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IBM11S1325LP IBM1152325LP
IBM11S1325LM IBM1152325LM
M

/2M x 32 SO DIMM Module

Features

e 72-Pin Small Outline Dual-In-Line
Memory Module
* Performance:

‘60 | B8R | 70

;tmchAS Access Time 60ns | 60ns | 70ns

tcac CAS Access Time 15ns | 17ns | 20ns

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

trc : Cycle Time ;104ns 104ns; 124ns

‘tuc EDO Mode Cycle Time | 25ns | 25ns | 30ns

* 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

e Extended Data Out (EDO) access cycle

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

» 1024 refresh cycles distributed across 128ms

e 10/10 Addressing (Row/Column)

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

¢ Au contacts

Description

The IBM1152325LP/M are 8MB industry standard
72-pin 4-byte small outline dual in-line memory
modules (SO DIMMs). 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 IBM1151325LP/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,

Card QOutline

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 DIMMSs provide a high perfor-
mance, flexible 4-byte interface in a 2.35” long foot-
print.

D)

~
{ \ Detail A
P \ O /MMM © 1°
See Detail A ~ [ \
for 5.0V version (Front) 1 71 \ Oy
(Back) 2 72 ~=
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IBM11S2325LP 1BM1151325LP ==ST=
IBM11S2325LM IBM1151325LM
1M/2M x 32 SO DIMM Module
Pin Description Pinout
RAS0, RAS2 Row Address Strobe (4MB) Pin# Name | Pin# Name' Pin# Name | Pin# Name ' Pin# Name Pin# |Name
RASO - RAS3 | Row Address Strobe (8MB) 1 Vss | 13 A1 25 DQ13 ' 37 DQ18 | 49 DQ20’ 61 |Vce
CASO,.' CAS3 | Column Address Strobe 2 DQO 14 A2 | 26 DQI4 38 DQ19 ' 50 DQ21 62 DQ32
WE Read/write Input I " ’
3 ipQi | 15 (A3 27 :DQ15 : 39 iVgs | 51 DQ22: 63 ;DQ33
A0 - A9 Address Inputs ; :
DQO-7, 816, |~ otoutout 4 'DQ2 | 16 A4 28 A7 40 TAS0 | 52 DQ23 64 DQ34
18-25,27-34 5 DQ3 17 A5 | 29 NC | 41 TAS2 53 DQ24 65 |NC
Vee Power (+3.3V or +5.0V) 6 DQ4 18 A6 | 30 Voc | 42 CAS3 54 DQ25 66 |PD2
v Ground : g
s roun 7 DQ5 19 NC | 31 A8 | 43 CTAS1 55 NC | 67 PD3
8 DQ6 | 20 INC | 32 44 RASO @ 56 DQ27 68 |PD4
PD1-PD7 :Presence Detects ;
9 DQ7 @ 21 DQ9 & 33 RAS3" 45 RAS1* 57 DQ28 69 PDS5
10 Voc | 22 DQ10, 34 RAS2 46 NC 58 iDQ29 70 (PD6
11 :PD1 | 23 DQ11 35 EDQ16 47 ‘WE 59 iDQ31. 71 [PD7
12 AD 24 :DQ12; 36 ENC i 48 NC 60 DQ30| 72 {Vss
i H H i H
1. * RAS1 and RAS3 are “NC" on 4MB SODIMM.
Ordering Information
Part Number Orgamzatlon Speed Dimensions Power Notes
IBM11S1325LP-60T Mx32 60ns 2.35" x 1" X .0965” 3.3V
IBM11S1325LP-6RT 1M x 32 6Rns 2.35” x 1" x .0965" 3.3V 1
IBM11S1325LP-70T 1M x 32 70ns 2.35" x 1" x .0965" 3.3V
IBM11S1325LM-60T M x32 80ns | 2.35”x 1" x .0965” 5.0V
IBM1151325LM- GRT 1M x 32 6Rns 235”x1 x .0965” 5.0V 1
IBM11S1325LM-70T 1M x 32 70ns 2.35" x 17 x .0965” 50V
IBM1152325LP-60T 2M x 32 60ns 2.35" x 1" x .1496" 3.3V
IBM11823251 P-6RT 2M x 32 6Rns 235" x 1" x .1496" 3.3V 1
IBM11582325LP-70T 2M x 32 70ns  2357x1"x.1496" 3.3V
IBM1152325LM-60T 2M x 32 60ns 236" x 17 x 1496 5.0V
IBM1152325LM-6RT 2M x 32 6Rns 2.35" x 1" x .1496" 5.0V 1
IBM11523251 M-70T 2M x 32 70ns 2.35”x 17 x .1496" 5.0V
1. 6Rns speed sort has tcac of 17ns
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IBM11S1325LP

