KMM594000A

SAMSUNG ELECTRONICS INC

BYE D

B 79G4lu42 0014519 231 EESMGK
DRAM MODULES

4MX9 CMOS DRAM SIMM Memory Module

GENERAL DESCRIPTION

The Samsung KMM534000A is a 4M bit X § Dynamic
RAM high density memory module. The Samsung

KMM594000A consist of nine KM41C4000AJ DRAMs

in 20-pin SOJ package mounted on a 30-pin glass-epoxy

substrate. A 0.22uF decoupling capacitor is mounted
under each 4M Bit DRAM.

FEATURES
* Performance range:
trac tcac tac
KMM594000A- 7 70ns 20ns 130ns
KMM594000A- 8 80ns 20ns 150ns
KMM594000A-10 | 100ns 25ns 180ns

Fast Page Mode operation
CAS-bafore-RAS refresh capability
RAS-only and Hidden refresh capability
TTL compatible inputs and outputs
Single +5Vx10% power supply

1024 cycles/16ms refresh
JEDEC standard pinout

FUNCTIONAL BLOCK DIAGRAM
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The KMM584000A is a Single In-line Memory Module
with edge connections and is intended for mounting into
30-pin edge connector sockets.

PIN CONFIGURATIONS
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DRAM MODULES

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Units
Voltage on Any Pin Relative to Vss Vin, Vour —-1to +7.0 \'/
Voitage on Ve Supply Relative to Vss Vce -1to +7.0 v
Storage Temperature Tstg -55to +150 °C
Power Dissipation Pp 54 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 ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (vottage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voitage Vce 4.5 5.0 5.5 v
Ground Vss 0] 0 0 Vv
Input High Voltage Vi 2.4 — Vee+1 \4
Input Low Voltage ViL -1.0 - 0.8 Vv
DC AND OPERATING CHARACTERISTICS
{Recommended cperating conditions unless otherwise noted.)
Parameter Symbol Min | Max | Units

Operating Current* KMMS94000A. 8 | lcor | — | 885 | ma
(RAS, CAS, Address Cycling @ trg=min.) KMM594000A-10 _ 765 mA
Standby Current
(ﬁS-:CTS=V|H) lccz — 18 mA
RAS-Only Refresh Current” KMMS94000A- 7 — | 9451 mA
((m:VIH R——AS Cyclmg @ tnc=min) KMM594000A- 8 ICCS b 855 mA

' KMM594000A-10 — 765 mA
Fast Page Mode Current* KMM594000A- 7 - | 720 mA
(RAS=V\L, CAS Cycling: tre=min.) KMMS594000A- 8 lcca - 630 mA

' ’ ’ KMM594000A-10 — 540 mA
Standby Current
(RAS=CAS=Vcc—0.2V) lecs - 9| mA
CAS-Before-RAS Refresh Current* KMMS94000A- 7 — | 945 mA.
(WS and m Cycling @ tRc=mil'l) KMM594000A- 8 ICCG - 855 mA

’ KMM594000A-10 — 765 mA

Input Leakage Current {(Any input O<VINSB.5V, _
all other pins not under test=0 volts.) . 901 90| uA
Output Leakage Current
(Data out is disabled, 0<Vour<5.5V) oL | =10 10| pA
Output High Voltage Level (lon=—5mA} VoH 2.4 — v
Output Low Volitage Level (lo,=4.2mA) VoL — 0.4 v

"NOTE: Icch, loes, Icca and Iccs are dependent on output loading and cycle rates. Specified values are obtained
with the output open. Icc is specified as average current.
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KMM594000A DRAM MODULES

CAPACITANCE (1.=25°C)

Item Symbol Min Max Unit
Input Capacitance (Ap-A1o) Cint — 55 pF
input Capacitance (RAS, CAS, W) Cinz — 65 pF
Input Capacitance (PD, PCAS) CiN3 — 10 pF
Input/Output Capacitance (DQp-DQy7) Coa — 15 pF
Output Capacitance (PQ) Cao - 10 pF

AC CHARACTERISTICS (0°C<Ta<70°C, Voc=5.0V£10%, See notes 1,2)

KMMS594000A-7 | KMM594000A-8 | KMM594000A-10
Standard Operation Symbol Unit | Notes
Min| Max |Min Max | Min Max

