IBM11D1360E IBM11D2360E
IBM11E1360E IBM11E2360E
1

M/2M x 36 DRAM Module

Features

* 72-Pin Single-In-Line Memory Module
* Performance:

60 | -70
:trac : RAS Access Time . 60ns 70ns
‘teac | CAS Access Time ' 15ns | 18ns

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

: tac  Cycle Time i110ns!130ns

tec :Fast Page Mode Cycle Time3 40ns | 45ns

* High Performance CMOS process

e Single 5V, + 0.5V Power Supply

* All inputs & outputs are fully TTL & CMOS
compatible

* Low active current dissipation

* Fast Page Mode 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 parity
applications

* Gold and tin/lead tab versions available

*» DRAMSs in SOJ Package

Description

The IBM11D2360E is an 8MB 72-pin 4-byte single
in-line memory module (SIMM). The module is orga-
nized as a 2Mx36 high speed memory array, and is
configured as two 1Mx36 banks - each indepen-
dently selectable via unique RAS inputs. The
assembly is intended for use in 36 and 72 bit appli-
cations where interleave of 9 or 18 bit words is not
required. It is manufactured with sixteen 1Mx4
devices, each in a 300mil package, and two 1Mx4
‘Quad CAS’ devices for parity. The use of ‘Quad
CAS' devices results in reduced SIMM height and

lower power dissipation.

The IBM11D1360E is a 4MB half populated version,
manufactured with eight 1Mx4 devices and one
1Mx4 ‘Quad CAS’ device.

The IBM 72-Pin SIMMs provide a high performance,
flexible 4-byte interface in a 4.25” long footprint.
Related products include the 2Mx32 non-parity
SIMM, IBM11D2320B, as well as other density offer-
ings.
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1BM11D2360E IBM11D1360E
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

Pin Description Pinout

'Row Address Strobe (4MB) | Pin# Name  Pin# Name  Pin#
RASO - RAS3 Address Strobe (8MB) :

(¢

ASQ - CAS3 fCqumn Address Strobe

WE 'Read/write Input ' o
" AO0- A9 | Address Inputs
DQO-7, 9-16,
18-25, 27-34 ;Data Input/output

PQ8, 17, 26, 35 - Parity Input/output

Veo  Power (+5V)
Vss :Ground

"NC No Connect
PD1 - PD4 Presence Detects

20 iDQ4 44 'RASO 68

21 DQ22 45 RAS1* | 69

22 DQ5 | 46 INC | 70

23 | DQ23 47 WE 71

24 DQ6 48 NC S

Vss

2. *RAS1 and RAS3 are “NC” on 4MB SIMM.

1. DQ numbering is compatible with non-parity (x32) version.

Ordering Information

... Organization : Speed .  Addr.

60ns
IBM11D1360E-70 :
IBM11E1360E-60

IBMITEIS80E-70 | o0 7ons
IBM11D1360E-60J 60ns

IBM11D1360E-70J 70ns
1IBM11E1360E-60J 60ns
IBM11E1360E-70J T 70ns

4.25” x .9" x .205”

10/10

1BM 360E-60 & 60ns
IBM11D2360E-70 70ns
P T
IBM11E2360E-70 70ns
IBM11D2360E-60J - 2Mx 36 T 6ons
iBM11D2360E-70J " 70ns
{IBM11E2360E-60) T eons

S

BM11E2360E-70J 70ns

4.25” x 1" x .360”

1. DRAM package designator appended to speed portion of part number on assemblies beginning with die rev G.
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IBM11D1360E  IBM11D2360E
IBM11E1360E  IBM11E2360E
1M/2M x 36 DRAM Module

Block Diagrams

Applies to both 4MB and 8MB SIMMs

________ 5q PQ8, 17, 26, 35 oa
Dottty 44459 114 e 111 j1yo0e
s DQi-4 DQ1-4 DQi-4 DQ1-2 DQi1-4
WE WE WE WE WE WE
CASQO CAS U1 CAS Uz TAS06 g — CAS uUs CAS uUs
RASO AR AR RES AR RS
OE OE CAST CAS3 OE b‘é
E AD-A9 (; A0-A9 EOE o AC?SE ) AO-A9 AO-A9
_ L= 0 L <00 T 1 j T j F
CASHt
DQ18¢t¢t -------- ttttDO25 DQ27tttt -------- :ttIDQIM
DQ1-4 DQ1-4 DQi-2 DQ14
WE WE WE WE
CASZ 1 CAS Us CAS U4 — &——CAS U7 CAS uUs
BAS? | RAS RAS RAS RAS
OE OE OE OE
L A0-A9 L AO-A9 AO0-AQ L AO-A9
R 2
CAS3 —

