IBM11D1325L
IBM11D2325L

1M/2M x 32 DRAM Module

Features

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

trac | FRAS Access Time 6ons | 70ns.
oo CAS AccessTime  17ns 20ns
30ns 35ns

taa i Access Time From Address :

i

tac  Cycle Time 104ns: 124ns

. 25ns 30ns

tvpc : EDO Mode Cycle Time

* High Performance CMOS process

Thin outline (.154” 8MB TSOP version)

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

« 1024 refresh cycles distributed across 16ms

* 10/10 Addressing (Row/Column)

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

* Only Tin/Lead version available

* DRAMS in TSOP or SOJ packages

Description

The IBM11D2325L is an 8MB industry standard
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 two 1Mx32 banks - each inde-
pendently selectable via unique RAS inputs. The
assembly is intended for use in 16, 32 and 64 bit
applications. It is manufactured with four 1IMx16
devices, each in a 400mil TSOP or SOJ package,
and is compatible with the JEDEC 72-Pin SIMM
standard.

The use of EDO DRAMSs allows for a reduction in

Page Mode cycle time from 40ns (Fast Page) to
25ns (EDO, 6Rns sort). The TSOP versions allow
tight SIMM spacing (.3” on center). Input loading is
consistent with 4Mb-based assemblies due to the
addition of discrete capacitors maximizing compati-
bility at the system-level.

The IBM11D1325L is a 4MB half populated verison,
manufactured with two 1Mx16 devices, each in a
400mil TSOP or SOJ package.

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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IBM11D1325L === =
IBM11D2325L
1M/2M x 32 DRAM Module
Pin Description Pinout
i RASO, RAS2 :Row Address Strobe (4MB) i Pin# :Name Pin# {Name Pin# :Name
RAS1-FAS3  Row Addross Strobo (3V) e
 Column Address Strobe 2 DQO | 26 DQ7 50 DQ27
3 DQ18 27 DQ25 51 DQ10
Address Inputs 4 Dat | 28 A7 52 DQ28
Data Input/output 5 DQ19 29 NC 53 . DQ11
,,,,,,,,,,, T~ (+5Vﬂ)ﬂ e P e e s+ paz
:Ground 7 DQ20 31 A8 55 .DQ12
‘No Connect - 8 DO3 | 32 A9 56 DQ30
PD1 - PD4 Presence Detects 9 D21 | 33 RAS3 57 DQ13
10 Voo . 34 RAS2 | 58 DQ3f
11 NC 35 NC . 59 Vee
12 A0 . 36 NC 60 DQ32
13 At . 37 NC 61 DQi4
14 A2 38 NC 62 DQ33
15 iA3 39  Vss 63 DQ15
16 A4 40 (CASO 64 DQ34
17 A5 {41 TAS2 65 DQ16
18 (A6 42 TAS3 66 iNC
19 INC 43 CAB1 67 iPD1
20 DQ4 44 RASO 68 PD2
21 DQ22 45 RAST* 69 PD3
22 DQ5 | 46 NC 70 iPD4
23 DQ23 47 WE 71 NC
24 DQ6 | 48 NC | 72 Vs
1. *RAS1 and RAS3 are "NC” on 4MB SIMM.
Ordering Information
Part Number Organization | Speed Addr. | Leads Dimensions 1Mx16 Package§ D;eé,?g;gri,e Notes
1BM11D1325LC-6R 0 1IMx 32 6Rns R : 1
1 4.25"x1"x.104" , SER——
IBM11D1325LC-70 1M x 32 70ns : :
e TSOP ! D
IBM11D2325LC-6R 2M x 32 6Rns 1
Rt : 425" x1"x 454" 1
IBM11D2325LC-70 2M x 32 70ns ;
10/10  Sn/Pb ;
IBM11D1325LD-6RJ 1M x 32 6Rns f 1,2
: 425" x1"x.205" 1 L i
IBM11D1325L.D-70J 1M x 32 70ns sou . 2
IBM11D2325LD-6RJ 2M x 32 6Rns ‘; 1,2
A - ; 4.25" x 1" x .360" .
IBM11D2325LD-70J oM 2
1. 6Rns speed sort has tcac of 17ns
2. DRAM package designator appended to speed portion of part number on assemblies beginning with DRAM die rev E.
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

