Features

® High-speed — 35/45/55/70 ns

B | ow power dissipation
150mW (Typ.) operating
100uW (Typ.) stand by

B Single 5V power supply

General Description

16K X 1 High Speed CMOS SRAM

The UMC UM6167 is a 16,384 bit static random access
memory organized as 16,384 words by 1 bit and operates
from a single 5 volt supply. It is built with UMC'’s high

UM6167

| Fully static operation

| All inputs and outputs directly TTL compatible
B Three state outputs

B Data retention supply vo_ltage: 20—-55V

performance twin tub CMOS process. Inputs and three-
state outputs are TTL compatible. The UM6167 is moulded
in a standard 20-pin, 300 mil DIP.
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Absolute Maximum Ratings*
Terminal Voltage with Respect to

GND Ve oo ~0.5V to +7.0V-
Operating Temperature, Topr. . . .. . ... . 0°C to +70°C
Temperature Under Bias, Tg ag - - - - - —~B55°C to +125°C
Storage Temperature, TsTc . .. ... .. —65°C to +150°C
Power Dissipation, Py . . ................... 1.o0w
DC Output Current, loyt ... ..o oot 20mA

D.C. Characteristics
{Ta =0°C 10 +70°C, Vee =5V * 10%)

*Comments

Stresses above those listed under “Absolute Maximum
Ratings”” may -cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those in-
dicated in the operational sections of this specification is
not implied and exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability..

UM6167 UM6167L.
| Symbol Parameter Test Conditions Units
Min. | Typ. | Max. | Min. | Typ. | Max.
1] Input Leakage Current Vee =55V, VN =0V to Vee - =1 2 - - 2 | uA
[iLol Output Leakage Current | CS=V,4, Vout =0V to Ve - =1 2 o - 2 HA
| Operating Power G5 = V), Output Open - | 30|60 | - | 25|80 | ma
ce Supply Current L. p P .
| Dynamic Operating in. Duty Cycle = 100% | aoleo | - | 25|50 | ma
€2 | current - Luty Lyde ?
Standby Power —
ISB Supply Current CS > VIH - 5 20 - 5 20 mA
Full Standby Power TS > Ve =—0.2V :
'se1 Supply Current Vin = Ve =—02Vor <02V | 0021 2 0.002/0.05 | mA
ViL Input Low Voltage -05| — |08 {06! — | 08 \'A
Vin Input High Voltage 22| — | 60 22| - | 60 \
VoL | Output Low Voltage oL =8mA — | =loa | = | —joa| v
Vou Output High Voltage loy =—4mA 24| — | - 24 = | - 1V
Capacitance - Truth Table
{Ta =25°C, f=1.0MHz)
. Mode CS | WE | Output Power
Symbol It Conditi Max, | Unit ' '
ym em onditions | Wax. | ~nf Standby | H X | Highz | Standby
Input . ' .
C = F H Act
IN Capacitance Vin =0V 5 p Read L Dout ctive
Write L L High Z Active
c Ot | vour=ov| 6 | oF
ouT Capacitance ouT ) : P

Note: This parameter is vsampled and not 100% tested.
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A.C. Characteristics
(Ta =0°C t0 +70°C, Vcc =5V +10%)

READ CYCLE
Symbol Parameter UM6167 | UM6167-1 UM6167-2 UM6167-3 Unit
Min. | Max. | Min. [ Max. | Min.| Max. | Min. | Max.
Re Read Cycle Time 70 - 55 - 45 - 35 - ns
tan Address Access Time —-{ 70 - 55 - | 45 - | 3| ns
tacE Chip Enable Access Time - | 70 - 55 - | 46 - | 3| ns
ton -Output Holid from Address Change 5 - 5 - 51 — 5 -1 ns
7 Chip Selection to Output in Low Z 5 - 5 - 5| — 5 - | ns
thz Chip Deselection to Output in High Z 0}l 35 0 30 0| 30 0 25| ns
tpy Chip Selection to Power Up Time 0 - 0 - 0| - 0 = | ns
tpp Chip Deselection to Power Down Time — | 40 - 35 - 35 - 25 1 ns
WRITE CYCLE
UM6167 UM6167-1 UM6167-2 | UM6167-3
Symbol Parameter Unit
Min. | Max. Min. [ Max. | Min. [ Max. | Min. | Max.

