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Features

e 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 | 36ns

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

¢ All inputs & outputs are fully TTL & CMOS
compatible

* Fast Page Mode access cycle

» Refresh Modes: RAS-Only, CBR and Hidden
Refresh

¢ 1024 refresh cycles distributed across 16ms

* 10/10 Addressing (Row/Column)

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

* 8MB only available in tin/lead tabs, 4MB avail-
able in gold and tin/lead tabs.

* DRAMSs in SOJ Package

Description

The IBM11D2320B 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 two 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
sixteen 1Mx4 devices, each in a 300mil package,
and is compatible with the JEDEC 72-Pin SIMM
standard.

The IBM11D1320B is a 4MB half populated version,
manufactured with eight 1Mx4 devices and one
1Mx4 ‘Quad CAS’ device.

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.
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IBM11D2320B IBM11D1320B
IBM11E1320B
1M/2M x 32 DRAM Module

Pin Description Pinout
RAS0, RAS2 |Row Address Strobe (4MB) Pin #|Name | Pin #|Name | Pin #|Name |Pin #|Name |Pin #|Name [Pin #|Name
RASO - HRAS3 |Row Address Strobe (8MB) 1 |Vss 13 {A1 25 1DQ24 | 37 |NC 49 |DQ9 61 {DQ14
CASO - CAS3 |Column Address Strobe 2 |DQO 14 [A2 26 |DQ7 38 |NC 50 {DQ27| 62 |DQ33
WE Read/write Input 3 |(DQ18| 15 |A3 27 |DQ25 | 39 |Vss 51 {DQ10| 63 |DQ15
A0 - A9 Address Inputs 4 |DQ1 16 [A4 28 |A7 40 |CASO | 52 |DQ28| 64 |DQ34
DQO-7, 9-16, 5 |DQi9| 17 |A5 29 |NC 41 |CAS2 | 53 |DQ11| 65 [DQ16
18-25, 27-34 Data Input/output
6 (DQ2 18 |A6 30 (Ve 42 ICAS3 | 54 |DQ29( 66 |NC
Vee Power (+5V)
7 |DQ20] 19 |NC 31 |A8 43 |CASH1 55 |DQ12§ 87 |PD1
Vss Ground
8 |DQ3 20 |DQ4 32 |AS 44 |RASO | 56 {DQ30| 68 [PD2
NC No Connect
9 [DQ21] 21 [DQ22| 33 |RAS3*| 45 [RAS1*| 57 |DQ13| 69 |PD3
PD1 - PD4 Presence Detects
10 (Vee 22 |DQ5 34 |RAS2 | 46 |NC 58 |DQ31} 70 |PD4
11 |NC 23 |bQ23! 35 [NC 47 |WE 59 |Voc | 71 [NC
12 |A0 24 |DQ6 36 |NC 48 |NC 60 |DQ32| 72 {Vss
1. DQ numbering is compatible with parity (x36) version.
2. * RAS1 and RAS3 are “NC” on 4MB SIMM.

Ordering Information

Part Number Organization Speed Leads Dimensions Notes
1BM11D1320B-60 1M x 32 60ns Sn/Pb 4.25” x .9" x .205”
IBM11D1320B-70 1M x 32 70ns Sn/Pb 425" x .9” x .205”
IBM11E1320B-60 1M x 32 60ns Au 4.25" x .9" x .205”
IBM11E1320B-70 1M x 32 70ns Au 4.25” x .9" x .205”
IBM11D2320B-60 2M x 32 60ns Sn/Pb 4.25" x 1" x .360"
1IBM11D2320B-70 2M x 32 70ns Sn/Pb 4.25" x 1”7 x .360"
©IBM Corporation. All rights reserved. 50H7976
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IBM11D1320B I1BM11D23208
IBM11E1320B
1M/2M x 32 DRAM Module

Block Diagram
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Applies to both 4MB and 8MB SIMMs
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Applies to 8MB SIMM only
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IBM11D2320B

