IBM11S1325LP IBM11S2325LP
IBM11S1325LM 1BM11S2325LM

1M/2M x 32 SO DIMM Module

Features

e 72-Pin Small Qutline Dual-In-Line
Memory Module
¢ Performance:

60 -6R -70

taac RAS Access Time 60ns 60ns 70ns

tcac CAS Access Time 15ns  17ns  20ns

tan Access Time From Address 30ns 3Cns 35ns

trc Cycie Time 104ns 104ns 124ns

twpc EDO Mode Cycle Time 25ns 25ns  30ns

The IBM11S2325LP/M are 8MB industry standard
72-pin 4-byte small outline dual in-line memory
modules (SO DIMMSs). The modules are organized
as 2Mx32 high speed memory arrays that are
intended for use in 16, 32 and 64 bit applications.
They are manufactured with four 1IMx16 TSOP
devices, each in a 400mil package.

The IBM1181325LP/M are 4MB half populated ver-
sions, manufactured with two 1Mx16 TSOP devices.

The use of EDO DRAMs allows for a reduction in
cycle time from 40ns (Fast Page) to 25ns (EDO,
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» High Performance CMOS process

¢ Single 3.3+ 0.3V or 5.0 £ 0.25V Power Supply

* Low active current consumption

* Allinputs & outputs are LVTTL(3.3V) or TTL(5V)
compatible

* Extended Data Qut (EDO) access cycle

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

* 1024 refresh cycles distributed across 128ms

* 10/10 Addressing (Row/Column)

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

¢ Au contacts

60/6Rns sort). The use of TSOP packages allows
for tight DIMM spacing (.3" on center). Input loading
is consistent with 4Mb device-based assemblies
due to the addition of discrete capacitors maximiz-
ing compatibility at the system level.

These assemblies are intended for use in space
constrained and or low power applications.

The IBM 72-Pin SO DIMMs provide a high perfor-
mance, flexible 4-byte interface in a 2.35" long foot-
print.
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IBM1182325LP IBM11S1325LP
IBM1182325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

Pin Description

RAS0, RAS2 Row Address Strobe (4MB)
RASO - RAS3 Row Address Strobe (8MB)
"CASO - CAS3 Column Address Strobe
WE Read/write Input
A0 - A9 Address Inputs
?S 257297133 Data Input/output
Vee Power (+3.3V or +5.0V)
Vss Ground
NC No Connect
PD1 - PD7  Presence Detects

Ordering Information

Part NumBer
IBM11S1325LP-60T
IBM11S1325LP-6RT
IBM1151325LP-70T
IBM1151325LM-60T
IBM11S51325LM-6RT
IBM1151325LM-70T
1BM1182325LP-60T
IBM11S2325LP-6RT
IBM1152325LP-70T
1BM1182325LM-60T
IBM11S2325LM-6RT
IBM1182325LM-70T

1. 6Ans speed sort has tcac of 17ns
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Pinout

Pin# Name Pin# Name Pin#

1

2

3

Organization

1M x 32
1M x 32
1M x 32
1M x 32
1M x 32
1M x 32
2M x 32
2M x 32
2M x 32
2M x 32
2M x 32
2M x 32

Vss 13
DQo 14
DQ1 15
DQ2 16
VDQ3 V 17
DQ4 18
DQ5 19
DQs 20
DQ7 21
Veo 22
PD1 23
A0 24

Al 25
A2 26
A3 27
A4 28
A5 29
A6 30
NG 31

Ne 32
Das 33
DQ10. 34
DQ1t 35
DQ12 36

Name

Da13

DQ14
bQ15
A7
NC
Vee
A8

A9

RAS3”

RAS2
DQ16
NC

Pin# Name Pin# Name Pin# Name

37
38
39
40
41
42
43
44
45
46
47

48

D18

DQ19

49

50

51

¢ 52

53

54

55

56

57

58

59

60

DQ20
DQ21
DQ22

DQ23

.DQ24
'DQ25
‘NG

.DQ27
DQ28

'DQ29

DQ31

DQ30

* RAS1 and RAS3 are "NC" on 4AMB SODIMM.