IBM1152325L P

IBM1151325LM IBM1182325LM
1M/2M x 32 SO DIMM Module

Block Diagram

Applies to both 4MB and 8MB SODIMMs

DQO : DQ7 Dcagi DQ16 |:>cmaI DQ25 13(:)27I DQ34
DQ DQ DQ DQ
A0 - A9 AD - A9 A0 - A9
WE WE WE
RASO FAS ut FAS vz
CASO LCAS LTAS
CAS1 UCAS UTAS
i I
RAS2
CAS2
CAS3
Applies to 8BMB SODIMM only
DQO I DQ7 DQ9 I DQ16 DO18 I DQ25 DQ27 I DQ34
DQ DQ DQ DQ
A0 - A9 A0 - A9 A0 - A9
WE WE WE
RAS1 RS U3 RS U4
ASO LCAS LCAS
AS1 UCAS UCAS
I I
RAS3
AS2
AS3
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IBM11S2325LP IBM11S1325LP S =555
IBM1182325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module
Truth Table
Function . mAS @ CAS WE | ,fow | Column All DQbits
Standby CH X X X X High Impedance
S | T S T B Ry i
Early-Write L 7 L L Row Col Valid Data In
f:ftcsgge Mode - Read: L HoL H Row Col Valid Data Out
Subsequent Cycles L HoL H . NA Col Valid DataOut -
b e 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-Bofore-FAS Refrosh HsL L H X X High Impedance
- \ Read LoH-L L H Row Col Data Out
Hidden Refresh - SRS SRS SO
i Write LoH-L L H Row Col Data In
SeffRefresh | HsL L W X X High Impadance
Presence Detect
: 1M x 32 ‘ 2M x 32
P -60/6R -70 : -60 / 6R -70
PD1 NC NC | NG NG
PD2 Vss Vss Vss Vss
PD3 Vss Vss Vss Vss
PD4 NC NC 1 Vss Vss
PD5 NC Vss NC Vss
PD6 NC NC NG NG
PO7 Vs Vss Vss Vss
1. NC=OPEN, Vgg = GND .
©IBM Corporation. Ali rights reserved. 75H1720
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IBM11S1325LP IBM11S2325LP
IBM11S1325LM IBM11S2325LM
1M/2M x 32 SO DIMM Module

Absolute Maximum Ratings

: Rating
Symbol Parameter Units Notes
3.3 Volt 5.0 Volt
Vcc - Power Supply Vaifége -0.5t0 +4.6 -1.0to+7.0 v 1
Vin ‘Input Voltage -0.5 to min ch;c+ 0.5, 4.6):-0.5 to min (V¢ + 0.5, 7.0) \' 1
Vour Output Voltage 0.5 %0 min (Vog + 0.5, 46) -0.5tomin (Ve +05,7.0) Vv 1
Torr -Operating Temperature 0to +70 0;’0 +70 °C 1
Tsta ?Storage Temperature ; -55 to +150C -55 to +150C °C 1
4 Pp PowerDlss«patlon - 24 (;MB) 4.8 (BMB;‘ 3.5 (4MB) 6.9 (8MB) w 1,2

B __IQEJ‘T“ ) ESho;tu ClrcultOutput Current 50 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 alt banks are active.

