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Features

e Automatic power—down when dese-
lected (7C168A)

& CMOS for optimum speed/power
o High speed
—taa=15ns
—tack = 10 ns (7C169A)
e Low active power
—385 mW
o Low standby power (7C168)
— 83 mW
o TTL-compatible inputs and outputs
® V]“ of 2,2V
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e Capable of withstanding greater than
2001V electrostatic discharge

Functional Description

The CY7C168A and CY7C169A are high-
performance CMOS static RAMs orga-
nized as 4096 by 4 bits. Easy memory ex-
pansionis provided by an active LOW chip
enable (CE) and three-state drivers. The
CY7C168Ahas an automatic power-down
feature, reducing the power consumption
by 77% when deselected.

Writingto the device is accomplished when
thechipselect (CE)and write enable (WE)
inputs are both LOW., Data on the four
datainput/output pins (I/Og through I/O3)

4096 x 4 R/W RAM

is written into the memory location speci-
fied on the address pins (Ag through Aj;).

Readingthe device isaccomplished by tak-
ing the chip enable (CE) LOW, while
(WE) remains HIGH. Under these condi-
tions, thecontentsof thelocation specified
ontheaddress pinswillappearon the four
data input/output pins (JJOg through I/O3).
'I‘hemput[outputpmsremammahlgh-xm-
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
7C168A~15 | 7C1684—~20 | 7C168A~25 | 7C168A~35
TC169A—15 | 7C169A—20 | 7C169A—25 | 7C169A—35 | 7C169A—40 | 7C168A—45
Maximum Access Time (ns) 15 20 25 35 40 45
MaximumOperating | Commercial 115 90 70 70 50 50
Current(mA) Military % ) 70 70 70
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Maximum Ratings
(Abovewhich the useful life may be impaired, Foruser guidelines,

Output Current into Outputs (Low) ................ 20mA

nottested.) StaticDischarge Voltage ......vvvvrinreinnnnnnn . >2001V —
Storage Temperature ..... veeien vevees =65°Cto +150°C  (perMIL-STD-883, Method 3015)
AmbientTe_mp eraturewith . . Latch-UpCurrent ......vcvviveienierrenncnn.. >200mA _
PowerApplied ..... —55°Cto +125°C Operating Range g
Supply Voltage to Ground Potential - <
(Pin20t0Pin10)..eevviiiiinrernnnne.. —05Vto +7.0V Ambient o
DC Voltage Appliedto Outputs Range Temperature Yee 7]
inHighZState .............. Creaes e —05Vio +7.0V Commercial 0°Cto +70°C 5V+10%
DClInput Voltage «..vvvvveevernnvners, =3.0Vio +7.0V Militarytl] — 55°Cto +125°C 5V = 10%
Electrical Characteristics Over the Operating Rangel2l
7C168A—15 7C168A—20
7C169A—15 TC169A-20
Parameters Description Test Conditions Min. | Max, | Min. ‘Max. | Units
Vou Output HIGH Voltage Vce = Min, Ioy = ~4.0mA 24 24 \’
VoL Output LOW Voltage Ve = Min, Ig, =8.0mA 04 04 \4
Vi Input HIGH Voltage 22 Vce 22 Vce v
ViL Input LOW Voltage!3] ~-05{ 08 | -05{ 08 v
Iix Input Load Current GND < Vi< Ve ~10 +10 -10 +10 A
Toz Output Leakage GND < Vo < V¢c, -10 +10 -10 +10 uA
Current QutputDisabled
Ios Output Short Vee = Max,, Vour = GND -350 -350 | mA
CircuitCurrentl4] -
Icc Ve Operating Vee = Max, Com’l 115 % mA
SupplyCurrent Iour=0mA Mil 90
Ispy AutomaticCS Max. Ve, Com’l 40 40 mA
Power-DownCurrent CE=> Vi Mil 40
Ispy AutomaticCE ' Max. Vg, Com’t 20 20 mA
Power-DownCurrent CE>VCC~.03V Mil 20
Notes:

1, Taisthe "instanton” case temperature,
2. Seethe last page of this specification for Group A subgroup testing in-
formation.