Speed
60ns
6Rns
70ns
60ns
6Rns
70ns
60ns
6Rns
70ns
60ns
6Rns
70ns

_Dimensio
235"x1"x.
2.35"x1"x .
235" x1"x.
235"x1"x.
235" x 1"x.
235" x 1" x.
235" x 1" x.
235" x1"x.
235" x1"x.
235" x1"x.
2.35"x 1" x.
235" x1"x.

nsr

0965"
0965”
0965"
0965"
0965"
0965”
1496"
1496"
1496"
1496"
1496"
1496"

Povyer
3.3V
3.3v
3.3v
5.0V
5.0V
5.0V
3.3V
3.3V
3.3v
5.0V
5.0V
5.0V

64
65
66
67
68
69
70
71

72

Vee
DQ32
DQ33
DQ34
NC
PD2
PD3
PD4
PD5
PD6
PD7

Vss

Notes
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IBM11S1325LP IBM11S2325LP
IBM11S1325LM IBM11S2325LM
1M/2M x 32 SO DIMM Module

Block Diagram

Applies to both 4MB and 8MB SODIMMs
DQO - DQ7 DQQi DQ16 DQ18 - DQ25 DQ27 - DQ34
DQ DQ DQ DQ
AD - A9 AQ - A9 AO- A9
WE WE WE
FASD AaS ut ARS vz
CASO LCAS LCAS
CAS1 UCAS UCAS
OE Dﬁ
RAS2
CAS2
CAS3
Applies to 8MB SODIMM onty
DQO t DQ7 DQ9 - DQ16 DQ18 - DQ25 DQ27 - DQ34
DQ Da DQ DQ
A0 - A9 A0 - A2
WE WE
RAST A v
CASO LCAS
CASH UCAS
E:E
RAS3 }
CAS2
CAS3
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IBM1152325LP IBM11S1325LP
IBM11S2325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

Truth Table
Function RAS CAS WE Row
o Address
Standby ' H X X X
Read L L H Row
Early-Write L L L Row
'1::15;: I;Zze Mode - Read: L HosL H Row
Subsequent Cycles L H-L H N/A
:—'satsé l;:l‘gge Mode - Write: L Hol L Row
Subsequent Cycles L Hol L N/A
RAS-Only Refresh L H X Row
CAS-Before-RAS Refresh HoL L H X
Read L-H-L L H Row
Hidden Refresh
Write L—sH-L L H Row
Selt Refresh H-L L H X
Presence Detect
1M x 32
Pin -60 / 6R -70
PD1 NC NC
PD2 Vss Vss
PD3 Vss Vss
PD4 NC NC
PD5 NC Vss
PD6 NC NC
PD7 Vss Vss

1. NC= OPEN, Vgg = GND
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Column
Address

X
Col
Col

Col
Col

Col

N/A

Col

Col

All DQ bits

High Impedance
Valid Data Out
Valid Data In

Valid Data Out
Valid Data Out
Valid Data In

Valid Data In
High Impedance
High Impedance

Data QOut
Data In

High Impedance

2M x 32

Vss
NC

Vss
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Absolute Maximum Ratings

Symbol Parameter
Vee Power Supply Voltage
Vin Input Voltage
Vour Output Voltage
Torr Operating Temperature
Tsta 'Storage Temperature
Po ‘Power Dissipation
lout 'Short Gircuit Output Current

IBM11S1325LP
IBM1151325LM

Rating
3.3 Volt 5.0 Volt
-05to+4.6 -10t0+7.0
-0.5 to min (Veg + 0.5, 4.6) -0.5 to min (Ve + 0.5, 7.0)