Recommended DC Operating Conditions (1, =0t 70°C)

3.3 Volt ? 5.0 Volt
Symbol Parameter ;
Min  Typ . Max 1 Min | Typ | Max Units Notes
Ve Supply Voltage 30 33 36 45 50 55 v 1
Vi Input High Voltage 20 @ — Voc+ 05 2.4 — Vet 05 v 1,2
Vi Input Low Voltage 05 — 08 = -05 — | o8 v 1,2

1. All voltages referenced to Vss.

2. Vi may overshoot to Vg + 1.2V for pulse widths of < 4.0ns with 3.3 Volt, or Vg + 2.0V for pulse widths of < 4.0ns (or Vg + 1.0V
for < 8.0ns) with 5.0 Voit. 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, Vg = 3.3+ 0.3V or 5.0 + 0.25V)

1M x 32 2M x 32 .
Symbol L e . Max | CMex  UMS

Cn Input Capacitance (A0-A9) 35 45 pF

Ci Input Capacitance (4MB: RASO, 8MB: RASO, 1) 16 16 pF

Ci .Input Capacitance (4MB: RAS2, 8MB: RAS2, 3) 16 16 pF

Cis E Input Capacitance (CAS) : 15 2z ﬁ pF

Cis Input Capacitance (WE) : 36 50 '1 pF

Cio ilnput - Output Capacitance (DQ0-DQ34) : 16 23 pF
75H1720 ©IBM Corporation. All rights reserved.
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IBM1182325LP I1BM11S1325LP
IBM1182325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

DC Electrical Characteristics (T,=01to0+70C, Vcc =3.3 0.3Vor5.0 0.25V)

1Mx32 2Mx32
Symbol Parameter N : Units | Notes
: Min | Max | Min : Max
Operating Current -60/-6R | — 330 | — 330
lcc Average Power Supply Operating Current : f mA 1,2,3
- (RAS, CAS, Address Cycling: trc = trc min) 700 P — 280 @ — 280

Standby Current (TTL)
lccz | Power Supply Standby Current — 8 | — 8 mA
(HAS = CAS ZV|H)

RAS Only Refresh Current -60/-6R — 330 — 330

leca Average Power Supply Current, RAS Only Mode : mA 1,3,4
(RAS Cycling, CAS 2V|: tge = tgg min) .70 — 280 | — 280
Fast Page Mode Current -60/-6R — 180 @ — 180

leca Average Power Supply Current, Fast Page Mode : mA 1,2,3

:(RAS =V, CAS, Address Cycling: tpc = tpc min) -70 — 160 | — 160

Standby Current (CMOS) : :
lccs | Power Supply Standby Current I 2 — 2 mA
{(RAS = CAS = V¢ - 0.2V) ‘ ;

'TAS Before RAS Refresh Current | 60/-6R | — | 330 | — | 330

lccs : Average Power Supply Current, CAS Before RAS Mode ; ©  MmA 1,3,4
(RAS, CAS, Cycling: tac = tac min) : : 280 — 280
. Self Refresh Current : 400 — | 400
lcc; | Average Power Supply Current during Self Refresh — - . pA . 4
.(CBR Cycle with RAS = tgags (min)) . 50V 0 — 800 — ! 600
Input Leakage Current RAS = -10 +10 -10 +10
:Input Leakage Current, any input =3a | ‘ :
Iy :(o?o <V s %vcc < 6.0V)) yinp | _CAS = -10 | +10 -10 410 . pA
: All Other Pins Not Under Test = OV | WE @ 20 | +20 = -40 | +40
-Qutput Leakage Current ' ;
loy (Dour is disabled, 0.0 < Vour < Veo) <10 +10 ;10 410 pA
éOutput High Level ;
Vo {Output "H" Level Voltage (loyt = -5mA @ 2.4V) 2.4 - 24 - v
:Output Low Level . 04 — 04 v

Vou ‘Qutput "L" Level Voitage (loyt = +4.2mA @ 0.4V)

. lgesy lcess Iccs and Igge depend on cycle rate.

. lces lecs 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

W=
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IBM11S1325LP IBM11S2325LP
IBM11S51325LM IBM1152325LM
1M/2M x 32 SO DIMM Module

AC Characteristics
(TA =010 +70°C, Voc = 3.3V 0.3V or 5.0V 0.5V)

1. An initial pause of 200pus 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|
and V.

4. When both CASO & CAS1 or CAS2 & CASS3 go low at the same time, all 16 bits of data are read/written into the device. CASO &
CAS1 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)