<||I

Block Diagram

Applies to both 4MB and 8MB SIMMs
DQO - DQ7 DQQi DQ16 DQ181 DQ25 DQ27 I DQ34
DQ DQ DQ DQ
AQ - A9 AO - A9 AO- A9
we ————WE WE
RASQ ——— FAS ut AS u2
CASQ — 1 1.CAS LCAS
CAS1 —— UCAs UCAS
L iy
RAS2
CAS2
CAS3
Applies to 8MB SIMM only
DQOi DQ7 DQ9 I DQ16 DQ18i DQ25 D027i DQ34
DQ DQ DQ DQ
AO - A9 A0 - A9 A - A9
WE WE WE
RAS1 FAS us FAS u4
CASO LTAS LCAS
CAS1 UCAS UTAS
L Iy
RAS3
AS2
AS3
50H7995 ®©IBM Corporation. All rights reserved.
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Truth Table

1 e
W Address  Address |

Standy H HsX X X

Function All DQ bits

by
7
0
© ol

X | HighImpedance

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 H-L H N/A Col Valid Data Out

EDO Made - Write:
1st Cycle

L H-L L 3 Row Col Valid Data In

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

RAS-Only Refresh L Row N/A High Impedance

CAS-Before-RAS Refresh

L

X .

HV X . X High Impedance
H

L

Row Col Data Out

Hidden Refresh

Row Col ; Data In

Presence Detect

Pin

e S B e e S
PD2 Vss Vss i NC NG
PD3 NC Vss NC Vss ,
D N L N NC NG

1. NC=OPEN, Vgg = GND
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Absolute Maximum Ratings

Parameter

Rating

loyr

Short Circuit Output Current

Symbol ” Units Notes
Vee Power Supply Voltage -1.0to+7.0 V 1w
VIN o ;Inp’L’lt’"Vc’)Itag’;’e N ’ -0.5 to min (Vge + 0.5, 7.0) \4 1

Vout ‘ Outg;ail.Voltage -0.5 to min (Vg + 0.5, 7.0) 777777 V " . T
Toprr Operating Temperature 0to +70 f °C 1
Tsva Storage Temperature -55 to +125 °C 1
PD Power Dissipation 1.8 (4MB) 3.6 (8MB) w 1, 2 o
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).

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

1. All voltages referenced to Vgs.
2. Vi may overshoot to Vgg + 2.0V for pulse widths of < 4.0ns (or Vg + 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.

Symbol Parameter Min Typ Un:’ts Notes
Vee Supply Voltage 4.5 5.0 A 1
ViH Input High Voltage 24 o v 1»2»,
Va__/Input Low Voltage LS L= vz

Capacitance (T, =010 +70°C, Vg = 5.0V £ 0.5V)

Symbol

‘Input Capacitance (CAS)

Parameter ”Y\IA;SQ 2“&;32 Units

put Capaditénce (AD-AZ) 51 98 pF

;Inp;dt éébacitance (1MB: WOZMBWOU - 39 | 40 pF
ilnput Capacitance (1MBW2 2M‘év:7|‘-'%T82, 3)’” 3340 Al pF i
. 15 - 51 pF

. Input Capacitance (WE) 62 103 pF

‘”Outbut Capaékiéﬁéé (All DQ, PQ; 16 22 pF
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

DC Electrical Characteristics (T,=0t0+70°C, Vcc = 5.0V £0.5V)

. Refresh current is specified for 1 bank active and 1 bank standby.