-0.5 to min (Vg + 0.5, 4.6) -0.5 to min (Ve + 0.5, 7.0)

0to +70 Oto +70
-55to +150C -55 to +150C
2.4 (4MB) 4.8 (8MB) 3.5 (4MB) 6.9 (BMB)
50 50

IBM11S2325LP
IBM1152325LM

Units

*C
°C
W

mA

1M/2M x 32 SO DIMM Module

Notes

1,2

1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functionai
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 (7, =0to 70°C)

Symbot Parameter

Vee Supply Voltage
Vin Input High Voltage

Vi Input Low Voltagq

-

. All voltages referenced to Vgs.

Min

3.0

2.0

-0.5

3.3 Volt 5.0 Volt
Typ Max Min Typ Max
5.3 36 4.5 V 5.0 5.5
— Vec + 0.5 24 — Ve + 0.5
— 08 -0.5 — 08

Units
v
\"

v

Notes

1
1,2

1,2

2. Vy may overshoot to Ve + 1.2V for pulse widths of < 4.0ns with 3.3 Volt, or Vg + 2.0V for pulse widths of < 4.0ns (or Vee + 1.0V
for < 8.0ns) with 5.0 Volt. 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 reference.

Capacitance (T, =0to +70°C, V¢ = 3.3£ 0.3V or 5.0 + 0.25V)

Symbol Parameter ! “&;52
C;| '|}1put Capa;:itance (AD-AQ) 35
Ciz Input Capacitance {4MB: RASO, 8MB: RASD, 1) 16
Ci Input Capacitance (4MB: RAS2, 8MB: RAS2, 3) 16
Cus Input Capacitance (CAS) 15
Cis Input Capacitance (WE) 36
Cio Input - Output Capacitance (DQ0-DQ34) 16
75H1720

SA14-4472-00
Revised 4/96

45
16
16
22
50
23

2M x 32
Max

Units
oF
pF
pF
pF
pF
pF
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IBM1182325LP [BM1151325LP
1BM11S2325LM IBM1151325LM
1M/2M x 32 SO DIMM Module

DC Electrical Characteristics (T,=010+70C, Ve =3.3 0.3Vor5.0 0.25V)

Symbol

lect

leca

leca

leca

lecs

lccs

leer

hiy

loiy

VoH

Vou

W N =
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Parameter

Operating Current
Average Power Supply Operating Current
(RAS. CAS, Address Cycling: tgc = tpe min)

Standby Current (TTL)
Power Supply Standby Current
(RAS = CAS 2Vyy)

RAS Only Refresh Current
Average Power Supply Current, RAS Only Made
(RAS Cycling, CAS 2V|y: tae = tac min)

Fast Page Mode Current
Average Power Supply Current, Fast Page Mode
(RAS = V|, CAS, Address Cycling: tpe = tpe min)

Standby Current (CMOS)
Power Supply Standby Current
(RAS = CAS = V¢ - 0.2V)

CAS Before RAS Refresh Current
Average Power Supply Current, CAS Before RAS Mode
(RAS, CAS, Cycling: tac = tge min)

Seif Refresh Current
Average Power Supply Current during Self Refresh

(CBR Cycle with RAS 2 tgass (min))

Input Leakage Current

Input Leakage Current. any input
(0.0 < Vi € (Ve < 6.0V)

Ali Other Pins Not Under Test = 0V

Output Leakage Current
({Doyr is disabled, 0.0 < Voyr £ Vee)

QOutput High Level
Qutput "H" Level Voltage {loyr = -5mA @ 2.4V)

Output Low Level
Output "L" Level Voltage (ilour= +4.2mA @ 0.4}/)

