
eUMC 
UM6167 ======== 16K x l' High Speed CMOS SRA,fd 

Features' 

• High-speed - 35/45/55/70 ns 

• Low power dissipation 

150mW (Typ.) operating 

100p.W (Typ.) stand by 

• Single 5V pow~r supply 

General Description 

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 

• Fully static operation 

• All inputs and outputs directly TTL compatible 

• Th ree state outputs 

• Data retention supply voltage: 2.0 - 5.5V 

performance twin tub CMOS process. I nputs and three­

state outputs are TTL compatible. The UM6167 is moulded 

in a standard 20-pin, 300 mil DIP. 

Pin Configuration Block Diagram 

Ao -+--- Vcc 
Al • -GND 

Ao Vce A2 • 
ROW 128x128 

Al Al3 A3 SELECT • MEMORY ARRAY 

A2 A12 A4 • 
A12 • 

A3 All 
A 13 

A4 A10 

As A9 CS 

A(5 As DIN DOUT 

DOUT A7 

WE DIN 

GND CS 

WE 
All AlOA9 As A7 A6 As 
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Absolute Maximum Ratings* 
Terminal Voltage with Respect to 

GND, VT .................... -0.5V to +7.0V 
Operating Temperatwe, TOPR. ' ......... O°C to +70°C 
Temperature Under Bias, TSLAS ..... -55°C to +125°C 
Storage Temperature, TSTC ........ -65°C to +lbO°C 
Power Dissipation, PT ..................... 1.0W 
DC Output Current, lOUT ................. 20mA 

D.C. Characteristics 
(TA = o°c to +70°C, Vcc-= 5V ± 10%) 

Symbol Parameter Test Conditions 

UM6167 

*Comments 
Stresses above those listed under "Abso lute Max i mu m 
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 operation91 sections of this specification is 
not implied and exposure to absolute maximum rating con­
ditions for extended periods may affect device reliability .. 

UM6167 UM6167L 
Units 

Min. Typ. Max. Min. Typ. Max. 

II LI I Input I,.eakage Current Vcc = 5.5V, VIN =OV to V CC - - 2 - - 2 J.LA 

i'LO! Output Leakage Current CS = V IH, V OUT = OV to V cc - - 2 - - 2 J.LA 

ICC1 
Operating Power 

CS = V I L ' Output Open - 30 60 - 25 50 mA 
Supply Current 

ICC2 
Dynamic Operating 

Min. Duty Cycle = 100% - 30 60 - 25 50 mA 
Current 

Iss 
Standby Power 

CS ~VIH - 5 20 - 5 20 mA 
Supply Current 

ISS1 
Full Standby Power CS ~ VCC = -O.2V 

- 0.02 2 - 0.002 0.05 mA 
Supply Current VIN ~VCC =-0.2V or ~·'O.2V 

V IL Input Low Voltage -0.5 - O.S -0.5 - O.S V 

V IH Input High Voltage 2.2 - 6.0 2.2 - 6.0 V 

VOL Output LowVoltage IOL = SmA - - 0.4 - - 0.4 V 

VOH Output High Voltage IOH = -4mA 2.4 - - 2.4 - - V 

Capacitance Truth Table 
(TA = 25°C, f = 1.0MHz) 

Mode CS WE Output Power 

Symbol Item Conditions Max. Unit 
Standby H X High Z Standby 

CIN 
Input 

VIN =OV 5 pF 
Capacitance 

Read L H DOUT Active 

COUT 
Output 

V OUT =OV 6 pF 
Capacitance 

Write L L High Z Active 

Note: This parameter is sampledand not 100% tested. 
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. UM6167 

A.C. Characteristics 

(TA = O°C to +70°C, Vcc = 5V ± 10%) 

READ CYCLE 

"' 

UM6167 UM6167·1 UM6167·2 UM6167·3 
Symbol Parameter Unit 

Min. Max. Min. Max. Min. Max. Min. Max. 