A =l
10 = ‘10 \ 10
AO-A9

Applies to 8MB SIMM only

poar YRR oasyyppeeceeqyypoes

DQ1- DQ1-4 DQ1-4 DQ1-4
WE WE WE WE WE WE
CASO CAS  u1o TAS  yi11 CASO y1s —ICAS U4 TAS s
BASt RAS RAS RAS RAS RAS
OE OF CAST  CAS3 CE 0_
l; AO-A9 E AO-AS E OE A0 A%A 2 ] AD-A9 AQ-A9
_ e = S~ -
. = 10 = 10 ~ /10\ =
CAS1
ST TT T }§ 10025 DQery oo {11000
DQ1-4 DQ1-4 DQ1 —4 DQ1-4
WE WE WE WE
CAS2 ICAS Y12 CAS  u13 — +—CA U1 CAS  u17
RAS3 |RAS HRAS AAS RAS
OE OE OE OE
I;L A0-A9 L AO0-A9 AO0-A9 L AO0-A9
= = S
= 10 = 10 = 10 = 10
CAS3 —
A0-A9
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IBM11D2360E  1BM11D1360E S =555

IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

Truth Table

Column
T B , __ Address . Address | " o
 Standby ‘ : , XX X High Impedance
Read s i L . L i H ! Row | Cad _Valid Data Out

Early-Write L L . Row & Col Valid Data In
Fast Page Mode - Read: : :

1st Cycle , : - :
Subsequent Cycles L HoL © H = NA | Col Valid Data Out

Fast Page Mode - Write: L I HsL L - Row | Col Valid Data In
1st Cycle : : :

—EfRow

Function All DQ, PQ bits

L HoL H Row z Col Valid Data Out

NA Col Valid Data In
Row @ N/A High Impedance

Subsequent Cycles I L | HoL

RAS-Only Refresh f L H
e ot RS P e H_>|_ o
‘ L

L

High Impedance

Row Col Data Out

Hidden Refresh

[l = T % r
>
>

Row Col Data In

Presence Detect

1M x 36 2M x 36
Pn T '

PD1 Vss Vss NC ; NC
PD2 Vss Vss NC NC

PD3 NC Vss NC Vss
; PD4 NC NC NC ; NC

1. NC=OPEN, Vgg = GND

Absolute Maximum Ratings

__Symbol __ Parameter Rating . Units © Notes

Vee . Power Supply Voltage -1.0t0 +6.0 Y 1

ViN Input Voltage -1.0t0 +6.0 Y : 1

Vout ‘Output Voltage , ) -1.0to +6.0 ] Vv § B 1 -

Torr Operating Temperature 010 +70 °C 1

Tsta : Storage Temperature -55to +125 °c :

Po Power Dissipation 4.2 (4MB) 8.4 (8MB) wo

lour Short Gircuit Output Current 50 L ma

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.
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IBM11D1360E  IBM11D2360E
IBM11E1360E IBM11E2360E
1M/2M x 36 DRAM Module

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

Symbol Parametr  Min_ Typ . Max_ Units | Notes
Vec  Supply Voltage 45 | 50 55 v o 1]
Vim  Input High Voltage 24 | — Vec+05,  V 12 |
Vi InputLow Voltage 00 — o8 v 1,2 |

1. All voltages referenced to Vgs.

ence.

