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IBM11D2325H

2M x 32 DRAM Module

Features

e 72-Pin Single-In-Line Memory Module
¢ Performance:

60 | -6R | -70

tRAC%RAS Access Time 60ns ; 60ns | 70ns »

EtCAC;fCAS Access Time 15ns | 17ns | 20ns

taa gAccess Time From Address . 30ns ; 30ns ; 35ns

tac | Cycle Time 104ns  104ns| 124ns|

tupc EDO Mode Cycle Time  25ns | 25ns | 30ns |

« High Performance CMOS process
» Manufactured with 16Mb DRAMS (2M x 8)

Thin outline (.104")

Single 5V + 0.5V Power Supply

Low current consumption

All inputs & outputs are fully TTL & CMOS

compatible

Extended Data Out (EDQO) access cycle

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

* 2098 refresh cycles distributed across 32ms

« 11/10 Addressing (Row/Column)

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

+ Tin/lead version only

* DRAMSs in TSOP package

Description

The IBM11D2325H is an 8MB 72-pin 4-byte single
in-line memory module (SIMM) manufactured using
EDO DRAMs. The module is organized as a 2Mx32
high speed memory array, and is configured as one
2Mx32 bank. The assembly is intended for use in
16, 32 and 64 bit applications. It is manufactured
with four 2Mx8 devices, each in a 400mil TSOP
package, and is compatible with applications that
support 11/10 (Row/Column) addressing.

The use of EDO DRAMSs allows for a reduction in
Page Mode cycle time from 40ns (Fast Page) to
25ns (EDO, 60ns/6Rns sort). The use of TSOP
packages allows tight SIMM spacing (.3” on center).

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.

Card Outline
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IBM11D2325H =55
2M x 32 DRAM Module
Pin Description Pmout
RAS0, RAS2 | Row Address Strobe  Pin# Name | Pin# :Name | Pin# Name
E—SO ﬁs Column Address Strobe 1 EVSS 25 :DQ24 49  DQ9
W wRead,wme Input 2  DQO 26 DQ7 50 DQ27
 AO-A10  |Address Inputs 3 DQis 27 DQ25 51 DQ10
DQO 7 9- 16 3 4 DO 28 A7 52 DQ28
18252734 Dataimputoutput 5 DQio 29 NC 53  DQ11
Voo | P‘?,"?’? r+sy) 6 DQ2 30 Vec 54 DQ29
Vss . Ground 7 bazo | s A3 55 DO
NC No Connect 8 DQ3 32 A9 56 DQ30
PD1 Pres Detects | 9  DQ21 33 NC 57 DQ13
etects o T e
11 NC 35 NC 59 Voo
12 A0 . 3 NC 60  DQ32
13 Al . 37 NC 61  DQ14
14 A2 . 38 NC 62 DQ33
15 A3 |39 Vss 63 DQ15
16 A4 40 TASO 64 |DQ34
i Rt g pas
18 A6 42 TAS3 66 NC
e Jo B
N R O e
21 ?6(52'2 45 INC 69 PD3
22 DQ5 | 46 NC 70 PD4
. 23 /DQ23 47 WE 71 INC
24 D06 | 48 NC 72 Ve
1. DQ numbering is compatible with non-parity (x32) version.

Orderlng Information

1. 6Rns speed sort has tcac of 17ns

E Part Number Orgamzanon : Speed j Addr. Leads Dimensions Notes
M11D2325H-60 . eons | |
M11D2325H-6R 6Rns
M11D2325H-70 70ns

s i o 2M x 32 ST —— 11/10 Sn/Pb 425" x 1" x .104”
M11D2325H-60T 60ns
:IBM11D2325H-6RT 6Rns
{IBM11D2325H-70T 70ns

2. DRAM package designator appended to speed portion of part number on assemblies beginning with DRAM die rev E.

©IBM Corporation. All rights reserved.
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IBM11D2325H