i 1M x 32 2M x 32 !
Symbol | Parameter - - : Units : Notes |
Min Max Min | Max ;
iOperating Current -6R — 330 — 334
lcer Average Power Supply Operating Current : mA 1,2, 3
(RAS, CAS, Address Cycling: tac = tae min) -70 — 280 @ — 284
Standby Current (TTL)
leca Power Supply Standby Current — 4 —_ 8 mA
(RAS = CAS 2V ) :
RAS Only Refresh Current -6R —_— 330 — 334 ;
lcca Average Power Supply Current, RAS Only Mode e S mA 1,34
(RAS Cycling, CAS 2V |y: the = tge min) -70 — 280 — 284
EDO Mode Current -6R — 180 — 184 3
leca Average Power Supply Current, EDO Mode ; mA 1,23
(RAS =V, CAS, Address Cycling: typc = thpc min) -70 J 160 — : 164 :
Standby Current (CMOS)
lces Power Supply Standby Current — 2 — 4 mA
(RAS = CAS = Ve - 0.2V)
CAS Before RAS Refresh Current -6R — 330 — 334
lecs Average Power Supply Current, CAS Before RAS Mode mA 11,34
(RAS, CAS, Cycling: tpg = tgc min) -70 — 280 — 284 :
Input Leakage Current RAS -10 +10 +10 : :
Input Leakage Current, any input — :
o (005 Vixs (Voo < 6.0V CAS 710 | #10 1 20 | ¥20 . pA i
All Other Pins Not Under Test = 0V .20 +20 ¢ +40 | |
Output Leakage Current :
low,) (Dour is disabled, 0.0 < Vout £ Vee) -10 +10 +20 KA :
Output High Level
VoH | Output "H* Level Voltage (loyr = -5mA) 2.4 Vee 24 Vee v
Output Low Level
Vou Output "L" Level Voltage (lour = +4.2mA) 0.0 0.4 0.0 0.4 v
1. lces, locas lcca and lgee 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 lcca, it can be changed once or less when TAS = V.
4
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

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

1. Vi (min) and V) (max) are reference levels for measuring timing of input signals. Transition times are measured between V4 and
\/IL-

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 oniy refresh
cycles is required.

3. AC measurements assume tr = 2ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter R 70 Units Notes
Min . Max | Min ; Max !
o T —— oyt T o VI R v it S ——
tar  RAS Precharge Time 40 — 50 —_ ns
tcp —A_S' Precharge ‘Vrimem' - 10 — | 10 — ns
- fmpmse Wit e e e 50 10K . 70 . 10K§ nS ISR U
tcas  CAS Pulse Width P10 ;10K | 12§ 10K ns ;
tan  Row Address Setup Time o — 0o —  ms
tRAH . ROWAddress |-‘|o|d'Ti',ﬁ'e - - B 10 SR 10 g ns SO AR
tasc %Column Address Setup Time 0 — 0 — ns
tcan :Column Ad&;;és Hold Tlme ‘‘‘‘‘‘‘ : 10 — 1WC);w — ns
tHCD R—;\Stom De|ay T,me R _— 14 43 1450 ns 1
trap  FAS to Column Address Delay Time 12 30 | 12 3 ns 2
thsw  RAS Hold Time 10— L2 — ns
- T 50 _f 55 S ns ,,,,,,,
tCRP . m e —— e = : _ -
""" tzc  CASDelayTmefromDw 0 — o0 — e
tan ECqumn Address Hold Time referenced to RAS o= — - — ns : 3
tr %Transition Time (Rise and Fall) 2 30 2 | 30 ns T
1. Operation within the tgep (max) limit ensures that trac (Max) can be met. trep (Max) is specified as a reference point only: if trcp
is greater than the specified trep (max) limit, then access time is controlled by toac.
2. Operation within the tgap (Max) limit ensures that tgag (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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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Write Cycle

Symbol Parameter Units Notes

twes Write Command Set Up Time 0 — 0 — | ns

twcH Write Command Hold Time 10 —_ 12 —_ ns
t

Write Command Pulse Width 10 — 12 — ns |

Dy Setup Time : 0 — 0

tos ns | 1

tom ' Dy Hold Time P10 — 12 — ¢ ns 11

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

Read Cycle

Symbol Parameter : : Units Notes
Min | Max ;| Min @ Max

tRAc Access Time from RAS — 60 - 70 ns 1

2
tcac Access Time from CAS = 17 — 20 : ns 1,2
2

taa Access Time from Address i o— 1 30 — 35 ns 1,

trcs  [Read Command Setup Time L0 — 0 — ns

tacu  [Read Command Hold Time to CAS o — 0 — | ns 3

tArH Read Command Hold Time to RAS N 0 — ns 3

traL Column Address to RAS Lead Time

terz ECAS to Output in Low-Z

tcop  CAS to Dy Delay Time
lorr

{Qutput Buffer Turn-off Delay 0 15 ns 4

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

2. Access time is determined by the latter of trac, tcac, tepas taa.
3. Either tach or trry Must be satistied 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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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Hyper Page Mode (Extended Data Out) Cycle

