DRAM MODULE KMM332F803AS-L

KMM332F803AS-L EDO Mode
8M x 32 DRAM SODIMM Using 8MX8, 4K Refresh, 3.3V, Low power/Self-Refresh

GENERAL DESCRIPTION FEATURES

The Samsung KMM332F803A is a 8Mx32bits Dynamic RAM ~ Part ldentification

high density memory module. The Samsung KMM332F803A - KMM332F803AS-L5/L6

consists of four CMOS 8Mx8bits DRAMs in TSOPIl packages (4096 cycles/128ms Ref, TSOP, Low Power, 50/60ns)
mounted on a 72-pin zigzag glass-epoxy substrate. A 0.1 or

- Extended Data Out Mode Operation
0.22uF decoupling capacitor is mounted on the printed circuit CAS-before-RAS Refresh capability

board for.each DRAM. The KMM.?»32F803A isa Sn.1a|l Out-lin‘e . RAS “only and Hidden refresh capability
:::‘arl] d:,c-!mf]:r :"em;ry I\I'Io?ul_,ezw[th ded:e ct::)netc:?ni an: ': - TTL compatible inputs and outputs
© ounting It 72-pin dual readout zigzag edg - Single +3.3Ve*0.3V power supply

ckets.
connector sockets - JEDEC standard PDPin & pinout (72pin)
PERFORMANCE RANGE - PCB : Height(1250mil), single sided component

Speed trAC tcac trRe thPc
-5 50ns 13ns 90ns 25ns
-6 60ns 15ns 110ns 30ns
PIN CONFIGURATIONS PIN NAMES
Pin  Symbol | Pin  Symbol Pin Name Function
1 Vss 37 DQ18 A0-11 Address Inputs
g 88(1) gg D\?;sg DQ(O -7,9-16, | Data In/Out
4 DQ2 40 CASO 18-25,27-34)
5 DQ3 41 CAS2 —
6 DQ4 42 TAS3 w Read/Write Enable
7 DQ5 43 CAS1 [—————
8 DGs 44 RASO RASO, RAS2 Row Address Storbe
A T #® 2_8 CTAS0 - TAS3 | Golumn Address Strobe
" PD1 47 W PD1 -PD7 Presence Detect
12 A0 48 NC
13 Al 49 DQ20 - Vce Power(+3.3V)
14 A2 50 DQ21
15 A3 51 DQ22 Vss Ground
16 Ad 52 DQ23 .
17 A5 53 DQ24 NC No Connection
18 Ab6 54 DQ25
19 A10 55 NC :
20 NC 56 DQ37 PRESENCE DETECT PINS (Optional)
21 DQ9o 57 DQ28 :
22 DQI0 | 58  DQ29 Pin SONS BONS
23 DQ11 59 DQ30 PD1 Vss Vss
24 DQ12 60 DQ31
25 DQ13 61 vee PD2 vss Vss
26 DQ14 62 DQ32 PD3 NC NC
27 DQ15 63 DQ33 PD4 NC NC
28 A7 64 DQ34
29 A1 65 NC PD5 Vvss NC
30 vce 66 PD2 PD6 Vss NC
31 A8 67 PD3 P V. V!
32 A9 68 PD4 el ss 58
33 NC 69 PD5
34 RAS2 70 PD6
35 DQ16 71 PD7
36 NC 72 Vss
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DRAM MODULE

KMM332F803AS-L

FUNCTIONAL BLOCK DIAGRAM
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DRAM MODULE KMM332F803AS-L
ABSOLUTE MAXIMUM RATINGS *

ltem Symbol Rating Unit
Voltage on any pin relative Vss ViN, VouT -0.5to +4.6 \
Voltage on Vcc supply relative to Vss Vce 0.5t0 +4.6 v
Storage Temperature Tstg -55 to +150 ve
Power Dissipation Pp 4 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 absolute maximum rating conditions for irtended
periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, TA = 0 to 70%¢)

Item Symbol Min Typ Max Unit
Supply Voltage vce 3.0 3.3 36 \
Ground Vss (] 0 0 \
Input High Voltage ViH 20 - Vee+0.3 v
Input Low Voltage ViL -0.372 - 0.8 v

*1: Vee+1.3V at pulse widthe* 15ns, which is measured at Vcc.
*2:-1.3V at pulse width**15ns, which is measured at Vss.