Random read or write cycle time tre 130 150 180 ns
Access time from RAS tRaC 70 BO 100| ns | 3,4
Access time from CAS teac 20 20 25/ ns [3,4,5
Access time from column address tan 35 40 50| ns | 3,11
CAS to output in Low-Z toLz 5 5 5 ns 3
Output buffer turn-off delay {oFF 0 15 0 15 0 20| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50| ns 2
RAS precharge time tRp 50 80 70 ns

RAS pulse width tras 70 10,000| 80| 10,000(100| 10,000| ns

RAS hold time trsH 20 20 25 ns

CAS hold time tcsH 70 80 100 ns

CAS pulse width tcas 20| 10,000( 20| 10,000| 25| 10,000| ns

RAS to CAS delay time treo 20 50| 20 60| 25 75| ns 4
RAS to column address delay time traD 15 35| 15 40| 20 50| ns | 11
CAS to RAS precharge time tcrp 5 5 10 ns

Row address set-up time tasm ¢] 0 0 ns

Row address hold time tRaH 10 10 15 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time tcaH 15 15 20 ns
Column address hold referenced to RAS | tar 55 60 75 ns ]
Column Address to RAS lead time tRAL 35 40 50 ns

Read command set-up time tres 0 0 0 ns

Read command hold referenced to CAS | trcH 0 ¢ 0 ns 9
Read command hold referenced to RAS | trru 0 0 0 ns g
Write command hold time tweH 15 15 20 ns

Write command hold referenced to RAS | twcr 55 60 75 ns 6
Write command pulse width twp 15 15 20 ns

Write command to RAS lead time tRwL 20 20 25 ns

Write command to CAS lead time tewL 20 20 25 ns
Data-in set-up time tos 0 0 0 ns 10
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KMM594000A DRAM MODULES

AC CHARACTEF“STICS (Continued)

KMMS594000A-7 | KMM594000A-8 | KMM594000A-10
Standard Operation Symboi Unit | Notes
Min| Max (Min| Max |Min| Max
Data-in hold time toH 15 15 20 ns 10
Data-in hold referenced to RAS toHR 55 60 75 ns 6
Refresh period REF 16 16 16| ms
Write command set-up time twcs 0 0] c ns 8
CAS setup time (C-B-R refresh) tcsr 10 10 10 ns
CAS hold time {C-B-R refresh) ichHr 20 30 30 ns
RAS precharge to CAS hold time tRPC 10 10 10 ns
Access time from CAS precharge tcpa 45 45 85| ns 3
Fast Page mode cycle time trc 50 50 60 ns
CAS precharge time (Fast page) tcp 10 10 10 ns
RAS pulse width (Fast page) tRASP 701200,000| 80|200,000|100|200,000| ns

NOTES

1. An initial pause of 200us is required after power- 8. twes, trwp, tcwp and tawp are non restrictive

Ll i Em i

up followed by any 8 RAS cycles before proper
device operation is achieved.

Vitmin} and ViLimax) are reference levels for measur-
ing timing of input signals. Transition times are
measured between ViHimin) and ViLmax), and are

operating parameters. They are included in the data
sheet as electrical characteristics only. If
twes>twes(min) the cycle is an early write cycle
and the data cut pin will remain high impedance for
the duration of the cycle.

assumed to be 5ns for all inputs. 9. Either tacH or trry Must be satisfied for a read
3. Measured with a load equivalent to 2 TTL loads and cycle. _

100pF 10. These parameters are referenced to the CAS
4. Operation within the trcpmax) limit insures that leading edge in early write cycles and to the W

tracmax) can be met. tacomax is specified as a leading edge in read-write cycles.

reference point only. If trep is greater than the 11. Operation within the tgap(max) limit insures that

~N oo

specified trcpmay) limit, then access time is con-
trolled exclusively by tcac.

. Assumes that trcD>tRCD(max).

tar, twcr, tonm are referenced to trap(max).

. This parameter defines the time at which the out-

put achieves the open circuit condition and is not
refernced to Von or VoL.

trac(max) can be met. trap{max) is specified as a
reference point only. If trap is greater than the
specified trap(max) limit, then access time Is con-
trolled by taa.
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TIMING DIAGRAMS
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TIMING DIAGRAMS {Continued)
FAST PAGE MODE READ CYCLE
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TIMING DIAGRAMS (Continued)

RAS-ONLY REFRESH CYCLE
Note: W=Don't Care
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TIMING DIAGRAMS (continued)
HIDDEN REFRESH CYCLE (READ)
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TIMING DIAGRAMS (Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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PACKAGE DIMENSIONS

Units: Inches (millimeters)
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