2M x 32 DRAM Module

Block Diagram

RASO RAS2
|—— RAS RAS |—— RAS RAS
WE — WE WE WE WE
AO - A10 AD-A10  Uq AD-A10 2 AD-A10 U3 AD-A10 U4
CASO———{CAs CAS1—Tas CAS2 —|CAS CAS3 —CAS
O pa I:Lﬁ DQ OE DO OE  DpQ
= DQOI- DQ7 = DQ9-DQ16 = DQ181- DQ25 =  DQ27-0Q34
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IBM11D2325H S =552

2M x 32 DRAM Module

Truth Table

Row Column .
Address Address All DQ bits

Q
w
q

Function RAS

Standby H X ' X X High Impedance
Read L ! L H ‘ Row Col Valid Data Out
Early-Write L L L : Row Col Valid Data In

EDO Mode - Read:
1st Cycle

L H-L H . Row Col Valid Data Out

Subsequent Cycles L i H-L H : N/A Col Valid Data Out

EDQ Mode - Write:
1st Cycle

L L HoL L " Row Col Valid Data In

Subsequent Cycles L H-L N/A Col ; Valid Data In

Row N/A High Impedance

H
CAS-Before-RAS Refresh H—L L
L
L

L
X

H " : X X . High Impedance
H Row Col Data Out

L : Row Col ‘ Data In

Hidden Refresh o A_ O AR

Presence Detect

% ; 2M x 32
Pin b ;

PD1 NC NC

PD3 NG ; Vss

PD2 NC ? NC

PD4 NC NC

1. NC=OPEN, Vgg = GND
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1IBM11D2325H

2M x 32 DRAM Module

Absolute Maximum Ratings

sy@bm: - T | Parameter o - Ratmg e U'r'ﬁt}si Nétéé :
Vee Power Supply Voltage -1.0to +7.0 \ 1
V,N e Inpmvonage e e 05 to }ﬁ‘in (VCC+ oh 70) | y . 1 S
Vour Output Voltage -0.5 to min (Veg + 0.5, 7.0) F \Y% 1
Toer ;();;rating Temperature | 0to +70 3 °C 1
Tsta  Storage Temperature ' 5510 +125 °c 1
Pp : Power Dissipation 1.98 " 1
__MI_QUT Short Circuit Qutput 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 functiona!
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
Vcc Supply Voltage 4.5 v 1
ViH Vglnput High Voltage ; 24 ‘ » V % » 1 2 ‘

Vo putlowVohage 08 | = v e

1. All voltages referenced to Vgs.

ence.

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

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

Symbol Parameter 2%;‘32 Units
Ci Input Capacitance (A0-A10) 30 pF
Co InputCapacitance (FAS) 24 pF
Cs  InputCapacitance (CAS) 17 PF
Cu  InputCapactance (WE) 38 pF
Cro ZOutput Capacitance (All DQ) 15 pF
75H1698 ©IBM Corporation. All rights reserved.
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IBM11D2325H

2M x 32 DRAM Module

DC Electrical Characteristics (T4 =0to +70°C, V¢ = 5.0V £ 0.5V)

2M x 32
Symbol Parameter Units Notes
Min Max :
Operating Current -60/-6R — ’ 360
lee Average Power Supply Operating Current ; ; mA 1,2,38
(RAS, CAS, Address Cycling: trg = tac min) 70— 320 |
Standby Current (TTL) :
lecz Power Supply Standby Current = 8 mA
(RAS = CAS V) “
RAS Only Refresh Current -60/-6R A 360
leca Average Power Supply Current, RAS Only Mode : mA 1,3
(RAS Cycling, TAS 2V tre = tae min) 70 0 — 320
éEDO Mode Current -60/-6R — 200
lcca  iAverage Power Supply Current, EDO Mode : mA 1,2,3
:{(RAS = V., CAS, Address Cycling: typc = typc min) -70 — 160
Standby Current (CMOS)
lces Power Supply Standby Current — 4 mA
(RAS = CAS =V - 0.2V)
CAS Before RAS Refresh Current -60/-6R | — 360
lece Average Power Supply Current, CAS Before RAS Mode : : mA 1,3
(RAS, CAS, Cycling: tgg = tge min) -70 — 320
Input Leakage Current : RAS : -20 +20
Input Leakage Current, any input [ ; A
O (0.0 < Vin € (Voo < 6.0V) CAS | 10 +10 H