. lects feess doca and Igcg depend on cycle rate.
. Ice1. Yecs depend on output loading. Specified values are obtained with the output open.
. 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.
. Refresh current is specified for one bank

t1Mx32 2Mx32
Units

Min  Max Min  Max

-60/-6R — 330 — 330
mA

-70 - 280 — 280
— 8 — 8 mA

-60/-6R — 330 — 330
mA

-70 — 280 — 280

-60/-6R — 180 —_ 180
- mA

-70 — 160 —_ 160
— 2 — 2 mA

-60/-6R — 330 —_ 330
mA

-70 — 280 — 280

3.3V — 400 — 400
uA

5.0V — 600 —_ 600

RAS -10 +10 -10 +10
CAS -10 +10 -10 +10 HA

WE 20 +20  -40 440
-10 +10 -10 +10 pA

2.4 — 24 — \Y
— 0.4 — 04 v

Notes

1,.3,4
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IBM11S1325LP IBM11S2325LP
IBM11S1325LM IBM11S2325LM
1M/2M x 32 SO DIMM Module

AC Characteristics
(TA=010+70C, Vg =3.3V 0.3V or 5.0V 0.5V)
1. 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 the internal refresh counter. a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only

refresh cycles is required.

2. AC measurements assume ty=2ns.

3. Viy(min.) and V| (max.} are reference levels for measuring timing of input signals. Also, transition times are measured between V|4
and VL.

4. When both CAS0 & CAST or CAS2 & CAS3 go low at the same time, all 16 bits of data are read/written into the device. CASD &
CAST or CAS2 & CAS3 (CAS's to the same DRAM) cannot be staggered within the same read/write cycle.

Read, Write, and Refresh Cycles (Common Parameters)

Symbo! Parameter ) Units Notes

tre Random Read or Write Cycle Time 104 — 104 — 124 — ns

tap  RAS Precharge Time 40 — 40 — 50 — ns
tce  CAS Precharge Time 10 — 10 — 10 — ns
taas  RAS Pulse Width 60 10K 60 10K 70 10K ns
tcas  CAS Pulse Width 10 10K 10 10K 12 10K ns
tasa Row Address Setup Time 0 — 0 — o] — ns
thas  Row Address Hold Time 10 — 10 — [y — ns
tasc  Column Address Setup Time 0 — 0 — 0 - ns
tcan  Column Address Hold Time 10 — 10 — 0 — ns
taco  RAS to CAS Delay Time 14 45 14 43 14 50 ns 1
trap  RAS to Column Address Delay Time 12 30 172 30 12 35 ns 2
tasw  RAS Hold Time 10— 10 — 12 — ns
tcsn  CAS Hold Time 50 - 50 - 55 — ns
fcre  CAS to RAS Precharge Time 5 — 5 —_— 5 — ns
tozc  CAS Delay Time from Dy 0 — o - 0 — ns
tr Transition Time (Rise and Fall) 2 30 2 30 2 30 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 trep
is greater than the specified tgcp {(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 tgap
is greater than the specified tgap (max) limit, then access time is controlied by taa.
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IBM11S2325LP IBM1181325LP
iBM1182325LM IBM1151325LM
1M/2M x 32 SO DIMM Module

Write Cycle
Symbol Parameter
twes  Write Command Set Up Time
twcn  Write Command Hold Time
twp Write Command Pulse Width
tawe  Write Command to RAS Lead Time
tewe  Write Command to CAS Lead Time
tos Dy Setup Time
tom D\ Hold Time

10

10

0

10

10

12

1. twcs is not a restrictive operating parameter. it is included in the data sheet as an electrical characteristic only.
twes 2 twes (min), the cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the entire
cycle. If neither of the above condition is not satisfied, the condition of the data out (at access time) is indeterminate.

