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IBM11S8320HP

8M x 32 SO DIMM Module

Features

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

-60
trac | RAS Access Time 60ns
tcac i CAS Access Time 15ns

taa | Access Time From Address | 30ns

tac  Cycle Time

tec : Fast Page Cycle Time

High Performance CMOS process

Single 3.3V * 0.3V Power Supply

Low active current consumption

All inputs & outputs are LVTTL(3.3V) compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only, CBR, Hidden and

Self Refresh

4096 refresh cycles distributed across 256ms

* 12/11 Addressing (Row/Column)

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

* Au contacts

Description

The IBM11S8320HP is a 32MB industry standard
72-pin 4-byte small outline dual in-line memory mod-
ule (SO DIMM). The module is organized as a
8Mx32 high speed memory array that is intended for
use in 16, 32 and 64 hit applications. It is manufac-
tured with four 8Mx8 TSOP devices, each in a
500mil package.

The use of TSOP packages allows tight SO DIMM
spacing (.3" on center).

This assembly is intended for use in space con-
strained 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.

Card OQutline

XN asa000000000000000000000000000000000 RS

(Front) 1
(Back) 2
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1BM11S8320HP

8M x 32 SO DIMM Module

Pin Description Pinout

RAS0, RAS2 Row Address Strobe Pin# ?Name Pin# {Name | Pin# ;Nameg Pin# :Name | Pin# ‘Name | Pin# :Name

CAS0-TAS3  Column Address Strobe 1 Vss 13 A1 o5 IDQI3. 37 DQ18 49 DQ20| 61 Voo
WE { Read/write Input i :
AQ - A1t Address inputs

DQoO-7, 9-16,
18-25, 27-34 Data input/output

DQO 14 A2 | 26 DQi4 38 DQ19 50 DQ21| 62 ;DQ32

DQ2 | 16 A4 | 28 |[A7 40 TASO 52 DQ23| 64 DQ34

2

'3 D1 | 15 A3 | 27 DQIS 39 Vss | 51 DQ22 63 DQ33
-
5

Vee Power (+3.3V) DQ3 | 17 A5 | 29 A1l 41 CAS2 53 DQ24 65 NC

Vss EGround
NC ‘No Connect
PDt - PD7 ?Presence Detects

DQ4 | 18 A6 30 Vec | 42 CAS3| 54 DQ25 66 PD2

7 DQ5 | 19 A10 | 31 |A8 43 TAS1 55 NC | 67 PD3

8 'DQ6 | 20 NG 32 JA9 | 44 RASO 56 DO27 @ 68 PD4

9 DQ7 | 21 DQ9 | 383 INC 45 NC 67 DQ28 69 PDS

10 Vec | 22 DQ10 34 [RAS2 46 NC 58 DQ29. 70 PD6

11 (PD1 23 EDQH 35 DQ16; 47 ;W 58 :DQ31; 71 (PD7

12 A0 | 24 DO12] 36 NC = 48 NC | 60 DQ30| 72 Vss

Ordering Information

PartNumber 1 Organization | Speed | Dimensions | Power

3.3v

IBM1158320HP-60T 8M x 32 60ns 235" x 1" x .1496”
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IBM1158320HP

8M x 32 SO DIMM Module

Block Diagram

DQfl -7 DQ?- 16
DQ DQ
AO - A1t AC - A11 A0 - A1
WE WE WE
RASO RAS ut FAS vz
CASO CTAS TAS
y Iy
CASH1
DQ18 . DQ25 D027i DQ34
DQ DQ
AO - A11 AD - A11 AD - A11
E WE WE
RAS2 FAS us FAS us
AS2 CAS CAS
- Iy
CAS3
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IBM1158320HP

8M x 32 SO DIMM Module

Truth Table

Row Column )
Address Address All DQ bits

Function RAS AS WE
Standby H H—X X X X High Impedance
H
L
H

Read L L
Early-Write | L L

Row Col Valid Data Out
Row Col Valid Data In

Fast Page Mode - Read:

