KMM5322000AV/AVG

DRAM MODULES

2Mx32 DRAM SIMM Memory Module

GENERAL DESCRIPTION
The Samsung KMM5322000AV is a 2M bits x32 Dynamic

FEATURES
¢ Performance range:
trac tcac tRe
KMM5322000AV- 7 70ns 20ns 130ns
KMM5322000AV- 8 80ns 20ns 150ns
KMM5322000AV-10 100ns 25ns 180ns
* Fast Page Mode operation
« CAS-before-RAS refresh capability
* RAS-only and Hidden Refresh capability
e TTL compatible inputs and outputs
* Single +5V 1 10% power supply
¢ 1024 cycles/16ms refresh
+ JEDEC standard pinout
PIN CONFIGURATIONS Front View)
Pin | Symbol | Pin | Symbol O
| 1] Vss 37 | NC q oo nonn
F 2 DQo 38 NC
3 DQys 39 Vss
4, DQy 40 CTSO oooT T ooy
5 DQ17 41 CAS, aaoon oo
6 | DQa 42 | CAS;
7 | DQug || 43 | CAS, |
8 | DAy || 44 | RASy oo
| 9| DG | 45 | RAS; | Qnoan oo
10 Veoe 46 NC
11| ne [ | W
12 AO 48 NC ooy |=j=tejepu}
13 Aq 49 DQB,f anonn  aoon
14 A2 50 DQ24
15 | As 51 | DQg
P16 Ay 52 DQzs —
17 | as 53 | Do 36
Tjs F5;—— DQap
19 | NC 55 | DQiy )
ﬂ_ DQq ;535_ DQy7
21 DQz 57 | DQe 37 oooon ooon
22 | DQs 58 | DQog
23 | DQ || 59 | Vee
25 DQga2 61 9013 I
T 26 | DOy 62 | DQg
{27 | Dz || 63 | DO
28 Az 64 DQ34
2 | we o5 | bas T
30 Vee 66 NC
3 Ag 67 PDy
32 | A 68 | PDs
33 ﬁA_Sa BQ—hPDg ooooo ooono
34 | RAS: || 70 | PDs | aqan
35 [ nc [[71 [ NC x
36 NC 72 Vss

72

mg=gynioguynie)

RAM high, -density memory module. The Samsung
KMMS5322000AV consist of sixteen CMOS 1Mx4 bit
DRAMs in 20-pin SOJ package mounted on a 72-pin
glass-epoxy substrate. A 0.22uF decoupling capacitor is
mounted under each DRAM.

The KMM5322000AV is a Single in-line Memory Module
with edge connections and is intended for mounting into
72 pin edge connector sockets.

| Pin Name

Pin Function

Address Inputs

Ac-Ag
DQo-DQs;1

| Data In/Out

|

W | Read/Writg Input

TWSOCRE Row Address Strobe
CASo-CAS3 gtorg.gr;n Address
PD¢-PD4 Presence Detect
Vee Power (+5V)
Vss Ground

FN‘C. No connection

Presence Detect Pins (Optional)

