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131,072-BIT NMOS DYNAMIC RAM ¢&7//

GENERAL DESCRIPTION

The KM4128 is a fully decodeM, NMO$/dynamic random access
memory organized as 131,072 one-bit words. it consists of two
KM4 164A 64Kx1 DRAMS interconnected in a stacked DIP arrange-
ment.

Two RAS inputs are provided for separetely selecting either the
top or bottom 64K section of the KM4128A. The other pins are
connected in parallel.

The design is optimized for high speed, high performance appli-
cations such as computer memory, buffer memory, and peripheral

h‘storage where low power dissipation and compact board layout
are required.

Multiplexed row and column address inputs permit the KM4128
to be housed in a plastic 16-pin stacked DIP. The KM4128 is
fabricated using Tristar's silicon gate NMOS Double-layer Polysiti-
con process.
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FEATURES

m 128Kx1 in 16-pin stacked DIP
= Row Access Time/Cycle Time
KM4128-15 150/260ns
KM4128-20 200/345ns
m Low power: 44mW standby, 220mW active
u Common VO using Early Write
= Dout held indefinitely by CAS
m Schmitt triggers on activating inputs
® Single +5V = 10% power supply
® 4msec/256 cycle refresh
» TwoRAS inputs for setecting top or bottom 64K memory chips

FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATION
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NOTE: IEEE STD. 662-1980 symbols are used in this data sheet. D = Data In, W = Write Enable, Q = Data Out.

TRISTAR SEMICONDUCTOR, INC., and SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS CO., LTD.,, reserve the
right to change products and specifications without notice. This information does not convey any license under patent rights of
TRISTAR SEMICONDUCTOR, INC., and SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS CO., LTD., or others.
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ABSOLUTE MAXIMUM RATINGS (see Note)

RATING SYMBOL VALUE UNITS
Voltage on any pinrelative to Vgg VIN. VOouT -1to+7.0 \
Voltage on Voo supply relative to Vgg Vee —1to+7.0 \
Storage Temperature Plastic Tstg —40to + 125 °C
Power Dissipation Pp 1.0 w
Shert Circuit Output Current los 50 mA

Note: 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 extended periods may effect device reliability. This device
contains circuitry 10 protect the inputs against damage due to high static voltages or electric fields. It is advised that normal precautions be taken 1o avoid
apptication of any voltage higher than maximum rated voltages to this high impedance circuit.

RECOMMENDED OPERATING CONDITIONS (reterenced to vgs)

PARAMETER SYMBOL Min V:-;:E Max UNIT | OPERATING TEMPERATURE
Vee 45 5.0 5.5 v
Supply Voltage Vss 0 0 0 v
Input High Voltage, all Inputs Vin 24 | — |ees| v 0°Cto + 70°C
Input Low Voltage, all Inputs VL -10 | — 0.8 v

DC CHARACTERISTICS (Recommended operating conditions uniess otherwise noted.)

PARAMETER SYMBOL Min Max UNITS

OPERATING CURRENT" Average Power Supply Current I _ 40 mA
(RAS, CAS cycling; trg = min,; see notes 10, 11) CCi
STANDBY CURRENT Power Supply Current o .
(RAS/CAS = Vy; see note 10) lcc2 8 mA
REFRESH CURRENT* Average Power Supply Current I o 60 mA
(CAS = V4 RAS1 & RAS2 Cyclingtgc = min jsee note 11) CC3
PAGE MODE CURRENT" Average Power Supply Current ) _ 35 mA
(RAS = Vy ,CAScycling; tpc = min ; seenotes 10, 11) CC4
INPUT LEAKAGE CURRENT
any input (OV < V| < 5.5V, [ITR -20 20 HA
all other pins notunder test = OV
OUTPUT LEAKAGE CURRENT

| -20 20 A
(Data outis disabled, 0V < Vo1 < 5.5V) oL #
OUTPUT LEVEL Output High Voltage v

2.4 — v
(loH = 5.0mA) OH
OUTPUT LEVEL Output Low Voltage VoL _ 04 v
(loL= mA)
CAPACITANCE (1, = 25¢)
VALUE
PARAMETER SYMBOL Min Typ Max UNITS

Input Capacitance Ag —A7, D CIN1 — — 5 pF
Input Capacitance CAS, W Cing2 — — 5 pF
Input Capacitance RAS1, RAS2 CiN3 _ — 4 pF
Output Capacitance Q CouTt — — 14 pF
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AC CHARACTERISTICS
{(Recommended operating conditions unless otherwise noted. See notes 1, 2, & 3)
KM4128-15 | KM4128-20
PARAMETER NOTES SYMBOL UNITS
ALTERNATE | *STANDARD |Min| Max |[Min| Max