: -60 -6R 70
Symbol Parameter : Units | Notes
Min : Max @ Min : Max = Min ' Max :
tac  iRandom Read or Write Cycle Time 104 — 104 | — 124 — ns
trp RAS Precharge Time 40 — a i — 50 — ns
tor TGRS Presharge Tme A R T R O I
TR pu Ivse.), w.dth e o o eo .. 10K 60 10K e 2o e 1 oK - ns
tcas CAS Pulse Width 10 | 10K | 10 10K | 12 | 10K = ns
tasn ! Row Address Setup Time 0 — 0 —_ 0 —_ ns
tawn  Row Address Hold Time 10, — 10 — 0 — | ns
tasc Column Address S&up Time 0 — 0 — 0 — ns
tcan  : Column Address Hold Time 10 - 10 — 0 — ns
treo RAS to CAS Delay Time 14 | 45 . 14 . 43 | 14 50 ons 1
tao  AS to Column Address Delay Time | 12 | 30 12 30 | 12 | 35 | ns 2
thsn  FAS Hold Time 10 . — 10 — 12 — s
tcsw  CAS Hold Time 50 — 50 . — 5 | —  ms
tcre  CAS to RAS Precharge Time 5 — 5 — 5 — ns
tons RS Delay Time from D P RS S R L i
tT Tranéition Time (Rise and Fall) v o v 2 ' 30 2 ’ 43(') h 2 30 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 taep is
greater than the specified trgp (max) limit, then access time is controlled by tgac.
2. Operation within the tgap (max) limit ensures that tgac (max) can be met. tpap (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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IBM1182325LP IBM1181325LP
IBM1152325LM IBM11851325LM
1M/2M x 32 SO DIMM Module

Write Cycle

: -60 . R -70 .

Symbol Parameter R R S T Units | Notes :

Min Max Min @ Max Min Max

twes | Write Command Set Up Time - o — o — o0 | — | ns 1

twen  ;Write Command Hold Time 10 : — 10— 12 — ns
twe Write Command Pulse Width 10 @ — 10 — 12 — ns
taw.  Write Command to RAS Lead Time 10 —_ 10 — 12 —_ ns
tow.  Write Command to CAS Lead Time 10 — 10  — 12 — ns
tos Dy Setup Time o i — 0 E 0 — ns
ton Dy Hold Time 10 ;| — 10 0 — i 12 — i ns

1. twes is not a restrictive operating parameter. It is included in the data sheet as an electrical characteristic only. If twgs > twcs (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
Symbol Parameter - 60 - e - 70 ) Units : Notes ;
Min : Max @ Min & Max | Min  Max . |
trac ?Access Time from RAS o - 60 @ — 60 — i 70 ns 1,23
tcac  Access Time from CAS [ 15 - 7 — 20 ns | 1,3
tan §Access Time from Address [— 30 — 30 — 35 ns 2,3
tacs  Read Command Setup Time 0o — 0  — 0 | — | ns
tacn  Read Command Hold Time to CAS 0o i — o0  — ! 0 | — | ns
than  Read Command Hold Time to BAS 0 — 0 — 0 — ns
taar | Column Address to RAS Lead Time 30 — 30 — 35 — ns
toiz . CAS to Output in Low-Z 0 — 0
tcop  CAS to Dy Delay Time S5 — 15
. torr _Output Buffer Turn-off Delay o= 1 15 —

1. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. tgcp(max.) is specified as a reference point only. If tggp
is greater than the specified tycp(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. Measured with the specified current load and 100pF at Vo= 0.8V and Vo= 2.0V.

4. Either tgey or tagpy must be satisfied for a read cycle.

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

6
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T= IBM11S1325LP IBM11S2325LP
IBM11S1325LM IBM11S2325LM
1M/2M x 32 SO DIMM Module

Extended Data Out Cycle

! -60 ‘ .
Symbol : Parameter Min Max. Mini Max. Min. M: Units | Notes
_ticas  CAS Pulse Width (EDO Mode) - 10 10K 10 10K | 12 10K | ns
tc  EDO Mode Cycle Time (Read/Write) 25 — 25 — 130 — | ns
toon | Data-out Hold Time from CAS 5 — 5 — 5 — | ns
N t,WHZ,, _ Output buffer Turn-Off Delay from WE 0 0 i 10 0 15 ns
twez 'WE Pulse Width to Output Disable at CASHigh 1 10 10 — :10 — | ns
teprH 'RAS Hold Time from CAS” 35 35 — |40 — ns
__tcea  Access Time from CAS Precharge ' — — 1 8 | — 40 ns 1
taase iED‘dMode RASPulsewigth 60 60 125K ns