1st Cycle Row Col Valid Data Out

Subsequent Cycles : L H—L H N/A : Col Valid Data Out |

Fast Page Mode - Write:
1st Cycle

L H—L E L Row Col Valid Data In

Subsequent Cycles L HoL HoL NA - Col Valid Data In
RAS-Only Refresh L
CAS-Before-RAS Refresh . H-L

Row : N/A High Impedance
X 3 N/A High Impedance

X
H
H Row Col Data Out
Hidden Refresh e :
H
H

Write L—H-L Row Col Data In

H
L
D Read  LoHoL L
L

Self Refresh H—L X X High Impedance

Presence Detect

Pin -70
PD1 Vsg

PD2 Vss
PD3 NC
PD4 NC
PD5 NC
PD6 - NC
- ”,”WVWWMMM”MWQé;w“WW"HWthwwwm

©IBM Corporation, 1996. All rights reserved. 07H4042
Use is further subject to the provisions at the end of this document. SA14-4453-03

Revised 8/96
Page 4 of 20
H 900bl4b DDD4D53 L&2 WA

-

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



IBM11S8320HP

8M x 32 SO DIMM Module

.............. - |
Symbol Parameter e Units Notes
3.3 Volt
Ve Power Supply Voltage 05 to +46 o 14" 4
Vin Input Voltage -0.5 to min (Vg + 0.5, 4.6) 1
Vour Qutput Voltage -0.5 to min (Vgc + 0.5, 4.6) 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -55 to +150 °C 1
— pD S S Dissipa{tﬂion — 19 o w -
. |OUT S Shon C i rcun OUtDUtcu"en t e I o o] .

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.

Recommended DC Operating Conditions (T, =010 70°C)

3.3 Volt
Symbol Parameter
e e e Min Typ Max Units Notes
Voo Supply Voltage ' 3.0 3.3 3.6 v 1
Vin input High Voltage 2.0 —_ Veg+ 05 A 1,2
Vi Input Low Voltage 05 : —= i 08 \ 1,2

1. All voltages referenced to Vgs.
2. Vi may overshoot to Vg + 2.0V for pulse widths of < 4.0ns . V| may undershoot to -2.0V for pulse widths < 4.0ns . Pulse widths
measured at 50% points with amplitude measured peak to DC reference.

Capacitance (T, =0to +70°C, Vg = 3.3V + 0.3V)

Symbol o _ Parameter Max Units
Ch Input Capacitanc; (AO-AQ) B o 36 3 pF
Ciz Input Capacitance (RAS) 20 pF
Cis Input Capacitance (CAS) 15 : pF
Cis Input Capacitance (WE) 40 : pF
Cio EOutput Capacitance (DQ0-DQ34) 12 '» pF
07H4042 ©IBM Corporation, 1996. All rights reserved.
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IBM11858320HP

8M x 32 SO DIMM Module

DC Electrical Characteristics (T,o=0t0+70°C, Vcc =3.3 0.3V)

3.3 Volt
Symbol Parameter Units Notes
B Min o MaX

Operating Current

leet Average Power Supply Operating Current -60 — 520 mA 1,2,3
RAS, CAS, Address Cycling: tse = tre min) 1
Standby Current (TTL)

lece Power Supply Standby Current —_ 8 mA

(RAS = CAS 2Vi)

RAS Only Refresh Current :
loca Average Power Supply Current, RAS Only Mode -60 —_ 440 mA 1,3
(RAS Cycling, CAS 2V|y: the = tge min)

Fast Page Mode Current
leca Average Power Supply Current, EDO Mode -60 — 220 mA 1,2,3
(RAS =V,, CAS, Address Cycling: typc = typc min)

Standby Current (CMOS)
lccs Power Supply Standby Current — 800 A
(RAS = CAS = Vg - 0.2V)

CAS Before RAS Refresh Current ;
lccs Average Power Supply Current, CAS Before RAS Mode -60 — 480 mA : 1,3
(RAS, CAS, Cycling: tgc = tge min)

Self Refresh Current §
Average Power Supply Current during Self Refresh ;
lccz CBR cycle with RAS > trass (min); CAS held low; -60 — 1600 . pA
WE = Ve - 0.2V; Addresses and Dy = Ve - 0.2V or 0.2V,