~c Read Cycle Time 70 - 55 - 45 - 35 - ns 

tAA Address Access Ti me - 70 - 55 - 45 - 35 ns 

t ACE Chip Enable Access Time - 70 - 55 - 45 - 35 ns 

tOH . Output Hold from Address Change 5 - 5 - 5 - 5 - ns 

tLZ Chip Selection to Output in Low Z 5 - 5 - 5 - 5 - ns 

tHZ Chip Deselection to Output in High Z 0 35 0 30 0 30 0 25 ns 

tpu Chip Selection to Power Up Time 0 - 0 - 0 - 0 - ns 

tpD Chip Deselection to Power Down Time - 40 - 35 - 35 - 25 ns 

WRITE CYCLE 

UM6167 UM6167·1 UM6167·2 UM6167·3 
Symbol Parameter Unit 

Min. Max. Min. Max. Min. Max. Min. Max. 

twc Write Cycle Time 70 - 55 - 45 - 35 - ns 

tcw 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 25 0 25 0 20 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) 

ADDM.~~~~~~~~~~~~~tRC~~~~~~~~~~~~~ 
~OH ~ }~ ____________________________ ___ 

DATA OUT. PREVIOUS OATA3fALlD¥ X X )/( DATA VALID 
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UM6167 

READ CYCLE NO.2 (NOTES 1 AND 3) 

tRC .. 
~ 

t 7
tACS ~I 

HIGH IMPEDANCE I_I H~GH 
DATA VALID DATA OUT 

~tPu 
I IMPEDANCE -I 

I-tpD 

~~~~~NT ;~~----------~~----------------------------------~~~------

WRITE CYCLE NO.1 (WE CONTROLLED) (NOTE 4) 

twc 

ADDRESS jlf Il 

I 
tcw 

\\\\ ~ LL LLLLL~LL 
tA j4-tWR ..... 

I---tAS -I j4--twP -
\.\ 1\ 

,t I-- tDW 
tDHI 

I 
DATA IN • DATA VALID * 

DATA OUT DATA UNDEFINED 

I-- tWZ.:l I- tow ~ 
HIGH IMPEDANCE 

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. All write 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) 

twc . 
ADDRESS -lE- 1~ 

I 
I--tA", I tcw 

'\: ~ 

tAW tWR 
I-twP~ ~ 

\ \ \ \ \ \ \ \\ \ \ \ \ ~ J //I/////L~L 

t: r-tDW 
. tDHJ 

I 
DATA IN *' DATA VALID X 

I 
I-twz 

DATA OUT --------.-D-A-T-A--U-N-D-E-F-'-N-E-D---------j HIGH IMPEDANCE 
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UM6167 

A.C. Test Conditions +5V 

~
480n 

DOUT 

255D. ·5PF 

Test Typ. 
Input Pulse Levels GND to 30V 
Input Rise and Fall Times 5ns 
Input Timing Reference Levels 1.5V 
Output Reference Levels 1.5V 
Output 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 Vee Data Retention Characteristics For L Version Only (TA = 0 to 70°C) 

Symbol Parameter Test Conditions Min. Typ.1 Max. Units 

VOR Vcc for Data Retention 2.0 - - V 

ICCDA Data Retention Current - 0.52 202 

IlA 
CS ~ V cc -0.2V - 1.03 303 

tCDA Chip Deselect to Data Retention Time V IN ~ V cc -O.2V or ~ O.2V 0 - - ns 
tR Operation Recovery Time tRC4 - - ns . 

Notes: 1. T A = 25°C, 2. at VCC = 2V, 3. V cc = 3V, 4. tRC= Read Cycle Time 

Timing Waveform Low Vee Data Retention Waveform 

j
~ATA RETENTION MODE~ 

VCC 4.5V. VDR ~2V _ 4.5V 

I-- tCD tR-1 
cs ;--Z""Z-Z""'Z-/---V-IH-\ VDR /~~VI-H\~\--'::\~\~\-\~ 

Ordering Information 

Part Number Access Time Operating Current Standby .Current Package Type (Max.) (Max.) (Max.) 
UM6167 70 ns 60mA 2mA Plastic 
UM6167-1 55 ns 60mA 2mA Plastic 
UM6167-2 45 ns 60mA 2mA Plastic 
UM6167-3" 35 ns 60mA 2mA Plastic 
UM6167L· ·70 ns 50mA 50llA Plastic 
UM6167Lc1 55 ns 50mA 50llA Plastic 
UM6167L-2 45 ns 50mA 50llA Plastic 
UM6167L-3 35 ns 50mA 50p.A Plastic 
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