3. Vmin. = ~3.0V for pulse durations less than 30 ns.
4. Notmorethan1outputshouldbeshorted atone time. Duration of the
short circuit should not exceed 30 seconds.
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Electrical Characteristics Overthe Operating Range{?] (continued)

: TC168A-25 7C168A~35 7C168A—-45
TC169A—-25 TC169A~35 7C169A-40
Parameters Description Test Conditions Min, | Max. | Min. | Max. | Min. | Max.

) VoH Output HIGH Voltage | Vee=Min, lon=—40mA | 24 24 24 v
VoL Output LOW Voltage | V= Min,, Ior, = 8.0mA 0.4 0.4 04 | V
Vi Input HIGH Voltage 22 Vee | 22 Vee | 22 Vce v
ViL Input LOW Voltagel] -05| 08 | -05] 08 [-05] 08 | V
Ix Input Load Curtent GND < Vi< Vce -10 | +10 { ~10 10 -10 10 BA
Ioz Output Leakage GND <Vp < Vce -10 { +10 | —50 50 -50 50 BA

Current Output Disabled
Ios Output Short Ve = Max,, Vouyt = GND =350 -350 =350 | mA
CircuitCurrent(4]
Icc V¢ Operating Ve = Max,, Com’l 70 70 50 mA
Supply Current Ioyr=0mA Mil 30 70 70
Isp1 AutomaticCS Max. Vee, Com’} 20 20 20 | mA
Power-DownCurrent | CE> Vi Mil 20 20 20
Isp2 AutomaticCE Max. Vg, Com'l 20 20 20 | mA
Power-DownCurrent CE>VCC-.03V Mil 20 20 20
Capacitancel]
Parameters Description Test Conditions Max. Units
Cmv InputCapacitance Ta =25°C,f=1MHz, 10 pF
CouT OutputCapacitance Vec =350V 10 pF
AC Test Loads and Waveforms
A1 4810 A1 4810
[ — Ak
& & ALL INPUT PULSES
ourpmo—l— ouwu-ro——l—- aov e L 0%
INCLUDING | INCLUDING <&ns |<- - <5ns
JGAND = = JGAND = =
SCOPE — = SCOPE — =
(a) (b) CeeA-4 Ciesa-s
Equivalentto:  THEVENIN EQUIVALENT

167Q
QUTPUT @————AMA————0 .73V

Notes:

5. 'Testedinitially and after any design or process changes that may affect

6. ‘Test conditions assume signal transition times of 5 ns or less, timing

reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output

these parameters,

loading of the specified Ior/Ton and 30-pF load capacitance.
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Switching Characteristics Overthe Operating Range[3: 6] 7

7C168A—15 7C168A-20 7C168A-25
7C169A~15 7C169A~20 7C169A-25
Parameters Description Min, Max. | Min. | Max. Min. I Max, Units
READ CYCLE
tre Read Cycle Time i5 20 25 ns
taA Address to Data Valid 15 20 25 ns
toHa Output Hold from AddressChange § 5 5 ns
tace Power Supply Current ' 7C168A 15 20 25 ns
TC169A 10 12 15 ns

t1ZcE CELOW to Low Z[7- 8 5 5 5 ) ns
tHZCE CE HIGH to High Z["9] 8 8 10 ns
try CE LOW to Power Up (7C168) 0 0 0 ns
tep CE HIGH to Power-Down(7C168) 15 20 20 ns
trcs Read CommandSet-Up 1] 0 0 ns
treH Read CommandHold _0 0 0 ns
WRITE CYCLE{10
twe Write Cycle Time 15 20 20 ns
tsc CE LOW to Write End 12 15 20 ns
taw Address Set-Up to Write End 12 15 20 ns
tya Address Hold from Write End ns
tsa Address Set-Up to Write Start 0 0 ns
tpwe WE Pulse Width 12 15 15 ns
tsp Data Set-Up to Write End 10 10 10 ns
tup Data Hold from Write End 0 0 ns
tLzwe WEHIGH to Low Z[] 7 7 7 ns
tHZWE WE LOW to High (%91 5 5 5 ns

Notes:

7. Atany given temperature and voltage condition, Thz is less than tpz
for all devices, Transition is measured %500 mV from steady state
}{oltage with specified loading in part (b) of AC Test Loads and Wave-

orms,

8. 3-nsminimum for the CY7C169A.