Read Cycle
Symbot Parameter

trac  Access Time from m
fcac  Access Time f;'om CAS
taa Access Time from Address
tacs Read éommand Setup Time
i Read Command Hold Time to CAS
tren  Read Command Hold Time to RAS
taa.  Column Address to RAS Lead Time
tcz  CAS to Output in Low-Z
tcop  CAS to Diy Delay Time
tore  Output Buffer Turn-off Delay

60
15
30

15

60
17
30

15

70
20
35

15

Units Notes

ns
ns
ns
ns
ns
ns

=

Units  Notes

ns 1,2,3
ns 1,3
ns 2.3
ns

ns 4
ns 4
ns

ns 3
ns

ns 5.6

1. Operation within the trcp{max.) limit ensures that tgac(max.} can be met. tgep(max.) is specified as a reference point only. If teep
is greater than the specified tacp(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.

B JG A}
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. Measured with the specified current load and 100pF at Vg, = 0.8V and Vg = 2.0V.
. Either tgey or trry must be satisfied for a read cycle.

. torr (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
. torr is referenced from the rising edge of RAS or CAS, which ever is last.

75H1720
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Extended Data Out Cycle

Symbol

ticas
tipc
toon
twhz
twez
tcrRH
tcpa

trasp

Parameter

CAS Pulse Width (EDO Mode)

EDO Mode Cycle Time (Read/Write)

Data-out Hold Time from CAS

Output bufier Tum-Off Delay from WE

WE Pulse Width to Output Disable at CAS High
RAS Hold Time from CAS Precharge

Access Time from CAS Precharge

EDO Mode RAS Pulse Width

35
125K

1. Measured with the specified current ioad and 100pF at Vg_ = 0.8V and Vg, = 2.0V.

Refresh Cycle

Symbol Parameter
o CAS Hoid Time
"R (CAS before RAS Refresh Cycle)
CAS Setup Time

tesn AS before RAS Refresh Cycle)

b WE Setup Time
WRP(CAS before RAS Refresh Cycle)

; WE Hold Time
WA (CAS before RAS Retresh Cycle)

tarc  RAS Precharge to CAS Hold Time

trer  Refresh Period

o~

1. 1024 refreshes are required every 128ms.

Self Refresh Cycle
Symboi Parameter

RAS Pulse Width

trass )
During Self Refresh Cycle

ops RAS Precharge Time
During Self Refresh Cycle

tons CAS Hold Time
During Self Retresh Cycle

tero CAS Hold Time From RAS Falling

During Self Refresh Cycie

Min.

100

128

Min.

100

350

IBM11S1325LP
IBM1181325LM

IBM1152325LP
IBM1182325LM

1M/2M x 32 SO DIMM Module

-6R

Min.
10
25

60

128

Max,
10K

10

35
125K

Min

10

10

10

70
Min.

100
126
-50

350

Min.

12
30
5
0
10
40

70

Max

-70
Max.

10K

15

40

Units  Notes

ns
ns
ns
ns
ns
ns

ns 1

125K ns

128

Units Notes

ns

ns

ns

ns

ns

ms 1

Units Notes

us 1
ns 1
ns 1,2
us 1,2

1. When using Selt Refresh mode, the following refresh operations must be performed to ensure proper DRAM operation: If row
addresses are being refreshed in a EVENLY DISTRIBUTED manner over the refresh interval using CBR refresh cycles, then only
one CBR cycle must be performed immediately after exit from Self Refresh. If row addresses are being refreshed in any other
manner (ROR - Distributed/Burst; or CBR-Burst) over the refresh interval, then a full set of row refreshes must be performed imme-
diately before entry to and immediately after exit from Self Refresh.

