SAMISUNG

Semiconductor

KMM491000/KMM591000
~

o 1M x 9 DRAM SIP and SIMM Memory Modules

GENERAL DESCRIPTION

The Samsung KMM491000 and KMM591000 are
1M x 9 dynamic RAM high density memory mod-
ules. The ninth bit is generally used for parity and
is controlled by CAS9. Samsung's 1M x 9 memory
modules consist of nine KM41C1000 DRAMS in
20-pin SOJ packages mounted on a 30 pin glass-
epoxy substrate. A 0.22uF decoupling capacitor is
mounted under each DRAM.

The 1M x 9 DRAM modules are available in two
package styles. The KMM491000 is a SIP with leads
suitable for through hole mounting or for mounting
in a socket. The KMM591000 is a SIMM with edge
connections and are intended for mounting into 30
pin edge connector sockets.
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Part Numbers
KMM491000-10 100ns SIP Page Mode
KMM491000-12 120ns SIP Page Mode
KMMS591000-10 100ns SIMM Page Mode
KMMS591000-12 120ns SIMM Page Mode

FEATURES
W 1,048,576 x 9-bit Organization

M Ninth device has separate D, Q and CAS for
Parity applications.

B Performance range:

téAc tcac tre

KMM491000-10 100ns - 25ns  190ns
KMM591000-10 100ns = 25ns 190ns
KMM491000-12 120ns 30ns  220ns
KMMS591000-12 120ns .. 30ns  220ns

B Page Mode capability

B CAS-before-RAS Refresh capability

B RAS-only and Hidden Refresh capability

@ TTL compatible inputs and outputs

W Single +5V + 10% power supply -

B 512 cycles/8ms refresh

PIN CONFIGURATION

Pin Pin
Name Function

Ag-Ag Address
Input

D9 Data In

Q9 Data Out
DQ Data In/Out
w Read/Write
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FYRRT Input

oy RAS  Row Address
A6 14 Strobe

A7 15 CAS  Column

Das 16 Address

a8 v Strobe

A9 18 P —

NG 19 CAS9 Column

DO6. 20 Address
W Strobe

vss 22
Da7 23
NC 24
DQ8 25
Qe 26
AAS 27
CTASS: 28
D9 29
vee 30

Vee Power (+5V)
Vss Ground

"FOR PARITY BIT



KMM491000/KMM591000
1M x 9 DRAM SIP and SIMM Memory Modules

ELECTRICAL

CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on any pin relative to Vgg Vine Vout -1to +70 \'
Voltage on V¢ supply relative 10 Vgg Vee -1to +7.0 v
Storage Temperature Tag -55 to +150 °C
Power Dissipation Pp 5.4 w
Short Circuit Output Current los 50 mA

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum

rating conditions for extended periods may effect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltages referenced to Vgg, Ta = 010 70°C)

Item Symbol Min Tvp Max Unit
Supply Voitage Vee 45 50 55 v

Ground Vss 0 0 0 v

Input High Voltage Vi 24 - 6.5 Vv

Input Low Voltage Vi -1.0 - 0.8 v

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted.)

Parameter Symbol| Min | Max | Unit
Operating Current” . KMM491000-10, KMM591000 -10 | — | 540 | mA
(RAS and CAS cycling @ tge = min.)  KMN491000-12, KMM591000 -12 cc1 — 450 | mA
Standby Current (RAS = CAS = V) lecz — |18 | mA
RAS-Only Refresh Current’ ~ KMM491000-10, KMMS591000-10 | — | 540 | mA
(CAS = Vi, RAS cycling @ trc = min.) KMM491000-12, KMM591000 -12 CC3 — 450 | mA
Fast Page Mode Current’ . KMM491000-10, KMMS591000 -10 | — |30 | mA
(RAS =V, CAS cycling: tpc = min.) KMM491000-12, KMM591000 -12 CC4 — 270 | mA
Standby Current (RAS = CAS =V - 0.2V) lccs — |9 mA
CAS-Before-RAS Refresh Current* KMM491000-10, KMM591000 -10 ‘ — | 540 | mA
(RAS and CAS cycling @ tac = min.)  KMM491000-12, KMM591000 -12 ccr — 450 | mA
ot Lamage Cumnt Ay 10 Vi =051 « |w [ |m
ﬁ:":&"émm <Vour <55V) loo | -10 |10 |wA
Output High Voltage Level (1o, = 5mA) Vou 24 | — |V
Output Low Voltage Level (I, = 4.2mA) VoL — o4 |V

*NOTE: Iget, locar lcca Ices: @and lcy are dependent on output foading and cycle rates. Specified values are obtained with

the output open. I is specified as an average current.

