Features

B High-speed — 45/55/70ns (Max.)
B | ow power dissipation
300mW (Typ.) Operating
100uW (Typ.) standby
B Single 5V power supply

General Description

The UM6164 is a 65,536-bit static random access memory
orgarized as 8192 words by 8 bits'and operates from a
single 5 volt supply. It is built with UMC's high perform-
ance . twin tub CMOS process. Inputs and three-state

8K X 8 High Speed CMOS SRAM ;

UMé6164

Fully static operation

All inputs and outputs directly TTL compatible
Three state outputs

Data retention supply voltage: 2.0-5.5V

outputs are TTL compatible and allow for direct interfacing
with common system bus structures. The UM6164 is
moulded in a standard 28-pin, 600 mil-DIP.
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UM6164

Absolute Maximum Ratings*

Terminal Voltage with Respect to

GNDAVTERM) -« v e e —0.5V to +7.0V

Temperature Under Bias (Tgjag)

—10°C to +125°C

*Comments

Stresses above those listed under ‘“Absolute Maximum
Ratings’ may cause permanent damage to the device. This

Storage Temperature (Tsta) —4F C to +150°C is a stress rating only and functional operation of the device
Power Dissipation (PT). .. ............... ... 1.0W at these or any other conditions above those indicated in
DC Output Current (lout). o v oo oo 20 mA the operational sections of this specification is not implied.
Pin Names Operating Range
Ao—Ar, Address WE Write Enable Ambient
Range Vee
1/0,—1/0g Data Input/Output | OE  Output Enable Temperature
CS, Chip Select One CS, Chip Select Two Commercial 0°C to +70°C 5V + 10%
Vee Power GND Ground
D.C. Electrical Characteristics
(Vee =BV #10%, GND =0V, T4 =0 to 70°C)
Symbol Parameter Test Conditions Min, Typ.1 Max. | Units
I Input leakage current Vin = GND to Ve - - 5 A
= cS, = =
Lo Output Leakage Current CS1 =V orCS2 =V orOE =V, - - 5 MA
Vijo =GNDto Ve
Operating Power Supply
lec Current CS; =V, CS2 =V, 110 =0mA - |80 100 | mA
f = 0, =
leet Average Operating Current Min, Duty Cycle =100%, €S, =Vyi, — 60 120 mA
CS, =V
lsg CSy =V yorCS;=V ., lj0 =0mA - 5 10 mA
Standby Power Suppl CS;>=Vee—02V,V (= Vee—0.2V
Isg12 Y PPy 1= rcc IN=TCe - 02 2 mA
Current orViy<02v.
<0.2V,V iy = Vee—02V
Isg2? €S, <02 IN=Tee o - 02 2 mA
Vin< 0.2V
VoL loL=2.1TmA - - 0.4
Output Voltage
VOH . IOH =—1.0mA 24 - bl

1. Typical limits are at Vgc =5.0V, Ta = 25° C and specified loading.

2. Vi min=-03V
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Recommended D.C. Operating Conditions
(Ta =0 to +70°C)

Symbol Parameter Min. Typ. Max. Unit
Vee Supply Voitage 45 5.0 55 Y
Gnp Supply Voltage 0 0 0 \Y
Vin Input High Voltage 22 35 6.0 \%
Vi Input Low Voltage -05 0 0.8 \
Capacitance (1) A.C. Test Conditions

(Ta =28°C, f=1.0MHz)

Parameter Conditions
Symbol Parameter- Conditions | Max. | Unit Input Pulse Levels 0V to 3.0V
Cin Input Capacitance | V|y =0V 6 pF Input Rise and Fall Times| 5ns
Input/Output
Cio Capacitancz Vijo =0V 8 oF Input and Output 1.6V
p Timing Reference Level

1 TTL Gateand C = 30pF

Output Load (including scope and jig)

Note: This parameter is sampled and not 100% tested.

A.C. Electrical Characteristic
(over the operating range)

UM6164-2 UM6164-1 um6164 3
Symbol Parameter - - - Unit
Min. Max. Min. Max. | Min. | Max.

READ CYCLE

tre Read Cycle Time 45 - ' b5 - 70 —

TAA Address Access Time . - 45 - b5 - 70 ns
'ACST__ | Chip Select Access Time €S, - 45 - ol 70| ns
tacsz CS, — 45 - 55 - 70 ns
toe Output Enable to Output Valid - 30 - 35 - 50 ns
tcLz1 . . . CS,y 5 - 5 - 5 - ns
forzo Chip Selection to Output in Low Z o 5 _ 5 _ 5 _ ns
toLz Output Enable to Output in Low Z 5 - 5 — 5 - ns
tcHz1 ] ) S CS, 0 25 0 30 0 35 ns
Yoriza Chip Deselection to Qutput in High Z cs, ) 75 ) —50 o 5 ~
toHZ Output Disable to Output in High Z 0 25 0 30 0 35 ns
toH Output Hold from Address Change 5 - 5 - 5 - ns
WRITE CYCLE

twe Write Cycle Time 45 - 55 - 70 - ns
tow Chip Selection to End of Write 35 - 40 - 45 - ns
tas Address Setup Time 5 - 5 - 5 - ns
taw Address Valid to End of Write 40 - 50 — 65 - ns
twp Write Pulse Width 35 - 40 - 45 - ns
WR1 Write Recovery Time CS,, WE 5 - 5 - 5 - ns
twRr2 CS, 5 - 10 - 10 - ns
twHz Write to Output in High Z 0 20 0 25 0 30 ns
tow Data to Write Time Overlap 20 - 25 — 30 — ns
tp - | Data Hold from Write Time 5 - 5 - 5 - ns
toHz OE to Output in High Z 0 25 0 25 0 25 ns
tow Output Active from End of Write 5 - 5 — 5 — ns

