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UMG6167 Series

16K X 1 High Speed CMOS SRAM

Features

® Singie +5 volt power supply
8 Access times: 55/70 ns {max.)

& Current:
Standard version:  Operating: 60 mA {max.)
Standby: 2 mA (max.)
Low power version: Operating: 50 mA {max.)
Standby: 50 uA {(max.)

General Description

The UMB167 is a 16,384-bit static random access me-
mory organized as 16,384 words by 1 bit and operates
from a single 5 volt supply.

Pin Configuration

It is built with UMC'’s high
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® Fully static operation, no clock or refreshing required

® Directly TTL compatible: All inputs and outputs

®w Common 1/0O using three-state output

= Available in 20 pin DIP package

® Available in standard (UM6167) and low power
(UMB167L) versions. (See ordering information)

Block Diagram

performance, twin tub, CMOS process. The inputs and
three-state outputs are TTL compatible. The UM6167
is packaged in a standard 20-pin DIP.
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UMG6167 Series

Pin Description

Designation Description
Ao — Ays Address input
Din Data Input
Dout Data Output
CS Chip Select
WE Write Enable
Vee Power Supply (+BV)
GND Ground

Absolute Maximum Ratings *

Vee0GND Lo —0.5V to +7.0V
IN, INJOUT volttoGND . . . . . . .. —0.5V t0 V¢ +0.5V
Operating Temperature, TOpr ......... 0°C to +70°C
Temperature Under Bias, Ty - - - . - —-10°C to +85°C
Storage Temperature, TStg ........ —55°C to +125°C
Power Dissipation, P . ................. ... 1.0W

Soldering Temp. & Time

Recommended DC Operating Conditions
(T, =0°Ct070°C)

Symbol Parameter Min. | Typ. { Max. Unit
Supply
Vee Voltage 45 5.0 5.5 \%
GND Ground 0 0 0 \%
Input VCC +
Viy High 2.2 35 \
Voltage 0.5v
Input
ViL Low —0.3 0 +0.8 \%
Voltage
*Comments

Stresses above those listed under “‘Absclute 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
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
Jiability.

DC Electrical Characteristics (T, = 0°C to +70°C, V¢ = 5V  10%, GND = 0V)

UM6167/-1 UMG167L/-1L .
Symbol Parameter Unit Test Conditions
Min. Max. Min. Max.
gl input Leakage Current - 2 - 2 HA Vin = GND to V¢
ilol QOutput Leakage Current - 2 — 2 HA CS= Vi« Vour=GND to Ve
Active Power _
lec Supply Current - 60 - 50 mA | CS=V, .1g=0mA
Dynamic Operating Min. Cycle, Duty = 100%
e Current 6o 20 A CS=V . lg =0mA
! - 20 - 20 mA CS =V
8 Standby Power == H
S Vee — 0.2V
Supply Current = Vce
lsg1 - 2 - 0.05 mA Vin & Vee —02Vor
Vi < 0.2V
VoL Output Low Voltage - 0.4 — 04 gL = 8mA
VoH Qutput High Voltage 2.4 - 24 - Y Igy = =4 mA
Truth Table
Mode TS WE Output Operation Ve Current
Standby H X High Z lsg. 'smi
Read L H DouTt lec: lect
Write L L Din lecr lect
Note: X :H or L
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@umc UM6167 Series

Capacitance (T, = 25°C, = 1.0 MHz)

Symbol Parameter Min. Max. Unit Test Conditions
Cin® input Capacitance 6 pF Vin =0V
Cout™ Output Capacitance 8 pfF Vout = 0V

*This parameter is sampled and not 100% tested.
AC Characteristics (T, = 0°C to +70°C, V¢ = BV + 10%)

