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UM6116-V Series

WIDE VOLTAGE
2Kx 8 CMOS SRAM

Features

s Single +3 volt power supply
® Wide operating voltage range: 2.6 to 5.5V
® Current: Operating: 50 mA {max.)
Standby: 1 pA (max.)
® Fully static operation, no clock or refreshing required

General Description

The UM6116-V is a 16,384-bit static random access me-
mory organized as 2,048 words by 8 bits and operates
on a wide operating voltage range. It is built with UMC's
high performance CMOS process. Six-tr»nsistor full CMOS

Pin Configuration

A ~ 24 | ] Vee
Ag []2 23] As
As []3 223 As
A []a 21 [ OwE
Ay s E 20 | JOF
Az []6 g 19 1A
Ay []7 'i<‘ 18]S
Ao [ 18 171 ] Vos
101 []e 161 1107
1102 [J10 151 /06
vos [ 14 ] 1105
GND [ 112 13 [ /0,

Directly TTL compatible: All inputs and outputs
Common 1/0 using three-state output

Pin compatible with standard 16K EPROM/Mask ROM
Available in 24 pin DIP, SOP, and Skinny DIP packages
or in Chip Form (See ordering information)

memory cell provides low standby current and high re-
liability. Inputs and three-state outputs are TTL com-
patible and allow for direct interfacing with common
system bus structures.

Pad Configuration

Ao cs
f 1/0g
WE 1/04
A9 1/0¢
A o
(3l |o,
Vee
B UM6116H-V GND
A
Ag 1703
As 1/0,
Aa [e] o,
As
Al [e] Ao
Ay
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@UMG UM6116-V Series

Block Diagram
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UM6116-V Series

Pin Description

Designation Description

Ao —Ajo Address Input
WE Write Enable
OE Output Enable
cS Chip Select

1/0; —1/Og Data Input/Output
Vee Power Supply (+3V)
GND Ground

Absolute Maximum Ratings *

Ve 10GND .« o —0.5V t0 +7.0V
IN, IN/OUT Voltage to GND . .. .. —0.5V to Ve +0.3V
Operating Temperature, Too oo 0°C to +70°C
Storage Temperature, Tgpg < v o - - - —B5°C to +125°C
Temperature Under Bias, Tgipg - - - - - —10°C to +85°C
Power Dissipation, Pt . ............ 1.0W/SOP 0.7W
Soldering Temp. & Time ... .......... 260°C, 10 sec

DC Electrical Characteristics

Recommended DC Operating Conditions
{Tp =0°C1070°C)

Symbol Parameter Min. | Typ. | Max. Unit
Supply
Vee Varoe | 26 | 30} 85 %
GND Ground 0 0 0 A
Input Vee— Veet
Vin High - Y
Voltage 1.0 0.3V
Input
Vi Low -03 | 0 | +08 v
Voltage
cL Output — | - 1100 | pF
Qutput
TTL Load - - 1 -
*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
conditions for extended periods may affect device re-
liability.

(Ta = 0°C 10 +70°C, V¢ = 2.6V to 55V, GND = OV)

UM6116-V . -
Symbol Parameter - Unit Test Conditions
Min. Max.
! Input Leakage Current — 1 HA V|n =GND to Ve
i CS=V,, orOE=V,, orWE=V
_ A IH H, n
"ol Output Leakage Current 1 i Vi - GND to Ve
| Active Power _ 50 mA =V | - 0mA
cc Supply Current tLe /0
) ) Min. Cycle, Duty = 100%,
lect Dynamic Operating Current - 50 mA = Vi 110 =0mA
- 1 A CcS=V
'sg Standby Power Supply m S 'H
| Current _ 1 A CS 2 Ve — 02V,
sB1 Viy 2 Ve —0.2Vor V) < 0.2V
VoL Output Low Voltage - 0.2 \% loL = 200 A
Vou Output High Voltage Vee—0.2 - Y lon = —100 pA
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UMG6116-V Series