2. M tgass > tonp (Min) then toup applies. If tyass < topp (Min) then teys applies.

75H1720
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IBM1182325LP IBM1151325LP
IBM1182325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

Read
tac
tras p tap
Vi — 1 x 1
——R AS \‘ ! \\
V\L - l*r T ‘w‘
tesm
taco trsH terp
UCAS Vi - SR fene / ¥
LCAS L ¢ ; /
N S 1
| l—1Rap | ' tRaL
—=tasr - ; tea ]
T than = tasc —tcan
]
Vi r ] r
Address Row Column
Vi ] |
A
twre tWF(_H tacs «—tack
“——tRFIH
Vin
WE NOTE 1
V
L ‘ tAA
tDZC 4‘ -— tCDD
Vi
Din Hi-Z
Vi A
teac l+—tore
thz
Von — r
Dour Hi-Z J valid Data Out ——Hi-z——
oL — {
thac
" or L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.
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IBM11S1325LP IBM11S2325LP
IBM11S1325LM [BM1152325LM
1M/2M x 32 SO DIMM Module

Write Cycle (Early Write)

tac

1 tras r— thp ——|

|

tesn l t
tren trsn |'— P
UCAS Vi - oA tons / f
[CAS \, ,\ / ;

—tasn | tagc e

VIH
Address
L
twen
- VIH
WE
Vi
I‘—tDH_"
Vin ﬁk
Din Valid Data In
'
Vou —
Dour Hi-Z
Voo —
P or 4L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
sor Doing so will facilitate compatibility with future EDO DRAMs.
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(BM1152325LP 1BM1151325LP S5
IBM11S2325LM IBM11S1325LM =
1M/2M x 32 SO DIMM Module
Extended Data Out Mode Read Cycle
it
trase "
VoY I
RAS teran—— /] |
Vi — | r-——-— CPRH Y/ \
'_ ture terp —
o thep ————~ —1cp— te—— tRsH
fnoas — thcas — thcas
———| S -

UCAS Vw~ LU T jF 1 [ f
TAAE \ \ ’,' \ / I ’,’
LCAS v, _ R 1 4 l’ s /

tesm tRaL
r——tar
tasn| | tran tasc tean tasc tean tasc tean
ol
Vi ] ! ' 4 NF ¥ X I
Addressv | Row Column 1 | Column2 Column N (
L X v 3 7 * F
I i
[ RADﬂ
treH —]
twrel [twrr trAH
tacs —=
/T
WE Vi NOTE 1
twp—s
| l—tcac a-tcac
tCPA "—‘CPA ™
| ‘ ’ torr —|
e tan tan —
taac
tan — toon .
tCAC ™ DOH—| [*—
toz
Vo /s T 7 Ay
Dour Hi-Z Data Out 1 ; [ DataOut2 Data Out N [—
oL— * F A + ¥V

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

“ o 4L
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Doing so will facilitate compatibility with future EDO DRAMSs.
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Extended Data Out Mode Read Cycle (WE Control)

IBM1151325LP

IBM1152325LP

IBM11S1325LM IBM1152325LM

TM/2M x 32

SO DIMM Module

thasp
Vip— X
RA V”_ _ \E— tCPF(H
l-‘—~ thpe ——
thco— fe—tcp—n l—tcp
le—ticas . thcas |
TUCAS Vi -\ “ 1 N Al i T
[CAS y, _ . / 14
i
tosH ‘ I S
et
taon| | traw  tasc toam tasc | | toan tasc ~ tean
- . | | [ |
I ] i [ 1
Vin- 3 T 3 Y I
Address Row Column 1 Column2 |) Column N
Vi— A AN A y
I ‘
f tRAD-’—‘ } = taa U
i tach—w b — tacs tron—] le—tres
twre fwrn ' \ l ‘ ‘l 1 t
tacs l
__ Vin] «PWPLf TLFWPZ
WE \
Vi~ NOTE 1
t
! i L—tCAC—’ cac| torr "7
\' \' e fepa— o  ——tfcra — |
- tRA‘C- ‘
taa toxc la—twriz twuz»‘
toz ‘
Vor- £ ‘ £ £
Dour Hi-Z Data Qut 1 |} Data Out 2 Data Qut N|—
o %
o or L7 NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional
g or Doing so will facilitate compatibility with future EDO DRAMS.
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IBM11S2325LP |IBM11S1325LP
IBM11S2325LM IBM1181325LM
1W2M x 32 SO DIMM Module

