PD2 NC NC
PD3 NG Vss
PD4 NC NC
1. NC=OPEN, Vgs = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Veo Power Supply Voltage -1.0t0 +7.0 \ 1
Vin Input Voltage -0.5 to min(Vgc + 0.5, 7.0) Vv 1
Vout Output Voltage -0.5 to min(Vgc + 0.5, 7.0) \' 1
Torr Operating Temperature 0to +70 °C 1
Tste Storage Temperature -55t0 +125 °C 1
Po Power Dissipation 79 w 1
lour Short Circuit Output Current 50 mA 1
1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.
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IBM11D4360B
IBM11E4360B
4M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0 to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vec  |Supply Voltage 45 5.0 55 \ 1
Vin Input High Voltage 2.4 — Vee +0.5 \' 1
Vi Input Low Voltage -0.5 e 0.8 \' 1
1. All voltages referenced to Vss.
Capacitance (T =0to+70°C, V¢c = 5.0 £ 0.5V)
Symbol Parameter Max Units Notes
Cn Input Capacitance (A0-A10) 78 pF
Ciz Input Capacitance (RAS) 50 pF
Cia Input Capacitance (CAS) 31 pF
Cua Input Capacitance (WE) 94 pF
Cyo1 Output Capacitance (DQ0-DQ34) 13 pF
Cyo2 Output Capacitance (PQ8, 17, 26, 35) 18 pF
- Pago 35
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1BM11D4360B
IBM11E4360B

4M x 36 DRAM Module Preliminary
DC Electrical Characteristics (Ta=0to+70°C, Vcc =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating CGurrent -60 — 1440
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = trc min) 70 — 1280
Standby Current (TTL)
lccz Power Supply Standby Current — 24 mA
(RAS = CAS 2V,,y)
RAS Only Refresh Current -60 — 1440
lcca  |Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2V tgc = tgc min) -70 — 1280
Fast Page Mode Current -60 — 1240
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: toc = tpc min) 70 — 1080
Standby Current (CMOS)
lees Power Supply Standby Current — 12 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 1440
lcce Average Power Supply Current, CAS Before RAS Mode mA 1,3
( 3 , Cycling: trc = tre min) -70 — 1280
Input Leakage Current RAS -60 +60
Input Leakage Current, any input P
) (0.0 < Viy (Vg < 8.0V)) CAS -30 +30 pA
All Other Pins Not Under Test =0V All others -120 +120
Output Leakage Current
o |(Douris disabled, 0.0 < Vour < Vee) -10 +10 KA
Output High Level
VoH | output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level
VoL |Output "L" Level Voltage (loyr = +4.2mA @ 0.4V) - 04 v
1. lcc1, locs, loca and Igcs depend on cycle rate.
2. lgcis lccs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Iccy, it can be changed once or less when CAS = V.
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IBM11D4360B
IBM11E4360B
Preliminary 4M x 36 DRAM Module

AC Characteristics (T, =0to+70°C, Ve = 5+ 0.5V)

1. Vi (min) and V)_(max) are reference levels for measuring timing of input signals. Transition times are measured between V, and
V||_.

2. Aninitial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume ty = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Vi Vi Vin Vo Units Notes

tac  |Random Read or Write Cycle Time 110 128K 130 128K ns

tap  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns
laas  |RAS Pulse Width 60 16K 70 16K ns
tcas  [CAS Pulse Width 15 —_ 20 — ns
tasp  |Row Address Setup Time 0 — 0 — ns
tran  [Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 15 — 15 — ns
taco  |RAS to CAS Delay Time 20 45 20 50 ns 1
trap  |RAS to Column Address Delay Time 15 — 15 — ns 2
tasn  |RAS Hold Time 15 — 20 — ns
tcsn  |CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 10 — 10 — ns
toze |CAS Delay Time from Dyy 0 — 0 — ns

r Transition Time (Rise and Fall) 3 30 3 30 ns

tar  |Column Address Hold Time Referenced to RAS 50 — 55 — ns

1. Operation within the trcp (max) limit ensures that tgac (Max) can be met. tgep (Max) is specified as a reference point only: if trep is
greater than the specified tggp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (Max) limit ensures that trac (Max) can be met. trap (Max) is specified as a reference point only: If trap
is greater than the specified tgap (max) limit, then access time is controlled by taa.
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IBM11E4360B
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Write Cycle
Symbol Parameter %0 70 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns
twen  |Write Command Hold Time 15 — 15 — ns
twe Write Command Pulse Width 15 — 15 —_— ns
taw.  |Write Command to RAS Lead Time 15 — 20 — ns
tew.  |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS 45 — 55 —_ ns
tour  |Data Hold Time Referenced to RAS 45 — 55 — ns
tos Dy Setup Time 0 — 0 — ns
toH Dy Hold Time 15 — 15 — ns
Read Cycle
Symbol Parameter <0 70 Units Notes
Min Max Min Max
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
tan Access Time from Address — 30 — 35 ns 1,2
tacs |Read Command Setup Time 0 — 0 — ns
tach |Read Command Hold Time to TAS 0 — 0 — ns 3
tarn  |Read Command Hold Time to RAS 5 — 5 —_— ns 3
taaL  |Column Address to RAS Lead Time 30 — 35 — ns
tca.  |Column Address to CAS Lead Time 30 — 35 — ns
tciz |CASto Outputin Low-Z — 0 — ns
ton Output Data Hold Time — 0 — ns
tcop  |CASto Dy Delay Time 15 — 20 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4

1. Measured with the specified current load and 100pF.

3. Either tgcy or trry must be satisfied for a read cycle.

2. Access time is determined by the latter of tpac, tcac, tcra, taa-

4. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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Preliminary 4M x 36 DRAM Module
Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tec Fast Page Mode Cycle Time 40 — 45 — ns
thase | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcere | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, taa.
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
lowr  |(AS before RAS Refresh Gydle) 20 - 2 - ns
CAS Setup Time
lesh | (GAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time
wrp [ (A before RAS Refresh Gycle) 10 - 10 - ns
WE Hold Time
whH | (CAS before RAS Refresh Cydle) 10 - 10 - ns
trec  |RAS Precharge to CAS Hold Time 5 —_ 5 —_ ns
trer  |Refresh Period — 32 — 32 ms 1
1. 2048 refreshes are required every 32ms.
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4M x 36 DRAM Module Preliminary
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1BM11D4360B
IBM11E4360B
4M x 36 DRAM Module

Write Cycle (Early Write)
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Preliminary

Fast Page Mode Read Cycle
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IBM11E4360B
Preliminary 4M x 36 DRAM Module
Fast Page Mode Write Cycle
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IBM11E4360B
4M x 36 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11E4360B
4M x 36 DRAM Module

Preliminary
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Preliminary

IBM11D8360B
IBM11E8360B

8M x 36 DRAM Module

Features

¢ 72-Pin JEDEC Standard Single-in-Line
Memory Module
» Performance:

60 | -70
trac |RAS Access Time 60ns | 70ns
tcac | CAS Access Time 15ns | 20ns
taa |Access Time From Address | 30ns | 35ns
trc |Cycle Time 110ns|130ns
tec |Fast Page Mode Cycle Time| 40ns | 45ns

« High Performance CMOS process

« Single 5V, + 0.5V Power Supply

+ Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

2048 refresh cycles distributed across 32ms
11/11 Addressing (Row/Column)

Optimized for use in byte-write parity applica-
tions

+ Au and Sn/Pb versions available

Description

The IBM11D8360B is a 32MB industry standard
72-pin 4-byte single in-line memory module (SIMM).
The module is organized as an 8Mx36 high speed
memory array, and is configured as 2 4Mx36 banks -
each independently selectable via unique RAS
inputs. The assembly is intended for use in 18, 36
and 72 bit parity applications. It is manufactured with
16 4Mx4 devices, each in a 300mil package, and 8
4Mx1 devices in a 300mil package. The module is
compatible with the JEDEC 72-Pin SIMM standard.

Two package offerings are available to accomodate
system spacing requirements.

The IBM 72-Pin SIMMSs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 8Mx32 non-parity
SIMM, IBM11D8320B, as well as other density offer-
ings and ECC-optimized SIMMs.

Card Outlines
O O 1 ”
i Version
1.25”
Version
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IBM11D8360B

IBM11E8360B
8M x 36 DRAM Module Preliminary
Pin Description Pinout
RASO - RAS3 |Row Address Strobe Pin #|Name | Pin # [Name | Pin # |Name | Pin # [Name [ Pin # | Name | Pin # |Name
CASO - CAS3 | Column Address Strobe 1 |{Vss | 13 |A1 25 |DQe4| 37 |Pai7| 49 [pQe | 61 |DQi4
WE Read/write Input 2 |pqo | 14 [a2 | 26 |pa7 | 38 |Pa3s| so [pa27| 62 [pass
A0 - A10 Address Inputs
3 [Dai1s| 15 |A3 27 |pQ2s| 39 |Vss | 51 |DQi0| 63 |DQis
DQ0-7, 8-16, Data Input/output —
18-25,27-34 4 [DQ1 | 16 |A4 28 |A7 40 |CAS0| 52 |DQ2s| 64 |DQ34
PQ8, 17,26, 35 |Parity Input/output 5 |pai1o| 17 [as | 29 INc | 41 [GAS2] 53 [Dat1 DQ16
\ P 5V —
ce ower (+SV) 6 |pa2 | 18 |a6 | 30 |Vec | 42 [CAS3| 54 |Da2e]| 66 |NG
Vss Ground —
7 |pQ2o| 19 |A10 | 31 |A8 43 |CAS1| 55 |DQ12| 67 |PD1
NC No Connect
8 [DQ3 | 20 |DQ4 | 32 |A9 44 |RASO| 56 |DQ30| 68 |PD2
PD1-PD4 Presence Detects
9 |pQ21| 21 |pQ22| 33 |RAS3| 45 |RAS1| 57 |DQ13| 69 |PD3
10 |Voc | 22 |DQ5 | 34 |RAS2| 46 |NC | 58 [DQ31| 70 |PD4
11 |NC 23 |DQ23| 35 |PQ26| 47 |WE | 59 |[Voc | 71 |NC
12 |A0 24 |DQ6 | 36 |PQ8 | 48 |NC 60 [DQ32| 72 |Vss
1. DQ numbering is compatible with non-parity (x32) version.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D8360BA-60 8M x 36 60ns Sn/Pb 5"x 1" x .360" Wide
|BM11D8360BA-70 8M x 36 70ns Sn/Pb 5"x 1" x.360" Wide
I1BM11E8360BA-60 8M x 36 60ns Au 5"x 1" x .360" Wide
IBM11E8360BA-70 8M x 36 70ns Au 5"x 1" x .360" Wide
1BM11D8360BB-60 8M x 36 60ns Sn/Pb 4.25"x 1.25” X .360” Tall
IBM11D8360BB-70 8M x 36 70ns Sn/Pb 4.25"x 1.25" x .360" Tall
IBM11E8360BB-60 8M x 36 60ns Au 4.25"x 1.25" x .360" Tall
IBM11E8360BB-70 8M x 36 70ns Au 4.25"x 1.25" x .360" Tall
03H7151
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Preliminary