Refresh Cycle

-60 -6R % -70 :
P: : : : its : N
Symbol : arameter Min Max  Min YIS I VTR Vit Units | Notes
.CAS Hoid Time P
o tC“F' | (CAS before RAS Refresh Cycle) 10 - 10 . 10 - ns
CAS Setup Tlme o i
'csh  (GAS before RAS Refresh Cycle) s - S LS . ns
WE Setup Time
twep {(CAS before RAS Refresh Cycle) 10 - 10 - 10 - ns
‘WE Hold Time A _
WA (TAS before RAS Refresh Cycle) W, -1 10 ms
tapc RAS Precharge to CAS Hald Time 5 — 5 — 5 — ns
taer_Refresh Period e ioo— 1 128 | — 1 128 = 128 ms 1

1. 1024 refreshes are required every 128ms.

Self Refresh Cycle

Symbol Parameter Min. | Max.  Min.  Max  Mn | Max UMt~ Notes
HAS Pulse Width |

thass During Self Refresh Cycle 0o = 100 — 100 - He 1

RAS Precharge Time : o ;
tres During Self Refresh Cycle 104 104 - 126 oom !
"CAS Hold Time 3 i _
fers ___ During Self Refresh Cycle . B et Wl Tl U i I
tcuo ' CAS Hold Time From RAS Faliing _ 350 _ 350 _ us 1,2

_:During Self RefreshCycle

1. When using Self Refresh mode, the following refresh operatlons 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. f trass > toup (Min) then tcyp applies. If trass £ tonp (Min) then tons applies.
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Power ed

IBM11S2325LP IBM11S1325LP
IBM1182325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

Read
tre
tRAS tRP
Vb — y [ A
RAS \ /
VIL - ( 7
tesh ~i
treo trew teap
UCAS Vm — 3 fons 4
LCAS /
VlL - ( 7
T

Address Column

— tach

[ tF!FiH

tan
tDZC-—-— et tCDD
DIN
— torF —
Vou — A R
Dour Hi-Z Valid Data Out Hi-Z
VOL - +
trac
“H” 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 DRAMs.
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IBM1151325LP |BM1152325LP
IBM1181325LM IBM1182325LM
1M/2M x 32 SO DIMM Meodule

Write Cycle (Early Write)

tre
tras I tre
V|H —_— -4 -
RAS \
ViL — K r
tesn l t
trep trsH l‘_ cRP
— Vi — 3
OcAs " toas
LCAS v, _ N 4
‘_tRAD
—={tasr - tasc f—
—{{can
Vin
Address Column
ViL
tWCH
= t
WE WP
VIL
r—tos—u ‘_tDH—’
D Valid Data In
Vi
Dour Hi-Z
a1 op L7 NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
) 0 Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11S2325LP 1BM11S1325LP
IBM1152325LM IBM11S81325LM
1M/2M x 32 SO DIMM Module

Extended Data Out Mode Read Cycle

—trp
trase
RAS T \
tcrru /
VIL - r =5
I thec torp——=1
trep fe—tcp—» le—tcp sy trsn
thcas
e— tHcas — tHcas
UCAS Viu— 9 £ 3\ f -\ l / /-
LCAS Vy — \ \ _/ i 1 l
traL
tasc tean tasc tean
3
Address Column 2 Column N
trcH —~
tarn
t
le—tcac - tcac~] we
L | cPa l cPA ] torrsl
tAA | P tAA—P
thac I
taa toon
| nillg toon—=| f—
Vor— A L 3 3 A A
Dour Hi-Z - X| Data Out 1 Data Out 2 Data Out N }7
Voi— K 1 1 1

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

S orL Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11S1325LP I1BM1132325LP
IBM11S1325LM I1BM11S2325LM
1M/2M x 32 SO DIMM Module

Extended Data Out Mode Read Cycle (WE Control)

