SAMSUNG ELECTRONICS INC B7E D NN 79L4Lu42 0015170 842 EESMGK
KMM5362000BH DRAM MODULES

2Mx36 DRAM SIMM Memory Module
(This SIMM is the x36 built on x40 board)

FEATURES GENERAL DESCRIPTION
* Performance range: The Samsung KMM5362000BH is a 1M bits x 36 Dynamic
trac teac tre RAM high density memory module. The Samsiing
KMM5362000BH-6 60ns 15ns 110ns KMM53620008H consists of gighteen CMOS 1M x4 bll
DRAMs in 20-pin SOJ packages mounted on a 72-pin
KMM5362000BH-7 70ns 20ns 130ns glass-epoxy substrate. A 0.22,F decoupling capacitor is
KMM5362000BH-8 80ns 20ns 150ns mounted under each DRAM.
* Fast Page M% operation The KMMS5362000BH is a Single In-line Memory Module
. Es-before-FIAs refresh capability with edge connections and is intended for mounting into 72
* RAS-only and Hidden refresh capability pin edge connector sockets.
* TTL compatible inputs and outputs
¢ Single +5V t 10% power supply
* 1024 cycles/16ms refresh
» JEDEC standard pinout
PIN CONFIGURATIONS (Front View)
Pin | Symbol || Pin | Symbol j——
1 Vss az DQ1g O
2 | DQo 38 | DQgp ] =
- rnnnnn_nmnn.
8100 139 | Vss - PIN NAMES
4 | DO 40 | cAsg =
5 | DQ3 41 | NG ] N Pin Name Pin Function
- 00000 OaoFAn
6 | DQy 42 | NC - -
7 | oas o | oy - Ag-Ag Address Inputs
8 | DQg 44 | RA%, —] i — oo DQo-DQss Data In/Out
9| 0Q; |4 | RAS - w Read/MWrite Input
10 | Vee 46 | DQg -
1 1 ne 7w = RAZ,-AAS, Row Address Strobe
12 | A 48 | Vss | (eeens—nacan, CAS,-CAS; Column Address Strobe
13 | A 49 | DQu ] —
4 | A 50 | DGz = OE Output Enable
15 | Az 51 | DQgg — HOARA PD4-PDy4 Presence Detect
18 | A4 52 | DGz | — Vee Power (+5V)
17 | As 53 DQgg 36 1
18 | A 54 | DQar a Oanns  BERaE Vss Ground
19 | OF §5 | DOz 37 [ NC | No Connection
20 DQg 56 DQay -
21 DQg 57 DQag - 248 =ie oy o e o
22 | DQyp 58 DQgzy — . .
2 oo 1 5 TV H Presence Detect Pins (Optional)
24 | DQr || 60 | DO - Pin 60ns 70ns 80ns
25 | DQy3 || 61 | DQaa E ""Mm
26 | DOy || 62 | DOgs = PD1 NG NG NC
27 | DQys 63 | DQss [ S—— PD2 NC NC NC
28 | Ay 64 | NC ] aonnn
2 | DO 86 | NC = PD3 NC Vss NC
30 _| Voo 66 | NC — — PD4 NC NC Vss
3 Ag 67 | PDy — P . . .
2 | A 58 | PDs - Pin Connection Changing Available
33 | NC 69 | PDy —
34 | NC 7 [ P |
3 | DAy || 71 | NG O
36 DQyg 72 Vss
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FUNCTIONAL BLOCK DIAGRAM
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KMM5362000BH DRAM MODULES
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Units
Voltage on Any Pin Relative to Vgg Vin, Vour -1t0 +7.0 v
Voltage on Vec Supply Relative to Vgg Vee -1to +7.0 V'
Storage Temperature Tsrs -551t0 +150 °C
Power Dissipation Po 10.8 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 operationaf sections of this data sheet. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability. 2
RECOMMENDED OPERATING CON DITIONS (Voltage referenced to Vss, Ta=0 to 70°C)
Item Symbol Min Tvp Max Unit
Supply Voltage Voo 45 5.0 5.5 v
Ground Vss 0 0 0 1
Input High Voltage Viy 24 — Veo+1 Vv
input Low Voltage Vi -1.0 - 0.8 Vv

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Part No. Symbol Min Max Units
Operating Current* KMM5362000BH-6 —_ 963 mA
(RAS, CAS, Address Cycling KMM5362000BH-7 Icct — 873 mA
@trc=min.) KMM5362000BH-8 _ 783 mA,
Standby Current
(RAS=CAS Vi) locz - % | ma
aRG KMM5362000BH-6 -_ 963 mA
RAS-Only Refresh Current*
(m=le, m Cycllng @tac =min.) KMM5362000BH-7 |cc3 —_ 873 mA
KMM5362000BH-8 - 783 mA
st Page e Gur amseo0oBre | - 2=
(RAS=V/,, CAS Cycling: tec =min.) ) cea ” m
KMM5362000BH-8 — 558 mA
Standby Current
(RAS=CAS=V(c-0.2V) I cos — 18 mA
CAS-Before-RAS Refresh Current* Emmggggggggzg | - ggg m:
(RAS and CAS Cycling @trc =min.) ) cce - m
KMM5362000BH-8 - 783 mA
Input Leakage Current
{Any input 0<Viy <65V, alt other pins not under test=0V) he - 180 180 A
Qutput Leakage Current
(Data out is disabled, OV < Vour<55V) lou -20 20 uA
Output High Voltage Level {lo; = =5mA) Vou 24 - Vv
Output Low Voltage Level (lo, =4.2mA) VoL — 0.4 v