IBM11D8360B
IBM11E8360B
8M x 36 DRAM Module

Block Diagram
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IBM11D8360B ==T=
IBM11E8360B
8M x 36 DRAM Module Preliminary
Truth Table
. TS o7 wWE Row Column .
Function RAS CAS WE Address | Address All DQ, PQ bits
Standby H X X X X High Impedance
Read H Row Col Valid Data Out
Early-Write L L Row Col Valid Data In
’1:;5‘0539: Mode - Read: L Hol H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Out
f:f‘csglge Mode - Write: L Hol L Row Col Valid Data In
Subsequent Cycles L H-L L N/A Col Valid Data In
RAS-Only Refresh L H Row N/A High Impedance
CAS-Before-RAS Refresh H-oL L X X High Impedance
Presence Detect
Pin -60 -70
PD1 NC NC
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
1. NC=OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.0t0 +7.0 \ 1
Vin Input Voltage -0.5 to min (Vgg + 0.5, 7.0) \Y 1
Vout Output Voltage -0.5 to min (Vgc + 0.5, 7.0) \' 1
Topr Operating Temperature 0to+70 °C 1
Tsta Storage Temperature -551t0 +125 °C 1
Ppo Power Dissipation 15.8 w 1,2
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power occurs when all banks are active.
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Preliminary

IBM11D8360B
IBM11E8360B
8M x 36 DRAM Module

Recommended DC Operating Conditions (T, =0to 70°C)

03H7151
MMDS27DSU-00
Revised 7/94

Symbol Parameter Min Typ Max Units Notes
Vec  |Supply Voltage 45 5.0 55 \Y 1
Vi Input High Voltage 2.4 — Vee +0.5 Vv 1
Vi Input Low Voltage -0.5 — 0.8 \" 1

1. All voltages referenced to Vss.

Capacitance (Tp=0to+70°C, Vg =5.0 + 0.5V)
Symbol Parameter Max Units Notes
Cy Input Capacitance (A0-A10) 161 pF
Cp Input Capacitance (RAS) 57 pF
Cis Input Capacitance (CAS) 57 pF
Cis Input Capacitance (WE) 188 pF
Cuo1 Output Capacitance (DQO-DQ34) 27 pF
Cyoz Output Capacitance (PQ8, 17, 26, 35) 37 pF
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IBM11D8360B
IBM11E8360B

8M x 36 DRAM Module Preliminary
DC Electrical Characteristics (Ta=0to+70°C, Ve =5+ 0.5V)
Symbol Parameter Min Max Units Notes
Operating Current -60 — 1464
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: g = trc min) -70 _ 1304
Standby Current (TTL)
lec2 Power Supply Standby Current — 48 mA
(RAS =CAS 2 V)
RAS Only Refresh Current -60 — 1464
leea Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS > Vi tre = tre mln) -70 — 1304
Fast Page Mode Current -60 — 1264
lcca  |Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: trc = tpc min) 70 — 1104
Standby Current (CMOS)
lees Power Supply Standby Current — 24 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 1464
lcce Average Power Supp!y Current, _CAS Before RAS Mode mA 1,3,4
(RAS, 57?5, Cyoling: tac = tac min) 70 — 1304
Input Leakage Current RAS -60 +60
Input Leakage Current, any input —=
o (002 Vi< (Veo < 6.0V)) CAS -60 +60 WA
All Other Pins Not Under Test =0V All others 240 +240
Output Leakage Current
oty |(Dour is disabled, 0.0 < Vour < Vec) 20 +20 KA
Output High Level
Vor  10utput "H* Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level
Vou | Qutput "L Level Voltage (loyr = +4.2mA @ 0.4V) - 04 v
1. lccts leess lccs and Iccg depend on cycle rate.
2. lcci, lccs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V... In the case of Igg, it can be changed once or less when TAS = Vi,
4. Refresh current is specified for 1 bank.
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IBM11D8360B
IBM11E8360B
8M x 36 DRAM Module

v
e
3
5
o
<

AC Characteristics (To=0to+70°C, Vg = 5+ 0.5V)

1. Vi (min) and V| (max) are reference levels for measuring timing of input signals. Transition times are measured between V; and
V||_.

2. An initial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume tr = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter i Ve Vin Vo Units Notes

tre Random Read or Write Cycle Time 110 128K 130 128K ns

trp  |RAS Precharge Time 40 — 50 — ns

tce  |CAS Precharge Time 10 — 10 — ns
tras  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
task  |Row Address Setup Time 0 — 0 —_ ns
tran  |Row Address Hold Time 10 — 10 — ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 15 — 15 — ns
taeco | RAS to CAS Delay Time 20 45 20 50 ns 1
taap | RAS to Column Address Delay Time 15 — 15 — ns 2
tasy  |RAS Hold Time 15 — 20 — ns
tosu  |CAS Hold Time 60 — 70 — ns
terr |CASto RAS Precharge Time 10 — 10 — ns
tozc |CAS Delay Time from Dy 0 — 0 — ns

tr Transition Time (Rise and Fall) 3 30 3 30 ns

tar Column Address Hold Time Referenced to RAS 50 —_ 55 _ ns

1. Operation within the tggp (max) limit ensures that tgac (Max) can be met. tggp (Max) is specified as a reference point only: if trep is
greater than the specified tggp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (Max) limit ensures that tgac (Max) can be met. trap (Max) is specitied as a reference point only: If tgap
is greater than the specified tgap (max) limit, then access time is controlled by taa.
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1BM11D8360B
IBM11E8360B
8M x 36 DRAM Module

Preliminary

Write Cycle
Symbol Parameter 50 0 Units Notes
Min Max Min Max

twcs |Write Command Set Up Time 0 — 0 — ns
tweh  |Write Command Hold Time 15 — 15 — ns

twp Write Command Pulse Width 15 —_— 15 — ns
taw.  |Write Command to RAS Lead Time 15 — 20 — ns
tow. |Write Command to CAS Lead Time 15 — 20 — ns
twecr  |Write Command Hold Time Referenced to RAS 45 — 55 — ns

tour  |Data Hold Time Referenced to RAS 45 — 55 — ns

tos Dy Setup Time 0 — 0 — ns

toH Dy Hold Time 15 — 15 — ns

Read Cycle
Symbol Parameter 50 Rk Units Notes
Min Max Min Max

taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2

taa  |Access Time from Address — 30 — 35 ns 1,2
taes |Read Command Setup Time 0 — 0 — ns

tach |Read Command Hold Time to CAS 0 — 0 - ns 3
then  |Read Command Hold Time to RAS 5 — 5 — ns 3
taa.  |Column Address to RAS Lead Time 30 — 35 — ns

tca.  |Column Address to CAS Lead Time 30 — 35 — ns

tciz  |CASto Output in Low-Z 0 — 0 — ns

ton QOutput Data Hold Time 0 — 0 — ns

tcop  |CAS to Dyy Delay Time 15 — 20 — ns

torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 4

1. Measured with the specified current load and 100pF.

3. Either trgy or tgry must be satisfied for a read cycle.

2. Access time is determined by the latter of tgac, tcac, tcpa, taa-

4. torr (Max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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Preliminary

1BM11D8360B
IBM11E8360B
8M x 36 DRAM Module

Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
tpc Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tceri | RAS Hold Time from CAS Precharge 35 — 40 — ns
tcpa | Access Time from CAS Precharge — 35 — 40 ns 1,2
1. Access time is determined by the latter of tgac, tcac, tcpa. taa.
2. Measured with the specified current load and 100pF.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time ;
tewn | (CAS before RAS Refresh Cycle) 20 - 20 - ns
CAS Setup Time _ —
lcsh | (CAS before RAS Refresh Cydle) 10 10 ns
WE Setup Time _
Wwep | GAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time
et | (CAS before RAS Refresh Cycle) 10 - 10 - ns
taec  |RAS Precharge to CAS Hold Time 5 — 5 — ns
trer  |Refresh Period — 32 — 32 ms 1
1. 2048 refreshes are required every 32ms.
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IBM11D83608 =i5=
I1BM11E8360B
8M x 36 DRAM Module Preliminary
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IBM11D8360B
IBM11E8360B
Preliminary 8M x 36 DRAM Module

Write Cycle (Early Write)
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IBM11D8360B
IBM11E8360B
8M x 36 DRAM Module Preliminary

Fast Page Mode Read Cycle
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IBM11D8360B
IBM11E8360B

8M x 36 DRAM Module

Fast Page Mode Write Cycle
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1BM11D8360B
IBM11E8360B
8M x 36 DRAM Module

Preliminary

RAS Only Refresh Cycle
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IBM11D83608B