2. Vy may overshoot to Vee + 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-

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

Symbol Parameter 1%;36 2'\&;)?6 : Units
Cn élnput Capacitance (A0-A9) 55 105 .
Cw Input Capacitance (4MB: AAS0, 8MB: RASO, 1) 47 | 48 pF
- MC.;WWW-?inb:tﬂgapacitance (4MB: RAS2, 8MB: RAS2, 3) 43 45 | pF
Cie Input Capacitance (CAS) 30 | 54 | pF
Cis Input Capacitance (WE) 70 ; a7 pF ’;
Cuo Output Capacitance (All DQ, PQ) - 12 25 pF
50H7977 ©IBM Corporation. All rights reserved.
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IBM11D2360E IBM11D1360E -_-==?==
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module
DC Electrical Characteristics (T, =010 +70°C, Voo = 5.0V £ 0.5V)
. 1Mx36 2Mx36
Symbol ! Parameter : Units : Notes :
: ;. Min Max Min Max :
:Operating Current -60 — 765 — 783 :
lcc1 Average Power Supply Operating Current : ' mA 1,23
(RAS, CAS, Address Cycling: tpe = tre min) -70 1 — 630 — 648 :
Standby Current (TTL). ’ :
lccz  : Power Supply Standby Current e 18 — 36 | mA
(RAS = CAS 2Vjn) 9
:RAS Only Refresh Current -60 % — 765 — 783 :
lccs i Average Power Supply Current, RAS Only Mode g ‘ mA 134
(RAS Cycling, CAS 2Viy: tgc = trc min) 70 2 — 630 — 648 :
: Fast Page Mode Current -60 P — 540 — 558
lcca  Average Power Supply Current, Fast Page Mode s g gt mA 01,2, 3
(RAS = v, CAS, Address Cycling: tpg = tpg min) -70 — 540 — 558
;Standby Current (CMOS)
lccs Power Supply Standby Current — 9 — 18 mA
{(RAS = CAS = V¢c - 0.2V)
CAS Before RAS Refresh Current -60 — 765 @ — 783
lccs Average Power Supply Current, CAS Before RAS Mode T : mA 11,34
:(RAS, CAS, Cycling: tpc = tre min) -70 — 630 | — 648 ;
. AAS0,1 | -50 = +50 | -50 | 450 ;
{Input Leakage Current : :
, Input Leakage Current, any input RAS2,3 | 40 | x40 40 | x40 |
(0.0 Vins (Vec < 6.0V) CAS 80«30 -60  +0 MA
All Other Pins Not Under Test = OV i :
i Aliothers . -90 @ +90 -180 | +180 :
R PR ' ‘A“% f
‘Output Leakage Current _: LA
o) (Dour is disabled, 0.0 < Vour < Vec) 100 #1020 ¢ 420 B
Qutput High Level
VoM Output "H" Level Voltage (lour = -5mA @ 2.4V) 24 . — 24 — v
Output Low Level
Y - —
oL Output "L" Level Voltage (lour = +4.2mA @ 0.4V) , 04 04 |V
1. lget, leea, lcca and Igge depend on cycle rate.
2. lcct, leca 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 Iccy, it can be changed once or less when CAS = V). ;
4. Refresh current is specified for 1 bank active and 1 bank standby. z
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IBM11D1360E  IBM11D2360E
IBM11E1360E  IBM11E2360E
1M/2M x 36 DRAM Module

AC Characteristics (T, =010 +70°C, Vgc = 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)4 and
V|L.

2. An initial pause of 100ps 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 tr = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70 ;
Min :  Max Min Max b
tre Random Read or Write Cycle Time 110 - 130 — ns :
trp RAS Precharge Time 40 : — 50 — ns
tcp CAS Precharge Time 10 — 10 — : ns
taas  RAS Pulse Width 60 10K 70 10K ns
tcas CAS Pulse Width 15 100K 20 100K ns
tass :Row Address Setup Time 0 —_ 0 — ' ns
taan Row Address Hold Time 10 — 10 — ns
tasc :Column Address Setup Time 0 — : 0 -— ns
tcan  Column Address Hold Time 10 — 10 — ns
thcp | RAS to CAS Delay Time 20 45 20 52 ns 2
thap RAS to Column Address Delay Time 13 30 15 35 ns 3
| tpen RAS Hold Time 15 0 — 18 — ns
tcsi  CAS Hold Time 60 | — 70 —  ns
tcre  {CAS to RAS Precharge Time 5 : — 5 — ; ns
toze CAS Delay Time from Dy 0 — 0 — : ns
tr Transition Time (Rise and Fall) ; 3 3 50 3 50 : ns
SRR S P I R
teen  Hold Time CAS Low to CAS High : 10 — — ns : 4
tar Column Address Hold Time Referenced to RAS — : — — — ns 5
1. Last rising CASx edge to first falling CASx edge.
2. Operation within the tggp (Max) limit ensures that tgac (max) can be met. trep (Max) is specified as a reference point only: if trep is
greater than the specified trep (Max) limit, then access time is controlled by tcac.
3. Operation within the tgap (Max) limit ensures that tgac (Max) can be met. trap (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.
4. Last falling CASx edge to first rising CASx edge.
5. This timing parameter is not applicable to this product, but applies to a related product in this family.
50H7977 ©IBM Corporation. All rights reserved.
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IBM11D2360E  IBM11D1360E =552

IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

Write Cycle

Symbol Parameter Units ~ Notes

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

twen | Write Command Hold Time 10 —_ 15 _ ns

tawe | Write Command to RAS Lead Tim L= — — —  ns ‘ 1

tow.  Write Command to CAS Lead Time - - = - s 1

twer §Write Command Hold Time Referenced to RAS — — : — — ns 1

:Data Hold Time Referenced to RAS — — — — ns 1

n Setup Time 0 — 0 — ns

i Hold Time 12— 15 —  ns

i 1. This timing parameter is not applicable to this product, but applies to a related product in this family.

Symbol Parameter Units | Notes
: . Min © Max : Min Max

EAccess Time from RAS : — ; 60 — 70 ns 1,2

ccess Time from CAS — 15 — 18 ns 1,2

ccess Time from Address — 30 — 35 ns 1,2

trcs i Read Command Setup Time 0 : — 0 - ns

then  Read Command Hold Time to CAS 0 — i 0 — ns 3

tran | Read Command Hold Time to RAS 0 — : 0 — ns 3

tRaL Column Address to RAS Lead Time 30 — ‘ 35 —_ ns

tca  Column Address to CAS Lead Time . — —_ ‘ — — i ns 4

AS to Output in Low-Z 0 - 0 - ns

utput Data Hold Time 0 —_ ; 0 —_ 5 ns

teop . CAS to Dy Delay Time 15 — 20 — | ns 4

torF

utput Buffer Turn-off Delay — 15 0 — 15  ns 5

. Measured with the specified current load and 100pF.
. Access time is determined by the latter of tgac, tcac, topa, taa-

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

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

ORwN -

;
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IBM11D1360E
IBM11E1360E
1M/2M x 36 DRAM Module

IBM11D2360E
IBM11E2360E

Fast Page Mode Cycle

-60 -70
Symbot Parameter T o o L L Units Notes
Min Max Min Max
tre Fast Page Mode Cycle Time 40 — 40 — ns
trasp ; Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcrRR : RAS Hold Time from CAS Precharge 35 — 40 —_ ns
— 35 — 40 ns 1,2
1. Access time is determined by the latter of trac, tcac, topa, taa.
2. Measured with the specified current load and 100pF.
Refresh Cycle
: -60 -70
Symbol : Parameter Units Notes
L Min Max Min ¢+ Max
old Time
tcHR (CAS before RAS Refresh Cycle) 10 - 10 - ns
'CAS Setup Time
tosm ' (CAS before RAS Refresh Cycle) 10 - 10 - ns
WE Setup Time _ _
WrP " EAS before RAS Refresh Cycle) 10 10 ns
WE Hold Time
WRH (TAS before RAS Refresh Cycle) 10 - 10 - ns
trec RAS Precharge to CAS Hold Time 0 — 4] — ns
trer Refresh Period — 16 — 16 ms 1
¢ 1.1024 refreshes are required every 16ms.
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IBM11D2360E IBM11D1360E
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

Read
tre
tRAS tRp
Vin — 1 = A'S
HAS \ Z
tesn
taco trsH le— tcrr
orCAS Vi — A tons /_
- toron
CASx Vu —
le tRaD
tash —n T tasc —=f
—{ tran
Address
tres
WE
toze —| tcop
D Hi‘Z
torF —~] 1w
Vor — A
Dour Hi-Z Valid Data Out Hi-Z
oL — _
trac o
H
: “H” or HL”
50H7977
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IBM11D1360E  IBM11D2360E
IBM11E1360E  IBM11E2360E
1M/2M x 36 DRAM Module

Write Cycle (Early Write)

tac
tras tre
Vin — 3 I A
RAS \ Z
Vi — * .
tosu i
tRCD tRSH |‘— tCHF’ —)
o"CAS Viy — 3 tcas |
— teicn
CASx Yo _ -
Address
twe
tos— — ton—~
Valid Data In
VOH —
Dour Hi-Z
“H” or “L”
50H7977 ©IBM Corporation. All rights vreserved.
SA14-4332-03 Use is further subject to the provisions at the end of this document.