Pin 70ns 80ns 100ns
PD¢ NC NC NC

| PD2 NC NC NC
PDs Vss NC Vss
PDs4 NC Vss Vss

* Pin Connection Changing Available

¢ SAMSUNG

Electromcs

304



KMM5322000AV/AVG

DRAM MODULES

FUNCTIONAL BLOCK DIAGRAM

0 RAS,

CAS, o
DQo.3
pQ, O DQ, CAS |——
o CAS DQ o DQ. RA3
RAS: o RAS DQs o DQa OE
/7‘7— OE W  ApAy DQif——0—IDQ, ApAy W ;7
I I DQ.r I I
bQ;}—————o0——{pa, ©AS —
——1CAS 0Q:}———o0—— DQ: RAS
RAS DQsf————o0———{DQ; OE
/_5— OE W AgAs  DQg o DQs AgAs W 17
o e oG ELTE ) TAS
1 1 WA
CAS DQ o DQ; RAS
RAS DQz}——0——— DQ;3 OE
/{7— OE W ApAs  DQq o DQs AghAs W 17
[ I DQizis T | —
[ole} o DQ, CAS |—
—CTAS DQ, o DQ. RAS
RAS DQy——o0——{ D0y OE
/-,Iy— OF W AyAy, DU fF—0——DQs A,A; W l
CA3, 0—
S2 DQi6-19
o DQ, —O0—— DbQq CAS
Al DQ o DQ, RAS
RAS, © RAS DQ;—o0——— DQ3 OE
};7— OF W AyAy DQf——0——]DQs AyA;, W l
1 | DQ20.23 | | —
DQ; o DQ, CAS —
——CA3S DQ, o DQ; R£§
RAS DQ;}——o0—— DQ, E
OF W ArAs  DQ o DQ: AgAy W ;
== o
CASs DQoan7 —
DQ, © DQy CAS |
CA3 DQ, o DQ; FAS
RA3 DQ; o DQs OE
OE W AgAg DQf——0—DQs AcA, W ;L
L ] DQgs.31 L | E—
— DQ, 24 DQ, cAs —
— DQ}——o0——{ DQ, RAS
RAS DQ; o DQ; OF
OF W ApAs DQ—o0——|DQs AgqA, W 17
wo
Ap-Ag O
o
Vee L 0.22uF Capacitor To all
T under each DRAM DRAMs
Vss O
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KMM5322000AV/AVG

DRAM MODULES

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Units
Voltage on Any Pin Relative to Vsg Vin, Vour -1to +7.0 \
Voltage on V¢ Supply Relative to Vss Vee -1t0o +7.0 \
Storage Temperature Tstg —55to0 +150 °C
| Power Dissipation Pp 9.6 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 abso-
lute maximum rating conditions for extended periods may affect device reliability.

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

! |
Item Symbol Min Typ i Max : Unit
Supply Voltage Vee 45 5.0 5.5 \4
Ground Vss 0 0] 0 \
Input High Voltage Vin 2.4 — Vee +1 \'2
Input Low Voltage ViL -1.0 — 0.8 \

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

I
Parameter Symbol | Min Max ‘ Units
. | KMM5322000AV- 7 — | 86 | mA
Operating Current* i
. . KMM5322000AV- 8 | —_ 776 mA
(RAS, CAS, Address Cycling @ tac =min.) KMM5322000AV-10 ot — 696 mA
Standby Current
| — 32 mA
(RAS=CAS=Vy) ccz
N KMM5322000AV- 7 — 856 mA
RAS-Only Refresh Current . KMMS322000AV- 8 | lccs | — | 776 | mA
(CAS=Vin, RAS Cycling @ tac =min) KMM5322000AV-10 — | 696 | ma
KMM5322000AV- 7 — 656 mA
Fast Page Mode Current*

SAG X . KMM5322000AV- 8 | — 576 mA
(RAS =V, CAS Cycling: tc =min.) KMM5322000AV-10 | | — | 496 | ma
Standby Current _
(RAS=CAS=Vcc-0.2V) fces 16 mA
CAS-Before-RAS Refresh Current* Emmgggggggﬁg ; lecs - ggg 22
(RAS and CAS Cycling @ tac =min) KMM5322000AV-10 | — | 69 | ma
Input Leakage Currént (Any inpui b£V|N <65V, _
all other pins not under test=0 volts.) he 160 160 uh
Output Leakage Current _

| (Data out is disabled, 0 <Vour <55V) lou 10 10 uA
Output High Voltage Level (ion =—5mA) Vo . 24 — \
Output Low Voltage Level (lo. =4.2mA) VoL ‘1 — 04 |V

* NOTE: Iccy, lees, leca 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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KMM5322000AV/AVG DRAM MODULES