IBM11E8360B
Preliminary 8M x 36 DRAM Module
CAS Before RAS Refresh Cycle
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IBM11D8360B
IBM11E8360B
8M x 36 DRAM Module Preliminary

Layout Drawing (I1BM11D8360BA)
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Preliminary 8M x 36 DRAM Module
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IBM11D8360B
IBM11E8360B
8M x 36 DRAM Module

Preliminary
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72 Pin SIMMs
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IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA

1M x 36/1M x 40 DRAM Modules

Features

« 72-Pin JEDEC Standard Single-in-Line
Memory Module

» Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns
trc |Cycle Time 110ns [ 130ns
tec |Fast Page Mode Cycle Time| 40ns | 45ns

+ Optimized for use in ECC applications

« High Performance CMOS process

- Single 5V, + 0.5V Power Supply

« Allinputs & outputs are fully TTL & CMOS
compatible

+ Fast Page Mode, Read-Modify-Write cycles

+ Refresh Modes: RAS-Only and CBR

« 1024 refresh cycles distributed across 16ms

» 10/10 Addressing (Row/Column)

« Au and Sn/Pb versions available

Description

The ECC-Optimized SIMMs, IBM11D1370BA and
IBM11D1400BA are 4MB industry standard 72 pin
4-byte single inline memory modules (SIMMs). The
Modules are organized as 1M x 36/40 high speed
memory arrays, and are configured as a single 1M x
36/40 bank. The 1M x 36 assembly is intended for
use in 8 byte applications, typically having 64 data
and 8 check bits (64/72 code). The 1M x 40 assem-
bly is applicable to 4 byte applications with 32 data
and 7 or 8 check bits (32/39 code), or 8 byte applica-

tions with extended error correction capabilities. The
modules are manufactured with 9 or 10 1IM x 4
devices, each in a 350 mil package, and are com-
patible with the JEDEC 72-pin SIMM standard.

The IBM 72-pin SIMMs provide a high-performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include other density offerings and
parity SIMMs.

Card Outline

8189247
MMDS33DSU-00
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

||
I
b
|||I|
.|||
ML

Pin Description Pinout
RASO Row Address Strobe Pin #|Name | Pin # |Name | Pin # |Name | Pin # |Name | Pin # |Name | Pin #|Name
CASo Column Address Strobe 1 |Vss | 13 |a1 | 25 |DQ13]| 37 |DQ19]| 49 [DQ22| 81 |DQ33
WE Read/write Input 2 |pqo | 14 |a2 | 26 [pa14| 38 |pQ20| 50 {DQ23| 62 |DQa4
OE Output Enable
3 |pat | 15 |A3 | 27 |DQi5| 39 |Vss | 51 [DQ24| 63 [DQ3s
A0 - A9 Address Inputs
D035 or DG0-99 | Data Inputioutpot 4 |DQ2 | 16 |A4 | 28 |A7 40 |CASO| 52 [DQ25| 64 |DQ36
Veo Power (+5V) 5 |pQ3 | 17 |As | 29 |DQi6| 41 |NC | 53 |DQ26| 65 |DQ37
Ves Ground 6 |DO4 | 18 [A6 | 30 |Voc | 42 [NC | 54 |DQ27| 66 |DQ38
NG No Gonnect 7 |pas | 19 |OE | 31 |As 43 INc | 55 |DQ28| 67 |PD1
ECC, PD1-PD4 |Presence Detects 8 |DQ6 | 20 |DQ8 | 32 |A9 44 |RASO| 56 |DQ29| 68 |PD2
9 |pa7 | 21 |pa9 | 33 |[Nc | 45 [NC | 57 |DQ30| 69 |PD3
10 |Vec | 22 |DQ10| 34 [NC | 46 |DQ21| 58 |DQ31| 70 |PD4
11 [Nc | 23 |pQi1]| 35 [DQ17( 47 |WE | 59 |[Vec | 71 |DQ39
12 [p0 | 24 |DQ12| 36 [DQi8| 48 |ECC | 60 |DQ32| 72 |Vss
1. DQ36 - DQ39 are NC for x36 SIMM.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
IBM11D1370BA-60 1M x 36 60ns Sn/Pb 4.25"x 1" x .360"
IBM11D1370BA-70 1M x 36 70ns Sn/Pb 4.25"x 1" x 360"
IBM11E1370BA-60 1M x 36 60ns Au 4.25"x 1" x 360"
IBM11E1370BA-70 1M x 36 70ns Au 4.25"x 1" x 360"
IBM11D1400BA-60 1M x 40 60ns Sn/Pb 4.25"x 1" x 360"
1BM11D1400BA-70 1M x 40 70ns Sn/Pb 4.25"x 1"x .360"
IBM11E1400BA-60 1M x 40 60ns Au 4.25"x 1" x .360"
IBM11E1400BA-70 1M x 40 70ns Au 4.25"x 1" x 360"
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IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Block Diagram
OE
WE
RASO
CASO———]
CTAS RAS WE ©OF
DQO DQt
DAt DQ2 Do
DQ2 DQ3
DQ3 DQ4
I R N !
CAS RAS WE ©F
DQ4 pat
DQ5 DQ2 D1
DQ6 DQ3
pQ7 DQ4
CAS RAS WE ©OF
DQ8 ———Dat
DQ9 ———{DQ2 D2
DQ10 DQ3
DAt DG4
CAS RAS WE OE
DQ12 DQI
DQ13 DQ2 D3
DQ14 DQ3
DQ15 DQ4
CTAS RAS WE ©OF
DQ16 pQi
DQ17 DQ2 D4
DQ18 DQ3
DA19 DQ4
I 1 T 1
CAS RAS WE ©OF
DQ20 DQ1
DQ21 DQ2 D5
DQ22 DQ3
DQ23 DQ4
I T 1 T
CTAS RAS WE ©OF
DQ24 pai
DQ25 DQ2 D6
DQ26 DQ3
DQ27 DQ4
CAS RAS WE O
DQ28 DQ1
DQ29 DQ2 D7
DQ30 DQ3
DQ31 DQ4
CAS RAS WE O
DQ32 pai
DQ33 DQ2 D8
DQ34 DQ3
DA35 DQ4
r :E{'m': ‘-{ = A
A S WE O
e A
DQ3s——IDQ3 |
DO3——pDp4 ;
NOTE: D9 IS NOT USED IN X36 SIMM
A0 - A9 AO - A9: DRAMS DO - D9 vee —r Do- D8
VS§ ————~ D0-D9
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

Truth Table
. Row Col "
Function RAS CAS WE OE Address | Address All DQ Bits
Standby H X X X X X High Impedance
Read L L H L Row Col Valid Data Out
Early-Write L L L X Row Col Valid Data In
Late-Write / RMW L L Hol | LoH Row Col Valid Data Out,
Valid Data In
-Read
Fast Page Mode-Rea L HosL H L Row Col Valid Data Out
1st cycle
Subsequent Cycles L H-L H L N/A Col Valid Data Out
Fast Page Mode-Write L HoL L X Row Col Valid Data In
1st cycle
Subsequent Cycles L H-L L X N/A Col Valid Data In
Fast Page Mode .
Read-Modify-Write: L HoL | HoL | LoH Row Col Valid Data Out,
Valid Data In
1st cycle
Valid Data Out,
Subsequent Cycles L H-L H-L L—H N/A Col Valid Data In
RAS-Only Refresh L H X X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X X High Impedance
Presence Detect
Pin -60 -70
ECC (ECC Optimized SIMM) Vss Vss
PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC
8189247
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T = IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -0.51t0 +6.5 \' 1
ViN Input Voltage 0.71t0 Vec +0.7 v 1
Vour Output Voltage -0.7t0 Vgc + 0.7 \ 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -5510 +125 °C 1

Pp Power Dissipation 59 w 1
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee  |Supply Voltage 4.5 5.0 55 \ 1
Vi Input High Voltage 24 — Vee \% 1
Vi Input Low Voltage 0.0 — 08 \" 1

1. All voltages referenced to Vsg.

Capacitance (T = 0to +70°C, Ve = 5.0 + 0.5V)

Symbol Parameter x36 Max x40 Max Units Notes
Cn Input Capacitance (A0-A9) 55 58 pF
Ciz Input Capacitance (RAS, CAS) 50 53 pF
Cia Input Capacitance (WE) 47 50 pF
Cis Input Capacitance (OE) 65 70 pF
Cio Output Capacitance (All DQ bits) 13 13 pF
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

1M x 36 DC Electrical Characteristics (T =01t0+70°C, Vg =5+ 0.5V)

Vou Output "L" Level Voltage (loyr = +4.2mA @ 0.4V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 1080

lcc1 |Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tac = tgc min) -70 — 972
Standby Current (TTL)

leca Power Supply Standby Current — 18 mA
(m =CAS > Vin)
RAS Only Refresh Current -60 — 1080

lcca  |Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS > V}: trc = trc min) -70 — 972
Fast Page Mode Current -60 — 675

lcca  |Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V., CAS, Address Cycling: tpc = tpc min) -70 — 630
Standby Current (CMOS)

lces Power Supply Standby Current — 18 mA
(RAS = CAS = V¢c - 0.2V)
CAS Before RAS Refresh Current -60 — 1080

lccs Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: trc = trc min) -70 — 972
Input Leakage Current OE, WE, 00 +90

I Input Leakage Current, any input ADDRESS WA

W (0.0 < Vin € (Ve < 6.0V))
All Other Pins Not Under Test =0V RAS,CAS | 90 +90
Output Leakage Current A

low)  |(Dour is disabled, 0.0 < Vour < Viec) 10 +10 s
Qutput High Level

Vor | Gutput "H” Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level _ 04 v

1. lceis loeas locs and lgge depend on cycle rate.