All Other Pins Not Under Test = OV ‘ All others 5 -40 +40

‘ fOutput Leakage Current ; A
o ow ‘(Dour is disabled, 0.0 < Vour < Vee) | 10 { +10 "

Output High Level
:Output "H" Level Voltage (loyt = -5mA)

24 | Vo v

:Output Low Level 00 | 04 Y

Y : :
o :Output "L" Level Voltage (loyr = +4.2mA) i

1. lge1, locas loca and Igcs depend on cycle rate.
2. lec1, 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 Iggy, it can be changed once or less when CAS = V.
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IBM11D2325H

2M x 32 DRAM Module

AC Characteristics (T, =01t0+70°C, Voc = 5.0V + 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 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 = 2ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -6R -70 ;
Symbol Parameter : Units Notes
Min ; Max . Min . Max ;| Min | Max

o Random Read or Write Cycle Time 104 _ 104 ' . _ 124 — ns

tr  :RAS Precharge Time 40 ‘ — 40 — | 50 — ns

tcp m Precharge Time 10 — 10 | — 10 N .

thas R_AS Pulse Width 60 10K | 60 10K | 70 10K ns

tcas m Pulse Width 10 10K 10 ' 10K ; 12 10K ns

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

tas  Row Address Hold Time 0 — 10 — 10 — ns

tasc %Column Address Setup Time 0 — ’ 0 — o - ns

tcan %Column Address Hold Time 10 — 10 _ 10 _ ns :
taco | RAS to CAS Delay Time 14 | 45 ' 14 43 14 S0 ns 1
traD R_AS to Column Address Delay Time 12 30 ‘ 12 30 12 35 ns 2
thsh  RAS Hold Time 10 — 10 — 12 — ns

tosi  CAS Hold Time - 50  — 50 — 5 —  ns
terp m to RAS Precharge Time 5 - 5 — 5 — ; ns

o m Setay e o D e e ; ,o B ,,,0 : - v . o ; ns S S
tar ,%Column Address Hold Time referenced to RAS — S B B N ns 3
i ;iTrarrrmrsritriprr‘am'ljirrpgv"(ﬁi?_gmand Fall) ‘ 2 30 2 30 2 30  ns

1. Operation within the trep (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 tgop (max) limit, then access time is controlled by toac. i

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 parameter is not applicable to this product, but applies to a related product in this family.
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IBM11D2325H

2M x 32 DRAM Module

Write Cycle

Symbol Parameter - e b s d Unlts | Notes
i Min : Max @ Min | Max Min @ Max

twes %Write Command Set Up Time L0 — 0 — 0 — ns

tweH ?Write Command Hold Time P10 — 10 — 12 | — ns

twp  Write Command Pulse Width 10 — 10 — 12 — | ns

tou D Hold Time 10, — 10 — 12 — | ns 1

1. These parameters are referenced to the first falling CAS in a write cycle.

Read Cycle

Symbol | Parameter ' - R Units Notes
; { Min i Max . Min | Max ;| Min : Max

trac gAccess Time from RAS I 60 — 60 | — 70 5 ns 1,2

tcac  |Access Time from CAS — 15 | — 17 1 — 20 | ns 1,2
tan  Access Time from Address S — 3 — 3  — 35 ns 1,2

tacs Read Command Setup Time Lo — 0 _ 0 _ ns

tAch Read Command Hold Time to CAS 0 _— 0 _— 0 -— ns s 3

trRH Read Command Hold Time to RAS ‘ 0 — o0 — 0 — ns 3

tau  Column Address to RAS Lead Time 3  — 30  — 3B — ns

e

taz | CAS to Output in Low-Z
! — ns

tcoo | CAS to Dy Delay Time

torr Output Buffer Tum-off Delay

. Measured with the specified current load and 100pF.
. Access time is determined by the latter of tgac, toac, topa. taa-
. Either tgcy or tggy must be satisfied for a read cycle.