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted)

Symbol Speed KMM332F803AS Unit
y pee Min Max

Icct -L5 - 600 mA

-L6 - 560 mA

lccz Don't care - 4 mA

Icca -L5 - 600 mA

-L6 - 560 mA

lcca -L5 - 480 mA

-L6 - 440 mA

lccs Don't care - 12 mA

Icce -L5 - 600 mA

-L6 - 560 mA

lccr Don't care - 22 mA

Iccs Don't care - 1.6 mA
(8] , -10 10 uA
low Don't care 5 5 uA
VOH . 24 - v
VoL Don't care i 0.4 v

Icct : Operating Current * (RAS, TAS, Address cycling @trc=min)

Icc2 : Standby Current (RAS=CAS=W=ViH)

Icca : RAS Only Refresh Current * (CAS=ViH, RAS cycling @trc=min)

Iccs : Extended Data Out Mode Current * (RAS=ViL, TAS cycling : tHpc=min)

lccs @ Standby Current (RAS=CAS=W=Vcc-0.2V)

Icce : CAS-Before-RAS Refresh Current * (RAS and TAS cycling @trc=min)

Icc7 : Battery back-up current, Average power supply current, Battery back-up mode
Input high voltage(ViH)=Vcc-0.2V, Input low voltage(ViL)=0.2V, CAS=0.2V)
DQO-31=Don't care, trRc=31.25us, tRAsS=tRASMIN~300ns

lccs : Self Refresh Current (RAS=CAS=VIL , W=DE=A0-A11=Vcc-0.2V or 0.2V, DQO-DQ34=Vcc-0.2V,0.2V or OPEN

(L) : Input Leakage Current (Any input 0**ViNe* Vcc+0.3V, all other pins not under test=0 V)

I(oL) : Output Leakage Current(Data Out is disabled, 0\ VouT**Vce)

VoH : Output High Voltage Level (IoH = -2mA)

VoL : Output Low Voitage Level (loL = 2mA)

*NOTE : Icci, Iccs, Icca and Icce are dependent on output loading and cycle rates. Specified values are obtained with the output open.
Icc is specified as an average current. In lcc1 and Iccs, address can be changed maximum once while RAS=ViL. In Icca,
address can be changed maximum once within one EDO mode cycle time, tHPC.
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DRAM MODULE KMM332F803AS-L

CAPACITANCE (Ta = 25¢+, f= 1MHz)

Item Symbol Min Max Unit
Input capacitance[A0-A11] Cin1 R 30 pF
Input capacitance{Wj} Cinz . 38 pF
Input capacitance[RAS0, RAS2] CiN3 - 24 pF
Input capacitance[CASO - CAS3] CiNg - 17 pF
Input/Output capacitance[DQQ-7,9-16,18-25,27-34] Coa - 17 pF

AC CHARACTERISTICS (0****TA** 70+, Vcc=3.3V**0.3V. See notes 1,2)
Test condition : VinVii=2.2/0.7V, Voh/Voi=2.0/0.8V, output loading CL=100pF

Parameter Symbol -5 6 Unit Note
Min Max Min Max
Random read or write cycle time trc 90 110 ns
Access time from RAS trRAC 50 60 ns 349
Access time from CAS tcac 13 15 ns 34,5
Access time from column address taa 25 30 ns 3,9
CAS to output in Low-Z torz 3 3 ns 3
Output buffer turn-off delay from CAS tcez 3 13 3 13 ns 3,12
Transition time(rise and fall) tr 1 50 1 50 ns 2
RAS precharge time trp 30 40 ns
RAS pulse width trAS 50 10K 60 10K ns
RAS hold time trRsH 8 10 ns
CAS hold time tesH 38 40 ns
CAS pulse width tcas 8 10K 10 10K ns
RAS to CAS delay time trCD 17 37 20 45 ns 4
RAS to column address delay time tRAD 12 25 15 30 ns 9
CAS to RAS precharge time tcrRP 5 5 ns
Row address set-up time tasr 0 0 ns
Row address hold time traH 7 10 ns
Column address set-up time tasc 0 0 ns
Column address hold time tcan 7 10 ns
Column address to RAS lead time trRAL 25 30 ns
Read command set-up time trcs 0 0 ns
Read command hold referenced to CAS trcH 0 0 ns 7
Read command hold referenced to RAS tRRH 0 0 ns 7
Wirite command set-up time twes 0 0 ns 6
Write command hold time tweH 7 10 ns
Write command pulse width twe 7 10 ns
Write command to RAS lead time trRv 8 10 ns
Write command to CAS lead time tow 7 10 ns
Data set-up time tos 0 0 ns 8
Data hold time toH 7 10 ns 8
Refresh period tREF 128 128 ms
CAS setup time (CAS-before-RAS refresh) | tcsr 5 5 ns
CAS hold time (CAS-before-RAS refresh) | tcur 10 10 ns
RAS to CAS precharge time trPC 5 5 ns
Access time from CAS precharge tcra 28 35 ns 3
ELECTRONICS
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DRAM MODULE KMM332F803AS-L
AC CHARACTERISTICS (0¢***Ta** 70+, Vcc=3.3V**0.3V. See notes 1,2.)
Test condition : Vin/Vi=2.2/0.7V, Voh/Voi=2.0/0.8V, output loading CL=100pF
Parameter Symbol 5 -6 Unit Note
Min Max Min Max
Hyper page mode cycle time tHPC 25 30 ns 10
CAS precharge time (Hyper page cycle) tcp 7 10 ns
Access time from CAS (Hyper page cycle) tcace 15 15 ns 3
Access time from col. address (Hyper page taar 25 30 ns 3
RAS pulse width (Hyper page cycle) trasP 50 200K 60 200K ns
W to RAS precharge time(C-B-R refresh) twrp 10 10 ns
W to RAS hold time(C-B-R refresh) tWRH 10 10 ns
RAS hold time from CAS precharge trRHCP 30 35 ns
Output data hold time tooH 5 ns
Output buffer turn off delay from RAS tREZ 13 3 15 ns 12
Output buffer turn off delay from W tWeZ 13 3 15 ns
W to data delay tWED 15 15 ns
W pulse width twee 5 ns
RAS pulse width (C-B-R self refresh) trass 100 100 us 11
RAS precharge time (C-B-R self refresh) trrs 90 110 ns 11
CAS hold time (C-B-R self refresh) tchs -50 -50 ns 11