Note: :

tcHz . tonz and twyz are defined as the time at which the outputs achieve the open circuit condition and are not referred to
output voltage levels. '
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UM6164
Truth Table
Mode WE cs cs, OE 1/0 Operation Vcc Current Notes
Not Selected X H X X High Z lsg .+ Isg1
(Power Down) X X L X High Z lsg. !sa2
Output Disabled H L H H High Z Ice, leer
Read H L H L Dout lce, lect
. L L H H Din lee, lech Write Cycle 1
Write
L L H L Din lce, lecr Write Cycle 2
Timing Waveforms
READ CYCLE!.2.4)
tRC
ADDRESS }( X
taA
toH le—— tOH
0

READ CYCLE 2(1.3.4.8)

cs; __\

e 'ACS;

‘———tCLZs ——

tcHz®

DouT

READ CYCLE 3(1.4.7)

cs, ——/|

/

tACS,

f—tcLz®S —

DouT

—
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UM6164

READ CYCLE 4

ADDRESS

DouT

tRC
X X
tAA
ot LN AVY LT77777
DE tOH
« S\ T | AT
tACS;
tcrz,® tehz'
< ///f \ \
T 'ACS tOHZS
[e—tcLz,® ——* ~—tcHz2d
X wh

Notes: 1. WE is high for READ cycle.

. OE=V|L.

. CS, is high.
. CSy is low.

NO O WN =

. Device is continuously selected CS; = V|_ and CSy = V|H.
. Address valid prior to or coincident with CS; transition low.

. Transition is measured * 500mV from steady state. This parameter is sampled and not 100% tested.

WRITE CYCLE 1%

twe
ADDRESS }(_ )(
’ —] le— twr,>
OE’ ]l \;
_(B)_tcwlll [—
o TUUTULLOY TT7777
o 7777777
—  |j=—tas A = Ry’
S vven S S
tOHZ4.10 F— lr- twp?
boutT 777777 7] _
|+—DW —>=—1DH =
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WRITE CYCLE 201.8

e X X

we

l‘——'tCWIIl _— <—tWR!3

= N\ MO ‘NS
TV TT77H A ANRRNNNY

tCW2“ —_—
tAW - —twR,®
f-—— tWPZ —_— - )
AR / o —
OH
4.10 t 10
—_— tAS — ——tWHZ l-—— TOow

o NNV N NV NN NN
N[ 77777777

Dw IDH ——

on ) AVAVAVAVAYA
\VAVAVAVAVAVAN

Notes:

1.
2. Awrite occurs during the overlap (typ) of a low CSy a high CS, and a low WE.

3.

4. During this period, 1/0 pins are in the output state SQ that the input signals of opposite phase to the outputs must not

WE must be high during address transitions.
twg Iis measured from the earlier of CS, or WE. going high or CS, going low to the end of write cycle.

be applied.

. If the CS; low transition or the CS, high transition occurs simultaneously with the WE low transitions or after the WE

transition. Outputs remain in a high impedance state.

. OE is continuously low (OE =V, ). v

. Doy is the same phase of write data of this write cycle.

. Doyt is the read data of next address. '

. If CSy is low and CS, is high during this period, I/O pins are in the output state. Then the data input signals of opposite

phase to the outputs must not be applied to them.

. Transition is measured = 500mV from steady state. This parameter is sampled and not 100% tested.
. tow is measured from the later of CS; going low or CS, going high to the end of write.
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Data Retention Characteristics
(Ta =0 to +70°C)

Symbol Parameter Test Conditions Min. | Typ/1) |Max.|Units
VDR1 b . CS1 > VCC —O.ZV, VIN = VCC—O.2V or VIN < 0.2V 20 bt bt \%
Vee for Data Retention
VDR2 C82< 0.2v, ViN 2 VCC—O.ZV or V|N < 0.2V 20 - - \%
CS1> Ve —-0.2V,
lccori , c - 2 50| uA
Data Retention Current | Vin = Vec—0.2VorV < 0.2V
lccor2 CS2< 0.2V, V= Vc—=0.2Vor V 0.2V — 2 50| MA
Chip Deselect to
tcor Data R ion Ti 0 - —| ns
ata Retention Time See Retention Waveform
tg Operation Recovery Time tge@ | — — | ns
1. Veg =2V, Ta =+25°C
2. tgc = Read Cycle Time
Low V¢ Data Retention Waveform
CS,; CONTROLLED
DATA RETENTION MODE
v
cc 45V L 4.5V

/

le— IR —>{

Cs; ViH VIH *\ \
CS; >V - 0.2V

CS, CONTROLLED

CDR VoR =2V

lt——- DATA RETENTION MODE______ |

v
ce 45V N vy,

VoR = 2V
—_— tcDR — R
CS, ViL \ ViL
CS, 2 0.2V
Ordering Information
Part Number Access Time (Max.) Package
UM6164 70 Plastic DIP
UM6164-1 45 Plastic DIP
UM6164-2 55 . Plastic DIP
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