S CYPRESS

Features

® Automatic power-down when dese-
lected (7C168)

o CMOS for optimum speed/power
e High speed
—taa =25ns
—tacg = 15 ns (7C169)
e Low active power
—385mW
o Low standby power (7C168)
—83mW
e TTL-compatible inputs and outputs

e Capable of withstanding greater than
2001V electrostatic discharge

52 CYTC168
CY7C169

EMICONDUCTOR

Functional Description

The CY7C168 and CY7C169 arehigh-per-
formance CMOS static RAMs organized
as 4096 by 4 bits. Easy memory expansion
is provided by an active LOW chip enable

CE) and three-state drivers. The
CY7C168 has an automatic power-down
feature, reducing the power consumption
by 77% when deselected .

Writingto the device is accomplished when
thechipselect (CE) andwrite enable (WE)
inputs are both LOW. Data on the four
datainput/output pins (I/Og through 1/O3)
is written info the memory location speci-
fied on the address pins (Ag through Ayg).

4096 x 4 Static RAM

Readingthedevice isaccomplished by tak-
ingthechipenable (CE) LOWwhile (WE)
remains HIGH, Under these condintions,
the contents of the location specified on
the address pins will appear on the four
data inputfoutput pins (I/Op through
1/03).

Themputloutputpmsremam inahigh-im-
pedancestate when chip enable is HIGH,
orwrite enable (WE) is LOW.

A die coat is used to insure alpha immunity.
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Selection Guide ,
7C168-25 7C168—35
7C169-25 7C169-35 7C169—-40 7C168—-45
Maximum Access Time (ns) 25 35 40 45
MaximumOperating Commercial 20 90 70 70
Current(mA) Military % 70 70
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines, ~Output Current into Outputs (Low) ...c..ovviinens 20mA
nottested.) StaticDischarge VOItAgE « . .vvververrrnereaverees > 2001V
Storage TEMPErature «....ocovvevereess ~65°Cto +150°c  (per MIL-STD-883, Method3015)
Ambient Temperaturewith . Latch-UpCurrent ....vvvvvaeriiiiacisearonnas >200mA
PowerApplied ....covvvveriinnrnnss , =~55°Cto+125°C o .
erating Range
Supply Voltage to Ground Potential perating g
(Pin28toPinld) ...vevnecaiiinninnnenes -0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ........coviiviencrnnnes ~0.5Vto +7.0V Commercial 0°Cto + 70°C 5Vx10%
DCInput Voltage .......coevvvneensnnne -3.0Vto + 7.0V Militargt1] —55°Cto + 125°C 5V + 10%
Electrical Characteristics Overthe Operating Rangef2!
7C168~25 7C168-35 7C168—45
7C169-25 7C169-35 7C169—-245
Parameters Description Test Conditions Min, | Max. | Min. | Max. | Min. | Max. | Units
Vou Output High Voltage | Voo =Min, Iop=-40mA | 24 24 24 \'
VoL Qutput Low Voltage | Voo =Min, IgL =8.0mA 04 04 04 \'
Vi Input High Voltage 20 Vce 2.0 Vce 20 Vce \'
Vi, Input Low Voltage -30 1} 08 -301{ 08 -301] 08 v
Iix Input Load Current GND < V1< Ve -10 10 -10 10 -10 10 UA
Ioz Output Leakage GND g Vo <V ~50 50 ~50 50 =50 50
Current OutputDisabledCC' wa
Ios Output Short Vce = Max,, Voyr = GND =350 -350 =350 | mA
CircuitCurrent?]
Icc Vcc Operating Vce = Max,, Com’l 90 70 70 mA
Supply Current IouT=0mA Mil % 70
Ispy AutomaticCE Max. Ve, Com’l 20 20 15 mA
Power-DownCurrent | CE > Viy Mil 20 20
Tsp2 AutomaticCE “Max. Ve Com’l 11 11 11 | mA
Power-DownCurrent | CE> Vcc 03V Mi 20 20
Capacitancel4]
Parameters Description Test Conditions Max, Units
[ InputCapacitance =25°C,f=1MHz, 10 pF
Cout QutputCapacitance Vee =50V 10 pF
Notes:
1. Ta is the “instant on” case temperature. 3. Not more than 1 output should be shorted at one time. Duration of

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

information.
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the short circuit should not exceed 30 seconds.

4. ‘Testedinitially and after any design or process changes that may affect
these parameters,
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AC Test Loads and Waveforms
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Switching Characteristics Overthe Operating Range!25]
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ALL INPUT PULSES
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7C168-25 7C168—-35
7C169-25 7C169-35 7C169-40 7C168~45

Parameters Description Min. l Max, | Min. | Max. | Min, | Max. { Min. | Max. | Units
READ CYCLE

trC Read Cycle Time 25 35 40 45 ns
tAA Address to Data Valid 25 35 40 45 ns
toHA Output Hold from AddressChange 3 3 3 3 ns
tACE CELOW to Data Valid 7C168 25 35 45 ns

7C169 15 25 25 ns

tLZCE CE LOW to Low ZI6] 5 5 5 5 ns
thzCE CE HIGH to High Z[6.7] 15 20 20 25 ns
teu CE LOW to Power-Up(7C168) 0 0 0 0 ns
tep CE HIGH ta Power-Down (7C168) 25 25 30 ns
3:16] Read Command Set-Up 0 0 ns
trRcH Read Command Hold 0 0 1] ns
WRITECYCLES®

twe Write Cycle Time 25 35 40 40 ns
1SCE CELOW to Write End 25 30 30 35 ns
tAw Address Set-Up to Write End 20 30 40 35 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tpwg WE Pulse Width 20 30 35 35 ns
tsp Data Set-Up to Write End 10 15 15 15 ns
tup Data Hold from Write End 0 ns
tLZWE WE HIGH to Low ZI[6] 6 6 6 ns
tHZWE WE LOW to High Z[67} 10 15 20 20 ns

Notes: .

