CY2148/CY211L48
CY2149/CY21L49

==~ SEMICONDUCTOR 1,024 x 4 Static R/'W RAM

Features Functional Description

o Automated power-down when dese- The CY2148 and CY2149 are high-perfor-
lected (2148) mance CMOS static RAMs organized as

e CMOS for optimum speed/power 1024 by 4 bits. Easy memory expansion is

provided by an active LOW chip select

* Low power . (CS) input and three-state outputs. The
— 660 mW (commercial) CY2148 and CY2149 are identical except
— 770 mW (military} that the CY2148 includes an automatic
® S.yolt power supply = 10% tolerance (CS)power-down feature. The CY2148re-
both commercial and military mains in a low-power mode as long as the

device remains deselected, i.e., (CS) is
HIGH, thus reducing the average power
requirementsof the device. The chip select
(CS) of the CY2149 does not affect the
power dissipation of the device.

An active LOW write enable signal (WE)
controls the writing/reading operation of
the memory. When the chip select (CS)

TTL-compatible inputs and outputs

and write enable (WE) inputs are both
LOW, data on the four data input/output
pins (I/Og through I/O3) iswritten into the
memory location addressed by the address
present on the address pins (Ag through
Ag).

Reading the device is accomplished by se-
lecting the device, (CS) active LOW, while
(WE) remains inactive or HIGH. Under
these conditions, the contents of the loca-
tion addressed by the information on ad-
dress pins (Ag through Ag) is present on
the four data input/output pins (1/Op
through I/03).

The input/output pins (1/Og through 1/03)
remain in a high-impedance state unless
the chip is selected and write enable (WE)
is HIGH.
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Selection Guide (For higher performance and lower power refer to the CY7C148/9 data sheet)

2148-35 | 21148—35 | 2148—45 | 21L48—45 | 2148—55 | 21148—55
2149-35 | 2114935 | 2149—45 | 21149-45 | 214955 | 21149-55

Maximum Access Time (ns) 35 35 45 45 55 55
MaximumOperating Commercial 140 120 140 120 140 120
Current(mA)

Military 140 140
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a’%m CY2149/CY21L49
= . SEMICONDUCTOR =
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, DCInputVoltage ...................... —3.0Vto + 7.0V
not tested.) Output Current into Qutputs (Low) ................ 20mA
Storage Temperature ................. - 65°Cto +150°C .
ating Ran
Ambient Temperaturewith Oper: g ge
PowerApplied ....................... ~55°Cto +125°C Ambient
Supply Voltage to Ground Potential Range Temperature Vee
(Pin18toPin9) ...t - 05Vto +7.0V Commercial 0°Cto + 70°C 5V £ 10%
DC Voltage Applied to Outputs Militaryi1] T ©° 5V + 10%
i High Z SHAE - vvorreareeeneeenennnn ~05Vito +7.0V itary 33°Cto + 1257C 2
Electrical Characteristics Over the Operating Rangel?]
2148 21148
2149 21149
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Ion Output HIGH Current | Ve = Min, Vo = —0.4 mA 24 2.4 mA
IoL Output LOW Current | Ve = Min,, Vo, = 8.0mA 04 04 mA
Vi Input HIGH Voltage 2.0 6.0 2.0 6.0 v
Vi Input LOW Voltage -30{ 08 |—-30] 08 A\
Ix Input Load Current Vss < Vi< Ve —10 | +10 | — 10 | +10 } pA
Ioz Output Leakage GND < Vg <Von, | To=0°Cto +125°C —-50 | +50 | =50 | +50 A
Current Output Disabled
Icc Ve Operating Max. Voo, CS < Vi | Ta =0°Cto +70°C 140 120 mA
Supply Current Output Open Ta=—55°Cto +125°C 140
Isp AutomaticCS Max. Voo, CS < V. | Ta = 0°Cto +70°C 30 20 mA
Power-DownCurrent | (2148 only) Ta= - 55°Cto +125°C 30
Iro Peak Pov3vel--()n Max. Vg, CS< Vi | Ta = 0°Cto +70°C 50 30 mA
Current?) (2148 only) Ta=—55°Cto +125°C 50
los Output Short ” GND < Vo< Ve | Ta = 0°Cto +70°C *+275 +275 | mA
Circuit Current! Ta= - 55°Cto +125°C 350
Capacitancel’!
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta = 25°C, f = 1 MHz, 8 pF
Cout Output Capacitance Vee =50V 8 pF
Notes:
1. Tais the “instant on” case temperature. 4. For test purposes, not more than 1 output at a time should be shorted.
2. Seethe last page of this specification for Group A subgroup testing in- Short circuit test duration should not exceed 30 seconds.
formation. 5. Testedinitially and after any design or process changes that may affect
3. Apull-upresistor to Vocon the CSinput is required to keep the device these parameters.
deselected during Vocpowerup. Otherwise, current willexceedvalues
give (CY2148 only).
AC Test Loads and Waveforms
R1481Q R1481Q
5V O———————ANA— 5V O AA A
oUTPUT | OUTPUT | ALL INPUT PULSES
l | 3.0V ) " 0%
R2 A2 90%
30 pF 2550 5pF 2550 10% 10%
INCLUDING B INCLUDING GND
J!SGCGNPE = = JS:?)NFE = = 10ns = - 10ns
@ b) 2148-3 2148-4
Equivalent to: THEVENIN EQUIVALENT
OUTPUT o 173V