2. lcci, lccs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V|, In the case of Iy, it can be changed once or less when CAS = Vi
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IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

1M x 40 DC Electrical Characteristics (Ta=0to+70°C, Vcc =54 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 1200

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tac = tgc min) -70 — 1080
Standby Current (TTL)

lecz Power Supply Standby Current — 20 mA
(RAS =TAS 2 V)
RAS Only Refresh Current -60 — 1200

lees Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS > V: tge = 1gc min) -70 — 1080
Fast Page Mode Current -60 — 750

leca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tec = tpc min) -70 — 700
Standby Current (CMOS)

lces Power Supply Standby Current — 20 mA
(RAS = CAS = Vcc - 0.2V)
CAS Before RAS Refresh Current _ -60 — 1200

lcce Av_erage_Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tre = tgc min) -70 — 1080
Input Leakage Current OE, WE, 100 +100

| Input Leakage Current, any input ADDRESS A

O 0.0 < Viy < (Vo < 6.0V))
All Other Pins Not Under Test = OV RAS,CAS | -100 +100
Output Leakage Gurrent A

low)  |(Doyris disabled, 0.0 < Vour < Vec) -10 +10 K
Output High Level

Vor Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level _ 04 v

VoL Output "L" Level Voltage (loyr = +4.2mA @ 0.4V)

1. lecis loess lcca @and Igcs depend on cycle rate.
2. lcct, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Icca, it can be changed once or less when CAS = Vi
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

AC Characteristics (Ta=0to +70°C, Vcc =5+ 0.5V)

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between Vy and

ViL.

2. Aninitial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume ty = 5ns.

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min Max Min Max

tre Random Read or Write Cycle Time 110 — 130 -— ns

tae  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns
iras |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 — 20 — ns
tasr Row Address Setup Time 0 — 0 — ns
traH  |Row Address Hold Time 10 — 10 —_ ns
tasc  |Column Address Setup Time 0 — 0 — ns
tcan  |Column Address Hold Time 10 — 15 — ns
taeo  |RAS to CAS Delay Time 20 45 20 50 ns 1
trap  |RAS to Column Address Delay Time 10 — 15 — ns 2
trsn  [RAS Hold Time 15 — 20 — ns
tocsw  [CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 10 — 10 — ns
toop  |OE to Diy Delay Time —_ — — — ns 3
tozo |OE Delay Time from Dy — — — — ns 3
tozc  |CAS Delay Time from Dy — — — — ns 3
AR Column Address Hold Time Referenced to RAS 45 — 50 — —_—

tr Transition Time (Rise and Fall) 3 50 3 50 ns

1. Operation within the tgcp (max) limit ensures that igac (Max) can be met. tgep (Max) is specified as a reference point only: if trep is
greater than the specified tgcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that tgac (Max) can be met. tgap (Max) is specified as a reference point only: If tgap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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1BM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Write Cycle
Symbol Parameter 0 70 Units Notes
Min Max Min Max
twes  |Write Command Set Up Time 0 — 0 — ns 1
twen |Write Command Hold Time 10 — 15 — ns
twp Write Command Pulse Width 10 —_ 15 —_ ns
taw.  |Write Command to RAS Lead Time 15 — 20 — ns
tow.  |Write Command to CAS Lead Time 15 — 20 — ns
twer |Write Command Hold Time Referenced to RAS — — — — ns 2
towr  |Data Hold Time Referenced to RAS — — — — ns 2
1os Dy Setup Time 0 — 0 — ns 3
toH D Hold Time 10 — 15 — ns 3

1. twes, trwos towps tawp, @nd tepw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes = twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If tawp = tawp(min.), tewp = tewp(min.), tawp 2 tawp(min.) and tcpw 2 tepw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.

2. This timing parameter is not applicable to this product, but applies to a related product in this family.

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE.
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IBM11D1370BA IBM11D1400BA E=55E
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules
Read Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address — 30 — 35 ns 1,2
toea |Access Time from OE — 15 —_ 20 ns 1,2
tres |Read Command Setup Time 0 — 0 — ns
tach |Read Command Hold Time to CAS 0 —_— 0 — ns 3
tarn  |Read Command Hold Time to RAS 0 — 0 — ns 3
tgar  |Column Address to RAS Lead Time 30 — 35 — ns
tcau  |Column Address to CAS Lead Time — — — — ns 4
tc.z  |CAS to Output in Low-Z 0 — 0 — ns
toes OFE Setup Time prior to RAS — —_ — —_ ns 4
ton Qutput Data Hold Time 0 —_ 0 — ns
tono  |Output Data Hold Time from OE 0 — 0 — ns
torr  |Output Buffer Turn-off Delay 0 10 0 15 ns 5
tron  |RAS Hold to Output Enable 10 — 10 — ns
tcoo  |CAS to Dyy Delay Time 10 — 15 — ns
toez  |Output Buffer Turn-off Delay from OE 10 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of trac, tcac, tcpa, taa, toea-
3. Either tggy or trry must be satisfied.
4. This timing parameter is not applicable to this product, but applies to a related product in this family.
5. torr (Max) and toez (max) define the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.
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I1BM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 — 45 — ns
trasp Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcrr | RAS Hold Time from CAS Precharge — — — — ns 1
tcea | Access Time from CAS Precharge — 35 — 40 ns 2,3
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Measured with the specified current load and 100pF.
3. Access time is determined by the latter of trac, tcac, IcPa, taa, toEA-
Read-Modify-Write Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trwc  |Read-Modify-Write Cycle Time 160 — 180 — ns
tawo  |RAS to WE Delay Time 90 — 95 — ns 1
tewo |CAS to WE Delay Time 45 — 45 —_ ns 1
tawp |Column Address to WE Delay Time 55 — 60 —_ ns 1
toen |OE Command Hold Time 10 — 15 — ns

1. twes, tawps Town. tawp, and icpw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes = twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If tawp > trwo(min.), tcwo > tewo(min.), tawo = tawo(min.) and tcpw > tepw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.
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1BM11D1

370BA IBM11D1400BA

IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

Fast Page Mode Read-Modify-Write Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trrwc |Fast Page Mode Read-Modify-Write Cycle Time 85 — 90 — ns
tcpw  |WE Delay Time from CAS Precharge — — — — ns 1
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
' CAS Hold Time 15 15 ns
CHR (CAS before RAS Refresh Cycle
CAS Setup Time
1 —_— —_— — —
SR (CAS before RAS Refresh Cycle 10 10 ns
. WE Setup Time 5 5 ns
WP (CAS before RAS Refresh Cycle
) WE Hold Time 10 10
WRH | (GRS before RAS Refresh Cycle ns
taec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 Refreshes are required every 16ms.
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IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Read Cycle
tre
tras l— tap ——
Vi — A I LS
RAS
V||_ —_ ‘ —
tesh
treo tasw e tcrp o
Viy — 3
CAS " teas
A r
e taao traL
tCAL
tasn—] Fr tasc |-

Vi
Address
VI L

toez
Vou— . B i
Dour Hi-Z Valid Data Out Hi-z
VoL—
trac ‘__7%‘_‘
- or 9L too
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

Write Cycle (Early Write)

tae
tras tre
V|H '
RAS \
Vi -
tesu
trco tRsH |._ terr )
CAS fors
Vi -
- tRI\D —
tasr —s lef- tasc — e
<o tFIAH la— —» tCAH le—
tar
Address Column
} twer
— twes e le— tweH —

e tos |

tonr

—ton —

Valid Data In

Hi-Z

D()UT

<9 o 9L

Page 376

8189247
MMDS33DSU-00
Revised 7/94



|BM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Write Cycle (Late Write)

tre
tras tRp ——f
Vin — e o
RAS \
Vi - t 4
tes
trep tash |<— terp —o
Vin — R
CAS teas
Vi - T r
le— trap —+|
tASH—— - tASC — e
o trar|e— —iteanf—
tar
R
Address Column

Valid Data In

[.toezju - .

VOH—‘ .
Dour Hi-Z Hi-Z*
:“H”or “L” “Output remains Hi-Z because WE is latched internally following typ min.
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IBM11D1370BA I1BM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

Read-Modify-Write Cycle

t
RWC

thas

thp —f

tasH

—-‘ = terp

trac

<toHo

:"H"or"L" "Output remains Hi-Z because WE is latched internally following typ min.
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IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Fast Page Mode Read Cycle

tHASP — tHP
Vi — 3 teprn
RAS
Vi - 1 g
tec t,
l«—tRoD — et ol le-topo] [—tRSH— | [© cRP
|
Vi — \ J \ 7
o V'“ - tors—] e teas— / \._ tons—
= 1 f ] K 1
1 teaL——=
tean o™
Address

- op 4L
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I1BM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

Hmj|
8]

1
ln
.lll
Tl

Fast Page Mode Write Cycle

\ [
RAS
Vi —

tRasp

Vi -
Vi -

VIH -
Address

Vi

tec

ter |

le— tcas—f

ter,)

tap

“4H or 4L
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T IBM11D1400BA I1BM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

Fast Page Mode Read-Modify-Write Cycle

trasp tre

VIH -

VIH -

VIL -

VIH
Address

L

e tmc

Dour 1 Dour 2 Dour N

! < “H" or “L”
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA
1M x 36/1M x 40 DRAM Modules

RAS Only Refresh Cycle
tac
taas le—— thp ——+
Vin - -+ 1 .\..
RAS
Vi - i i
trpc=|
Vi
CAS
Vi -
ol trard—
tAsg — fe—

Address

Vo —

Hi-Z

Dour
VoL -

<4 o 4"

Note: WE, OE, Dy are “H” or “L"
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IBM11D1400BA IBM11D1370BA
IBM11E1400BA IBM11E1370BA
1M x 36/1M x 40 DRAM Modules

tre
tRAS tRP

ViH — - [ 1
RAS

VIL - tnpc —‘ -

™ lesn 1= tapc =
— tep
tonr

Vi —
CAS

ViL — -J

Vi —
Din

H

Hi-Z

S op 4L

Note: Addresses are “H” or “L.
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IBM11D1370BA IBM11D1400BA
IBM11E1370BA IBM11E1400BA

1M x 36/1M x 40 DRAM

Modules

Layout Drawing (IBM11D1400BA)
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IBM11D2400BA IBM11D2370BA
IBM11E2400BA 1BM11E2370BA

2M x 36/2M x 40 DRAM Modules

Features
« 72-Pin JEDEC Standard Single-In-Line
Memory Module
» Performance:
-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns

taa |Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns|130ns

tec |Fast Page Mode Cycle Time| 40ns | 45ns

Optimized for use in ECC applications

High Performance CMOS process

Single 5V, + 0.5V Power Supply

All inputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode, Read-Modify-Write cycles
Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Au and Sn/Pb versions available

e o o o

e o o o o

Description

The ECC-Optimized SIMMs, IBM11D2370BA and
IBM11D2400BA are 8MB industry standard 72 pin
4-byte single inline memory modules (SIMMs). The
Modules are organized as 2M x 36/40 high speed
memory arrays, and are configured as 2 1M x 36/40
banks - each independently selectable via unique
RAS inputs. The 2M x 36 assembly is intended for
use in 8 byte applications, typically having 64 data
and 8 check bits (64/72 code). The 2M x 40 assem-
bly is applicable to 4 byte applications with 32 data

and 7 or 8 check bits (32/39 code), or 8 byte applica-
tions with extended error correction capabilities. The
modules are manufactured with 18 or 20 1M x 4
devices, each in a 350 mil package, and are compat-
ible with the JEDEC 72-pin SIMM standard.

