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2MX36 DRAM SIMM Memory Module

FEATURES GENERAL DESCRIPTION
* Performance range: The Samsung KMM53620008B is a 2M bits x 36 Dynam-
T ic RAM high density memory module. The Samsung
thac teac tac KMM5362000B consist of sixteen CMOS 1M x4 bit
KMM5362000B-6 60ns 15ns 110ns DRAMs in 20-pin SOJ package and eight CMOS 1M x 1
KMM53620008-7 70ns 20ns 130ns ] bit DRAMSs in 20-pin SOJ package mountgd ona 72-.p‘rn
glass-epoxy substrate. A 0.22;F decoupling capacitor
gMMSSSZOODB'B i 80ns 20ns 130ns is mounted for each DRAM.
* Fast Page Mode operation The KMM53620008B is a Single In-line Memory Module
* CAS-before-RAS refresh capability with edge connections and is intended for mounting into
* RAS-only and Hidden Refresh capability 72-pin edge connector sockets.

¢ TTL compatible inputs and outputs
¢ Single +5V+10% power supply

¢ 1024 cycles/16ms refrash

* JEDEC standard pinout

PIN CONFIGURATIONS (Front view)

Pin | Symbol | Pin | Symbol JO Pin Name Pin Function
1 Vss 37 DQ47
2 DQg 38 DQ3s | 1 5 fulalatalailfelalalsle) Ao-Ag Address Inputs
3 DQis 39 \./.Si — DQp-DQ3s Data In/Qut
4 DQ 40 | CASo - — w Read/Write Input
5 DQ1g 41 C_A§2 - 0A0 _nooneo pl—
6 DQ> 42 | CAS; | — E 5 RASy-RASz | Row Address Strobe
7 DQ 43 CAS =) a o
6 | DGy | 44 | FAS, =l [ S oo CASo-CAS3 gﬁ?&" Address
g9 DQy4 45 | RASq [ 3 T S
10 Voo 46 NC — E § PD+-PD4 Presence Detect
11 NC 47 | W — Voo Power (+5V)
12 Ag 48 | NC - 0ocno _ooann Ve Ground
13 | A 49 | DQs =y B =S _
14 Ap 50 DQy7 — E p NC No connection
15 A3 51 DOIO — UDoOT Ooooa
o ]l ieiniainlg] 00000
16 Aq 52 DQos ] § B Presence Detect Pins {Optional)
17 As 53 | DQyy | as i
18 Ag 54 | DQog Do o Pin | 60ns | 70ns 80ns
19 NC 55 DQ12 a Ho--annac
] = PD; NC NC NC
20 | DQs | 56 | DOsp | 37 {18 g i
21 DQso 57 DQ13 [ B T—m PD2 NC NC NC
22 DQs 58 DQx4 E d b Oooon annog PD. NG vV NC
23 DQz3 | 59 | Vec | =k : 3 5
24 DQs 60 | DQay mf 5 PDa NC NC Vss
25 DQ24 61 DQ14 ] onnes SRR * Pin Connection Changing Available
26 DQ7 62 DQas —
27 DQ2s 63 DQis | E E
L EE TR
16 | g h
30 | Vec 66 | NC =k i
31 AB 67 PD-' : q F LILTUDLY j2)ju = )m my
32 Ag 68 PD> — e
33 RAS; | 69 | PD; =
34 RAS» 70 PD4 5
as 0026 71 NC 70 O |9[wiu 0| spun i nuiaa)
36 DQs 72 Vss
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i
FUNCTIONAL BLOCK DIAGRAM
CAS, 0—
DQo.3
DQy| DQy CAS
TAS DQf—O—1DQ: AAS —0 AAS
AAS; 0—— AAsS DQsp——O0——— DQs OF
/_}7— DE W AgAy DQJ——0——|DQs AcAs W ;l’
I 1 DQa 7 )| |
DQ,| DQy CAS
CAS DQ}—————0——1 DQ: AA3
RAS DQf——0—— DOy ot
nLT OE W AgAg  DQu |DQ. AgAg W :]7
I T DQs
CAS D‘:[———O—-]j D ChS
BAS W AgAg Q Q As-As W FRAS
Ca% 0— = = —1
DQ1' DQ1 CTS
CAS DQy| DQ, RAS
RA3 DQf——O0—10Qs OF
/_}7— OF W _ AgA; DA DQs  Aghs W 1
. ] DQy3 16 H ]
DQh] DQy CAS
CAS DQ:p———O0—DbQ; RAS
A3 pQs ———o0—— D2: BE
OE W AgAy  DQ. DA, AgAs W
1 1 DQy? 1 1
CAS D D CAS
. FAS W _AcAs  Q Q  A-A, W _FAS
CAS: L i DQye 21 1 1
DQy oQ, CAS
CAs DQ}———o——— bQ: AAS © AAS,
“RAS, O AAS DQip——o0——— DQs OE
OE W Aghy DQuf——0—DQs  Ac-hs W ;L
I ] DQg2.25 | 1
DOy DQy CAS
CAS pDQ.}——o0—1bQ: RAS
RTS DQa —————0— DQa GE
OE W Aghy DAf——0——1DQ AcAs W
1 1 DQe 1 1
CE3 D D TAS
RAS W AxAy Q Q Ashg W TRAS
CASs O ] ! DQe7 so L 3
pQ,}———o6——]a, CAS
CA3S DO, p———0——1DQ: FAS
RAS DQ}——0———{DCs OF
ng‘ OE W AgA; DQJ——0—1D% Axh W
: I DQai.34 ] I
oQ| DQ, CAS
CAS DQf——o0———1 DQ: RAS
RAS DQ;p——0———1 DQs OE
nl7— OE W AgA;  DQ [DQ,  Agay W 1
—— I DQss ) L -
CAS D j—o——m D CAS
AAS W AchAg Q Q AcAs W RAS
W o— ] 1
Aghy O
Voo & Lo 22,F Capacitor To all
Ves O— T under each DRAM DRAMs
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ABSOLUTE MAXIMUM RATINGS*