Revised 8/96

B 900L14bL 0003k90 058 WA

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

Page 11 of 19



IBM11D2360E |IBM11D1360E
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

Fast Page Mode Read Cycle

trasp e trP ]
Vin— Y terrn X 1
RAS \
Vi — :
trep
CAS Vm_ Y teas [
or - R
a e —
CASx Vi_ \ feen /

rtres tres
tren
AA taa
Ly tora
pop—
-— —w t <—t OH’
. DZC
DlN 7 ‘
. o e tcac | [ teac
L‘tmc . torF | [
Vor-
Dour Dour 2
Vo|__ 4 K 7

. an or uL”

©IBM Corporation. All rights reserved.
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IBM11D1360E IBM11D2360E
IBM11E1360E IBM11E2360E
1M/2M x 36 DRAM Module

Fast Page Mode Write Cycle

ps)
(@]

trasp

tap _|

<_tRCD _

ter.|

tec

ter

e tRsn___ | '_tcnp N

twesd L

tweso

twesol ke

- 4 or Y7

50H7977
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IBM11D2360E  IBM11D1360E
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

RAS Only Refresh Cycle

the

taas tre

trpc o]

Address

Hi-Z

- “H” or "L”

Note: WE, D,y are "H" or “L”

©IBM Carporation. All rights reserved.
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iIBM11D1360E  IBM11D2360E
IBM11E1360E  IBM11E2360E
1M/2M x 36 DRAM Module

CAS Before RAS Refresh Cycle

tre
tras I trp
Vin— — -
RAS \
ViL— tFxPc Ny
tecsm f—
— tep
t
CAS Vi CHR
or
CASx V-
tcon |
Von —
D Hi-Z
Vo —
Hi-Z
: HH!’ or IKLH
NOTE: Address is “H” or “L”
50H7977 ©IBM Corporation. All rights reserved.
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IBM11D2360E IBM11D1360E
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Module

Hidden Refresh Cycle (Read)

tre tre
e tRP —»f trp —
tras tras
V|H — 1— -C X 3
RAS K
Vi - T ¥ m y
treo tasH — tenm tere
RE |
orCAS Vi — \ Z_
CASXx V||_ —_ -
~— trap traL — twrn
le— twre
Address Column
taa
toze —
ViH
Din
Vi
VOH —_ ﬂ(
Dour Hi-Z Valid Data Out ) Hi-Z
VoL — 4
trac
IIH” or HLH
50H7977
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IBM11D1360E  1BM11D2360E
IBM11E1360E  IBM11E2360E
1M/2M x 36 DRAM Module

Hidden Refresh Cycle (Write)

tre tre
trp — tap —
tras | tras
ViH — 3 —
RAS \ x
Vi — * - -]
treo thsn tenn | tere
CAS V4 — A
or
CASx Y — X g
Viu
Address Column
Vi

] tDS ha— — tDH fa—

Valid Data

Dour Hi-Z
\Y

oL —

“H” or “L”

50H7977 ©IBM Corporation. All rights reserved.
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IBM11D2360E  IBM11D1360E
IBM11E2360E IBM11E1360E
1M/2M x 36 DRAM Modute

Layout Drawing: IBM11D/E1360E (4MB) & IBM11D/E2360E (8MB)
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1M/2M x 36 DRAM Module

Revision Log

Rev Contents of Modification
12/95 Initial release of combined datasheet for 1M x 36, 2M x 36
Previously released as publications SA14-4313 (03H7149) and SA14-4309 (03H7148)
6/96 Updated ordering information
Added package descriptor to speed designation
8/96 :Corrected typo's
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