The IBM 72-pin SIMMSs provide a high-performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include other density offerings and
parity SIMMs.

Card Outline

8189248
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1BM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Pin Description Pinout
RAS0, RAS1  |Row Address Strobe Pin #|Name | Pin # |Name | Pin # |Name | Pin #|Name | Pin #|Name | Pin # |Name
CAS0, CAS1 | Column Address Strobe 1 [Vss | 13 |A1 | 25 |DQ13] 37 |pa19| 49 |Da22| 61 |pQs3
EE_ Readfwrite Input 2 |pao | 14 [a2 | 26 |pa14] 38 [pa20] 50 |pa23] 62 [paas
o Outeut Enable 3 |pQi | 15 |A3 27 |pQi5| 39 [Vss | 51 |DQ24| 63 |DQ3s
AO - A9 Address Inputs —
DQ0-35 or DQV-39 | Data Inputloutput 4 |DQ2 | 16 |A4 28 |A7 40 |CASD| 52 |DQ25| 64 |DQ36
Voo Power (+5V) 5 |pQ3 | 17 [A5 29 |DQ16| 41 [NC | 53 [DQ26| 65 |DQ37
Vss Ground 6 |DQ4 | 18 |A6 30 {Vec | 42 [NC | 54 [DQ27| 66 |DQ38
NC No Connect 7 [DbQs | 19 |OE | 31 |A8 43 |CAS1| 55 |DQ28| 67 |PD1
ECC, PD1-PD4 |Presence Detects 8 |DQs | 20 D@8 | 32 |A9 44 |RAS0| 56 |DQ29| 68 [PD2
9 |pa7 | 21 D@9 | 33 [NC | 45 |RAS1| 57 |DQ30| 69 |PD3
10 [Vec | 22 |DQ10| 34 [NC | 46 |DQ21| 58 |DQ31| 70 |PD4
11 [NC | 23 |DQ11| 35 |[DQ17| 47 |WE | 59 |Voc | 71 |DQ39
12 |A0 24 |pQi2| 36 [Dais| 48 |ECC | 60 |DQ32| 72 |Vss
1. DQ36 - DQ39 are NG for x36 SIMM.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1IBM11D2370BA-60 2M x 36 60ns Sn/Pb 4.25"x 1" x .360"
1BM11D2370BA-70 2M x 36 70ns Sn/Pb 4.25"x 1" x .360"
1BM11E2370BA-60 2M x 36 60ns Au 4.25"x 1" x .360"
1BM11E2370BA-70 2M x 36 70ns Au 4.25"x 1" x .360"
IBM11D2400BA-60 2M x 40 60ns Sn/Pb 4.25"x 1" x .360"
IBM11D2400BA-70 2M x 40 70ns Sn/Pb 4.25"x 1" x .360”
1BM11E2400BA-60 2M x 40 60ns Au 4.25” x 1" x .360"
1BM11E2400BA-70 2M x 40 70ns Au 4.25"x 1" x 360"
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1BM11D2400BA IBM11D2370BA
IBM11E2400BA 1BM11E2370BA
2M x 36/2M x 40 DRAM Modules

Block Diagram
OE
WE
RASO RAS1
CASO—| CAS1
CTAS RAS WE CAS RAS WE ©O©F
DQO DQ1 —bat
Dt DQ2 DO —1bq2 D10
DQ2 DQ3 —Ipas
DA3 DQ4 D4
CAS RAS WE OF CAS RAS WE ©OF
DQ4 pat —{pa1
DQ5 DQ2 D1 - 1pq2 D11
DQ5 DQ3 L—1pQ3
DQ7 ———|DQ4 —{Dda
T T T T
CAS RAS WE ©OF CAS RAS WE ©O©OF
[oler pQ1 —bQ1
DQ9 DQ2 D2 ) D12
DQ10 DQ3 I—{pa3
DQ DQ4 | —{Daa
CAS RAS WE ©OF CAS RAS WE ©OF
DQ12 DQt ——1{Dat
DQ13 DQ2 D3 —bG2 D13
DQ14 DQ3 L {DQ3
DQts DG4 L——1Dd4
CTAS RAS WE ©OF CAS RAS WE ©OF
DQ16 DQ1 ——{pa1
DQ17 DG2 D4 —DQ2 D14
DQ18 DQ3 L {DQ3
Da19 DQ4 [ 1Dd4
USRNSSR NN I —
CAS RAS WE ©OF CAS RAS WE ©OF
DQ20 DQt L—{pa1
DQ21 DQ2 D5 —{bQ2 D15
DQ22 DQ3 I ba3
DQ23 DQ4 [ 1bae
T I I I
CAS RAS WE OF CAS RAS WE O
DQ24 DAt —bQ1
DQ25 DQ2 D6 —{DQ2 D16
DQ26 DQ3 - 1bQ3
DQ27 DQ4 —{Das
— 1 I I I
CAS RAS WE ©OF CAS RAS WE ©OF
DQ28 DQ1 —DQ1
DQ29 DQ2 D7 —bQ2 D17
DQ30 DQ3 (D3
DQ3t DQ4 —{DQ4
CAS RAS WE ©OF CAS RAS WE ©OF
DQ32 pai ——bat
DQ33 DQ2 D8 —{DQ2 D18
DQ34 DQ3 . |DQ3
DQs5 D4 Do
I P -
FERRE WE OE T TGRS W W oF T
DQ36———{DQ1 Dt
S - =g
DQ39 D4 _'pou
b - - — — — — . Lo e e - - .}
NOTE: D9 AND D19 ARE NOT USED IN X36 SIMM
A0 - A9 ———=AD - A9: DRAMS DO - D19 vee —r Do- D18
VSS ——— - D0-D19
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Truth Table
Function RAS TAS WE oF Row Col All DQ Bits
Address | Address

Standby H X X X X X High Impedance
Read L L H L Row Col Valid Data Out
Early-Write L L L X Row Col Valid Data In
Late-Write / RMW L L HoL | LoH Row Col Valid Data Ou,
Fast Page Mode-Read L HoL H L Row Col Valid Data Out
1st cycle
Subsequent Cycles L H-L H L N/A Col Valid Data Out
Fast Page Mode-Write L Hol L X Row Col Valid Data In
1st cycle
Subsequent Cycles L H-L L X N/A Col Valid Data In
Fast Page Mode .
Read-Modify-Write: L Hol Hol LH Row Col Vel Deta Qut,
1st cycle
Subsequent Cycles L H-L H-L L-H N/A Col V\algﬁdbggﬁlr’:’
RAS-Only Refresh L H X X Row N/A High Impedance
CAS-Before-RAS Refresh H-L H X X X High Impedance
Presence Detect

Pin -60 -70

ECC (ECC Optimized SIMM) Vss Vss

PD1 NC NC

PD2 NC NC

PD3 NC Vss

PD4 NC NC

8189248
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1BM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -0.510 +6.5 \ 1
ViN Input Voltage -0.7t0 Vg + 0.7 \% 1

Vout Output Voltage 0.7t0 Vg + 0.7 \Y 1
Toprr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55 10 +125 °C 1
Pp Power Dissipation 13.2 w 1,2
lout Short Gircuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

2. Maximum power occurs when all banks are active.

Recommended DC Operating Conditions (T, =0to 70°C)

8189248
MMDS34DSU-00
Revised 7/94

Symbol Parameter Min Typ Max Units Notes
Vee Supply Voltage 45 5.0 55 \ 1
Vi Input High Voltage 2.4 — Vee \ 1
Vi Input Low Voltage 0.0 — 0.8 \" 1

1. All voltages referenced to Vgs.

Capacitance (T =0to+70°C, Vgc = 5.0 + 0.5V)
Symbol Parameter x36 Max x40 Max Units Notes
(o) Input Capacitance (A0-A9) 100 104 pF
Ci2 Input Capacitance (RAS, CAS) 66 70 pF
Cis Input Capacitance (WE) 112 116 pF
Cy Input Capacitance (OE) 112 116 pF
Cio Output Capacitance (All DQ bits) 25 25 pF
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

2M x 36 DC Electrical Characteristics

(TA=01t0+70°C, Vg = 5+ 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 1098

lcey Average Power Supply Operating Gurrent mA 1,2,3
(RAS, CAS, Address Cycling: tr¢c = trc min) 70 — 990
Standby Current (TTL)

lcc2 Power Supply Standby Current — 36 mA
(RAS = CAS 2 V})
RAS Only Refresh Current -60 — 1098

leca Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS > Vix: trc = tgc min) -70 — 990
Fast Page Mode Current -60 — 693

lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) 70 — 648
Standby Current (CMOS)

lces Power Supply Standby Current —_— 36 mA
(RAS = CAS = V¢ -0.2V)
CAS Before RAS Refresh Gurrent -60 — 1098

lcce  |Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, CAS, Cycling: tpc = trc min) 70 — 990
Input Leakage Current OE, WE, 180 +180

| Input Leakage Current, any input ADDRESS A

) (0.0 < Vin< (Ve <6.0V)) H
All Other Pins Not Under Test = 0V RAS, CAS -90 +90
Output Leakage Current

lowy (Do is disabled, 0.0 < Vour < Voc) -20 +20 rA
Output High Level

Vo |Qutput "H" Level Voltage (lour = -5mA @ 2.4V) 24 — v
Output Low Level

VoL |0utput "L" Level Voltage (lour = +4.2mA @ 0.4V) — 04 v

1. lcei, leea, Icca and Igcg depend on cycle rate.