CAPACITANCE (1,=25°C)

Item Symbol Min Max Unit
Input Capacitance (Ag-Ag) Cine — 128 pF
Input Capacitance (W) Cinz - 140 pF
Input Capacitance (RAS,-RAS3) Cina - 42 pF
Input Capacitance (CAS;-CAS:) Cine — 42 pF |
Input/Output Capacitance
(DQu7, 815, 16.23,2431) ChQy - 29 PF

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

KMM5322000AV-7 | KMM5322000AV-8 | KMM5322000A%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 80 100 | ns | 3,4
Access time from CAS teac 20 20 25| ns |3,4,5
Access time from column address taa 35 40 50 ns | 3,11
CAS to output in Low-Z towz 5 5 5 ns 3
7Output buffer turn-off delay torr 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 60 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 tesH 70 80 100 ns
CAS pulse width tcas 20 | 10,000 | 20| 10,000 | 25| 10,000 | ns
RAS to CAS delay time trep 20 50 | 20 60 | 25 75 | ns 4
RAS to column address-delay time {RaD 15 35| 15 40 | 20 50 | ns 11
| CAS to RAS precharge time tcrp 5 5 10 ns
* Row address set-up time tash 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 toan 15 15 20 ns
Column address hold referenced to RAY| tar 55 60 75 ns 6
Column Address to RAS lead time tRaL 35 40 50 ns
Read command set-up time thes 0 0 0 ns
Read command hold referenced to CAS | tach 0 0 0 ns 9
ie_ad command hold referenced to RAS | trry 0 0 0 ns 9
Write command hold time twen 15 15 20 ns ]
Write command hold referenced to RAS | twer 55 60 75 ns 6
Write command puise width twp 15 15 20 ns
Write command to RAS lead time tRwL 20 20 25 ns
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KMM5322000AV/AVG

DRAM MODULES

AC CHARACTERISTICS (Continued)

1 KMM5322000AV-7 | KMM5322000AV-8 | KMM5322000AV-10
Standard Operation Symbol Unit | Notes
Min| Max |Min| Max |Min| Max
Write command to CAS lead time towL 20 20 25 ns
Data-in set-up time tos 0 o 0 ns 10
Data-in hold time toH 15 .15 20 ns 10
| Data-in hold referenced to RAS tonr 55 60 75 | ms 6
Refresh period tRer 16 6. | 16| ms
| Write command set-up time twes 0 ﬂ_ 0 -0 ns 8
CAS set-up time (C-B-R refresh) tcsr 10 10 | 10 ) ns
CAS hold time (C-B-R refresh) teHR 20 30 30 ns
RAS precharge to CAS hold time trrc 10 10 10 ns
Access time from CAS precharge tcra 45 45 55| ns 3
| Fast Page mode cycle time tec 50 50 60 ns
CAS precharge time (Fast page) tcp 10 10 . 10 ns
| RAS pulse width (Fast page) trase 70 | 200,000| 80 ' 200,000 100 |200,000| ns
W to RAS Precharge time (C-B-R 1
refresh) twrp 10 10 ° 10 ns
W to RAS hold time (C-B-R refresh) twRH 10 10 10 ns
CAS precharge (C-B-R counter test) tcpr 35 40 50 ns

NOTES

1

. An initial pause of 200usis required after power-up fol-

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

. Vii(miny @and Vi max) are reference levels for measur-

ing timing of input signals. Transition times are meas-
ured between Vi min) and Vi max), and are assumed
to be 5ns for all inputs.

. Measured with a load equivalent to 2 TTL loads and
100pF
. Operation within the trcp (max) limit insures that taac

(max) Can be met. trcp (max) is specified as a reference
point only. It trcp is greater than the specified
trco(max) limit, then access time is controlled exclu-
sively by tcac.

. Assumes that trco <trco (max)-
. taR, twer, toHr are referenced to trap (Max).
. This parameter defines the time at which the output

achieves the open circuit condition and is not refer-
enced to Vou or Vor.