BN

i 4. torF (Max) defines the time at which the output achieves the open circuit condition and is not referenced to output voitage levels.
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IBM11D2325H

2M x 32 DRAM Module

Hyper Page Mode (Extended Data Out) Cycle

Symbol Parameter ? et UJnits | Notes
Min. | Max. | Min. | Max. Min. ; Max.
tHCAs ) mpulse Wldth dEDO Mode.)m - 10 ! 10K 10 ; 10K 12 110K ns
thpc ' EDO Mode Cycle Time (Read/Write) 25 ‘ — 1 25 E — 30 ¢ — ns
tooH gData-out Hold Time from CAS 5: — 5 — 5. — i ns
twhz ;Output buffer Turn-Off Delay from WE 0 ¢ 10 6] 10 0 15 ns
twez | WE Pulse Width to Output Disable at CAS High 10 — 10 — rio — Vn‘s i
tceRH m Hold Time from CAS Precharge ‘ 35 — i35 L 40§ — ns
tera Access Time from CAS Precharge — 35 | — ; 35  — 40 ns 1
trasp %EDO Mode RAS Pulse Widtr!m 60 §125K 60 125K 70 125K ns
1. Access time assumes a Ioad of100pF at VoL = OBVand “V‘C;H = 2‘\) -
Refresh Cycle
et i " o -
Symbol Parameter : Units Notes
~Min { Max : Min = Max
tonn CAS Hold Time 10 _ ~» 10 . ns
(CAS before RAS Refresh Cycle)
lesn %%Sbe;f‘:ﬁ;— % Refresh Cycle) 5 - 5 T 5 - ns
twre \(,%;izzrz% Refresh Cycle) o= 10 = 0 — ns
bwr \(/g:ET:gIedf;;n S_AS Refresh Cycle) W= 0= 10— ns
tarc RAS Precharge to CAS Hold Time 5 —_ 5 — 5 — ns
tner _Refresh Period - @ - @ = s m
1. 2048 refreshes are required every 32ms. :
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IBM11D2325H

2M x 32 DRAM Module

Read Cycle
tre
tras tre
Vi — X
—— t
R S \ AR
VIL - (
tosn -
treo trsh l tcap
VIH — N
CAS tcas
Vo — X y
+—tRapD thaL

Address

—> tASC f— tCI\H -

Column

[ tCDD

l— torr

WE
DIN
VOH d
Dour
Voo —

Hi-Z

Valid Data Out

Hi-Z

an or “L”

trac

NOTE 1: implementing WE at RAS time during a Read or Write Cycle is optional.

Doing so will facilitate compatibility with future EDO DRAMSs.

75H1698
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IBM11D2325H

2M x 32 DRAM Module

Write Cycle (Early Write)

tre
tras t tep
_ Vw= ) .
RAS \
Vi — L !
tesw =|' o
taco trsnH |‘7 CRP
_V'H - ] tcas |
CAS, \
ta— trap —=
B P —tasc—
—» tRaH fo— —

Address Column

twe

fe— tDS — <—tDH —

Dour Hi-Z

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

S*Hor L Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11D2325H

2M x 32 DRAM Module

Extended Data Out Mode Read Cycle

—itrp
trasp
V- 3
RAS \ tar tcrrH Z
ViL - - y
tHP c tCRP——>
trep fe—tcp — le—tcp — trsH
theas N ¢
le— tHCAS [«— 'HCAS
Vi ] HCA A \ A !
CAS \ Z \ \ /
Vie— * 3 . x
I
tosh I I traL
tasr] | tran tasc |t AH tasc tean tasc tcan
c
V I AL
Address Column 1 Column 2
Vi VT
treH —»
trRRH
trcs —
ﬁ
. -
<—tCAC <—tCAC-— we
f-———————— tcpA <_tCPA
' | | | torF— |
tAA I ¥ tAA —r
trac
tan tbon
! Dl toon —| p—
Vor— 'S 3 I AY g
Dour Hi-Z Data Out 1 Data Out 2 Data Qut N }—
o= /K y, ¥, K y,

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

S or 'L Doing so will facilitate compatibility with future EDO DRAM:s.
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IBM11D2325H