NOTES

1.

An initial pause of 200us is required after power-up followed
by any 8 RAS-only or CAS-before-RAS refresh cycles before
proper device operation is achieved.

- Input voltage levels are Vih/Vil. ViH(min) and ViL(max) are

reference levels for measuring timing of input signals. Transi-
tion times are measured between ViH(min) and ViL(max) and
are assumed to be 5ns for all inputs.

Measured with a load equivalent to 1 TTL loads and 100pF.

Operation within the trco(max) limit insures that tRac(max)
can be met. trco(max) is specified as a reference point only.
If treD is greater than the specified trRcp(max) limit, then
access time is controlled exclusively by tcac.

Assumes that trcp** tRcp(max).

twcs is non-restrictive operating parameter. They is included
in the data sheet as electrical characteristics only. If
tweseetwes(min), the cycle is an early write cycle and the
data out pin will remain high impedance for the duration of
the cycle.

10.

11.

12.

Either trcH or tRRH must be satisfied for a read cycle.

. These parameters are referenced to the CAS falling edge in

early write cycles.

. Operation within the traD(max) limit insures that tRac(max)

can be met. trRap(max) is specified as reference point only. If
trRAD is greater than the specified trap(max) limit access time
is controlled by taa.

tasce*6ns, Assume tT=2.0ns

For all of the refresh mode except distributed CAS-before-
RAS refresh, 4096 cycles of burst refresh must be executed
within 16ms before and after self-refresh in order to meet
refresh specification.

If RAS goes high before CAS high going, the open circuit
condition of the output is achieved by CAS high going. If CAS
goes high before RAS high going , the open circuit condition
of the output is achieved by RAS going.
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DRAM MODULE KMM332F803AS-L

PACKAGE DIMENSIONS

Units : Inches (millimeters)

2.350(59.68) N
2.035(51.69)
0.198(5.03) 2-R.079(2.00)
Optional Hole
2-++.071(1.80) P o
Y] (
4 o .100(2.54)MIN. 1.250(31.75)
.700 253175 4 - .071(1.80)
.125(3.1 r 1 7
v [IIEEEEENANENNEEREEENENEENENE NN ENEN] _‘T-T
N .080(2.03)
_R062(1.57) 1.750(44.45)
.300(7.62)
{Front View)
.325(8.255) 1.750(44.45)
.100(2.54)
e 100(2.94)
Jo LIV ITTTV TR T PTI BT RRITRIITITNITTN o 4’]‘ MAX
2 72
) (
.125(3.18)
i MIN
.0040°°.004
{Back View)
Gold Plating Lead
.010(.25)MAX | -100(2.54)
MIN
T
-050(1.27) .039**.002(1.00°*.050)
Tolerances :*¢.005(.13) unless otherwise specified
NOTE: The used device is 8Mx8 DRAM, TSOP I
DRAM Part No : KM48V8104AS-L with Self Refresh
ELECTRONICS
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