R 70
Symbol Parameter N e e e A U |51 & Notes
¢ Min. ; Max. : Min. | Max. |
tHeas TAS Puise Width (EDO Mods) 10 { 10K : 12 | 10K | ns
turc EDO Mode Cycle Time (Read/Write) 25 — 30 —_— ns
tooH Data-out Hold Time from CAS 5 — 5 — ns
twhz Output buffer Turn-Off Delay from WE 0 10 0 15 . ns
twez WE Pulse Width to Output Disable at CAS High 10 — L ns
terrn :RAS Hold Time from CAS Precharge 35 — 40 3 — ns
tcra : Access Time from CAS Precharge — 35 — 1 40 i ons 1
trasp DO Mode RAS Pulse Width 60 ; 125K | 70 2 125K ns
1. Access time assumes a load of 100pF at Vo = 0.8V and Vo = 2V.
Refresh Cycle
-70
Symbol Parameter Units | Notes
Min Max @ Min Max
CAS Hold Time
tenr {(CAS before RAS Refresh Cycle) 10 - 10 - ns
'CAS Setup Time _ _
tesn { (CAS before RAS Refresh Cycle) 5 5 ns
‘WE Setup Time
WRP | (ZAS before RAS Refresh Cycle) vy — 10 = ns
WE Hold Time
twaH - (CAS before RAS Refresh Cycle) 10 - 10 - ns
trec :RAS Precharge to CAS Hold Time 5 — 5 —_ ns
tree  : Refresh Period — 16 | — 16 ms
1. 1024 refreshes are required every 16ms.

50H7995
SA14-4336-02
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Read Cycle
tre
tras tap
RAS \ e /
w — Y 1T
tesn y
trep trsh | tere
CAS0,2 Viu — AN ¢ /-
- cAS
CAS1,3 y, _ ( 7
‘—tF\AD tF!AL

e et toaH fem

Address Column
WE
e— tcop
I:)IN
r— torr
Von —
Dour Hi-Z Valid Data Out Hi-Z
oL —
trac
. SH or AL NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
’ Doing so will facilitate compatibility with future EDO DRAMSs.
©IBM Corporation. All rights reserved. 50H7995
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: 1BM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Write Cycle (Early Write)

tre
tras I tre
V]H _— -1 -
A l
Vi — X I
tesH y
] tcrp —=f
trep trsH
CAS0, 2 Vin — 3 |
’ H \ tcas
TAS1,3 y,_ \ \
— trap
—tasA e tasc fe—
—t tCAH fa—
Viu
Address Column
VIL
Vi t
WE WP
Vi
‘_tDS_’ ‘_tDH
y
Valid Data In
h
Dour Hi-Z
VoL —
ey or L7 NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
PH or AL Doing so will facilitate compatibility with future EDO DRAMs.
50H7995 @IBM Corporation. All rights reserved.
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1IBM11D1325L
IBM11D2325L
1W2M x 32 DRAM Module

Extended Data Out Mode Read Cycle

—itrp
trasp
— Vin-= 3
R S \ tAR tCPRH Z
Vie— k y
thpc fomp ——+1
taco —top— —tcp—»f trsh
thcas ; i
R e theas le— thcas
ASO, 2 Vi — k /C 3\ - -\ +
CAS1,3 v, — \ \ i \ ll
tesn I | traL
tasn| | tran tasc |tCAH tasc tean tasc tcan
N 2%
Column 2

y

treH —
trRH

twe

le—tcac e toac o

" tepa e—tcpa
L | I_ | torr—{ |
tAA 1 L, tAA —
trac
taa toon
I e— toon —=|
3 ' X

r

Dour Hi-Z

oL—

Data Out 1 Data Out 2

Data Out N >—

K 7

K ¥,

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.