Input Leakage Current RAS -4 +4 E
Input Leakage Current, any input R : {
"o (0.0 < Vi < (Vee + 0.3v) CAS KN WU B f
All Other Pins Not Under Test = 0V WE, ADD -8 +8 : j

Qutput Leakage Current

o) |(Dour is disabled, 0.0 € Vour € Vo) -2 +2 HA

Output High Level(LVTTL)
Output "H" Level Voltage (loyt= -2mA)

v, Output Low Level(LVTTL)
OH  :Qutput "L" Level Voltage {lgyr= +2mA)

Vou

Output High Level(LYVCMOS)
Output "H" Level Voltage (loyt= -2mA)

:Output Low Level(LVCMOS)
Output "L" Level Voltage (lout = +2mA)

VoL V0.2 — \Y 4

Vo

. leety leca: leca and legg depend on cycle rate.

. lee1, leca depend on output loading. Specified values are obtained with the output open.

. Address can be changed once or less while RAS = V| and CAS = V.

. VoL (LVCMOS) and Vop (LVCMOS) levels are not intended for use as timing reference levels. LVCMOS levels are the quiescent
state of a low impedance output driver, under the specified load condition.

WM -
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IBM1158320HP

8M x 32 SO DIMM Module

AC Characteristics
(TA =010 +70°C, Vcc =3.3V 0.3V)
1. 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 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 tr=2ns.
3. Vju(min.) and V\_(max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Viy
and VIL-
4. When both CAS0 & CAS1 or CAS2 & CAS3 go low at the same time, all 16 bits of data are read/written into the device. CAS0 &

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)

Symbol Parameter e Units Notes
tac Random Read or Write Cycle Time 110 — ns
7 tap  :RAS Precharge Time 40 — ns
tce  CAS Precharge Time 10 —_ ns
tras FAS Pulse Width 60 100K ns
tcas CAS Pulse Width 15 100K ns
tasr Row Address Setup Time 0 —_ ns
tran i Row Address Hold Time 10 — ns
tasc i Column Address Setup Time 0 — ns
tcan Column Address Hold Time 10 — ns
treo i RAS to CAS Delay Time 20 45 ns 1
trap | RAS to Column Address Delay Time 15 30 ns 2
tasn | RAS Hold Time 15 — ns
tcsn | CAS Hold Time 60 — ns
tere ;m to m Precharge Tim;m - 5 — ns
tozc CAS Delay Time from Dy 0 - ns
tT ?Transition Time (Rise and Fall) 3 50 ns
1. Operation within the tacp (max) limit ensures that taac (max) can be met. tgop (max) is specified as a reference point only: if trcp
is greater than the specified tgep {(max) limit, then access time is controlied by tcac.
2. Operation within the tgap (Max) limit ensures that tgac (Mmax) can be met. thap (Max) is specified as a reference point only: If trap |
is greater than the specified trap (max) limit, then access time is controlled by taa. :

07H4042
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IBM1158320HP

8M x 32 SO DIMM Module

Write Cycle
-60
Symbol Parameter Units Notes
Min

twes iWrite Command Set Up Time 0 ns 1
twen  iWrite Command Hold Time 10 ns
twp Write Command Pulse Width 10 ns
thwL  (Write Command to RAS Lead Time 15 ns
tew. Write Command to CAS Lead Time 15 ns

tos DwSetupTime 0 ns
ton Dy Hold Time 10 ns

1. twgs is not a restrictive operating parameter. It is included in the data shest as an electrical characteristic only. If twcs = twes(min.),
the cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the entire cycle. If the above

Read Cycle
Symbol Parameter - &0 Units Notes
Min Max

trac Access Time from RAS — 60 ns 1,2,3,4
tcac Access Time from CAS — 15 ns 1,3,4
taa Access Time from Address — 30 ns 1,34
tres Read Command Setup Time 0 —_ ns o
tacw | Read Command Hold Time to CAS | 0 — ‘ns 5
. feas ‘Chd}ﬁmand e ldTlme wmis e i o - - L
thaL Column Address to RAS Lead Time 30 —_ ns
toLz CAS to Output in Low-Z 0 — ns 3

*;—DD CAS to Dy Delay Time 15 — ns 5
torr Output Buffer Turn-off Delay 0 15 ns 6

n

- XK I )

1. Operation within the tgecp(max.) limit ensures that tgag(max.) can be met. tgcp(max.) is specified as a reference point only. If tgcp
is greater than the specified trep(max.) limit, then access time is controlled by tcac.