5. Test conditions assume signal transition times of 5 ns or less, timing 8. The internal write time of the memory js defined by the overlap of CE
LOW and WE LOW. Bath signals must be LOW to initiate a write and
eithersignal can terminate awrite bygoing HIGH. The data input set-

up and hold timing should be referenced to the rising edge of the sig~
nal that terminates the write.

reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loadingof the specified Ior /Iy and 30-pF load capacitance.

6. Atany given temperature and voltage condition, tyz is less than ty 7
for any given device.

7. tnzce and tyzwe are tested with Cr, = 5 pFasin part (b) of AC Test
Loads. Transition is measured %500 mV from steady state voltage.
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Switching Waveforms T-46-23-08
Read Cycle No, 19 10] .
) trc !
ADDRESS ¥ *
taa »|
pe—— tora ———»!
DATA OUT PREVIOUS DATA VALID K XX DATAVALID
C1686
Read Cyclel® 11
tac
cE X v
tace »
iz =™
[« iz HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT O DATA VALID >—
le— trU fe—— tpp ——»]
SUPHY 50% N ‘e
50%
CURRENT 0 N— 58
WE
j«—— trcs fe— tRCH clesr
Write Cycle No. 1 (WE Controlled)(8]
twe
AopREss K X
tsce
% IR Y. AP
taw - tHa ——»f
tsa e tpu
N _ 4
wE , RO, 7
tsp »ie- tHp
~DATAIN DATA-IN VALID
re— tHzwe —-l je— tizwe —-I
HIGH IMPEDANCE J————
DATA O DATA UNDEFINED > ¢
©1688
Notes: : — —
9. WE is high for read cycle. o 12. ¥CEgoes HIGH simultaneously with WE HIGH, the output remains
10, Device is continuously selected, CE = V... in a high-impedance state.

11, Address valid prior to or coincident with CE transition low.
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Switching Waveforms (continued) T-46-23-08
Write Cycle No. 2 (CE Controlled)( 12]
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C1689
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE — vs. OUTPUT VOLTAGE
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SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs, OUTPUT VOLTAGE
14 16 ~ 140
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Typical DC and AC Characteristics (continued) T-46 -23-08
TYPICALPOWER-ON CURRENT TYPICAL ACCESS TIME CHANGE, ' ]
vs. SUPPLY VOLTAGE vs8. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
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o / y Ta=25°C
.5 /, 6.0 | —
0.0! "] 0.0 I 0.8
00 10 20 30 40 650 O 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MH2)
Ordering Information .
Speed | Icc Package | Operating Speed | Icc Package | Operating
(ns) | (mA) Ordering Code Type Range (ns) | (mA) Ordering Code Type Range
25 90 | CY7C168-25PC P5 Commercial 25 90 | CY7C169-25PC P5 Commercial
CY7C168-25DC D6 CY7C169~25DC D6
CY7C168-25LC 151 CY7C169-~25LC L51
CY7C168-25VC VAl CY7C169-25VC V5
35 90 | CY7C168-35PC P5 Commercial 35 90 | CY7C169-35PC Ps Commercial
CY7C168—35DC D6 CY7C169-35DC D6
CY7C168-35LC L51 CY7C169-35LC L51
CY7Ci68-35VC Vs CY7C169-35VC Vs
CY7C168—35DMB D6 Military CY7C169~35DMB D6 | Military
CY7C168-35LMB L51 CY7C169-35LMB L51
45 70 | CY7C168-45PC P5 Commercial 40 70 | CY7C169—~40PC Ps Commercial
CY7C168—-45DC D6 CY7C169-40DC D6
CY7C168--45LC L51 CY7C169-40LC L51
CY7C168-45VC \'A] CY7C169-40VC Vs
CY7C168—45DMB D6 Military CY7C169—-40DMB D6 Military
CY7C168-45LMB Ls1 CY7C169~40LMB L51
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups

Vou 1,23
VoL 12,3
Vig 1,23
Vi, Max. 123
Ix 1,23
Toz 1,23
Icc 1,23
Ismlﬂl 1,23
Tspot13) 1,2,3

Notes:

13. 7C168 only.

Switching Characteristics

Parameters I Subgroups

READ CYCLE
tre 7.8,9,10,11
taa 7,8,9,10,11
toHA 7,8,9,10,11
tACE 7,8,9,10,11
trRCs 7,8,9,10,11 .
treH 7,8,9,10,11

WRITECYCLE
twe 7,8,9,10,11
{SCE 7,89,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,89,10,11
tpwE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11

Document #: 38—-00034—D

2-251

T-46-23-08

SRAMs m