Time between Refresh tREF TRVRV 4 4 ms
Random Read/Write Cycle Time tRC TRELREL [260 345 ns
Reé‘?;’é’?‘izsead""‘"d"V'W"‘e \rwe | TRELREL |295 370 ns
Page Mode Cycle Time tpc TCELCEL {175 225 ns
Access Time from RAS 4),6) | tgac TRELQV 150 200 ns
Access Time trom CAS ), 6) | tcac TCELQV 85 120 ns
Qutput Buffer Turn off Delay tOFF TCEHQZ 0 35 0 40 ns
Transition Time ty T 3 100 3 100 ns
RAS Precharge Time tRP TREHREL | 100 135 ns
RAS Pulse Width tRAS TRELREH | 150 | 10,000 {200} 10,000 | ns
RAS Hold Time tRSH TCELREH | 75 100 ns
C?Egsﬁ:‘:;gi::;’;e tcp | TCEHCEL |35 40 ns
C‘;ﬁgs'cg:;%e;'c:‘;z;’\“ cycles (9| teen | ToEMCEL |30 35 ns
CAS Pulse Width ICAS TCELCEH | 85 o [120 © ns
CASHold Time {CSH TRELCEH | 150 200 ns
RAS to CAS Delay Time 4) tRCD TRELCEL | 25 65 30 80 ns
CAS to RAS Precharge Time {CRP TCEHREL | © 0 ns
Row Address Set Up Time tASR TAVREL 0 0 ns
Row Address Hold Time tRAH TRELAX 20 25 ns
Column Address SetUp Time tasc TAVCEL 0 0 ns
Column Address Hold Time tcAH TCELAX 40 50 ns
Read Command Set Up Time tRcs TWHCEL 0 0 ns
RedConmantigas™ @ | mon | ToEmwx | o 0 s
endCammaapae '™ @ | wnn | TRENWX | 0 0 .
Write Command Set Up Time (7} | twCs TWLCEL 0 0 ns
Write Command Hold Time tWCH TCELWH 50 60 ns
Write Command Pulse Width twp TWLWH 45 55 ns
Write Command to RAS Lead Time tRWL TWLREH | 45 55 ns
Write Gommand to CAS Lead Time towL TWLCEH | 45 55 ns
Data In SetUp Time ips TDVCEL 0 0 ns
Data InHold Time 1DH TCELDX 45 55 ns
CAS to W Delay | tcwp TCELWL | 75 100 ns
RAS to W Delay | trwp TRELWL | 140 180 ns
Column Address Hod Time tAR TRELAX | 100 130 ns
Wg;gfggg‘; %’A%T'me tweR TRELWH | 110 140 ns
RSP e tour | TRELDX |105 135 ns

See notes on following page.

*These symbols are described in IEEE Std. 662-1980: IEEE Standard Terminology for Semiconductor memory.
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NOTES 7. twes. tcwD and tgwp are restrictive operating
parameters in READ-WRITE and READ-MODIFY-
o A WRITE only. If twcs = twes (min.), the cycle is an
1. fAT mmzl gause of ;—Oo“s Isl requn;ed after power-up early write cycle, and the data out pin will remain
ollowed by any 8 RAS cycles before proper device open circuit (high impedance) throughout the entire
operation is achieved. This requirement applies to cycle
RAS1 and RAS2 separately. i ’ ( ) and ( )
X _ tcwn= tcwp (min.) and tgwp= trwp (Min.),
2. AC characteristics assume T1 = 5ns. the cycle is a read-write cycle and data out wil
3. Vi (min.) and V| (max.) are reference levels for contain data read from the selected celi. If neither of
measuring timing of input signals. Also, transition the above sets of conditions is satisfied, the condition
times are measured between V| (min.) V| (max.). of the data out is indeterminate.
4. tpcD is specified as a reference point only. If tycp 8. Either tyyy or tRcH Must be satisfied for a read
= trcp (max.) the specified maximum value of trac cycle.
(max.) can be met. Iftcp = tRop (Max.) then ipac 9. If CAS is low at the falling edge of RAS, Dgy wil
is increased by the amount that trcp exceeds tRCD be maintained from the previous cycle. To initiate a
(max.). new cycle and clear the data out buffer CAS must
Assumes that tgcp = tRep (Max.). be puised high for tcpp. Note 8 applies to determine
6. Measured with a load equivalent to 2 TTL loads and valid data out.
100pF. 10. RAS indicates either RAS1 or RAS2 but not both
simuitaneously.
11. ICC is dependent on output loading and cycle rates.
Specified values are obtained with the output open.
READ CYCLE
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—_ (10) V| T—
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0
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tRAC OFF
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TI MING DlAG RAMS (Continued)

WRITE CYCLE (EARLY WRITE)
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TIMING DIAGRAMS (continued)
RAS-ONLY REFRESH CYCLE
NOTE: CAS = V|, W, D = Don't Care
'RC
tRAS

V-

s Vi / N
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Vi ANV V YV VY ROW A\ A YV V VY VYVVVYVYYVVVNN
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HIDDEN RAS-ONLY REFRESH CYCLE
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TIMING DIAGRAMS (continued)

PAGE MODE READ CYCLE
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PAGE MODE WRITE CYCLE
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PACKAGE DIMENSIONS

16-LEAD PLASTIC STACKED DIP

o W ke W s W W WY W s

N P AV A A PAVAPARAY,

|#———— 840 MAX ——

I

.280

365 MAX.
) lH' lf T 0.130 MIN,
0.020 el
0.055

1

ot
0‘7(('.))4(;)18 JL 370 MAX.

1
T

.010 MIN.
--— 0.010

CO., LTD,, reserve the right to change device specifications.

Circuit diagrams utilizing TRISTAR and or SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS CO., LTD., products
are included as a means of illustrating typical semiconductor applictions, consequently, complete information sufficient for
construction purposes is not necessarily given. The information has been carefully checked and is believed to be entirely reliable.
However, no responsibility is assumed for inaccuracies. Futhermore, such information does not convey to the purchaser of the
semiconductor devices described herein any license under the patent rights of TRISTAR and or SAMSUNG SEMICONDUCTOR
& TELECOMMUNICATIONS CO., LTD., or others. TRISTAR and or SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS
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=== SAMSLNG SEM’CMIK. 5150 Great America Parkway
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Telephone: 408/980-1630
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