. Operation within the tgap(max.) limit ensures that tpac(max.) can be met. thap(max.) is specified as a reference point only. If trap is
greater than the specified tgap(max.) limit, then access time is controlled by taa.

. Measured with the specified current load and 100pF.

. Access time is determined by the latter of tgac, tcac. Iopa, taa-

. Either tgcy or tgry must be satisfied for a read cycle.

©1IBM Corporation, 1996. All rights reserved.
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= _é‘?== IBM11S8320HP

8M x 32 SO DIMM Module

-60' ,,,,,,,,,,,,
Symbol Parameter - ¢ Units Notes
Min. ©  Max.
tpc Fast Page Mode Cycle Time 40 ) = ns
trasp | Fast Page Mode RAS Pulse Width 60 200K ns
tepRH RAS Hold Time from CAS Precharge ¢ 35 — ns
tcpa Access Time from CAS Precharge — 35 ns 1,2
1. Access time is determined by the latter of trac, tcac, tcpa, taa-
2. Measured with the specified current load and 100pF at Vg = 0.8V and Vo= 2.0V.
Refresh Cycle
-60 .
Symbol Parameter - Units Notes
: Min Max
tC - ?é/\é"f-id‘lﬁ . T 10, C - -
HR | (CAS before RAS Refresh Cycle)
ICAS Setup Time —_
[osm  (CASbefore RASRefreshCycle) A e
WE Setup Time _
WAP  (CAS before RAS Refresh Cycle) 10 ns
t :WE Hold Time 10 _ ns
1 |(CAS before RAS Refresh Cycle) S R
trec | RAS Precharge to CAS Hold Time 0 — ns
‘e RefreshPerod — @6 | ms 1
1. 4096 refreshes are required every 256ms.
Self Refresh Cycle
-60 -70 ;
Symbol Parameter : Units Notes |

Min. @ Max. Min. Max.

:RAS Pulse Width
trass :During Self Refresh Cycle 10 | — 100 - us 1

RAS Precharge Time
During Self Refresh Cycle
CAS Hold Time

lons During Self Refresh Cycle =0 = -50 - ns !

thes 104 - 124 —_ ns 1

1. When using Self 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 intervat 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
immediately before entry to and immediately after exit from Self Refresh.
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IBM11S8320HP

8M x 32 SO DIMM Module

Read Cycle
tre
tRAS tnp

VH — ) 1 )
mAS \ /

Vi - 3 y

tesu i
trep trsH terp

Vin = . | i
TAS oA /

V|L - (

=—traD traL
—»{traH— —lasc —

Address Column

tan

le— tcop

te— torF —

Von —

Dour Hi-Z
VOL _

Valid Data Out >———— Hi-Z —

tFlAC

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

H or L7 Doing so will facilitate compatibility with future HPM DRAMSs.

©IBM Corporation, 1996. All rights reserved. 07H4042
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IBM11S8320HP

8M x 32 SO DIMM Module

Write Cycle (Early Write)

tre
tras tep
Vin — \ 4 X
RAS \ /
Vi — * T
tesu i ¢
treo trsH r_ CRP
Vin — ] teas I
CAS
VIL —_— -(
«— tRap
—ytasrie— tasc te—
ViH
Address
I
_ VIH t
WE WP
VIL
le—tpg —= f—1toH
y
Valid Data In
N
Dour Hi-Z
VoL —
P or KL NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
’ Doing so will facilitate compatibility with future HPM DRAMs.
07H4042 ©IBM Caorporation, 1996. All rights reserved.
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IBM11S8320HP

