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DRAM MODULES

2Mx36 DRAM SIMM Memory Module

FEATURES
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GENERAL DESCRIPTION

The Samsung KMM536200082 1s a 1M bits x36 Dynamic
RAM high density memory module. The Samsung
KMM5362000B2 consist of sixteen CMOS 1Mx4 bt
DRAMs in 20-pin SOJ package and eight CMOS 1M x1 bit
DRAMg in 18-pin PLCC package mounted on a 72-pin
glass-epoxy substrate, A 0.22,F decoupling capacitor is

KMM536200082-8 | 8ons | 2oms | 150ms mounted under each DRAM,
* Fast Page Mode operation The KMM5362000B2 15 a Single in-ine Mermory Mpdule wth
+ CAS-before-RAS refresh capability edge connections and is intended for mounting into 72 pin
* RAS-only and Hidden refresh capability edge connector sockets.
* TTL compatible inputs and output
* Single +5V +10% power supply
* 1024 cycles/16ms refresh
* JEDEC standard pinout
PIN CONFIGURATIONS (rront View)
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS*

ltem Symbol Rating Units
Voltage on Any Pin Relative to Vss Vin: Vourt -110 +7.0 v
Voltags on Vce Supply Relative to Vgg Vee -1to +7.0 A
Storage Temperature Tsra -55to +150 °C
Power Dissipation Po 14.4 w
Short Circuit Qutput 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 affect device reliability. 2
RECOMMENDED OPERATlNG COND|T|ONS (Voltage referenced to Vs, Ta=0 to 70°C)
item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ground Vss 1] 0 0 v
Input High Voltage ViH 2.4 — Vec+ 1 v
Input Low Voltage Vi -1.0 — 0.8 v
DC AND OPERATING CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Units
Operating Current* KMM5362000B2-6 lec — 1024 mA
(RAS, CAS, Address Cycling KMM536200082-7 — 924 mA
@trc=min.) KMM536200082-8 — 824 mA
Standby Current
(AAS=CAS=V)y) lccz — 48 mA
RAS-Only Refresh Current* KMM536200082-6 — 1024 mA
(CAS =V, RAS Cycling @tac=min.) KMM5362000B2-7 Icca — 924 mA
’ ’ KMM5362000B2-8 — 824 mA
Fast Page Mode Current* KMM536200082-6 — 804 mA
(m=V|L CAS Cycling: tec =min ) KMM536200082-7 Icca —_ 704 mA
' P : KMM536200082-8 — 604 mA
Standby Current
(RAS=CAS=Vee-0.2V) lccs - 24 mA
CAS-Before-RAS Refresh Current* KMM536200082-6 - 1024 mA
(RAS and CAS Cycling @trc =min ) KMM536200082-7 lccs — 924 mA
) KMM536200082-8 — 824 mA
Input Leakage Current
(Any input 0 <Vy< 8.5V, all other pins not under test=0V) h 240 240 uA
Output Leakage Current
{Data out is disabled, OV < Voyr<55V) lou -20 20 uA
Output High Voltage Level (Ioy = —5mA) Vou 2.4 — v
Output Low Voltage Leval (lo. =4.2mA) VoL - 0.4 v

* NQTE: lgcy, lecs, locs and lggs are dependent on output loading and cycle rates. Specified values are obtained with

the output open. icc is specified as an average current.
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CAPACITANCE (1.=25°C)

r ltem Symbol Min Max Unit
[ Input Capacitance [Ao-As | Cini — 161 pF 4‘
l lnputCapacnance (W] Cinz — 168 pF

~ Input Capacitance [RASc- RASs] Cia —_ 42 pF ]

Input Capacitance [CAS,-CASs | Cina — 36 pF
| Input/Out,

put Capacitance _

[DQe-7, 915, 18725, 2734 Coar 29 pF |

t Input/Qutput Capacitance {DQs, 17, 26, as) Coaz — ‘ 39 pF

AC CHARACTERISTICS ©0°C<Ta <70°C, Voc =50V £ 10%. See notes 1, 2.)

| KMM5362000B82-6 | KMM5352000B2-7 | KMM5362000B2-8 ‘
Standard Operation Symbol , Unit Notes
Min | Max Min Max | Min Max !