Extended Data Out Mode Write Cycle

thase
Vi — AR
RAS \
Vi — l( J
turc terp
treo tep — tep — jo——tRsH —>
UCAS Vi = }(‘ \\ trcas ’,—_;rd——tHcAS - _T<—tHCAS-—>/;— :
LCAS Vo _ Vv ¥ y / \‘r ¥
I
l—tRap
tesn
tasr tHAHl tasc — tcan ; tasc | toan tasc tcan :
Vi ’ ’ hN r
Address v Row Column 1 Column 2 Column N
[ 1 £ s
ﬁ‘cm
taw {
twen twes | ——twen
‘ A - j‘
tps ol el et [.t[,s*
Vin ‘

‘—tDHT [-tos—— <—th—-1
Y !
D Data In 1 Datain 2
Vi y
B

Data in N

i

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

IBM11S1325LP IBM1152325LP
IBM11S1325LM  1BM1152325LM
1W2M x 32 SO DIMM Module

t—tRp —»] e tRp —|
tras tras _
Vig - <+ s ha + 1
AA ‘ / \ / \
Vie - T r T T U
trco tasH — tenm terp
UCAS Vi - T 1
[CAS \ _ \ |
tash |

Address l

tr
V-
WE
Vi —

toze —=
Vi
DIN
Ve _

Von —
Dour Hi-Z

VOL -

Valid Data Out (‘,—Hi-Z -

trac

I “Hor "
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IBM11S2325LP IBM11S1325LP
IBM11S2325LM IBM1151325LM
1M/2M x 32 SO DIMM Module

Hidden Refresh Cycle (Write)

tre trc
tap = tap —
tras | tras
o — —
RAS \ /
Vo - g ’ 1 J
taco tRsk —] tchn - tcre
, | .
UCAS Vi — R ’
[CAS LY
[CAS |, _ Lk l
|
tASR_-’ tASC’. - !
ol tran ~tcanfe—
Vi — + £ ]
Address (| Row Column
Vi - L +
|
T -] twre I‘T
twes | —+twen ‘ f— twan—!
Vi
WE twe
VIL -
_'1 tbs |~ —~ton r
Viu | -
Din Valid Data
Vi — |
Vou —
Dour Hi-Z
oL —
.
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IBM11S51325LP |IBM1182325LP
IBM1151325LM  IBM11S2325LM
1M/2M x 32 SO DIMM Module

Self Refresh Cycle (Sleep Mode)

UCAS V-
[CASy, _

Vor—
Dour Hi-Z — -
oL —

. c“H” or “L”

NOTES:
1. Address is “H” or “L”

2. Once taass (min) is provided and RAS remains low, the DRAM
will be in Self Refresh, commonly known as “Sleep Mode”

3. If trass > tewo (min) then te,o applies.
If taass < teno (MiN) then teus applies.
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IBM1152325LP IBM11S1325LP ===%=
IBM1152325LM 1BM11S1325LM
1M/2M x 32 SO DIMM Module
RAS Only Refresh Cycle
tac
tras | +___. the ]
VIH — = N -+ X”
RAS \
Vi \ \
S
VIH -
UCAS
LCAS
VIL —_—
tASR_.
I tRAH]e
VIH —_
Address Row
VIL -
Von_
Dour Hi-Z
VOL_.
Note: WE, D,y are “H" or “L"
e e e
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IBM11S1325LP |BM11S52325LP
IBM11S1325LM 1BM1182325LM
1M/2M x 32 SO DIMM Module

CAS Before RAS Refresh Cycle

tras —— trRp ——

|
=1
L
1

D
>
7
~—

—f te t t . e
. V _ i CHR
UCAS " ; ‘

Hi-Z

Hi-Z

NOTE: Address is “H" or “L."
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IBM11S2325LF IBM11S1325LP
IBM1152325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

Layout Drawing
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