“H” or “L"

©IBM Corporation. All rights reserved. 50H7995
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Extended Data Out Mode Read Cycle (WE Control)

—itrp
trasp
_ Vu= p 4
RAS \ tar tcrrn /
VIL - X y
HPC torp ——~
tFlCD <—-—'-tcp—-> <—tcp—- le— tFlSH ]
le— trcas —» — thcas — thcas
CAS0,2 Viu— ] \ s \ 4 R ¥
CTAS1,3 v, \ i / \ \
I
tesn trat
tasr| | tran tasc tcan tasc tcan tasc tean
pet—
s y I
Column 2 Column N
b k. i\ e
t T t
e [ap —————» — LAA ———————
treH—] tres tron—] Ltncs ther ==
A‘ ’7 trRH —-|
tWPZ twpz SR
7 iy |
‘—tCAC ] tCAC tOFF — f—
tepa tera
trac
b tan

t ‘—tWHZ‘-‘ ﬂ—tWHZ‘]
CAC
terz
A A y 3
¢ Data Out 2 Data OQut N }7
N Y,

Dour Hi-Z
oL—

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

SR orL Doing so will facilitate compatibility with future EDO DRAMSs.
50H7995 ®©IBM Corporation. All rights reserved.
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IBM11D1325L
1IBM11D2325L
1M/2M x 32 DRAM Module

Extended Data Out Mode Early Write Cycle

t
trasp i
V|H —_ R
RAS \ tan
VIL - x T
tupo terp
trep tep — tcp — trsH
tucas :
ASD, 2 Vi — g le— thcas | L thcas —
CAS1,3 vy, _ \ . 4 \r y
l—tRAD
t
csh thaL
tasc —  f—fcan tasc tean tasc toan
Vin
Address y Column 1 Column 2 Column N
L
towe
trwe
. twes twen twes twer
twp tWP
tDHR
le— tps —f —nf le—1pH  je-tpgs| le—tps le-tpg = le—1pH
r
DataIn 1 Dataln2 Dataln N

. “Hu or “L”

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDC DRAMs.

©IBM Corporation. All rights reserved.
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

-|||

RAS Only Refresh Cycle

tre
tras trp
V|H | . l.—.
RAS
Vie 1 A
tapc -

CAS0,2 Vm—
CAS1, 3

Vi _

— e
tasr
—|tran

Address

Von_

[)()U1' Hi-Z
Vou_
s or M7
Note: WE, D are “H” or “L”
50H7995 ©IBM Corporation. All rights reserved.
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

CAS Before RAS Refresh Cycle

tre
tras
Vi — R
RAS \
Vie— trec X y
tosr [—
—{ tep
- Vi oo town
CAS0,2 YH I~
TAS1,3 v, _

teop

Dour

Hi-Z

s op YL”

NOTE: Address is “H” or “L.”

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Hidden Refresh Cycle (Read)

tre tre
W g e tRp —]
tras tras
V|H —_— 1— _c )— -
RAS Z
Vi — X 7 x y
troo trsh —= tchr tere
CASD, 2 Vi — a A
CAS1, 3 Vi — | Z
X
traL ~— twrH
tasm | ™
Vi : %m;%
; W§§ ,
Address . Column .
ft—
taa
tozc — le tcop
Hi-Z
+— tcac —
torr
Vou — R
Dour Hi-Z Valid Data Out }»Hi-Z -
o= -
taac
“H” or “L7
50H7995 ©IBM Corporation. All rights reserved.
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IBM11D1325L
IBM11D2325L
1W/2M x 32 DRAM Module

Hidden Refresh Cycle (Write)

tre tre
tRp—b tRP—-
taas { tras
ViH — . — R
RAS \ X
V||_ — X » -
treo thsH tchr | tcre
CAS0,2 Vn — 3
CAS1,3 vy, _ X
tASR—> -— tASC—- fet—

Address

— tDS p— — tDH [—

Din Valid Data
Dour Hi-Z
oL —
“H” Or KKLH
©IBM Corporation. All rights reserved. 50H7995
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Layout Drawing: IBM11D1325L (4MB) & IBM11D2325L (8MB) TSOP Versions
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IBM11D2325L
1M/2M x 32 DRAM Module
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IBM11D1325L
IBM11D2325L
1M/2M x 32 DRAM Module

Revision Log

Rev Contents of Modification
‘Initial release of combined datasheet for 1M x 32, 2M x 32 TSOP and SOJ versions (originally released as spec
‘#'s 26H3205 and 26H3206).
/96 - Replaced 60ns speed sort with -6R speed sort.
i Removed Gold-Tab versions.
:Removed Die Rev “C” offerings.
CBR timing diagram changed to allow CAS to remain low for back-to-back CBR cycles.
: Added package description to speed designation
6/96 Co )
Updated ordering information
| 8/96 :Corrected typo's
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