Random read or write cycle time tre 110 130 150 ns
' Access time from RAS trac 60 70 80  ns | 3,4 11
Access time from CAS tcac 15 20 20| ns | 3,4,5
Access time from column address tan 30 35 40 | ns 3,11
CAS to output in Low-Z torz 0 0 0 ns 3
7Output buffer turn-off delay torF 0 15 o 20 0 20| ns 7
| Transition time (rise and fall) tr 3 50 3 50| 3 50| ns | 2
| RAS precharge time tap 40 50 60 ns
RAS pulse width tras 60| 10,000 | 70! 10,000 | 80| 10,000 ' ns
RAS hold time tRsH )
CAS hold time tesH
CAS pulse width " teas
fAS to CAS delay time trep
?_AS to column address delay time tRAD
CAS to RAS precharge time tcrp
Row address set-up time tasm
| Row address hold time traH
Column address set-up; time tasc
Column adress hold time tcan

Column address hold referenced to RAS| taq

Column address to RAS lead time trAL

Read command set-up time tres

Read command hold referenced to CAS | trcu

Read command hold referenced to RAS tran

Write command hold time twen

Write command hold referenced to RAS | twer

ﬂ ELECTRONICS




SAMSUNG ELECTRONICS INC

KMM5362000B2/B2G

B7E D W ?9b4l42 0015180 791 EESMGK

DRAM MODULES

AC CHARACTER'STICS (Continued)

KMM5362000B2-6 | KMM536200082-7 | KMM536200082-8
Standard Operation Symbol Unit | Notes

. Min | Max | Min Max | Min Max
| Write command pulse width twp 15" 15 15 ns

‘Write command to FAS lead tme trwt 15 20 20 ns

Write command to CAS lead time tewl 15 20 20 ns
Jilzat@ setup time tos i 0 0 0 ns 10
| Data In hold time ton 15 15 20 ns 10
" Data i hold referenced to RAS tomR 50 55 60 ns 6
"Refresh period treer 16 16 16| ms
Titecommand set-up time twes 0 0 0 ns 8

CAS set-up time (C-B-R refresh) tesk 10 10 10 ns
?TS hold tlme(TC-B-ﬁ refresh) tohr 10 15 15 ns
RAS precharge 1o CAS hold time trpc 5 5 5 ns
| Access time from CAS precharge topa 35 40 45 | ns 3
r7Fast;z;é;r;oidie cycTeEr? N 7“—_;; 40 45 50 ns ]
?S;)recrmg;}ﬁ( Fast page) tcp 10 10 10 ns

RAS pulse width (Fast page) | trasp 60 | 200,000 70 | 200,000 | 80 | 200,000 | ns o
NOTES

1. An initial pause of 200us is required after power- 8. twcs is non restrictive operating parameters.

~N W,

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

. Viu(min) and V(max) are reference levels for meas-

uring timing of input signals. Transition times are
measured between Viy(min) and Vy(max) and are
assumed to be 5ns for all inputs.

- Measured with aload equivalent to 2 TTL loads and

100pF.

. Operation within the tgep(max) limit insures that

taac(max) can be met. taep(max) is specified as a
reference point only. If tacp is greater than the
specified tacofmax) limit, then access time is con-
trolled exclusively by toac.

- Assumes that tacp > trep{max).
N tAR, twcpg, tonr are referenced to tRAn(max).
. This parameter defines the time at which the out-

put achieves the open circuit condition and is not
referenced to Voy or VoL

10.

11.

It is included in the data sheet as electrical chara-
cteristics only. If twcs>twes{min) the cycle is an
early write cycle and the data out pin will remain
high impedance for the duration of the cycle.

. Either tacy Or tees must be satisfied for a read

cycle,

These parameters are referenced to the CAS lead-
ing edge in early write cycles.

Operation within the trap(max) fimit insures that
trac(max) can be met. taap(max} is specified as a
reference point only. If taap is greater than the
specified tgap(max) limit, then access time is con-
trolled by taa.
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KMM5362000B2/B2G DRAM MODULES
PACKAGE DlMENS|ONS Units: Inches (milhmeters)
4.250(107 95)
3984(101.19)
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— 080(2 03) 250(6 35)
R 062+ 004(R157+ 10)

250(6 35)

el 250(6 35)
3 750(95 25)

KMM5362000B2G: DETAIL OF CONTACTS (Gold Plating Lead)

ﬂ ﬂ .350(8.89) MAX
100(2.54) MAX .010(2.5)MIN
1 |
T q]:
.0s0(1 27) 041+ 004(104 % 10)
ﬁ
KMM536200082: DETAIL OF CONTACTS (Solder Plating Lead) ‘ 054(1.37)
| 047(1.19)

(@]
MAX-—_—L_D D 1 .100(2.54) MIN
i

050(1.27) 038+ 004(.914£.10)

Tolerances: + .005(.13) unless otherwise specified
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