8.

11.

twes, trwo, towp and tawp are non restrictive operat-
ing parameters. They are included in the data sheet
as electrical characteristics only. If twcs <twcs (min)
the cycle is an early write cycle and the data out pin
will remain high impedance for the duration of the

cycle.

. Either tach or than must be satisfied for a read cycle.
. These parameters are referenced to the CAS leading

edge in early write cycles and to the W leading edge
in read-write cycles.

Operation within the trap (max} limit insures that
trac(max) can be met. trap(max) is specified as a
reference point only. If trap is greater than the speci-
fied trap(max) limit, then access time is controlled
by taa.
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KMM5322000AV/AVG DRAM MODULES
TIMING DIAGRAMS

READ CYCLE .
RC
}—-i trRP
. Vig- X tRAS s
RAS Vie— S 1]
tcsH }
Ic
toAp tRCD 'HSH————{ i

|

O
P4
w

i N ‘

taaD tRAL

tasc
tasr [—'tRAH-— —icaH~=
Vin- ROW i COLUMN
A i - ADDRESS ADDRESS

| |
tRcs—H }-—— e tRRH—}
i .

VIH-
Vi—

T
i
1T
£

I oLz toFF
tRac
ba \\I/Z’Z: OPEN QW‘ VALID DATA-OUT 1}—
WRITE CYCLE (EARLY WRITE)
tRC

trRP
1RAS

ViH— !

. p
RAS & N\
ViL— 7
tcrp trco tRSH 1CRP
tcsh

w ] NV Vi

ViH- ~ N p'Y
N v T N I O
towt ~—] |
Tros T IWCR ! |

tweH

|
H= twp VA N NAANANVVYIVIAANAANTY
W R R
]
|

tRwL

]
E.S_ ‘|-~ toH .—{
o ;::: ;’;" ﬁ&sss’:’"m’, VALID DATAIN

AVA

r owR m DON'T CARE
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KMM5322000AV/AVG

DRAM MODULES

TIMING DIAGRAMS (Continued)
FAST PAGE MODE READ CYCLE

E|

DQ

ViH—
ViL—

Vin—
ViL—

Vik—
Vie--

ViH—
ViL—

VoH—
Voi—

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

]

ba

Vin—
ViL—

Vin—
ViL—

ViH—
ViL—

ViH—
ViL—

ViH—~
ViL—

tap
1RasP
\ e [ \
1l g
i tcsH Tone top tpc : tRSH et
RP CA cp
|-—-- =———1tRCD I —aicaSe o] tCAS - tcRp-=—|
tAR tRAL
tasr| | tran tASC tasc toAH
leea] o] poe—ta] [ tCAH -o——l fe-=11ASC tcan
ROW coL coL coL
ADD ADD ADD ADD
| tRaK
tRAD—-—1 | —
4 -
RCH-=— '_. | tncs trcm
rlncs—{ }
$4
p——tag —=— 1AAL— ] [ 5
traC tcea tcpa
7 VALID VALID VALID
DATA-OU » )-1 DATAQU | =
toFF [
[IIF - .

tap
tRasp
—
4 & — \
rr
. tre — o] tRSH
CRP tcas icp tcAs tcp c,\s
|—-—— taco f———o—{ Htore
} tar tRAL
tasr| | tRam tasc tAsc tcam i
- P tCAH tasC (=t tcAH
ROW ) cot coL coL
ADD ADD ADD ADD
T 1
fa— tRAD =i
t
hcs WOR twes wen twow
| won ™ twos
twp
R
1 tos toH ‘t‘[ﬁ {oH tos toH
N v 3\ \/
VALID DATA-IN W VALID DATA-N VALID DATA-IN "%”.‘. .‘
1DHR @ DON'T CARE
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KMM5322000AV/AVG DRAM MODULES