IBM11D13208
IBM11E1320B
1W2M x 32 DRAM Module

Truth Table
Function FAS | ©As | WE Row | Column All DQ, PQ bits
Address | Address ’
Standby H 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
Fast Page Mode - Read: L HoL H Row Col Valid Data Out
1st Cycle
Subsequent Cycles L H-L H N/A Col Valid Data Out
Fast Page Mode - Write: L HosL L Row Col Valid Data I
1st Cycle
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 H X X High Impedance
Read L—-H-L L H Row Col Data Out
Hidden Refresh
Write L—H-L L L Row Col Data [n
Presence Detect
1M x 32 2M x 32
Pin
-60 -70 -60 -70
PD1 Vgg Vgs NC NC
PD2 Vss Vss NC NC
PD3 NC Vss NC Vss
PD4 NC NC NC NC
1. NC= OPEN, Vgg = GND
Absolute Maximum Ratings
Symbol Parameter Rating Units Notes
Vee Power Supply Voitage -0.5t0 + 6.0 \ 1
Vin input Voltage -0.5t0 + 6.0 v 1
Vour Output Voltage -0.5t0+86.0 v 1
Torr Operating Temperature 0to +70 °C 1
Ts16 Storage Temperature -55t0 +125 °C 1
Pp Power Dissipation 3.75 (4MB) 7.5 (8MB) w 1,2
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 (refresh cycle).
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IBM11D1320B IBM11D2320B
IBM11E13208

1M/2M x 32 DRAM Module

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes

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 (refresh cycle).
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IBM11D2320B IBM11D1320B

IBM11E1320B

1M/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
Vi Input High Voltage 2.4 — Vec +0.5 \Y 1,2
Vi Input Low Voltage -0.5 — 0.8 \ 1,2

1. All voltages referenced to Vgs.

2. Vi may overshoot to Ve + 2.0V for pulse widths of < 4.0ns (or Ve + 1.0V for < 8.0ns). Additionally, 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 refer-
ence.

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

Symbol Parameter Mx 32 2M x 32 Units Notes
Max Max
Cn Input Capacitance (A0-A9) 60 100 pF
Cp input Capacitance (4MB: RAS0, 8MB: RASO, 1) 35 40 pF
Cis Input Capacitance (4MB: RAS2, 8MB: RAS2, 3) 35 40 pF
Cu Input Capacitance (WE) 67 127 pF
Cis Input Capacitance (CAS) 21 40 pF
Cvo Output Capacitance (DQ0-DQ34) 13 25 pF
©IBM Corporation. All rights reserved. 50H7976
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IBM11D1320B 1BM11D2320B
IBM11E1320B
1M/2M x 32 DRAM Module

DC Electrical Characteristics (T, =01t0+70°C, Vcc =5.0V+0.5V)

Symbol Parameter 1M x 32 2M x 32 Units | Notes

Operating Current -60 —_ 680 — 696

lcci Average Power Supply Operating Current mA 1,23
(RAS, CAS, Address Cycling: tac = tpe min}) -70 — 560 — 576
Standby Current (TTL)

lece Power Supply Standby Current — 16 — 32 mA
(RAS = CAS = V)
RAS Only Refresh Current -60 —_— 680 —_— 696

lcca  |Average Power Supply Current, RAS Only Mode mA (1,34
(RAS Cycling, CAS 2 Vin: tre = tre mln) -70 — 560 _— 576
Fast Page Mode Current -60 — 480 —_ 496

lcca Average Power Supply Current, Fast Page Mode mA |1,2,3
(RAS = V|, CAS, Address Cycling: tpg = tpc min} -70 -—_ 400 —_ 416
Standby Current (CMOS)

lces Power Supply Standby Current —_ 8 — 16 mA
(RAS = CAS = Vg - 0.2V)
CAS Before RAS Refresh Current -60 — 680 — 696

lccs  |Average Power Supply Current, CAS Before RAS Mode mA | 1,3,4
(RAS, CAS, Cycling: tpg = tge min) -70 —_— 560 — 576
Input Leakage Current RAS -40 +40 -40 +40

| Input Leakage Current, any input
W (0.0 Vin < (Ve < 6.0V))
Ali Other Pins Not Under Test = 0V All others | -80 +80 -160 +160

CAS -20 +20 -4Q +40 HA

Output Leakage Current

(Dour is disabled, 0.0 < Vour < Voc) 10 | #10 | 20 | 420 | WA

low)

Output High Level

Output "H* Level Voltage (loyr = -5mA @ 2.4V) 24 | Vec | 24 | Veo v

VoH

Output Low Level
V, — —
oL Output "L" Level Voltage (loyr= +4.2mA @ 0.4V) 0.4 04 v

1. lget, leess leca and loeg depend on cycle rate.

