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Features

® Automatic power-down when dese-
lected (7C148)

CMOS for optimum speed/power
25-ns access time

Low active power

— 440 mW (commercial)

— 605 mW (military)

Low standby power (7C148)

— 82.5 mW (25-ns version)

— 55 mW (all others)

5-volt power supply + 10% tolerance,
both commercial and military

CY7C148
CY7C149

® TTL-compatible inputs and outputs

Functional Description

The CY7C148and CY7C149 are high-per-
formance CMOS static RAMs organized
as 1024 by 4 bits. Easy memory expansion
is provided by an active LOW chip select
(C%) input and three-state outputs. The
CY7C148 remains in a low-power mode as
long as the device remains unselected; i.e.,
(ésg) is HIGH, thus reducing the average
power requirements of the device. The
chip select (CS) of the CY7C149 does not
affect the power dissipation of the device.

1K x 4 Static RAM

‘Writing to the device is accomplishedwhen
the chip select (CS) and write enable (WE)
inputs are both LOW. Data on the I/O pins
(I/0¢ through I/O3) is written into the
memory locations specified on the address
pins (Ag through Ag).

Reading the device isaccomplished by tak-
ing chip select (CS) LOW while write en-
able (WE) remains HIGH. Under these
conditions, the contents of the location
specified on the address pinswillappear on
the four data I/O pins.

The I/O pins remain in a high-impedance
state when chip select (CS) is HIGH or
write enable (WE) is LOW.

Logic Block Diagram
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Selection Guide
7C148~25 7C148-35 7C148--45 7C149-25 7C149-35 7C149-45
Maximum Access Time (ns) 25 35 45 25 35 45
Maximum Operating Commercial 90 80 80 90 80 80
Current (mA Military 110 110 110 110
Maximum Standby Commercial 15 10 10
Current (mA) Military 10 10
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- CY7C149
Maximum Ratings
{Above which the useful life may be impaired. Foruser guidelines, ~Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ..................o..... >2001V
MIL ST]Z% 883, Mg thod 3015
Storage Temperature .................. -65°Cto +150°C  (per - -602, Metho )
Ambient Temperature with Latch-Up Current ............cocoiiiiaien, >200 mA
Power Applied ............... SRREEEEE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential : -
(Pm18toPin9) .....oovvvvniiiiiiin., -0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... -0.5V to +7.0V Commercial 0°Cto +70°C 5V * 10%
DClInput Voltage ..........ovvvvvevinnnn —-3.0Vto +7.0V Militaryll] —55°C to +125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel?!
7C148-25 7C148-35, 45
7C149-25 7C149-35, 45
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vee = Min, Iop = —4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vee = Min, Igp, = 8.0mA 0.4 0.4 v
Viu Input HIGH Voltage 2.0 6.0 2.0 6.0 v
Vi Input LOW Voltage -3.0 0.8 -3.0 0.8 v
Iix Input Load Current GND < V] < Ve ~10 10 -10 10 wA
Ioz Output Leakage Current | GND < Vg < V¢ Output Disabled =50 50 =50 50 RA
Icc Ve Operating Max. V¢, CS < Vi, Com’l 90 80 mA
Supply Current Output Open -
Mil 110
Isp Automatic CS Max. Voo, CS> Vi | 7C148 | Com’l 15 10 | mA
Power-Down Current Only -
Mil 10
Iro Peak Power-On Max. Vge, CS> Vi | 7C148 Com’l 15 10 . | mA
Current(3] Only -
Mil 10
Ios Output Short GND < Vg < Ve Com’l +275 *275 | mA
Circuit Currentl4] :
Mil +350
Capacitancels]
Parameter Description Test Conditions Max. Unit
CiIN Input Capacitance Ta =25°C,f = 1 MHz, pF
Cout Output Capacitance Vee =50V pF
Notes:
1. Ta is the “instant on” case temperature. 4. For test purposes, not more than 1 output should be shorted at one

2. See the last page of this specification for Group A subgroup testing
information.

3. A pull-up resistor to V¢ on the TS input is required to keep the de-
vice deselected during V¢ power-up. Otherwise current will exceed
values given (CY7C148 only).

time. Duration of the short circuit should not exceed 30 seconds.
5. Tested initially and after any design or process changes that may af-
fect these parameters.