4. Refresh current is specified for 1 bank..

2. lgct, loca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of Igcg, it can be changed once or less when CAS = Vjy
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IBM11D2400BA I1BM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

2M x 40 DC Electrical Characteristics (Ta=0to+70°C, Vcc =52 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 1220

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = trc min) 70 — 1100
Standby Current (TTL)

lec2 Power Supply Standby Current — 40 mA
(RAS = CAS 2 V})
RAS Only Refresh Current -60 _ 1220

leea Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS 2 Vj4: tgc = tac min) -70 — 1100
Fast Page Mode Current -60 — 770

lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS =V, CAS, Address Cycling: tpc = tpc min) -70 — 720
Standby Current (CMOS)

lees Power Supply Standby Current — 40 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 1220

lcce  |Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, CAS, Cycling: tac = tac min) -70 — 1100
Input Leakage Current OE, WE, :

I Input Leakage Current, any input ADDRESS 200 +200 A

W (0.0 < Viy < (Ve < 6.0V)) s
All Other Pins Not Under Test = 0V RAS, CAS -100 +100
Qutput Leakage Current

oy \(Dour is disabled, 0.0 < Vour < Vec) 20 +20 wA
Output High Level

Vor | output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level . 0.4 v

Vou Output "L" Level Voltage (loyt = +4.2mA @ 0.4V)

1. lcc1, lees, lcca @and Igcg depend on cycle rate.

2. lgc1, lccs depend on output loading. Specified values are obtained with the output open.

3. Address can be changed once or less while RAS = VL. In the case of Igcg, it can be changed once or less when CAS=Vy
4. Refresh current is specified for 1 bank..
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IBM11D2370BA IBM11D2400BA
1BM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

AC Characteristics (Ta=010+70°C, Voc =5+ 0.5V)

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between V and
VlL~

2. Aninitial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume tr = 5ns.

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Symbol Parameter i 0 Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 — 130 — ns
tgp  |RAS Precharge Time 40 — 50 — ns
tce  |CAS Precharge Time 10 — 10 — ns
taas  |RAS Pulse Width 60 16K 70 16K ns
tcas |CAS Pulse Width 15 - 20 — ns
tasr  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 —_ 10 — ns
tasc  |Column Address Setup Time 0 — 0 —_— ns
tcan  |Column Address Hold Time 10 — 15 — ns
theo  |RAS to CAS Delay Time 20 45 20 50 ns 1
trap  |RAS to Column Address Delay Time 10 —_ 15 —_ ns 2
trsu  |RAS Hold Time 15 — 20 — ns
tcsi  |CAS Hold Time 60 — 70 — ns
tcre  |CAS to RAS Precharge Time 10 — 10 — ns
topp  |OE to Dyy Delay Time — — — — ns 3
tpzo |OE Delay Time from Dy — — — — ns 3
tozc |CAS Delay Time from Dyy — — — _ ns 3
tar  |Column Address Hold Time Referenced to RAS 45 — 50 — —
r Transition Time (Rise and Fall) 3 50 3 50 ns

1. Operation within the trcp (Max) limit ensures that tgac (Max) can be met. tgep (Max) is specified as a reference point only: if trep is
greater than the specified trcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (max) limit ensures that trac (max) can be met. tgap (Mmax) is specified as a reference point only: If tgap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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EE=5TE IBM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules
Write Cycle
-60 -70 .
Symbol Parameter Units Notes
Min Max Min Max
twecs |Write Command Set Up Time 0 — 0 — ns 1
twen  |Write Command Hold Time 10 — 15 — ns
twp Write Command Pulse Width 10 — 15 — ns
trwe  |Write Command to RAS Lead Time 15 —_ 20 — ns
tew.  |Write Command to CAS Lead Time 15 — 20 — ns
twer  |Write Command Hold Time Referenced to RAS —_ — — e ns 2
tovr  |Data Hold Time Referenced to RAS — — — — ns 2
tos Din Setup Time 0 — 0 — ns 3
ton D Hold Time 10 — 15 — ns 3
1. twes, lrwo, towp, tawn, and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If tawp 2 tawp(min.), towp 2 tewp(min.), tawp = tawp(min.) and tcpw = tcpw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.
2. This timing parameter is not applicable to this product, but applies 1o a related product in this family.
3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE.
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IBM11D2370BA IBM11D2400BA =52

IBM11E2370BA IBM11E2400BA

2M x 36/2M x 40 DRAM Modules

Read Cycle

-60 -70
Symbol Parameter o i i ox Units Notes
trac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS - 15 —_ 20 ns 1,2
L7V Access Time from Address — 30 — 35 ns 1,2

toea  |Access Time from OE —_ 15 — 20 ns 1,2
trcs |Read Command Setup Time 0 — 0 _— ns
tacn  |Read Command Hold Time to CAS 0 — 0 — ns 3
tran  |Read Command Hold Time to RAS 0 — ] — ns 3
traL  |Column Address to RAS Lead Time 30 — 35 — ns
tca.  |Column Address to CAS Lead Time _ —_— —_ —_ ns 4
tciz  |CASto Output in Low-Z 0 — 0 — ns
toes |OE Setup Time prior to RAS — — — — ns 4
toH Output Data Hold Time 0 — 0 — ns
tono |Output Data Hold Time from OE 0 — 0 — ns
torr  |Output Buffer Turn-off Delay 0 10 0 15 ns 5
tron  |RAS Hold to Output Enable 10 — 10 — ns
tcop  |CAS to Dyy Delay Time 10 — 15 — ns
toez  |Output Buffer Tumn-off Delay from OE 10 15 ns 5

. Measured with the specified current load and 100pF.

. Either tgcy or tgry must be satisfied.

s W=

voltage levels.

. Access time is determined by the latter of trac, icac, tcpa, taa, toga-

. This timing parameter is not applicable to this product, but applies to a related product in this family.
. torr (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output
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?== IBM11D2400BA IBM11D2370BA
1BM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max

trc Fast Page Mode Cycle Time 40 — 45 — ns
trasp | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpry | RAS Hold Time from CAS Precharge — — — — ns 1
tcpa | Access Time from CAS Precharge — 35 —_ 40 ns 2,3

1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Measured with the specified current load and 100pF.
3. Access time is determined by the latter of trac, tcac. Icra. taa, toea.

Read-Modify-Write Cycle

-60 -70 .
Symbol Parameter Units Notes
Min Max Min Max

trwc |Read-Modify-Write Cycle Time 160 — 180 — ns
tawp  |RAS to WE Delay Time 90 — 95 — ns 1
towo |CAS to WE Delay Time 45 — 45 — ns 1
tawo  |Column Address to WE Delay Time 55 — 60 — ns 1
togn |OE Command Hold Time 10 — 15 —_ ns

1. twes, tawps towp, tawp, @nd tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes 2 twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If trwp = trwp(min.), towp = towp(Min.), tawp = tawn(min.) and tepw = tcpw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.
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IBM11D2370BA 1BM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

l“‘"
] |
.ll||||
pdl])

Fast Page Mode Read-Modify-Write Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max

trrwc  |Fast Page Mode Read-Modify-Write Cycle Time 85 — 90 —_ ns
tcpw  |WE Delay Time from CAS Precharge — — — — ns 1

1. This timing parameter is not applicable to this product, but applies 1o a related product in this family.

Refresh Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
e
1 CAS Hold Time 15 _ 15 _ ns
CHR (CAS before RAS Refresh Cycle
CAS Setup Time

losA | GAS before RAS Refresh Cycle 10 - 10 - ns
. WE Setup Time 5 B 5 _ ns
WRP | (CAS before RAS Refresh Cycle
. WE Hold Time 10 _ 10 _ ns
WRH | (CAS before RAS Refresh Cycle
taec  |RAS Precharge to CAS Hold Time 0 — 0 — ns
tRer Refresh Period —_ 16 —_— 16 ms 1

1. 1024 Refreshes are required every 16ms.
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IBM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA

2M x 36/2M x 40 DRAM Modules

Read Cycle
tre
tras f— thp ——
Ve | mm—
RAS
Vi - 1
tCSH
trep trsH le— terP —]
Vi — A s
CAS " teas
Vi —
le— trap traL
teat
tash—| Fotsc— |
—»{traH|— t toan fe—
AR
Address Column
WE

H-Z

Dour Hi-Z Valid Data Out
Voo - - y
trac ton
: HH" or ((L" tOHO
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Write Cycle (Early Write)

tre
thas tre
Vin a o
RAS \ Z
M 5
tosn
treo tasH i._ terr ]
V|H A
TAS fons
\ » Y
j— tRAD —
tsr— Kb tasc—
1ol tRAH fe— ~{tcAH |e—
Address

V-
WE
Vi -
Vi ;
OE " s % %~.'¢\ % '»'_.,. L 2 5
Vi i S - g i g
' v R o
r 3
Din Valid Data In
VOH—' H' Z
Dour -
VOL—
: I(Hll or llL"
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IBM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Write Cycle (Late Write)

tre
tRAS tnp
Vi — g
RAS \
Vi — L i
tCSH
taeo task |-— terp —»|
Vi = 3
CAS foss
Vi — -
le— tRap —
tASH—— et tAsc —] e
1= tranje— —{tcanf—
tar
R
Address Column
|
f-thos twer
WE
.
I+— toop o ton —
I tozo ~ tos
toHR —]
Valid Data In

