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2Mx36 DRAM SIMM Memory Module
FEATURES GENERAL DESCRIPTION

¢ Performance range: The Samsung KMM5362003/G is a 2M bitx 36 Dynamic

RAM high density memory module. The Samsung

tRac teac tre KMMS5362003/G consist of sixteen CMOS 1Mx4 bit DRAMs

KMM5362003-6 60ns 15ns 110ns In 20-pin SOJ packages and two CMOS 1M x4 bit Quad CAS

DRAMs 1n 24-pin SOJ package mounted on a 72-pin glass-

KMM5362003-7 70ns 20ns 130ns epoxy substrate A0 224F decouphing capacitor 1s mounted

KMM5362003-8 80ns 20ns 150ns under each DRAM.

Fast Page Mode operation The KMM5362003/G 1s a Singie In-line Memory Module with

CAS-before-RAS refresh capability edge connections and 1s intended for mounting into 72 pin
RAS-only and Hidden refresh capability edge connector sockets.

TTL compatible inputs and outputs
Single +5V + 10% power supply
1024 cycles/16ms refresh

JEDEC standard pinout

PIN CONF'GURATIONS (Front View)

* @& ¢ * o s

Pin Symbal Pin Symbol R 20— Pin Name Pin Function
1 Vsg 37 DBQy; o
2 DOy 38 DQgs B Ag-Ag Address Inputs
— L0000 Inlalalalal
3 Dy 39 Vsg - DQy-DQas Data in/Out
4 DO 40 CAS — .
‘ ° [ w Read/Wnite Input
5 DQ a1 CAS, ]
& DG, 42 £AS,  Shoan  gooooo RAS,,RAS; Row Address Strobe
7 DQo 43 CAS — CAS,-CAS; Column Address Strobe
8 DOj 44 RA5p [ ]
9 DO 45 BASs g — - PDy-PD4 Presence Detect
—— lwl i 200
10 Vee 46 NC - Vee Power (+5V)
1t ONG a7 W = Vee Ground
12 A 48 NC -
13 A, 43 DO H SO T NC No Connection
14 Ap 50 DQyy 1
15 Ay 51 DQyp [—
® Al 52 DQzs i [ — Presence Detect Pins (Optional)
17 As 53 DQyp 36 3 ACAn__noanoon
18 Ag 54 DQag Pin 60ns 70ns 80ns
19 NC 5 00 PD, NC NC NC
20 DQs 56 DQap 37 oI i
21 DOz 57 Dap — PD; NC NC NC
2 DQs 58 DQg - PD4 NC Vss NC
9V 1
28 00z 59 Ve o T — PD. NC NC Vss
24 DQOg 680 DQaqp - Do oooan
25  DQaa 61 DOwn - * Pin Connection Changing Available
26 DQy 62 DQaa —
27  DQps 63 DQys ] TTrouTT o
1 Loono
28 Az 64 DQas -
23 NC 65 DQis —
30 Vee 66 NC -
3t Ag 67 PD; - Then ooom
32 Ag 68  PDp -
33 RAS; 69 PD3 [
34 RAS, 70 PD, é
OO 1=,
35 DO 71 NC 72 O
36 DOg 72 Vg
PSimsung o
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FUNCTIONAL BLOCK DIAGRAM
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o733 D02 —0- e Cas
W DQs——O——— DQ3 w
Aohg DOy O— Qs AgAg
# L_J'_—T DQg-12 l————-—a—E"??
RAS DQy DOy RAS
ﬁ& O— CAS Doz b ——O—— 0Q> CAS —0 CR1
w DQa —0— DOz W
Ap-Ag D04 —0O DQ4 Ag-Ag
/;4 o DQa-15 O -37
m DQy & DQ4 m
CAS DQz —O— DQ2 CAS
w DQz —O DQs W
Ag-Ag DQ, —0— DQ4 Ag-Ag
Vel ]——EE DQg = 7
RAS 0Q4 -O0—— DOy RAS
CAS, O- CAS DQo —0O— DOy fo7. 14 CAZ,
W DQs —O DQa W
Aohg DQsfp————O———]DQs Aghg
OF
/;JEE——‘ DQ22.25 ——4}
RAS DQy DOy BAS
CAS D@2 —0— DQz CAS
W 0Q3 —0— DQs w
Ag-Ag DQ4 f—-——"-O———] D0 Ap-Ag
"b_- L— DQo7-30 oL
RAS DOy O— D RAS
CASs © orx D@z o— DGz A3 A%,
w DQy p——O———DCs W
Ag-Ag DQq —O DQq4 Ag-Ag
7 = DQO3i-34 o
RAS DQ4 L DQy RAS
TAS DOz }——— —O———— D2 CAS
W 0Qs —O- DQs W
Ag-Ag 0Q4 —O DQa Ag-Ag
A= =
RAS 0o RAS
5, 17, 26 35
ggs': DOy O DOy g;‘:
R Do —0 D RS
TR b 03 ———O—'——’ ggs CAS;
w 4 4 w
Ap-Ag Ag-Ag
#1E o
Voe O-
-L 0 22pF Capacitor To all DRAMS