CY2148/CY211L48

= CY2149/CY21149
& SEMICONDUCTOR
Switching Characteristics Over the Operating Rangel?!
2148-35 2148-45 2148-55
2149-35 2149-45 2149-55
Parameters Description Min. | Max. Min. Max. Min. Max., Units
READ CYCLE
trRC Address Valid to Address Do Not 35 45 55 ns
Care Time (Read Cycle Time)
tAA Address Valid to Data Out 35 45 55 ns
Valid Delay (Address Access Time)
tacs1l® Chip Select LOW to Data Out Valid 35 45 55 ns
tacs2) (CY2148 only) %5 55 65 s
tacs Chip Select LOW to Data Out Valid 15 20 25 ns
(CY2149 only)
tz181 Chip Select LOW to 2148 10 10 10 ns
Data Out Valid
2149 5 5
tyzI8) Chp Select HIGH to Data Out Off 0 20 0 20 20 ns
tou Address Unknown to Data Out 5 ns
Unknown Time
tpp Chip Select HIGH to 2148 30 30 30 ns
Power-Down Delay
tpy Chip Select LOW to 2149 0 0 0 ns
Power-Up Delay
WRITE CYCLE
twe Address Valid to Address Do Not 35 45 55 ns
Care (Write Cycle Time)
twpll Write Enable LOW to 30 35 40 ns
Wirite Enable HIGH
twR Address Hold from Write End 5 5 5 ns
twzl®! Write Enable LOW to 0 10 0 15 0 20 ns
Output in High Z
tpw Data-In Valid to Write Enable HIGH 20 20 20 ns
tou Data Hold Time 0 ns
tAS Address Valid to 0 ns
Write Enable LOW
tewl®] Chip Select LOW to 30 40 50 ns
Write Enable HIGH
towl®! Write Enable HIGH to 0 0 0 ns
Outputin Low Z
tAw Address Valid to End of Write 30 35 50 ns
Notes: =
6. Chipdeselected greater than 55 ns prior to selection. 9. The internal write time of the memory is defined by the overlap of CS
7. Chip deselected less than 55 ns prior to selection. LOW and WE LOW, Both signals must be LOW to initiate a write and

8.

Atanygiven temperature and voltage condition, tyyz is less than ty z for
all devices. Transition is measured =500 mV from steady state voltage
with specified loading in part (b) of AC Test Loads.

either signal can terminate a write by going HIGH. The data input set-
upand hold timing should be referenced to the rising edge of the signal
that terminates the write.
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5 SEMICONDUCTOR
Switching Waveforms
Read Cycle No. 1{10, 11]
2
be tre | -
(2]
ADDRESS =
taa | é
toHA w
DATA OUT PREVIOUS DATA VALID >< >< DATA VALID
2148-5
Read Cycle No. 2(10. 12]
s tac
N\ 4
N /)
tacs
1 le— 1,
z Hz HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT >< DATA VALID >——
le—— tpy l«—— tpp ——‘
Voe ICC
SUPPLY 50% 50% #
CURRENT ISB
2148-B
Write Cycle No. 1 (WE Controlled)
| twe |
ADDRESS * %
tow
o NN 277700777
taw twh
tas e twr
WE N 4
WE RN 7
e tow toH
DATA /O * DATA-IN VALID
fe— ty —-l e— tow —-I
\J HIGH IMPEDANCE | CEE—
DATA I/O DATA UNDEFINED / \
2148-7

Notes:
10. WEisHIGH forread cycle.
11. Device is continuously selected, CS = VL.

12. Address valid prior to or coincident with CS transition LOW.

13. IfCS goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.
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Switching Waveforms (continued)

Write Cycle No. 2 (CS Controlled) [13]

1 tWC »|
ADDRESS f
tsa . tscs
o 4\ Vi
taw l— twn —>
twe twr
WE N
R YA
\ low toH
DATA IN DATA-IN VALID
l— tpz ——™
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
2148-8
Ordering Information
Speed Package Operating -
(ns) Ordering Code Type Range Sg]ese)d Ordering Code Package Olllal‘:;leng
35 CY2148-35PC P3 Commercial = CY21LAB—35PC 3 Commoreial
CY2148-35DC D4 CY21L48-35DC D4
45 CY2148-45PC P3 Commercial T CY21LAS—45PC 7 Commercial
—4 D
CY2148—45DC 4 CY21L48—-45DC D4
2148—45DMB D ili
CY2143—45DM 4 | Military 55 | CY21148-55PC P3| Commercial
55 CY2148-55PC P3 Commercial CY21L48-20DC Da
CY2148—-55DC D4
_ i Speed Package Operating
CY2148-55DMB D4 Military (ns) Ordering Code Type Range
Speed Package | Operating 35 CY21LA9-35PC P3 Commercial
(ns) Ordering Code Type Range CY21LA9—35DC DA
35 CY2149-35PC P3 Commercial G CY21LA9—45PC T Commercial
CY2149-35DC D4 CY21LA9—25DC D7
45 CY2149-45PC P3 Commercial 5 CY21149—55PC 3 Commercial
CY2149-45DC D4 CY21LA9—55DC Da
CY2149-45DMB D4 Military
55 CY2149-55PC P3 Commercial
CY2148-55DC D4
CY2148—-55DMB D4 Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Ion 1,2,3
IoL 1,2,3
Vi 1,2,3
Vi Max. 1,2,3
Ix 1,2,3
TIoz 1,2,3
Icc 1,2,3
Igplt] 1,2,3

Switching Characteristics

Parameters [ Subgroups

READ CYCLE
tre 7,8,9,10,11
taa 7,8,9, 10,11
tacs 14 7,8,9,10,11
tacso14] 7,8,9,10,11
tacs! ] 7,8,9,10, 11
ton 7,8,9,10, 11

WRITE CYCLE
twe 7,8,9,10,11
twp 7,8,9,10,11
twgr 7,8,9,10,11
tow 7,8,9,10, 11
tpH 7,8,9,10, 11
tas 7,8,9,10, 11
taw 7,8,9,10,11

Notes:

14. CY2148 only.
15. CY2149 only.
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