Hi-Z*

Dour Hi-Z

:“H" or “L” "Output remains Hi-Z because WE is latched internally following twp min.
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Read-Modify-Write Cycle

RWC:

tras

trp —

treo tasH

-“ F-tcnp

Do : Hi-Z

Hi-Z* —

trac

<toHo

2*H"or'L"  *Output remains Hi-Z because WE is latched internally following typ min.
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IBM11D2400BA IBM11D2370BA
1BM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Read Cycle

Vi - 3

vIL -

tRI\SP

tCF’RH

<—tHCD —

Vi —

Address

tec

PRI

<—lcas

——*

D(7UT

“H o L

8189248
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Write Cycle

trasp tap

_ Vm- )
RAS

V|L - T N

tec
le_tRoo____,, tep. tep. le— tRSH — tere

Vi — v | [
CAS " e—tcas \-—tc;\s-—~— \4—tCAS —

Vie - \ ' 1

“H or L
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IBM11D2400BA 1BM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Read-Modify-Write Cycle

trasp trp
Viy — L
RAS
Vo - v i
terwe e
e tRep tep » tep | «tasH ] RP
Vi — ' i
CAS " < teas \-— toas le— tcas
Vi - 1 g
tesn
tasc
[

Address

trwo —]

tawp —1

towo |
twer

A toxc :\

“H" or “L"
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

[ 0|
(e
i |

RAS Only Refresh Cycle

tae

tras

et —

Vin -

(¢
3
(%]

Vi -

i

tasp —| e

Address

VOH -

Hi-Z

Dour
Voo —

Note: WE, OE

O or fL”
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I1BM11D2400BA 1BM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

CAS Before RAS Refresh Cycle

tac
thas tap

ViH — a 3
RAS \

Vi — trec —'] X

— tesn [
— tep
teur

Vi —
CAS

ViL — b

ViH —
DlN

Vi —

v
DOUT o

Hi-Z

Hi-Z

Vo

S op 4L

Note: Addresses are “H" or “L"
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1BM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Layout Drawing (IBM11D2400BA)
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IBM11D4400C IBM11D4370C
IBM11E4400C IBM11E4370C

4M x 36/4M x 40 DRAM Modules

Features

« 72-Pin JEDEC Standard Single-In-Line
Memaory Module
» Performance:

-60 | -70
trac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns
1aa |Access Time From Address | 30ns | 35ns

trc |Cycle Time 110ns|130ns

tec |Fast Page Mode Cycle Time| 40ns | 45ns

» Optimized for use in ECC applications

+ High Performance CMOS process

« Single 5V, + 0.5V Power Supply

+ Allinputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode, Read-Modify-Write cycles
Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column)

Au and Sn/Pb versions available

e o o o o

Description

The ECC-Optimized SIMMs, 1BM11D4370C and
1BM11D4400C are 16MB industry standard 72 pin 4-
byte single inline memory modules (SIMMs). The
Modules are organized as 4M x 36/40 high speed
memory arrays, and are configured as a single 4M x
36/40 bank. The 4M x 36 assembly is intended for
use in 8 byte applications, typically having 64 data
and 8 check bits (64/72 code). The 4M x 40 assem-
bly is applicable to 4 byte applications with 32 data

and 7 or 8 check bits (32/39 code), or 8 byte applica-
tions with extended error correction capabilities. The
modules are manufactured with 9 or 10 4M x 4
devices, each in a 400 mil package, and are compat-
ible with the JEDEC 72-pin SIMM standard.

The IBM 72-pin SIMMs provide a high-performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include other density offerings and
parity SIMMs.

Card Outline

8189249
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1BM11D4370C 1BM11D4400C
IBM11E4370C I1BM11E4400C
4M x 36/4M x 40 DRAM Modules

'Illll
y
II||I
"ll
T

Pin Description Pinout
RAS0O Row Address Strobe Pin #|Name | Pin # | Name | Pin # | Name | Pin # |Name | Pin #|Name | Pin #|Name
CASo Column Address Strobe 1 [vss | 13 [A1 25 |pQ13| 37 |pai9| 49 [pa22| 61 |DQ33
WE Read/write Input 2 [pao | 14 [a2 | 26 |Data| 38 [pa20| 50 [Da23| 62 |Dass
OE Output Enable
YRy FeTm—— 3 [pat | 15 |A3 | 27 |DQ15| 39 |Vss | 51 |DQ24| 63 |DQ3s
DQO-35 or DQV-39 | Data Inputloutput 4 IDQ2 | 16 (A4 | 28 |A7 40 |CASO| 52 |DQ25| 64 |DQ36
Voo Power (+5V) 5 |DQ3 | 17 |As 29 |DQi6| 41 |A10 | 53 |DQ26| 65 |DQ37
Vss Ground 6 [DQ4 | 18 |A6 | 30 [Vec | 42 |A11 | 54 |DQ27| 66 |DQ38
NC No Connect 7 |pas | 19 |OE | 31 |A8 43 [Nc | 55 |DQ28| 67 |PD1
ECC, PD1 - PD5 |Presence Detects 8 |pQs | 20 |DQs | 32 [A9 44 |RAS0| 56 |DQ29| 68 |PD2
9 [pa7 | 21 |pQ9 | 33 [NC | 45 |[NC | 57 |DQ30| 69 |PD3
10 |Vec | 22 |DQ10| 34 INC | 46 |DQ21| 58 |DQ31| 70 |PD4
11 |PD5 | 23 |DQi1| 35 |DQ17| 47 |WE | 59 |Voc | 71 |DQ3s
12 |A0 24 |DQ12| 36 |DQ18| 48 |ECC | 60 |pQ32| 72 |Vss
1. DQ36 - DQ39 are NC for x36 SIMM.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D4370CA-60 4M x 36 60ns Sn/Pb 4.25"x 1" x 360"
IBM11D4370CA-70 4M x 36 70ns Sn/Pb 4.25"x 1" x .360"
IBM11E4370CA-60 4M x 36 60ns Au 4.25"x 1" x .360"
IBM11E4370CA-70 4M x 36 70ns Au 4.25"x 1" x 360"
IBM11D4400CA-60 4M x 40 60ns Sn/Pb 4.25"x 1" x 360"
IBM11D4400CA-70 4M x 40 70ns Sn/Pb 4.25"x 1" x .360"
IBM11E4400CA-60 4M x 40 60ns Au 4.25"x 1" x 360"
IBM11E4400CA-70 4M x 40 70ns Au 4.25"x 1" x 360"
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1BM11D4400C IBM11D4370C
IBM11E4400C IBM11E4370C
4M x 36/4M x 40 DRAM Modules

Block Diagram

OE
WE
RAS
CAS
CAS RAS WE OF
DQO DQ1
DQ1 DQ2 DO
DQ2 DQ3
DQ3 ———{DQ4
| T 1 I
CAS RAS WE OF
DQ4 fole]]
DQ5 DQ2 D1
DQ6 1DQ3
DQ7 ————DQ4
CAS RAS WE OF
DQ8 ——DQ1
DQ9 DQ2 D2
DQ10 DQ3
DQ11 DQ4
1 I ]
CAS RAS WE OE
DQ12 DQ1
DQ13 DQ2 D3
DQ14 DQ3
DQ15 DQ4
1 1 I
CAS RAS WE OF
DQ16 DQ1
DQ17 DQ2 D4
DQi8 DQ3
DQ19
I 1 1 I
CAS RAS WE ©OF
DQ20 DQ1
DQ21 DQ2 D5
DQ22———DQ3
DQ23 DQ4
T T T I
CAS RAS WE OF
DQ24 DQ1
DQ25 DQ2 D6
DQ26 DQ3
DQ27 DQ4
T T 1
CAS RAS WE OF
DQ28 DQ1
DQ29 DQ2 D7
DQ30 DQ3
DQ31 DQ4
CAS RAS WE OF
DQ32 DQ1
DQ33 DQ2 D8
DQ34 DQ3
DQ35 DQ4
r T T 1 1 B
CAS RAS WE OF
e |
DQ38———DQ3 |
DQ39———DQ4 .

NOTE: D9 IS NOT USED IN X36 SIMM

VGG —q————— D0-D9
AQ- A1{ ———— AO- A11 DRAMS DO - D9
VSS —4&— = D0-D9
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IBM11D4370C IBM11D4400C
IBM11E4370C I1BM11E4400C
4M x 36/4M x 40 DRAM Modules

Truth Table
Function RAS TAS WE oF Row Col All DQ Bits
Address | Address
Standby H X X X X X High Impedance
Read L H L Row Col Valid Data Out
Early-Write L L L X Row Col Valid Data In
Late-Write / RMW L L Hol | LoH | Row Col Velid Data Out,
Fast Page Mode-Read L Hol H L Row Col Valid Data Out
st cycle
Subsequent Cycles L H-L H L N/A Col Valid Data Out
Fast Page Mode-Write L Hol L X Row Col Valid Data In
1st cycle
Subsequent Cycles L HoL L X N/A Col Valid Data In
Fast Page Mode .
Read-Modify-Write: L HoL | HoL | LosH Row Col Velid Data Qut,
1st cycle
Subsequent Cycles L HoL HoL LoH N/A Col Velid Data Out,
RAS-Only Refresh L H X X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X X High Impedance
Presence Detect
Pin -60 -70
ECC (ECC Optimized SIMM) Vss Vss
PD1 Vss Vss
PD2 NC NC
PD3 NC Vss
PD4 NC NC
PD5 Vss Vss
8189249
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1BM11D4400C IBM11D4370C
1BM11E4400C IBM11E4370C
4M x 36/4M x 40 DRAM Modules

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -1.010 +7.0 \ 1
Vin Input Voltage -0.5 to min(V¢c + 0.5, 7.0) \' 1
Vour Output Voltage -0.5 to min(V¢c + 0.5, 7.0) \ 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -5510 +125 °C 1
Pp Power Dissipation 47 w 1
lout Short Circuit OQutput Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

Recommended DC Operating Conditions (T, =0 to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vee | Supply Voltage 4.5 5.0 55 \Y 1
ViH Input High Voltage 2.4 — Vec+0.5 \Y 1,2
\[ Input Low Voltage 0.5 — 0.8 \ 1,2

1. All voltages referenced to Vss.
2. Viymay overshoot to V¢ + 2.0V for pulse widths < 4.0ns (or Ve + 1.0V for < 8.0ns) and V,, may undershoot to -2.0V for pulse
widths < 4.0ns (or -1.0V for < 8.0ns). Pulse widths measured at 50% points with amplitude measured peak to DC reference.