9. tuzce and tyzwE are tested with Cp, = § PF as in part (a) of Test
Loads and Waveforms. Transition is measured =500 mV from steady
state voltage.

10. The internalwrite time of the memoryis defined by the overlapof CE
LOW and WE LOW. Both signal must be LOW to initiate a write and
eithersignal can terminate a write by going high. The data inputsetup
and hold timing should be referenced to the rising edge of the signal
that terminates the write.

11. WEis HIGH for read cycle.

12. Device is continuously selected, CE = Vi,

13. Addressvalid prior to or coincident with CE transition low,

14. IfCEgoes HIGH simultaneously with WE HIGH, the output remains
ina high-impedance state.
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Switching Characteristics Overthe Operating Rangel* 6l(continued)

TCI68A-35 | 7C169a-d0 | 7CI68A-45
.- Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
trc Read Cycle Time 35 40 45 ns
taA Address to Data Valid 35 40 45 ns
tona Output Hold from AddressChange 5 5 5 ns
tACE Power Supply Current 7C168A 35 40 45 ns
" 7C169A % 5 ns

t17cE CELOW to Low Z[7- 81 5 5 5 ns
tHZCE CE HIGH to High Z[% 9] 15 15 15 ns
tpu CE LOW to Power Up (7C168) 0 0 0 ns
trD CE HIGH to Power-Down(7C168) 20 20 25 ns
tres Read Command Set-Up 0 0 0 ns
tRCH Read Command Hold 0 Q 0 ns
WRITE CYCLEU0]
twe Write Cycle Time 25 35 40 ns
tsce CELOW to Write End 25 30 30 ns
taw Address Set-Up to Write End 25 30 30 ns
tHA Address Hold from Write End (1] 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwWE WE Pulse Width 20 20 20 ns
tsp Data Set-Up to Write End 15 15 15 ns
tup Data Hold from Write End 0 0 Q ns
tLZWE WE HIGH to Low zl7] 5 5 5 ns
tHZWE WE LOW to High (9] 10 15 15 ns
Switching Waveforms

Read Cycle No, 1011 12] o 0

ADDRESS )" 4 *
tan »|
«— tona ——>
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
cieaa-8
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Switching Waveforms (continued)
Read Cyeleltl, 13]
oE tac
e )l —
- tace g
tuzce < thzce HIGH -
IMPEDA
DATA OUT HIGH IMPEDANCE ~ < < 4 pye—— MPEDANGE 7
tpu je—— Tpp —>] .
SUPXLY 50% 50% N
CURRENT N— 158
J e tcs l— tRCH .
Write Cycle No. 1 (WE Controlled)(10]
b : twe
ADDRESS * )ﬁ
tsce
L. -, L/,
% NNRK, WA
ta) §;
teA \1 thE HA —¥]
wE b AR Vi
tSD e ot o 1) tHD
DATA IN * DATA-IN VALID
e thzwe -—-' fo— tizwe
DATA I/O DATA UNDEFINED } HIGH IMPEDANCE e
C168A-8