* NOTE: lcey, leea, locs and lecg are dependent on output loading and cycle rates. Specified values are obtained with
the output open. lcc is specified as an average current,
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CAPACITANCE (1,=25°C)

Item Symbol Min Max Unit
input Capacitance [Ao-Ag] Cint — 118 pF
Input Capacitance (W, OE] Cing — 136 pF
Input Capacitance [AASg, CASe) Cis — 73 pF
Input/Output Capacitance [DQg.a5] Coa —_ 29 pF

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

KMMS5362000BH-6 | KMM53620008H-7| KMM53620008H-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
Access time from CAS teac 15 20 20| ns | 3,45
Access time from column address tan 30 35 401 ns 3,1
CAS to output in Low-Z tez 0 0 0 ns 3
Output buffer turn-off delay torF 0 15 0 20 0 20| ns 7
Transition time (rise and falf) tr 3 50 3 50 3 50| ns 2
fAS precharge time tap 40 50 60 ns

RAS pulse width tRas 80 | 10,000 | 70| 10,000 | 80| 10,000 | ns

RAS hold time trsH 15 20 20 ns

CAS hold time tesu 60 70 80 ns

CAS pulse width tcas 15 | 10,000 | 20| 10,000 | 20, 10,000 | ns

RAS to CAS delay time trco 20 45| 20 50| 20 80 | ns 4
RAS to column address delay time trAD 15 30| 15 35| 15 40 | ns 1
CAS to RAS precharge time

Row address set-up time

Row address hold time

Column address set-up time

Column address hold time

Column address hold referenced to RAS
Cotumn address to RAS lead time

Read command set-up time

Read command hold referenced to CAS

Read command hold referenced to RAS

Write command hold time

Write command hold referenced to RAS

Write command pulse width

Write command to RAS lead time
Write command to CAS lead time

Data-in set-up time
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AC CHARACTER|ST|CS {Continued)

KMM5362000BH-6 | KMM5362000BH-7 KMM5362000BH-8
Standard Operation Symbol Unit | Notes
Min Max Min Max | Min Max
Data-in hold time toH 15 15 15 ns 10
Data-in hold referenced to AAS toHR 50 55 60 ns 6
Refresh period tRer 16 16 16 | ms
Write command set-up time twes 0 0 0 ns 8
CAS set-up time (C-B-R refresh) tcsh 10 10 10 ns
CAS hold time (C-B-R refresh) teHr 10 15 15 ns
RAS precharge to CAS hold time trpc 5 5 5 ns
Access time from CAS precharge tapa 35 40 45 | ns 3
Fast page mode cycle ime tpg 40 45 50 ns
CAS precharge time (Fast page) tcp 10 10 10 ns
RAS puise width (Fast page) trasp 60 | 200,000 | 70 | 200,000 | 80 | 200,000 | ns
W to RAS precharge time (C-B-F refresh twap 10 10 10 ns
W to RAS hold time (C-B-R refresh) twhRH 10 10 10 ns
CAS precharge (C-B-R counter test) terr 30 35 40 ns T
NOTES
1. An initial pause of 200ys is required after power- 8. twes is non restrictive operating parameters.

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

It is included in the data sheet as electrical chara-
cteristics only. If twes>twos(min) the cycle is an

2. Viy{min) and Vi(max) are reference levels for meas- early write cycle and the data out pin will remain
uring timing of input signals. Transition times are high impedance for the duration of the cycle.
measured between Viy(min) and V,(max)} and are 9. Either tpew Or traw must be satisfied for a read
assumed to be 6ns for all inputs. cycle.

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

4. Operation within the taep(max) limit insures that 11. Operation within the teap(max) limit insures that
trac(max} can be met. tap(Mmax) is specified as a tasc(max) can be met. trag(max) is specified as a
reference point only. If taep is greater than the reference point only. If trap is greater than the
specified taco(max) fimit, then access time is con- specified trap(max) limit, then access time is con-
trolled exclusively by tcac. trolled by tya.

5. Assumes that taco > trep(max).

6. tar, twer, town are referenced to trap{max),

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

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

Please refer to attached Timing Chat |

<
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PACKAGE DIMENSIONS
Units: Inches (millimeters)
4.250(107 95)
3.984(101.19)
133(3 38)
R.062(1 57) 125DIA L 002(3 18 051)
d b T z
g g : : 5 =
g £ ) ) L g R
5 3 g g ¥ o
T q H D
L g d 8
- —1 q q
T T T T
_— t———— 080(2.03) 250(6 35}
250(635) R 062+ 004(R1.57 .10}
3 750(95.25)
350(8 89)
[ MAX
010( 25) MAX 1002 54) MIN
050(1.27) 035+ 004(.90% .10)
225(5 71)
MIN
o541 37)
i 047(1.19)

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