CAPACITANCE (T, = 25°C)

Item Symbol | Min Max Unit
Input Capacitance (Ag - Ag, W, CAS. RAS) Cini — 60 pF
Input Capacitance (Dg, CASg) Cinz — 7 pF
Input Capacitance (DQ, - DQg) Coa — 15 pF
Output Capacitance (Qg) Cao — 10 pF
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KMM491000/KMMS591000
1M x 9 DRAM SIP and SIMM Memory Modules

AC CHARACTERISTICS

(0°C =T, =70°C, V¢ = 5.0V £ 10%, see notes 1,2)

KMM491000-10  KMM491000-12
KMM591000-10 KMMS581000-12
Symbol Min Max Min Max Unit | Notes

Standard Operation
Random read or write cycle time the 190 220 ns
Access time from RAS taac 100 120 ns 34
Access time from CAS teac 25 30 ns 44
Access time from column address taa 50 60 ns 3,10
Access time from CAS precharge tera 55 65 ns 3
CAS to output in Low-Z tolz 5 5 ns 3
Output buffer turn-off delay tore 0 30 0 35 ns 6
Transition time (rise and fall) tr 3 50 3 50 ns 2
RAS precharge time tgp 80 90 ns
RAS pulse width tras 100 10,000 | 120 10,000 | ns
RAS hold time trsH 25 30 ns
CAS precharge time teen 15 20 ns
CAS hold time tes 100 120 ns
CAS pulse width tcas 25 10,000 | 30 10,000 | ns
RAS to CAS delay time thep 25 75 25 90 ns 45
RAS to column address delay time | taap 20 50 20 60 ns 10
CAS to RAS precharge time tcap 10 10 ns
Row address set-up time task 0 0 ns
Row address hold time tRAH 15 15 ns
Column address set-up time tasc 0 0 ns
Column address hoid time tcan 20 25 ns
Column address to RAS lead time traL 50 60 ns
Read command set-up time tres 0 0 ns
P command g me w0 0 = |
Write command hold time twcH 20 25 ns
Write command pulse width twp 20 25 ns
Write command to RAS lead time thwL 25 30 ns
Write command to CAS lead time towe 25 30 ns
Data-in set-up time tps 0 0 ns 9
Data-in hold time ton 20 25 ns 9
Data-in hold time referenced to RAS toHR 95 115 ns
Refresh period (512 cycles) trer 8 8 ms
Write command set-up time twes 0 0 ns
CAS to write enable delay tewn 25 30 ns
%Tss-sggigrg% refresh) tosm 10 10 ns
:‘\‘CATSS’-‘ggotrl:an—%A_s refresh) tcHr 30 30 ns




KMM491000/KMMS91000

1M x 9 DRAM SIP and SIMM Memory Modules

AC CHARACTERISTICS
(Continued)

KMM481000-10  KMM491000-12
KMM581000-10  KMMS591000-12

Symbol Min Max Min Max Unit | Notes

RAS precharge to CAS hold time tapc 10 10 ns

Refresh counter test

CAS precharge time teer 50 60 ns

Fast page mode cycle time tec 60 70 ns

CAS precharge time

(Fast page mode) tce 10 15 ns

RAS puise width (Fast page mode) trase 100 100,000| 120 100,000 ns

Notes:

1.

2
3.
4

oo

S

An initial pause of 200us is required after power-up followed by any 8 RAS cycles before proper device
operation is achieved.

Vi, (min) and V,_ (max) are reference levels for measuring timing of input signals. Transition times are
measured between V,, (min) and V;_(max) and are assumed to be 5ns for all inputs.

Measured with a load equivalent to 2 TTL loads and 100pF.

Operation within the tacp (max) limit insures that tgac (max) can be met. tycp (Mmax) is specified as a
reference point only. If trcp is greater than the specified tpcp (max) limit, then access time is
controlled exclusively by tcac.

Assumes that tgcp = trep (Max).

This parameter defines the time at which the output achieves the open circuit condition and is not
referenced to Vo, or Vg .

twes: tawo» towp and tawp are non restrictive operating parameters. They are included in the data sheet
as electrical characteristic only. if twcs = twcs (min) the cycle is an early write cycle and the data
output pin will remain high impedance for the duration of the cycle.

Either tgcy OF tapy Must be satisfied for a read cycle.

These parameters are referenced to the CAS leading edge in early write cycles.

Operation within the tgap (Max) fimit insures that tgcp (max) can be met. tgap (Max) is specified as a
reference point only. If taap is greater than the specified trap {max) limit, then access time is controlled
by taa.



KMM491000/KMM591000
T\ 1M < 9 DRAM SIP and SIMM Memory Modules

TIMING DIAGRAMS
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KMM491000/KMM391000
1M x 9 DRAM SIP and SIMM Memory Modules

TIMING DIAGRAMS FAST PAGE MODE READ CYCLE
(Continued)
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KMM491000/KMM591000
\ 1M x 9 DRAM SIP and SIMM Memory Modules

TIMING DIAGRAMS RAS-ONLY REFRESH CYCLE
(Continued) NOTE: CAS = V,,;; W, D, Ag = DON'T CARE
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KMM491000/KMM591000
1M x 9 DRAM SIP and SIMM Memory Modules

TIMING DIAGRAMS
(Continued)

CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address, W, D = DON'T CARE
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KMM491000/KMM591000
1M x 9 DRAM SIP and SIMM Memory Modules

\

PACKAGE DIMENSIONS

KMM591000 1M x 9 SIMM
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Circuit diagrams utilizing SAMSUNG and/or SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS CO., LTD., products are included as a means of illustrating
typical semiconductor applications; consequently, complete information sufficient for construction purposes is not necessarily given. The information has been
carefully checked and is believed to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such information does not convey to the
purchaser of the semiconductor devices described herein any license under the patent ri%hts of SAMSUNG and/or SAMSUNG SEMICONDUCTOR &
TELECOMMUNICATIONS CO., LTD., or others. SAMSUNG and/or SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS CO., LTD., reserve the right to
change device specifications.
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