T on esach DAAM

Vas O—
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ABSOLUTE MAXIMUM RATINGS*

Item ] Symbol Rating Units
L Voltage gn_@y Pin Relative to Vsg Vin, Vour -1t0o +7.0 \%
Voltage on Ve Supply Relative to Vg Vee -1to +7.0 v
Storeigei'l'iemp%re Tsra -55t0 +150 °C
Power DI;SID;t;OrT I Po 10.8 w
Shorta;:unt Out}E Current los 7 50 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detatled in the operational sections of this data sheet. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability. 2

RECOMMENDED OPERATING COND'T'ONS (Voltage referenced 1o Vss, Ta =0 to 70°C)

! Iltem Symbol Min Tvp Max Unit

. Supply Voltage Vee 4.5 5.0 5.5 \
Groun;j - Vss 0 0 0 vV

" Input H|gh legag;_- - Vin 24 — Vee+1 1'%

’ Input Low Voltage - f Vi -1.0 | — | 0.8 v

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Part No. Symbol Min Max Unitsj
| pogouene mmeERe - a2
: = - ce — ! m
i (RAS, CAS, Address Cycling @trc -mln.ﬂ KMM5362003.8 | _ 648 ma
Standby Current
| (AAS=CAS=Vy) lccz — 36 mA
RAS-Only Refresh Current* Emmgggggggg ‘ ' - ggg :: |
(CAS=Vin, RAS Cycling @tac=min.) | ces -
| ST KMM5362003-8 — 648 mA
Fast Page Mode Current* ﬁmmgggggggs | _ ggg . :1’2
(RAS=V\, CAS Cycling: tec =min.) cea
KMM5362003-8 — 468 mA
Standby Current
(RAS=CAS=Vec-0.2v) ees - 18 mA
T A w .
CAS-Before-RAS Refresh Current* ‘ Emmgggggggg lcce — ?gg mz
(RAS and CAS Cycling @trc =min.) | KMMS5362003-8 — 648 | mA
input Leakage Current
(Any input 0<Vin< B85V, all other pins not under test=0V) h ~180 180 uA
Qutput Leakage Current
(Data out 1s disabled, 0V < Voyr <55V) lou -20 20 HA
Output High Voltage Level (lon = —5mA) Von 2.4 — v
Output Low Voltage Level (o =4.2mA) VoL . — 0.4 Vv |

*NOTE: Iccy, locs, Icca and Ioes are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as an average current.

ELECTRONICS
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CAPACITANCE (1,=25°C)

{ Item Symbol Min Max Unit
Input Capacitance [Ao-Ag Cins — 148 pF
Input Capacitance (W] Cinz — 166 pF
Input Capacitance [RASo, RAS,) Cing - 83 pF
Input Capacitance [CAS,-CASs ] Cina - 62 pF
Input/Qutput Capacitance (DQ] Coa — 20 pF