Truth Table
Mode [ OE WE 1/0 Operation V¢ Current
Standby H X X High Z lsg. lsp1
Output Disabled L H H High Z lce leeq
Read L L H Dout lee: Yeer
Write L X L Din leer deer
Note: X:H or L
Capacitance
Symbol Parameter Min. Max. Unit Test Conditions
Cn* Input Capacitance 6 pF Vi =0V
Cio* Input/Output Capacitance 8 pF Vio =0V
*This parameter is sampled and not 100% tested.
AC Characteristics (T, = 0°C 10 +70°C, V¢ = 2.6V 10 5.5V, GND = 0V)
Symbol Parameter UME116-vV Unit
Min. Max.
Read Cycle .
tpe Read Cycle Time 1,000 - ns
tAA Address Access Time - 1,000 ns
1ACS Chip Select Access Time — 1,000 ns
toE Output Enable to Output Valid — 200 ns
toLz Chip Selection to Output in Low Z 20 - ns
toLz Output Enable to Output in Low Z 20 — ns
tenz Chip Deselection to Qutput in High Z - 200 ns
‘onz Chip Disable to Output in High Z - 200 ns
oH Qutput Hold from Address Change 20 - ns
Write Cycle
twe Write Cycle Time 1,000 — ns
tow Chip Selection to End of Write 500 - ns
tas Address Set-Up Time 10 - ns
taw Address Valid to End of Write 100 - ns
twp Write Pulse Width 500 - ns
twR Write Recovery Time 100 - ns
twHz Write to Output in High Z 10 200 ns
thw Data to Write Time Overlap 400 - ns
toH Data Hold from Write Time 50 - ns
oz Output Disable to Output in High Z 10 200 ns
tow Output Active from End of Write 10 — ns

Notes: toyz. tgnz and tyyz are defined as the time at which the outputs achieve open circuit condition and are not re-

ferred to output voltage levels
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UM6116-V Series

Timing Waveforms

READ CYCLE 1 M

, tac |
Address * %
| LTV
0E t*— 1OH —+
cs N ~ o ]
T -
5 'ACS - e " TCHZ5I0HZ S T3
A — < >
READ CYCLE 2 124
e IRC
Address >k
T - ,
l«e—— OH L.‘ oH
Bour
READ CYCLE 3 134
cs X
5 'ACS tchz® —]
t
Notes:

1. WE is High for Read Cycle.
2. Device is continuously selected, CS=V,, .

3. Address Valid prior to or coincident with CS transition Low.
4. OE=V),.

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

WRITE CYCLE 1

)E -

Address }(
twr <
OE '
7 | - X
s \l\“
wWE tas® oo AW {l/
WE
10 \ /
‘tong }___ wp | ___|
Dour S>> j
bw tDH——l
oI <X 2
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@UMG UM6116-V Series

WRITE CYCLE 2 {5)

1
p— R ——
Address )L >(
. f—— tow e 2
SN NN LN
taw twp 1 —]
WE NN w Y/
tagd 10 *— toH
AS WwH? 3,9 1 10 6 7
DouT S ANANANAN [~ ow =
22 227 on
tow AN
PiN Vi A\VAVAVA

Notes:
1. A write occurs during the overlap (tWP) of a low C5 and a low WE.
2, tWR is measured from the earlier of CS or WE going high to the end of write cycle.

3. During this period, |/O pins are in the output state so the input signals of opposite phase to the outputs must not be
applied.

4, If the CS low 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, }.

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

. Dgyr is the read data of next address.

. 1 CS is low during this period, 1/O pins are in the output state. Then the data input signals of opposite phase to the

outputs must not be applied to them,

tag is measured from address valid to the beginning of write.

@ ~N o,

©

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

AC Test Conditions

Input Pulse Levels 0.4V 10 Ve — 0.5V

input Rise and Fall Times 5ns

Input and Output VL =08V, Vi =Vee — 1.0V
Timing Reference Levels Vg = 0.2V, Voy = Ve — 0.4V

Output Load See Fig. 1,2
+6V
+5V
22.4k2
22.4KQ2
1/0 1/0
142K :[100 pF* 14.2K I5 pF*
*Including scope and jig. *Including scope and jig.
Figure 1. Output Load Figure 2. Output Load fort:, 5,

torz: tecz: tonz: twhz-
and tgy
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@UMG UM6116-V Series

Data Retention Characteristics (T, = 0°C to +70°C)

Symbol Parameter Min. Max. Unit Test Conditions
Vor V¢ for Data Retention 2.0 - \ CS > Ve — 02V
lecor Data Retention Current - 1 HA Vee =3.0V,CS> 2.8V
tcpR Chip Deselect to Data Retention Time 0 - ns See Retention

tg Operation Recovery Time . tRc* - ns Waveform

*tge = Read Cycle Time

Timing Waveform Low V¢c Data Retention Waveform

he]
o
)
h=]
<
Il
—
w1

re—— Data Retention Mode

Vee 45\Ag VDR 2V 45V
R
/

tCOR — 4
e A NN\

Ordering Information

Access Time Operating Current Standby Current
. k
Part No (ns) Max. (mA) Max. (mA) Package
UM6116-V 1,000 ns 50 0.001 241 DIP
UM6116M-V 1,000 ns 50 0.001 241 SOP
UMB116K-V 1,000 ns 50 0.001 241 Skinny DIP
UMB116H-V 1,000 ns 80 0.001 Chip Form

2-35