2-58

M 2589kk2 00L47?57 4u7 W




o ———

£ CYPRESS

CY7C148
CY7C149

—_—

AC Test Loads and Waveforms

R1481Q R1481Q
v | v ALL INPUT PULSES
OUTPUT OUTPUTc»—l—- a0V oo
90%
10%
30 pF R2 5 pF R2 GND 10%
P I 255Q P I Lzsssz J— l__ - <tons
INCLUDING — — INCLUDING == — - -
JIGAND ~ = JIGAND ™ -
SCOPE  (a) Normal Load SCOPE  (b)High-Z Load C1485
Clag-4
Equivalent to: THEVENIN EQUIVALENT
oUTPUTo— S8R 51.73v
Switching Characteristics Over the Operating Range!?]
7C148-25 7C148-35 7C148—45
7C149-25 7C149-35 7C149—45
Parameter Description Min. | Max. | Min. I Max. | Min. | Max. | Unit
READ CYCLE
trC Address Valid to Address Do Not Care Time 25 35 45 ns
(Read Cycle Time)
tAA Address Valid to Data Out Valid Delay 25 35 45 ns
(Address Access Time)
tacst Chip Select LOW to Data Qut Valid (7C148 only) 2516l 35 45 ns
t
ACS2 30071 35 45 ns
tacs Chip Select LOW to Data Out Valid (7C149 only) 15 15 20 ns
tpz18) Chip Select LOW to Data Out On 7C148 8 10 10 ns
7C149 5 5 5
tpz18] Chip Select HIGH to Data Out Off 0 15 0 20 0 20 ns
toH Address Unknown to Data Out Unknown Time 0 0 5 ns
tpD Chip Select HIGH to Power-Down Delay | 7C148 20 30 30 ns
tpy Chip Select LOW to Power-Up Delay 7C148 0 0 0 ns
WRITE CYCLE
twe Address Valid to Address Do Not Care 25 35 45 ns
(Write Cycle Time)
twpld] Write Enable LOW to Write Enable HIGH 20 30 35 ns
twR Address Hold from Write End 5 5 5 ns
twz[8] Write Enable to Output in High Z 0 8 0 8 0 8 ns
tpw Data in Valid to Write Enable HIGH 12 20 20 ns
tpH Data Hold Time 0 N0 ns
tAs Address Valid to Write Enable LOW 0 0\ ns
towl®! Chip Select LOW to Write Enable HIGH 20 30 40 ns
towl®] Write Enable HIGH to Output in Low Z 0 0 0 ns
taw Address Valid to End of Write 20 30 35 ns
Notes:

6. Chip deselected greater than 25 ns prior to selection.
7. Chip deselected less than 25 ns prior to selection.

8. At any given temperature and voltage condition, tyz is less than ty 7
for all devices. Transition is measured =500 mV from steady-state

voltage with specified loading in part (b) of AC Test Loads.

The internal write time of the memory is defined by the overtap of CS
LOW and WE LOW. Both signals must be LOW to initiate a write
and either signal can terminate a write by going high. The data input
set-up and hold timing should be referenced to the rising edge of the
signal that terminates the write.
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Switching Waveforms
Read Cycle No. 1(10.11]
L tho |
ADDRESS )E ;'(
tAA |
ton
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
Ci48-8
Read Cycle No. 2(10:12]
tre
N 4
Cs N /
tacs
tiz y .
Hz HIGH
HIGH IMPEDANCE | 7> IMPEDANGE
DATA OUT £&E6 DATA VALID >—
tpu fe—— tpp
" Veg Icc
SUPPLY 50% 50%
CURRENT 1SB
C148-7
Write Cycle No. 1 (WE Controlled)
| twe |
ADDRESS )E ;l(
tow
J 4
s NNIK Y PRI
taw twa
tas twp
N L 4
WE RN i
tow pH
DATAIN DATA-IN VALID
e—— twz ——I — tow —-l
\!  HiGHmMPEDANCE | ——
DATA OUT DATA UNDEFINED D <
C148-8

Notes:
10. WE is HIGH for read cycle.