2. Icct, lcca depend on output foading. 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 CAS = V|4
4. Refresh current is specified for 1 bank active and 1 bank standby.
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IBM11D2320B 1BM11D1320B

IBM11E1320B

1M/2M x 32 DRAM Module

AC Characteristics (Ta=01t0+70'C, Voc =5.0V+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 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 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 — 130 — ns

tre  |RAS Precharge Time 40 — 50 — ns

tce  |CAS Precharge Time 10 — 10 — ns
tras | RAS Puise Width 60 10K 70 10K ns
tcas |CAS Pulse Width 15 100K 18 100K 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 — 10 — ns
tacp |RAS to CAS Delay Time 20 45 20 52 ns 1
trap RAS to Column Address Delay Time 13 30 15 35 ns 2
tasn  |RAS Hold Time 15 — 18 — ns
tcsn  |CAS Hold Time 60 — 70 — ns
tcrp | 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

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

. Operation within the tgep (max) limit ensures that tgac (Max) can be met. trgp (Max) is specified as a reference point only: if taep 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 tgap
is greater than the specified tgap (Max) limit, then access time is controlled by taa.
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IBM11D1320B IBM11D2320B
IBM11E1320B
1M/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
twer 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 1
tewr Write Command to CAS Lead Time 15 — 18 — ns 1
twer | Write Command Hold Time Referenced to RAS —_ — — — ns 1
toHR Data Hold Time Referenced to RAS — — -— —_ ns 1
tos D Setup Time 0 —_ (¢ —_— ns
ton Dy Hold Time 12 _ 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 — 18 ns 1,2
tan Access Time from Address — 30 —_ 35 ns 1,2
trcs |Read Command Setup Time 0 — 0 — ns
treh Read Command Hold Time to CAS 0 — 0 — ns 3
traH Read Command Hold Time to RAS 0 — 0 — ns 3
tra. | Column Address to RAS Lead Time 30 — 35 —_ ns
teaL Column Address to CAS Lead Time — — — — ns 4
torz CAS to Output in Low-Z 0 — 0] — ns
ton Output Data Hold Time 0 — 0 — ns
tcoo  |CAS to Dy Delay Time 15 —_ 20 — ns 4
torr  |Output Buffer Turn-off Delay — 15 — 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latter of tgrac, tcac, topas taa-
3. Either tgcn Or trgn 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.
50H7976 ©IBM Corporation. All rights reserved.
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IBM11D2320B |1BM11D1320B
IBM11E1320B
1M/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 — 40 — 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 fatter of tgac, tcac, topa, 1aa-
2. Access time assumes a load of 100pF.
Refresh Cycle
-60 -70 .
Symbol Parameter Units Notes
Min Max Min Max
CAS Hold Time
lonr | (EAS before RAS Refresh Cycle) 10 - 10 - ns
CAS Setup Time . _
lesh | (EAS before RAS Refresh Cycle) 5 5 ns
WE Setup Time _
WRP | (CAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time _
twaH (CAS before RAS 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.
©IBM Corporation. All rights reserved. 50H7976
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IBM11D1320B  IBM11D2320B
IBM11E1320B
1M/2M x 32 DRAM Module

Read Cycle
tre
thas trp
Vi — R A 'S
RAS & Z
Ve — L _
tesn
treo thsH e terp .
ViH R t V
CAS CAS
V"_ —_
e tRaD
tasm — T tasc — [
tar
—{tRan —
Address Column
WE
tan
toze —{ teop
Dy Hi-Z
teac torr — 1o
. taz
Vou— R )
Dour Hi-Z Valid Data Out Hi-z
VoL — _
trac
ton
: llH” or “L”
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IBM11D2320B I1BM11D1320B
IBM11E1320B
1M/2M x 32 DRAM Module

Write Cycle (Early Write)

tre
tRAS tRp
Vih — R -
RAS \
V|L — -‘- —5
tesn i
tRCD tRSH | I& tCHP —
Vi — R t
CAS o
ViL _ .
~— tan
r— tFiAD —t
—Dj [-— — t—
tasn tasc
VIH
Address Column
Vie

twes -

twe

fe— tog—* le— Ty —t
y
Valid Data In
-
Dour Hi-Z
- “H” or “L”
©IBM Corporation. All rights reserved. 50H7976
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IEM11D1320B IBM11D2320B
IBM11E1320B
1M/2M x 32 DRAM Module