Capacitance (T, =0to +70°C, Ve = 5.0 + 0.5V)

Symbol Parameter x36 Max x40 Max Units Notes
Ciy Input Capacitance (A0O-A9) 65 70 pF
Ci Input Capacitance (RAS, CAS) 55 60 pF
Cia Input Capacitance (WE) 60 65 pF
Cia Input Capacitance (OE) 65 70 pF
Cio Qutput Gapacitance (All DQ bits) 15 15 pF
T =
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IBM11D4370C IBM11D4400C
IBM11E4370C IBM11E4400C
4M x 36/4M x 40 DRAM Modules

4M x 36 DC Electrical Characteristics (Ta=0t0+70°C, V¢ =5+ 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 765

lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = tac min) 70 —_ 675
Standby Current (TTL)

leca Power Supply Standby Current — 18 mA
(RAS = CAS > Vi)
RAS Only Refresh Current -60 — 765

lcca Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS = Vi trc = trc min) -70 — 675
Fast Page Mode Gurrent -60 — 675

lcca  |Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V|, CAS, Address Cycling: tpc = tpc min) 70 — 585
Standby Current (CMOS)

lces Power Supply Standby Current —_ 9 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 765

lcce  |Average Power Supply Current, CAS Before RAS Mode mA 1,3
(RAS, CAS, Cycling: tac = tac min) 70 — 675
Input Leakage Current OE, WE, 90 +90

! Input Leakage Current, any input ADDRESS A

L (0.0 < Vin < (Ve < 6.0V)) Ly
All Other Pins Not Under Test = 0V RAS, CAS -90 +90
Qutput Leakage Current

low)  |(Doyr is disabled, 0.0 < Vour < Vec) -10 +10 KA
Output High Level

Vol |output "H" Level Voltage (lour = -5mA @ 2.4V) 24 - v
Qutput Low Level

VoL |Qutput "L" Level Voltage (lour = +4.2mA @ 0.4V) - 04 v

1. lcet, loca, lcca and Iccg depend on cycle rate.

2. lgci, locs depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V. In the case of Iccy, it can be changed once or less when CAS=Vy
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1BM11D4400C 1BM11D4370C
IBM11E4400C IBM11E4370C
4M x 36/4M x 40 DRAM Modules

4M x 40 DC Electrical Characteristics (T,=0to+70°C, Vgc = 5+ 0.5V)

Symbol Parameter Min Max Units Notes

Operating Current -60 — 850

leet Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: tae = trc min) 70 — 750
Standby Current (TTL)

lece Power Supply Standby Current —_ 20 mA
(RAS = CAS 2 V)
RAS Only Refresh Current -60 —_ 850

leea Average Power Supply Current, RAS Only Mode mA 1,3
(RAS Cycling, CAS 2 Vi tgc = tgc min) -70 — 750
Fast Page Mode Current -60 — 750

lccsa  |Average Power Supply Current, Fast Page Mode mA 1,23
(RAS =V, CAS, Address Cycling: tpc = tpc min) 70 — 650
Standby Current (CMOS)

lcos Power Supply Standby Current — 10 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 —_— 850

lecs Average Power Supply Current, CAS Before RAS Mode mA 1,3
( A , Cycling: trc = tre min) -70 — 750
Input Leakage Current OE, WE, i

I Input Leakage Current, any input ADDRESS 100 +100 A

W 0.0 < Viy < (Vec < 6.0V)) L
All Other Pins Not Under Test = 0V RAS,CAS | -100 +100
Output Leakage Current 10 +10 WA

low) (Do is disabled, 0.0 < Vour < Vec)

Output High Level

Vo Output "H" Level Voltage (loyr = -5mA @ 2.4V) 24 - v
Output Low Level
VoL |Output "L" Level Voltage (lour = +4.2mA @ 0.4V) - 04 v

1. lcci, lees, lcca and lccs depend on cycle rate.
2. lcci, lcca depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V). In the case of Igcg, it can be changed once or less when CAS = Vi
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1BM11D4370C IBM11D4400C
IBM11E4370C IBM11E4400C
4M x 36/4M x 40 DRAM Modules

AC Characteristics (Ty=0t0+70°C, Voc =5+ 0.5V)

1. Vi (min) and V|_(max) are reference levels for measuring timing of input signals. Transition times are measured between V, and

VlL'

2. Aninitial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. AC measurements assume tr = 5ns.

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Symbol Parameter 60 0 Units Notes
Min Max Min Max

tac  {Random Read or Write Cycle Time 110 — 130 — ns

te  |RAS Precharge Time 40 — 50 — ns

tcp  |CAS Precharge Time 10 — 10 — ns

tras  |RAS Pulse Width 60 10K 70 10K ns

tcas  |CAS Pulse Width 15 — 20 — ns

tasr  |Row Address Setup Time 0 — 0 — ns

tran  |Row Address Hold Time 10 —_ 10 — ns

tasc  |Column Address Setup Time 0 _ 0 — ns

tcan  |Column Address Hold Time 15 — 15 —— ns

taco  |RAS to CAS Delay Time 20 45 20 50 ns 1

trap | RAS to Column Address Delay Time 15 30 15 35 ns 2

tasn | RAS Hold Time 15 — 20 — ns

tcsu  |CAS Hold Time 60 — 70 — ns

tcre  |CAS to RAS Precharge Time 5 — 5 — ns

toop  |OE to Dy Delay Time 15 — 20 — ns 3

tozo |OE Delay Time from Dy 0 — 0 — ns 4

tozc |CAS Delay Time from Dyy 0 — 0 — ns 4
tan  |Column Address Hold Time Referenced to RAS — — — — — 5
tr Transition Time (Rise and Fall) 3 30 3 30 ns

1. Operation within the tgcp (max) limit ensures that tgac (max) can be met. tgep (Max) is specified as a reference point only: if tgep is
greater than the specified trcp (max) limit, then access time is controlled by tcac.

2. Operation within the tgap (Max) limit ensures that tgac (Max) can be met. tgap (Max) is specified as a reference point only: If tgap
is greater than the specified tgap (max) limit, then access time is controlled by taa.

3. Either tcpp or topp must be satisfied.

4. Either tpczor tpzo must be satisfied.
5. This timing parameter is not applicable to this product, but applies to a related product in this family.
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1BM11D4400C IBM11D4370C
1BM11E4400C IBM11E4370C
4M x 36/4M x 40 DRAM Modules

Write Cycle
Symbol Parameter %0 0 Units Notes
Min Max Min Max

twes |Write Command Set Up Time 0 — 0 — ns 1

twch  |Write Command Hold Time 15 — 15 — ns

twp Write Command Pulse Width 15 — 15 — ns

taw.  |Write Command to RAS Lead Time 15 — 20 — ns

tew.  |Write Command to CAS Lead Time 15 — 20 — ns

twecr  |Write Command Hold Time Referenced to RAS — —— — — ns 2
tour  |Data Hold Time Referenced to RAS — —_ — — ns 2
tos Dy Setup Time 0 — 0 — ns 3
toH Dy Hold Time 15 —_— 15 — ns 3

1. twes, tawos tcwn, tawp, @and tcpw are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes > twes(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If trwp 2 tawp(min.), towp 2 tewp(min.), tawp = tawp(min.) and tcpw 2 tcpw(min.)(Fast Page Mode), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.

2. This timing parameter is not applicable to this product, but applies to a related product in this family.

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE.
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1BM11D4370C IBM11D4400C
IBM11E4370C IBM11E4400C
4M x 36/4M x 40 DRAM Modules

Read Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max

taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address —_— 30 — 35 ns 1,2
toea  |Access Time from OE — 15 — 20 ns 1,2
tacs  |Read Command Setup Time 0 — 0 —_ ns
then  |Read Command Hold Time to TAS 0 — 0 — ns 3
tart  |Read Command Hold Time to RAS 5 — 5 — ns 3
traL  |Column Address to RAS Lead Time 30 — 35 — ns
tcaL  |Column Address to CAS Lead Time 30 — 35 — ns
tcz |CASto Output in Low-Z 0 — 0 — ns
toes |OE Setup Time prior to RAS — — —_ - ns 4
ton Qutput Data Hold Time 3 — 3 — ns
tovo [|Output Data Hold Time from OF 3 — 3 — ns
torr  |Output Buffer Turn-off Delay 0 15 0 20 ns 6
taon |RAS Hold to Output Enable — — — — ns 4
tcop  |CAS to Dy Delay Time 15 —_— 20 — ns 6
toez  |Output Buffer Turn-off Delay from OE 0 15 0 20 ns 5

1. Measured with the specified current load and 100pF.

2. Access time is determined by the latter of trac, tcac, tcpa, tAA, 1oEA-

3. Either tgcy or tggy Must be satisfied.

4. This timing parameter is not applicable to this product, but applies to a related product in this family.

5. torr (max) and togz (max) define the time at which the output achieves the open circuit condition and is not referenced to output

voltage levels.
6. Either t¢pp or topp must be satisfied.
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I1BM11D4400C IBM11D4370C
1BM11E4400C IBM11E4370C
4M x 36/4M x 40 DRAM Modules

Fast Page Mode Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 