—itrp
trasp
_ V- 3 J
RAS \ torru
tHPC tCRP—F'
tF{CD <—tcp—> <—tcp—— - tRSH —»
le— thcas —» e— tHeas le— thoas
UCAS Vm— 3 f ’\ - X /f
LCAS v, _ \ —/ x 3
tesH traL
tAH
tasr| | tran tasc toan tasc tcam tasc tcan
ot——ey ‘—.‘
Vg — L
Address Column 2 Column N
Vi — /4
t 1] t 11
fe— [pAp ————————— = fo— LAA ———————m
trReH— tres troH—s] Ltncs troH —-
trRH
*\twpz?l J&twpz_ﬁ[
e toac— teac torr —] le—
tera tepa
trac
| N
f A t ke—twhiz e—twhz >
cAC
terz A‘
VOH"‘ _L " h 3
Dour Hi-Z Data Out 1 ) Data Out 2 Data Out N }—
Voi— 1 A 1
“4 o "L 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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IBM1152325LP |IBM11S1325LP
IBM11S2325L.M IBM1181325L.M
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Extended Data Out Mode Write Cycle

t
trase X
ViH — h
RAS \
Vi — x T
tirc fore —
taco tor — tep — tasH
LY
UCAS Vi — A HoRs \‘— tucas | t—thoas — / ¥
LOAS v — X 7 K /
le—tcan  tasc tean tasc toan
Vin
Address Column 2 Column N
! l towe
trwL
twen twes twen
twp

Data In 1 Dataln2 Data In N

» “H 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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e IBM11S1325LP IBM11S2325LP
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Hidden Refresh Cycle (Read)

the tre
e tRp —» e trp —
thas tras

Vi — A ¥ A y R

RA Z
Ve - T T * ¥

taco trsH —» tohr tcre
UCAS Vi = . -
LCAS vy, _ i
+—— trap tRaL Fe— twrH —
. . —= e twre
tasr tasc
— thap fe— ~{toan je—
Viy
Address Column

Vi

'V

WE
Vi tan

tozc — teop

Hi-Z

~— tcac —

VOH —_

Dour Hi-Z Valid Data Out }—Hi-Z -
oL— =
trac
“H” or “L”
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IBM1182325LP IBM11S1325LP
IBM1182325LM IBM11S1325LM
1M/2M x 32 SO DIMM Module

Hidden Refresh Cycle (Write)

tre tre
tRP—> tnp—-
tras | taas
Vin — n - .
RAS \ X
Vi — T~ K y
treo trsH tchm ! tcre
UCAS Vi - g
ICAS vy
L —
r -
tasr | tasc | ™
— tRAH [— - tCAH .
Address
WE
— tps e ]

Valid Data

Dour Hi-Z
oL —
. HHII or HL"
©IBM Corporation. All rights reserved. 75H1720
Use is further subject to the provisions at the end of this document. SA14-4472-00

Revised 4/96
Page 16 of 21

M S500blu4b 0004002 110 I

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



.|||

IBM11S1325LP IBM1182325LP
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Self Refresh Cycle (Sleep Mode)

trass tres !
RAS \
Vie— trec *! X re
—'I tesr = -
—> tCF’ tCHD
UCAS Vin— y
LCAS Vi— /
—» twrn

tWF!P

-

Hi-Z —=-

an or uLn

NOTES:
1. Address is “H” or “L”

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

3. If tRASS > tCHD (mln) then tCHD applies.
If trass < tcho (Min) then teys applies.
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RAS Only Refresh Cycle

tre

tras trp

trrc -

c
Ol
p 1
n
<
I
I

-
0
P
0

Address

Von_
Hi-Z

DOUT
Vo

an or “L.”

Note: WE, Dy are “H” or “L”
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IBM1181325LP IBM11S2325LP
IBM11S1325LM IBM115S2325LM
1M/2M x 32 SO DIMM Module

CAS Before RAS Refresh Cycle

tac
tras I tre
Vin— - -
RAS \
ViL— tarc X i
—-| tesr f—
- t
V, < tCHFl
UCAS "~ i
LCASy, _
— tWRH tWRH
twnp tWRP

teoo

VOH —_

Dy Hi-Z
VoL~

Dour Hi-Z
: HH” or HL)]
NOTE: Address is “H” or “L”
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Initial release of combined spec for 1M x 32, 2M x 32. Includes -6R speed sort offering.
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