ltem Symbot Rating Units T
Voltage on Any Pin Relative to Vss VIN, Vour —1to+7.0 Vv
Voltage on Vce Supply Relative to Vss Vee -1to +7.0 v
Storage Temperature Tstg —55to +150 °C
Power Dissipation Po 14.4 w
Short Circuit Quiput 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 pericds may affect device reliability

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

Item Symbol Min Typ Max Unit
Supply Voltage Voo 4.5 5.0 5.5 "
Ground Vss 0 0 0 \
Input High Voltage Viy 2.4 — Vee+1 Vv
Input Low Voltage Vi -1.0 — 0.8 A

DC AND OPERATING CHARACTERISTICS

{Recommended operating conditions untess otherwise noted.)

Parameter Symbol Min Max Units

; . KMM5362000B-6 — 1024 mA
Operating Current
SAiE . I KMM5362000B-7 Icer — 924 mA
(RAS, CAS, Address Cycling @tsc =min.) KMM5362000B-8 _ 824 mA
Standby Current (RAS =CAS = V,,)) loce — 48 mA
RAS-Only Refresh Current* ﬁmmgggggggg? ) - 183: mﬁ
CAQ i —mi - CC3 -
(CAS =V, RAS, Address Cycling @tac = min.) KMMB5362000B.8 — 824 mA
Fast Page Mode Current* ﬁumgggggggg'? | - % m:

- H —_ H - CC4 —_—
(RAS =V, CAS, Address Cycling @tec =min.) KMM5362000B.8 _ 604 mA
Standby Current
(RAS = CAS = Voo - 0.2V) lecs - 24 | mA
CAS-Before-RAS Refresh Current* Emmggggggggs | _ 1854 mﬁ
(RAS and CAS Cycling @trc = min.) i oo - 41 m
KMMS5362000B-8 - 824 mA

[nput Leakage Current _
(Any input 0 Viy<6.5V, all other pins not under test = 0V) e 240 240 KA
Output Leakage Current _
(Data out is disabled, 0V < Vour<5.5V) fot 20 20 BA
Output High Voitage Level (Ioy = —5mA) Vou 2.4 - Vv
Output Low Voltage Level {lo, =4.2mA) VoL — 04 v

* NOTE: Icey, lecs, lecs and loes are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Ic¢ is specified as an average current.

Pimsuncy N
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CAPACITANCE (1:=25°C)

Item Symbol Min Max Unit
Input Capacitance {Ag-Ag) Cing — 161 pF
Input Capacitance (W) Cinz - 168 pF
Input Capacitance (RASo-RAS3) Cing — 42 pF
Input Capacitance (CASo-CAS3) Cing — 42 pF

Input/Qutput Capacitance
{DQo-7,8-16,18-25,27-34)

Input/Output Capacitance {DQg,17,26.35) cDQ:2z -— 39 pF
AC CHARACTERISTICS (0°C<T.<70°C, Voo =5.0V  10%, See notes 1, 2)