Write Cycle No. 2 (CS Controlled) [10. 14]

twe

K

ADDRESS A‘L

e —

N\

/|

"4

7 AR

trwe

tHa

}

tsp

Ziz077

DATA IN

»a

DATA-IN VALID

DATA VO DATA UNDEFINED

f———— trwe —DI

HIGH IMPEDANGE
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Typical DC and AC Characteristics T-46-23-08
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE _ vs, OUTPUT VOLTAGE
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0 ‘/ o > 3 80
§ o8 = vu=sov —| N 06 4 e Voc = 5.0V
2 06 Ta=2c __| 32 Q Ta=25°C
5 £ 04 3 40 S,
9 04 g “ Voo = 5.0V 4 <
Vin = 5.0V |5 A,
02 025 a 2
Isa 5
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Ordering Information )
Speed{ Iec | ° Package | Operating Speed | Icc Package | Operating
(ms) | (mA) Ordering Code Type Range (ns) | (mA) Ordering Code Type Range
15 115 | CY7C168A—15PC P5 Commercial 15 115 { CY7C169A—-15PC P5 Commercial
CY7C168A—15DC D6 CY7C169A-15DC D6
CY7C168A-15VC V5 CY7C169A—-15VC V5
20 90 | CY7C168A—-20PC P5 Commercial 20 90 | CY7C169A—-20PC P5 Commercial
CY7C168A-20DC D6 CY7C169A—-20DC D6
CY7C168A~20VC V5 CY7C169A-20VC \'A)
CY7C168A—-20DMB | D6 | Military CY7C169A—20DMB | D6 | Military
CY7C168A—~20LMB L51 CY7C169A—-20LMB L51
CY7C168A—-20FMB F71 CY7C169A—20FMB F71i
CY7C168A-20KMB K71 CY7C169A—-20KMB K71
25 70 | CY7C168A~25PC P5 Commercial 25 70 | CY7C169A~25PC P5 Commercial
CY7C168A~25DC D6 CY7C169A~25DC D6
CY7C168A~251.C L51 CY7C169A~25LC L51
CY7C168A—~25VC \'A CY7C169A~25VC V5
80 | CY7C168A-25DMB D6 Military 80 | CY7C169A—-25DMB D6 Military
CY7C168A~25LMB L51 CY7C169A~25LMB L51
CY7C168A~-25FMB F71 CY7C169A—-25FMB F71
CY7C168A-25KMB K71 CY7C169A-25KMB KN
35 70 | CY7C168A~-35PC P5 Commercial 35 70 | CY7C169A—~35PC PS5 Commercial
CY7C168A~35DC D6 CY7C169A-35DC D6
CY7C168A~35LC L51 CY7C169A-35LC Ls1
CY7CI68A—35VC A CY7C169A-35VC V5
CY7C168A-35DMB D6 Military CY7C169A—-35DMB D6 Military
CY7C168A—35LMB L5t CY7C169A—35LMB Ls51
CY7C168A—35FMB | F71 CY7C169A—-35FMB | F71
CY7C168A~35KMB K71 CY7C169A~35KMB K71
45 50 | CY7C168A--45PC PS5 Commercial 45 50 | CY7C169A—-45PC PS5 Commercial
CY7C168A—45DC D6 CY7C169A~45DC D6
CY7C168A~45L.C L51 CY7C169A-45LC L51
CY7C168A~45VC \'A) CY7C169A—-45VC V5
70 | CY7C168A—-45DMB D6 Military 70 | CY7C169A—45DMB D6 Military
CY7C168A~45LMB L51 CY7C169A-45LMB Ls1
CY7C168A—45FMB F71 CY7C169A~45FMB F71
CYT7C168A—45KMB K71 CY7C169A—45KMB K71
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MILITARY SPECIFICATIONS T-46-23-08

Group A-Subgroup Testing
DC Characteristics

Parameters Subgroups
Vou 1,2,3
VoL 1,23
Vi 1,2,3
Vi, Max. 1,2,3
Ix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Tsp;(13] 1,2,3
] 1,2,3

Note:

15, 7C168 only.

Switching Characteristics

Parameters Subgroups
READ CYCLE
tRC 7,8,9,10,11
taa 7,8,9,10, 11
tACE 7,8,9,10,11
trcs 7,8,9,10,11
tRcH 7,8,9,10,11

WRITE CYCLE
twe 7,8,9,10,11
tsce 7,8,9,10, 11
faw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10, 11

i
|
|
tona 7,8,9,10,11
Document #; 38~00095—-D
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