TIMING DIAGRAMS {Continued)

RAS-ONLY REFRESH CYCLE
Note: W=Don’t Care

RAS Vin — a2
- N v \

tasr

et ——

v DSBS, om sooness MGKSESENAOESOGIEEIOCOEK

o Vi — ;
Vb —
—tere =—trec

ba z'" - OPEN
i —

CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address=Don’t Care

tesn
|— top ——t tCNR——J =—tarc
s T Vi
Vo — )

Vv — X -
VIL -

]

Vien - — X
DQ o } OPEN
Ve, —

R oonr cane

au
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KMM5322000AV/AVG

DRAM MODULES

TIMING DIAGRAMS {Continued)
HIDDEN REFRESH CYCLE (READ)

tre

tras: —tppod o tiag—— tre——]
[ — V H — -
I / LN
T—: fe——— treo: ——— tasH —-] tenr
M N \\ / \
Tasr tasc "‘L_ N
SN D Y
tWRP
I—". tres trRH ' twan
"= VAVAYAAYAY, VAVAVAVAVAVAVAVAVAVAVAVAVAVAV,
LI '\’3‘3’0‘0’0’3’3"0’0‘0’0’0’0’0’0’0’0‘0‘0‘0‘0’
toac—— torr
ba :I’°”_ VALID DATA-OUT
HIDDEN REFRESH CYCLE (WRITE)
tac tac
RAG Vw — 7 3 tras |
RAS "’ \t tan \ J \_
tone a— 'RSH——T ‘

v jl—-— I tPCD—\i (CHi / \
CAB H o=

v, — e— tpap —=f P

. t:::c T e

A Viu ROW COLUMN ]

v - ADD ADDRESS ‘_‘l ,____|

twes b = twoH ——rf twrp twrH
W % QEEAEXER
. ton ——'

pa :'” : m VALID DATA )

R eonr cane
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KMM5322000AV/AVG DRAM MODULES

T'MING D'AGRAMS {Continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

— ln;-——T

tesn ‘C"T—ﬂ trsw

traL
tasc = tcan
A Vi = COLUMN
Vi — N__ADDRESS :
READ CYCLE T I an e
[-—— -—I tﬁqsi-—— toc =1 trcH

WX | RS Y
Vi — tore

o
Von — \ [ p
DQ OPEN VALID DATA OUT 5__
VoL — [ **x

tawt |
WRITE CYCLE d W tom |

s -
G A LGOI

—tox

Vin —
DQ v OPEN VALID DATA IN
L

~t

m DON'T CARE
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KMM5322000AV/AVG DRAM MODULES

PACKAGE DIMENSIONS

Units: Inches (millimeters)

4.250 (107.95)

3.984 (101.19)
—— [—133(339) R.062 (1.57) 125 DIA 1 0.002 (3.1810.051)—\

%
% L

080 (2.03) 1250 (6.35)
R.062£.004 (R1.57£1.0)

N\

A4
400 (10.16)
125 (3.17) MIN

nn:nn
TOT oo

ooono,

E
:
3

ouooo. oooono
=== o g
aoooo. _ooooo
== mm a gy
oooag. ooaoo,

nnxn [oooo
oonpo._noooo
TooOT Oooo

[ 1.000 (25.40)
—— b

i
T

.250 (6.35)

.250 (6.35)

3.750 (95.25)

KMM5322000AVG: DETAIL OF CONTACTS (Gold plating lead)

‘———.sso (8.89) MAX
.010(.25) MAX] Ij Ij lj 1100 (2.54) MIN
!
1050 (1.27) .0411.004 (1.043.10) 225 (5.T1) MIN

KMM5322000AV: DETAIL OF CONTACTS (Solder plating lead) 054 (1.37)
1047 (1.19)
.010(.25) Mij_Ij D 100 (2.54) MIN
f ,
050 (1.27) 036+.004 (914 £ .10)

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