8M x 32 SO DIMM Module

Fast Page Mode Read Cycle

\RASP, l— ‘RP
Vin— A toprm i Y
RAS
Vi — i
IL 1
tre
<—tCP-— ‘_tRSH " -thnp 1
CAS
Address
tros t
tRCH— RCH
tAA —
™ < ton™
DZC
r_ to::DD"'
Din
[ teac |-
torr —f |« torF of e
Dour Dour 2
]

- “H” or “L”

07H4042
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1BM1158320HP

8M x 32 SO DIMM Module

Fast Page Mode Write Cycle

trase tap
RAS
Vi— 1 N
tec
letroco tep.) top | fe—tRoH ] '-tCRP-
|
Vi N
CAS e _tcas — &-——- tcas—u \-—tCAS J—
Vi r 7 ] K T
Vi
Address
Vi— :

: IIHH or HL”
07H4042 ©IBM Corporation, 1996. All rights reserved.
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IBM11S8320HP

8M x 32 SO DIMM Module

Hidden Refresh Cycle (Read)

thc tac
o tRp —» e trp —f
thas tras
Vi - A £ 3 ’ .
RAS [ Z
Vi — X 7 7
taco tren —»] tcur tere
|
— Vm
CAS
Vi
Vin
Address
I

DIN

Vor —

Dour
oL—

tozc —

Hi-Z

tcoo

[— tcac —=

Valid Data Qut

rriz-

- op 4L

trac

©iBM Corporation, 1996. All rights reserved.
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IBM1138320HP

.|||

8M x 32 SO DIMM Module

Hidden Refresh Cycle (Write)

tre tre

tap — trp —f

tras

3
>
W
<
X
!
|
il
[l |

Vie - T N

terp

treo trsh tonr

il
|

—led
tasr tasc

Address

Vi

\/IL

— tDS p— | tDH et

[)IN Valid Data

Dour Hi-Z
VoL —

- “H” or “L”
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IBM11858320HP

8M x 32 SO DIMM Module

Self Refresh Cycle (Sleep Mode)

thass tres

—= twan

T “H” or “L”

NOTE: Address is “H” or “L”
Once trass (Min) is provided and RAS remains low, the DRAM will be in Self Refresh,
commonly known as “Sleep Mode.”
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IBM11S8320HP

8M x 32 SO DIMM Module

RAS Only Refresh Cycle

tac
taas tre
Vin — E i A
RAS \ /
Vi - 3 7
Vi —
CAS
Vi —
tasale—
—{tran
Vin
Address
ViL —
VOH —_
Dour Hi-Z
VoL —
- “H" or “L”
NOTE: WE and Dy are "H” or “L”
07H4042 ©IBM Corporation, 1996. All rights reserved.
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IBM1158320HP

8M x 32 SO DIMM Module

CAS Before RAS Refresh Cycle

tac
tras trp
Vin— ] s A
RAS \ /
Vi — tnpc——l X i
——' tesr |-
—
hl tcHr
VIH_ -
CAS
Vo_ ] ]
—>{ twrn
twee

. an or uLn

NOTE: Address is “H” or “L.”
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IBM11S8320HP

<|||

8M x 32 SO DIMM Module

Layout Drawing

59.69
235 _ L 200MmIN
51.66 0787
2.034
500 | | _
97 Front
5
B J F
2X) ]
31877 | e T
1255 oo
b=
i~
4 \ ol
A__I __l 1.27 PITCH 8‘§
050 —lo
%- 1.00 WIDTH
; 039
44.45
' 1.750
3.175
A= 200
.125
Side

3.80
.1496 MAX, |‘

1.00 = 0.10

-

.039 + .0039

.339 MIN.

Note: All dimensions are typical unless otherwise stated. ~MLUMETERS
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IBM11S8320HP —
8M x 32 SO DIMM Module
Revision Log
Rev Contents of Modification
04/95 ﬁlnitial release of 8Mx32 specification using 8Mx8 12/11 addressing dram
04/96 . Corrected typos
07/96 ' Corrected features and ordering information
8/96 ‘Corrected typos
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