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

KMM53562003-6 | KMM5362003-7 | KMM5362003-8
Standard Operation Symbol Unit | Notes
Min | Max |Min| Max |Min| Max
Random read or write cycle time trc 110 130 150 ns
| Access time from RAS thac 60 70 80 | ns 3,4
Access time from CAS tcac 15 20 20| ns | 3,4,5
Access time from column address taa 30 35 40 | ns 3,1
CAS to output in Low-Z terz 0 0 0 ns 3
T)utput bufter turn-off delay torF 0 15 0 20 0 20| ns 7
| Transition time (nise 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 15 20 20 ns T
CAS hold time tosH 60 70 80 ns
| cAS pulse width tcas 15| 10,000 | 20| 10,000 | 20| 10,000 [ ns
AAS to CAS delay time thco 20 45| 20 50 | 20 60 | ns 4
| RAS to column address delay time trao 15 30| 15 35| 15 40 | ns "
CAS to RAS precharge time tcrp 5 5 5 ns
Row address set-up time tasm 0 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 tcan 15 15 15 ns
| Column address hold referenced to RAS | tar 50 55 60 ns 6
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time trcs 0 0 0 ns
7Read command hold referenced to CAS | trow 0 0 0 ns
Read command hold referenced to RAS | tran 0 0 0 ns
Write command hold time tweH 10 10 10 ns
Write command hold referenced to RAS | twea a5 55 60 ns 6
Write command pulse width twe 10 15 15 ns
Write command to BAS lead time trwL 15 20 20 ns
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AC CHARACTERISTICS (continued)

KMM5362003-6 | KMM5362003-7 | KMM5362003-8
Standard Operation Symbol Unit | Notes
Min Max Min Max | Min Max
Write command to CAS lead time towe 15 | 20 20 ns
Data in set up time tos o 0 ! 0 0 ;s 10
| Data in hold time fom 15 15 s ns | 10
Data in hold referenced to RAS tonr 50 55 60 ns 6
Refresh period 1Rer 16 16 16 ns | N
Write comma;g;e_t-l];) ti-rn_e twes 0] 0 0 ns 8
i CAS set-up time (C-B-R refresh) lcs:” 10 10 10 ns i
] CAS hold time (C-B-R refresh) tonm 10 15 15 ns
; RAS precharge to CAS hold time trrc 5 5 5 ns
| Access time from CAS precharge tcra 35 40 45| ns 3
Fast page mode cycle time trc %A40 45 50 ns o
CAS precha};}e time (Fast page) tcp 10 10 10 ns
RAS pulse width (Fast page) trasp 60 [ 200,000 , 70 | 200,000 | 80 { 200,000 | ns
W to RAS precharge time (C-B-R refre_sh) twrp 10 10 10 ns
Wto RAS hold time (C-B-R refresh) twrH 10 10 10 ns
CAS precharge (C-B-R counter test) teer 30 35 40 ns
NOTES
1. An initial pause of 200us is required after power- 8. twes is non restrictive operating parameters.

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

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

uring timing of input signals. Transition times are

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

measured between Viy(min) and Vi(max) and are 9. Either tacy or tary must be satistied for a read
assumed to be 5ns for all inputs. cycle.

3. Measured with a load equivalent to 2TTL loads and 10. These parameters are referenced to the CAS lead-
100pF. ing edge in early write cycles.

4. Operation within the tecp(max) limit insures that 11. Operation within the tgap(max) limit insures that
trac{max) can be met. tan(max) is specified as a trac{max) can be met. tpap(max) is specified as a
reference point only. If tacp is greater than the reference point only. If trsp IS greater than the
specified taco(max) limit, then access time is con- specified tpap{max) limit, then access time is con-
trolled exclusively by tcac. trolled by tas.

5. Assumes that tacp > trop(max).

6. tar, twer, tonr are referenced to taap(max).

7. This parameter defines the time at which the out-

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

s utig
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PACKAGE DIMENSIONS

Units Inches (millimeters)

4 250(107 95)

3 984(101 19)
133 (3 38)
R 062 (157) R 125(3 18)
©
N > =z
T =
- \ g £
g g
8 v xx =
s __'9‘ Y
ST
mﬂ]lIHIHHHIIJHHHHIlllllllQFHHHH[””IH[IHHHUH||l|]l|]
2
e 080 (2 03) 350 (6 35 )
g RO062+ DO4({R1 57+ 10)

250(6 35)

3 750(95 25)

KMM5362003G: DETAIL OF CONTACTS (Gold Plating Lead)

_ 370(9 40) MAX
010( 25) MAX
T

.050(1 27) L—L 0411 004(1 04 10)

225(5 71) MIN

KMM5362003: DETAIL OF CONTACTS (Solder Plating Lead) o541 37
| 047(1 19)

010(.25) MAX j_ﬂ G 100(2 54) MIN

050(1 27) L—— 036+ 004(914+ 10)

Tolerances: + .005(.13) unless otherwise
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