CDQy - 29 pF

KMM53620008-6 | KMM53620008-7 | KMM53620008-8
Parameter 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 34
Access time from CAS teac 15 20 20| ns | 345
Access time from column address tan 30 35 40| ns 3N
CAS to output in Low-Z tewz 0 ns 3
Output buffer turn-off delay tore 0 15 0 20 0 20! ns 7
Transition time (rise and fall} tr 3 50 3 50 3 50| ns 2
RAS precharge time tap 40
RAS pulse width tras
RAS hold time tasH
CAS hold time tosH
CAS pulse width toas
fIAS to CAS delay time trep
RAS to column address delay time trap
CAS to RAS precharge time tore
Row address set-up time tasn
Row address hold time traH
Column address set-up time tase
Column address hold time tcan
Column address hold referenced to RAS | tar
Column address to RAS lead time traL
Read command set-up time tres
Read command hold referenced to CAS | tacu
Read command hold referenced to RAS | taeu
Write command hold time tweH
Write command hold referenced to RAS | twcr
Write command puise width twe
Write command to RAS lead time trwL
Write command to CAS lead time towe

MMNM




SAMSUNG ELECTRONICS INC

KMM5362000B/BG

EPE P EE 79b4142 00151bA 194 EESMGK
DRAM MODULES

AC CHARACTERISTICS (continued)

KMM53620008-6 | KMM53620008-7 | KMM53620008-8
Parameter Symbol Unit | Notes
Min | Max | Min| Max | Min | Max
Data-in set-up time tos 0 0 0 ns 10
Data-in hold time ton 15 15 15 ns 10
Data-in hold referenced to RAS toHr 50 55 60 ns 6
Refresh period trer 16 16 16 | ms |
Write command set-up time twes 0 4} 0 ns 8
CAS set-up time (C-B-R refresh) tesn 10 10 10 ns
' CAS hold time (C-B-R refresh) tonn 15 15 15 ns
RAS precharge to CAS hold time tarc 5 5 5 ns
Access time from CAS precharge ton 35 40 45 | ns 3
Fast Page mode cycle time trc 40 45 50 ns
CAS precharge time (fast page) tep 10 10 10 ns
RAS pulse width (fast page) trase 60 | 200000 | 70 | 200000 | 80 | 200,000 | ns
W to RAS precharge time (C-B-R refresh) | twre 10 10 10 ns
| W to RAS hold time (G-B-R refresh) toem 10 10 10 ns
CAS precharge (C-B-R counter test) tepr 20 | 30 30 ns
NOTES
1. Aninitial pause of 200us is required after power- 8. twes, tRwp, fcwp and tawp are non restrictive

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

operating parameters. They are included in the data
sheet as electrical characteristics onky. If

2. ViHmn) and Viymax) are reference levels for measur- twes>twes(min) the cycle is an early write cycle
ing timing of input signals. Transition times are and the data out pin will remain high impedance for
measured between Vinmny and Viimax), and are the duratian of the cycle.
assumed to be 5ns for all inputs. 9. Either trch 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. Qperation within the tRCD(max) limit insures that leading edge in early write cycles and to the W
tRaC(max) can be met. tRcDimax) IS specified as a leading edge in read-write cycles.
reference point only. If tacp is greater than the 11. Operation within the taap(max) limit insures that
specified trcpmay) limit, then access time is con- trac(max) can be met. trap(max) is specified as a
trofled exclusively by tcac. reference point only. If trap is greater than the

5. Assumes that tRCOZRCD(Max). specified trap(max) limit, then access time is con-

6. tar, twcr, toHR are referenced to trap(max). trolled by taa.

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

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

Please refer to attached Timing Chat |

<
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PACKAGE DIMENSIONS

KMM5362000B/BG (1M x 4 (SOJ)*16 + 1M x 1 (50J)*8) Units: Inches (millimeters)
4,250 (107.95)
3.984 (101.19)
——133(3.38) R.062 (1.57) .1250!.«10.002(3.18:0.051)——\
B o W 8 B o & K
1 A - N : el B : . g
3 g ]/ B d B B d B : q B g s
5 e || i B B OB B B R R § €
v M
§' {8,] _g{ aoopo M aoonn oo ﬁl +L E
s ainnmn T I O T
— 1080 (2.03) 250 (6.35) t
.250 (6.35) R.062 £ .004 (R1.57£1.0)
KMM53620008G : DETAIL OF CONTACTS (Gold plating lead)
350 (8.89) MAX

o_ ) ,
.010 (.25) MAX .100 (2.54) MIN 41° MAX
e -~

.050 (1.27) 0414.004 (1.042.10)

KMM5362000B ; DETAIL OF CONTACTS (Solder plating lead)

010 (.25) Mij—D D 1100 (2.54) MIN 255 (5.71) MIN ’
!

080(1.27) 036+.004(.9144.10) 054 (1.37)
047 (1.19)

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