READ CYCLE
UM6167/L UM6167-1/-1L
Symbol Parameter Unit
Min. Max. Min. Max.
trc Read Cycle Time 70 - 55 - ns
tan Address Access Time — 70 — b5 ns
tACs Chip Select Access Time — 70 - b5 ns
oLz Chip Selection to Output in Low Z 5 - 5 - ns T
tenz Chip Deselection to Qutput in High Z 0 30 0 30 ns 2
ton Output Hold from Address Change 5 - 5 - ns 5
toy Chip Selection to Power Up Time 0 - 0 - ns T
tpp Chip Deselection to Power Down Time - 35 — 35 ns
WRITE CYCLE
UM6167/L UM6167-1/-1L
Symbol Parameter Unit
Min. Max. Min. Max.
twe Write Cycle Time 70 — 55 — ns
tew Chip Selection to End of Write 60 — 45 — ns
tas Address Set-up Time 0 - 0 — ns
taw Address Valid to End of Write 60 - 45 — ns
twp Write Pulse Width 45 — 35 — ns
twR Write Recovery Time 0 - 0 - ns
twHz Write to Output in High Z 0 30 0 30 ns
tow Data to Write Time Overlap 30 - 25 - ns
oH Data Hotid from Write Time 0 - 0 — ns
tow Output Active from End of Write 0 — 0 - ns
Timing Waveforms
READ cYcLE 1 12
f RC
ADDRESS i
tAA 4 1y —
tOH OH
DATA OUT PREVIOUS DATA VALID X X X DATA VALID KX
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UMG6167 Series

Timing Waveforms (Continued)

ReAD cycLe 2 ¥
RC
s X th s
T A LT -
- HIGH
HIGH IMPEDANCE |7
S
DATA OUT £<—K____DATA VALID )
Pp
Vee
SUPPLY
CURRENT —
WRITE CYCLE 1 (WE CONTROLLED) ¥
twe 41
ADDRESS s
f tcw
[o] -I( £/ / v
tAs }LAW we WR-
WE AN £
| on)
oW
DATA IN DATA VALID *
5 5
WwHz =-tow
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED

WRITE CYCLE 2 (CS CONTROLLED) ¥

twe
ADDRESS *
=tAS tcw
cs N .
tAW WR
l«——tyyp ———
WE ANANANAN AN 1 £ Y
T 1Dy
DATA IN DATA VALID
5
twHz
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED |
Notes:
1. WE is high for READ cycle.
2. Device is continously selected CS =V .
3. Address valid prior to or coincident with CS transition low.
4. If CS goes high simultaneously with WE high the output remains in a high impedance state.
5. Transition is measured 500 mV from steady state. This parameter is sampled and not 100% tested
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UMG6167 Series

+5v +ov
A.C. Test Conditions 28052 48082
DourT. Dout
Input Pulse Levels GND to 3.0V :]:2559 30pF " 25502 5pF*
Input Rise and Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Qutput Load See Figures 1 and 2 Figure 1. Output Load Figure 2. Output Load

tfor teyz. torz. twiz.
and tgy)

* Including scope and jig.

Low Vcc Data Retention Characteristics| (For L Versions Only) (T, =0°Ct070°C)

ko)
g 2
Symbol Parameter Min. Typ.! Max. | Units Test Conditions & <
— o~
Vpr Ve for Data Retention 2.0 — 55 \ CS = Ve —0.2v % v
- 05° 20? CS > Ve —02v
]CCDH Data Retention Current 3 3 MA cc
- 1.0 30 Vin 2 Vee—0.2Vor 0.2V
R Chip Deselect to Data Retention Time 0 - - ns See Retention Waveform
R Operation Recovery Time tRC4 — -~ ns See Retention Waveform

Notes: 1. To=26"C, 2 atVee=2V, 3. V=3V, 4 tge = Read Cycle Time

Timing Waveform Low V¢c Data Retention

DATA RETENTION MODE
-

vee a5v VDR Z2v a5V

l*tco o tR——i
c*sl /{‘me TS > vpg —02v Ve

3-19



uMmoc

UMG6167 Series

Characteristic Curves
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Ordering Information
Access Time Operating Current Standby Current s
Part No.

N {ns) Max. (mA) Max. (mA) Package
UM6167 70 60 2 20L DiP
UMB6167-1 bo 60 2 20L DIP
UM6167L 70 50 0.05 20L DIP
UMB167-1L 55 50 0.05 20L DIP
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