2M x 32 DRAM Module

Extended Data Out Mode Read Cycle (WE Control)

— it
trase h
Vi = 3
RAS \ tan teprH /
ViL — A S i
HPC lomp ——+1
tFRCD -—tcp—— <—tcp——1 l—— tRSH —_—
Vi q ke thHoAs —»f | te— thcas le— thcas
VLN ]
Vi — I ] i !
I
tesH traL
tasn| | tran tasc tcan tasc tcan tasc tcan
Vi —
Vi —
L taa
trcH— tacs tror—s L"Rcs tron —
e twpz tWPZ
e toac —» tC/\C torr —» f—
tera tcra
q—tWHz—n <—tWHZ~—‘
A s A y
Dour Data Out 1 % Data Out2 |) Data Out N }7
K r VX K y

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

Hor"L Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11D2325H

2M x 32 DRAM Module

Extended Data Out Mode Early Write Cycle

t
trasp i
VIH — R ]
RAS \ tar
VlL — -Y 7-
tHF'C tCIRP
taco tep — tep — trsH
thcas
Viy - T e— thcas le— tHCAS —»f
TAS \ \
VlL — r L .
-—-tRAD—-I
tesu t
RAL
tasr| | tran tasc — toan tasc toan tasc toan
h
Column 1 Column 2 Column N :
¥,
I ! tewe
tawL
twen twes | fe——=twen—»
twe
torr
-n—tos—— — ‘—tDH "tDS"‘ “_tDH -—tDs—— "—tDH"'
Data In 1 Data In 2 Datain N

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

H or "L Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11D2325H

2M x 32 DRAM Module

RAS Only Refresh Cycle

tac
tras trp
Vin_ { ¥ L
RAS
Vi _ Y .
tRrc -
Vin_
AS
ViL_
Address
Von_
DOUT Hi-Z
Vo
: KIHH OI’ “L”
Note: WE, Dy are “H” or “L”
75H1698 ©IBM Corporation. All rights reserved.
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IBM11D2325H

2M x 32 DRAM Module

CAS Before RAS Refresh Cycle

RAS
_ Vm-
CAS

ViL—

Von—

t RPC

t(JSR

tCP

tF<1C

fe—

tCHH

teon

Hi-Z

VoL—

torr

- op 4L

NOTE: Address is "H" or “L”
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IBM11D2325H

<||I

2M x 32 DRAM Module

Hidden Refresh Cycle (Read)

tac tre

e-trp —o] le- tRp —

tras thas

7
w
<

-

[

]
]

taco trsH —= tern tere

CAS
Address
WE
Din
Vou — 3
Dour Hi-Z Valid Data Qut }»Hi-Z -
VoL — -+
trac
HHll or HL”
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IBM11D2325H

2M x 32 DRAM Module

Hidden Refresh Cycle (Write)

tre tec

trp — trp —

thas ! tras

“ \ |

trsH

D
>
7y

} terp

taco tenm

Vi — 3

O
>
[

VL —

Viu
Address
VIL

twe

T

L

tDS

Din Valid Data

VOH —

Hi-Z

DOUT
oL —

an or “Ln

75H1698
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IBM11D2325H

2M x 32 DRAM Module

Layout Drawing

107.95
4.25
101.190
3.983
Front
(2xX) 8 r r J F
3.1877 E E E E
1255 E E E 3 <lo
o o o o e
5 - q q A
W - o - =
Ze \) ] 2 E 3 ©
E o E o 3 3 ©ig
\ e e o |
~ 2
t
208 | - L 535 1.27 PITCH
.08 .250 fe———
.050
44.45
175 1.00 WIDTH
.039
95.25
3.75 REF.
Side
2.65
.104 MAX. I‘-
Z
3=
|
.1016
V.27 * h7g2
.004
.050 = 003
Note: All dimensions are typical unless otherwise stated. %
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IBM11D2325H ===v =
2M x 32 DRAM Module
Revision Log
Rev : Contents of Modification
3/96 :Initial release.
“Added package description to speed designation
6/96 N .
Updated ordering information
8/96 Corrected typo's
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