twe Write Cycle Time 70 | — 65 - 45 - 35 - ns
tow Chip Enabled to End of Write 55 - 45 - 40 - 35 - ns
tAW Address Valid to End of Write 55 - 45 - 40 - 35 - ns
tas Address Set-up Time 0 - 0 - 0 = 0 - ns -
twp Write Pulse Width 40 - 35 - 30 - 25 - ns
twR Write Recovery Time 0 - 0 - 0 - 0 - ns
tow Date Valid to End of Write 25 - 25 - 20 - 17 - ns
toH Data Hold Time 3 - 3 - 3 - 3 - ns
twz Write Enabled to Output in High Z 0] 26 0| 25 0] 2 0 13 ns
tow Output Active from End of Write - 0 35 0 35 0| 35 0| 30 ns

Timing Diagrams

‘READ CYCLE NO. 1 (NOTES 1 AND 2)
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READ CYCLE NO.2 (NOTES 1 AND 3)
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WRITE CYCLE NO. 1 (WE CONTROLLED) (NOTE 4)

[ we i
ADDRESS j X

tcw
TS\ \ y.d L/
» tAS taw wp la- WWR-»]
WE VAN N {
| tow 0H)
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e twz - tow
DATA OUT DATA UNDEFINED HICH IWFEDANCEL

Notes:

1. CS or WE must be high during address transitions,

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state.

3. Allwrite cycle timings are referenced from the last valid address to the first transition address.

4. Transition is measured £500mV from steady state voltage with specified loading in Figure 2. This parameter
is sampled and not 100% tested.

WRITE CYCLE NO. 2 (CS CONTROLLED) (NOTE 4)
|
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2-53



Oumc

UM6167
A.C. Test Conditions +5v +5v
48082 48080
Test : Typ. DouT— Dou-r_J
Input Pulse Levels GND to 30V Z26502 30pF : 25560 = 5pF
Input Rise and Fall Times. . . bns l
Input Timing Reference Levels 15V
Qutput Reference Levels 1.5V
Qutput Load . See Figures 1 and 2 Figure 1. Output Load Figure 2. Output Load

- (for tmz, tLz, twz, and tow)

* Including scope and jig.

Low Ve Data Retention Characteristics For L Version Only (Ta =0 to 70°C)

Symbol Parameter Test Conditions Min.

Typ.! | Max. | Units
Vor Vee for Data Retention 20 - - \%
lcepa Data Retention Current - - 0‘5: 20: HA
CS »Vee —0.2V 1.0 30
tcpa Chip D'eselect to Data .Retentlon Time VN = Vee =02V or <02V 0 - - ns
R Operation Recovery Time trct = = ns
Notes: 1, T4 =25°C, 2. atVee =2V, 3. Vee =3V, 4. tge= Read Cycle Time
Timing Waveform Low V¢ Data Retention Waveform
| DATA RETENTION MODE
Vee 45v - .Vpr=>2Vv 45V
|—-tco R a-|
\
w / AL DR / VR \
Ordering Information
Access Time Operating Current Standby Current
Part Number (Max.) (Max.) (Max.) Package Type
UMe6167 : 70 ns 60 mA 2 mA Plastic
UM6167-1 55.ns 60 mA 2 mA Plastic
UM6167-2 45 ns 60 mA 2'mA Plastic
UM6167-3 35 ns 1 60 mA 2 mA Plastic
UMB167L. ~ - 70ns 50 mA S50 A Plastic
UMB167L-1 55 ns 50 mA | BOuA Plastic
UM61671.-2 45 ns 50 mA B50uMA Plastic
UM6167L-3 35ns 50 mA. 50U A Plastic
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