-||l

Fast Page Mode Read Cycle

trage e trRP
Vin—~ X terru A 'S
RAS tan Z
Vi— 1 .
tPC t
e treo__,] PRI PRE | SR i
Vii—
CAS
V|L -
Address

Din
tOFF | | torr o [
DOUT F DOUT 1
OL— ¢
IIH” Or “L’!
50H7976 ©IBM Corporation. All rights reserved.
SA14-4333-01 Use is further subject to the provisions at the end of this document.
Revised 3/96

Page 13 of 20
B 900L1l4bL 0002008 854 WE

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



IBM11D2320B 1BM11D1320B
IBM11E1320B

1W/2M x 32 DRAM Module

Fast Page Mode Write Cycle

trasp tap __,
ViH— 1 L
RAS tar
V||__ 1 -
tec
q_tFlCD______. tCP, tCP_. .__tRSH__. i-tCF(P-b
|
VIH— -
CAS L toas — &4_ teas— \<_tCAs_>
Vi S L S
tasc | tean
Y
Address . Column N
Vi— T\ -

- HH“ or “L”
©IBM Corporation. All rights reserved. 50H7976
Use is further subject to the provisions at the end of this document. S5A14-4333-01
Revised 3/96

Page 14 of 20
M 900Ll4k 0002009 790 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



‘.|l|=

IBM11D1320B iBM11D2320B
IBM11E1320B
1M/2M x 32 DRAM Module

RAS Only Refresh Cycle

tre
thas trp
Viu_ A _! X_
RAS
ViL_ _{ ]
tRPC —}
Vib_
Vie _
— {—
tasr
| YY) P
Address
Von_
Dour Hi-Z
Vo _
: HH!! or “L”
Note: WE, Dy are “H” or “L”
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IBM11D2320B |BM11D1320B
IBM11E1320B

1W/2M x 32 DRAM Module

CAS Before RAS Refresh Cycle

tre
tras tap

ViH— - N
RAS \

Vie— tapc N y iy

—-| tesr f—
- tep ¢

Vi— s CHR
CAS

Vi —

—1 twrH

teop N
Von — '

Din Hi-Z
VoL—

Dour Hi-Z
: IKH" or “L"
NOTE: Address is “H” or “L"
©IBM Corporation. All rights reserved. 50H7976
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IBM11D1320B IBM11D2320B
IBM11E1320B
1M/2M x 32 DRAM Module

Hidden Refresh Cycle (Read)

tre tre
e tRP —» trp —
thas tras r
Vi — X A A R
RAS
Vi - B I X y
thoo tasH — tohR terp
____ Vn
CAS
Vi
VlH
Address
it

Vou — X
Dour Hi-Z Valid Data Out Hi-Z
VoL ~ ¥
trac
: UH!! or (‘L”

50H7976 ©IBM Corporation. All rights reserved.
SA14-4333-01 Use is further subject to the provisions at the end of this document.
Revised 3/96

Page 17 of 20
M 900L146 0002012 285 W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



IBM11D2320B 1IBM11D1320B
IBM11E13208

1M/2M x 32 DRAM Module

Hidden Refresh Cycle (Write)

tRC tF<IC

D
>
w

VlH —_
VIL —_

thas

tF!CD

tRp —]

tras

tnp —

tasH tchr | tcre

—
tasr tasc

Vin =
Address

VIL —

— tDS he— —

Valid Data

Dour Hi-Z
VoL —

“H” or “L”
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IBM11D1320B I1BM11D2320B
IBM11E1320B
1M/2M x 32 DRAM Module

Layout Drawing: IBM11D/E1320B (4MB) & IBM11D2320B (8MB)
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IBM11D23208 IBM11D1320B
IBM11E1320B
1M/2M x 32 DRAM Module

Revision Log

Rev Contents of Modification

12/95 Initial release of combined datasheet for 1M x 32, 2M x 32
Previously released as publications SA14-4306 (03H7139) and SA14-4307 (03H7140)
tcac changed from 15ns to 10ns for the -70 speed

3/96 ton changed from 15ns to 12ns for the -60 speed
CBR timing diagram changed to allow CAS to remain low for back-to-back CBR cycles
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