11. Device is continuously selected, CS = V..

12. Address valid prior to or coincident with CS transition LOW,
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled){3]
twe
ADDRESS % *
tew
cs ) i
taw twr
twp
"4
7E AUIIIIINIIIIINIININININNE y AP
ow e toH
DATA IN DATAy VALID
[e— twz —-|
DATA OUT DATA UNDEFINED > HIGH MPEDATCE
C148-9
Notes:
13. If CS goes HIGH simultaneously with WE HIGH, the output re-
mains in a high-impedance state.
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE '
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SUPPLY VOLTAGE (V)

NORMALIZED Igc, | g

NORMALIZED taq

vs. AMBIENT TEMPERATURE

vs. OUTPUT VOLTAGE

12 \ £ 120
lcc E h,
1.0 ,\ Z 100 \
&
0.8 S 80
R 3 \\
06 W 60 Voo = 5.0V
" Q N Ta=25°C
2 N
0.4 Voo = 5.0V & 40 \
ViN = 5.0V 5 q
02 % 20
0.0 o 0
=55 25 125 0.0 1.0 20 30 40
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.6 T 140
S
= 120
1.4 A E L1
/ & 100 /’
0"
1.2 2 80 a
0
X / A
1.0 £ 60 // Vg = 5.0V
= Ta = 25°
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0.8 5 2
° -V
0.6 0
=55 25 125 0.0 1.0 20 30 40
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics

TYPICAL POWER-ON CURRENT
vs. SUPPLY VOLTAGE (7C148)

TYPICAL ACCESS TIME CHANGE
vs. OUTPUT LOADING

NORMALIZED Icc vs. ACCESS TIME

3.0 I | I 30.0 1.4
P
28 Ta = 25°C g 20 /' R
=P 1KQ CS PULL-UP | 5200 S 12 h
g RESISTOR TO Ve s < /' g
§ 15 Z 150 v §' 1.1
p |
: 2 / - ——
= 1.0 / 10.0 / Vg = 4.5V z
05 5.0 A Ta = 25°C 09
0.0 0.0 0.8
00 1.0 2.0 30 40 50 0 200 400 600 800 1000 10 20 30 40 50 80
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C148—-25PC P3 18-Lead (300-Mil) Molded DIP Commercial
35 CY7C148-35PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C148-35DMB D4 18-Lead (300-Mil) CerDIP Military
45 CY7C148—-45PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C148—45DMB D4 18-Lead (300-Mil) CerDIP Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C149-25PC P3 18-Lead (300-Mil) Molded DIP Commercial
35 CY7C149-35PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C149-35DMB D4 18-Lead (300-Mil) CerDIP Military
CY7C149—-35LMB L50 18-Pin Rectangular Leadless Chip Carrier
45 CY7C149-45PC P3 18-Lead (300-Mil) Molded DIP Commercial
CY7C149-45DMB D4 18-Lead (300-Mil) CerDIP Military
CY7C149—-45LMB L50 18-Pin Rectangular Leadless Chip Carrier
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Ion 1,2,3
IoL 1,2,3
Via 1,2,3
VIL Max. ) 1, 2, 3
Iix 1,2,3
Ioz 1,2,3
Icc 1,23
Isp!!?] 1,2,3

Switching Characteristics

Parameters Subgroups

READ CYCLE

trc 7,8,9, 10,11
tAA 7,8,9,10,11
tacsi 4 7,8,9,10, 11
tacsoll4] 7,8,9,10, 11
tacsl1d) 7,8,9,10,11
toH 7,8,9,10, 11
WRITE CYCLE

twe 7,8,9,10,11
twp 7,8,9,10, 11
twr 7,8,9,10,11
ipw 7,8,9,10,11
tpH 7,8,9,10,11
tAS 7,8,9,10,11
taw 7,8,910,11

Notes:

14 7C148 only.
15. 7C149 only.
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