Features

e Automatic power-down when
deselected

Transparent write (7C161)

CMOS for optimum speed/power
High speed

— 15ns tyy

Low active power

— 633 mWw

Low standby power

— 220 mW

TTL compatible inputs and outputs

RESS
SEMICONDUCTOR

CY7C161
CY7C162

o Capable of withstanding greater than
2001V electrostatic discharge.

Functional Description

The CY7C161 and CY7C162 are high-
performance CMOS static RAMs orga-
nized as 16,384 by 4 bits with separate [/O.
Easy memory expansion is provided by ac-
tive LOW chip enables 1, CEz) and
three-state drivers. They have an automat-
ic power-down feature, reducing the power
consumption by 65% when deselected.

Writing to the device is accomplishedwhen

the chip enable (CE,, CE;) and write en-
able (&E) inputs are both LOW. Data on
the four input pins (Ig through I3) is written

16,384 x 4 Static R/W RAM

Separate I/O

into the memory location specified on the

address pins (Ag through A;3).
Reading the device is accomplished by
taking the chip enables (CE;, CE;) LOW

while write enable (WE) remains HIGH.
Under these conditions the contents of the
memory location specified on the address
pins will appear on the four data output
pins.
The output pins stay in high-impedance
state when write enable is LOW
7C162 only), or one of the chip enables
1, CEp) are HIGH.

A die coat is used to insure alpha immunity.

Logic Block Diagram

Pin Configurations
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Selection Guidel!)
7C161~10-|-7C161-12 | 7C161-15 | 7C161-20 | 7C161-25 | 7C161-35 | 7C161-45
7C162~10 | 7C162-12 | 7C162-15 | 7C162-20 | 7C162-25 | 7C162~35 | 7C162—45
Maximum Access Time (ns) 10 a2 15 20 25 35 45
Maximum Operating Current (mA) 160 160 115 80 70 70 50
Maximum Standby Current (mA) 40720 40720 40/20 40/20 20/20 20/20 20/20

Shaded areas indicate advanced information.
Note:

1. Formilitary specifications, see the CY7C161A/CY7C162A datasheet.
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SEMICONDUCTOK
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Output Current into Outputs (LOW) ............... 20mA
nottested.) Static Discharge Voltage ........................ >2001V
Storage Temperature ................ - 65°Cto +150°C  (PerMIL-STD-883, Method 3015)
Ambicnt Temperaturewith Latch-UpCurrent .................. ... ..... >200mA
IjnwerApplled ................ SESEREE —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential .
(Pin24toPinl2)..................... - 0.5Vto +7.0V Ambient
DC Voitage Applicd to Outputs Range Temperature Yoo
inHighZState ...................... - 0.5Vto +7.0V Commercial 0°Cto + 70°C 5V = 0%
DClInput Voltage .................... - 3.0Vto + 7.0V
Electrical Characteristics Over the Operating Range
7C161-10 7C161-12 7C161-15
7C162-10 7C162-12 7C162-15
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Von Output HIGH Voltage Vce = Min,, 24 24 2.4 v
Io][ =-4.0mA
VoL Output LOW Voltage | Ve = Min., 0.4 0.4 0.4 Y
I()L =8.0mA
Vi [nput HIGH Voltage 2.2 Vee 22 Vee 22 Vee v
ViL Input LOW Voltagel?l -05| 08 |-05] 08 | -30] 08 \
Iix Input Load Current GND < Vi< Vo =10 +10 -10 +10 —10 +10 A
loz Output Leakage GND < Vi < Vg, -10 +10 -10 +10 -10 +10 uA
Current OutputDisabled
Tos Qutput Short Ve = Max,, - 350 - 350 - 350 mA
CircuitCurrentl? Vout = GND
Ice V¢ Operating Ve = Max., 160 160 115 mA
SupplyCurrent IouT = 0mA
Isg) AutomaticCE, Max. Ve, 40 40 40 mA
Power-DownCurrent CE; > Vi
Min. Duty Cycle = 100%
Isp2 AutomaticCE, Max. Ve, 20 20 20 mA
Power-DownCurrent CE; > Ve = 0.3V,
VIN= Ve —03Vor
Vin < 0.3V

Shaded areas indicate advanced information.
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Electrical Characteristics Overthe Operating Range (continued)
7C161-20 7C161~25,35 7C161-45
7C162-20 7C162-25,35 7C162-45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Voit Output HIGH Voltage Vee = Min, 2.4 2.4 24 v
Ion=-40mA
VoL Output LOW Voltage Vee = Min,, 0.4 04 (1.4 v
l()L =8.0mA
Vi Input HIGH Voltage 2.2 Veo 22 Ve 22 Voo v
ViL Input LOW Voltagel?) -30] 08 [-30] 08 |-30] 08 \
Iix Input Load Current GND < V| < Vo -10 +10 -10 +10 -10 +10 uA
loz Output Leakage GND < V) < V¢, =10 | +10 | =10 | +10 [ =10 | +10 A
Current Output Disabled
Ioy Output Short Vee = Max,, - 350 - 350 -350 | mA
Circuit Currentl3! Vout = GND
Iec Ve Operating Ve = Max,, 80 70 50 mA
Supply Current loyutr = 0mA
Isp) Automatic CE) Max. V¢, 40 20 20 mA
Power-DownCurrent CE; > Viy
Min. Duty Cycle = 100%
Isp2 Automatic CEy Max. Ve, 20 20 20 mA
Power-DownCurrent CEj = Ve - 0.3V,
Vin>Vee—-03Vor
Vin < 0.3V
Capacitance!*]
Parameters Description Test Conditions Max Units
CiN InputCapacitance Ta =25°C,f=1MHz, 10 pF
Cour OutputCapacitance Vee =50V 10 pF
Notes:
2. Vi, min. = =3.0V for pulse durations less than 30 ns. 4. Testedinitially and after any design or process changes that may affect
3. Not more than 1 vutput should be shorted at one time. Duration of the these parameters.

short circuit should not exceed 30 seconds.

AC Test Loads and Waveforms

R1 4811) R1 481(;
5V 0———wWA— 5V
OuTPUT DT oUTPUToT.
30 pF R2 5pF R2
2551 255 (3
INCLUDING INCLUDING
JIG AND = = JIG AND = =
SCOPE SCOPE
(a) (b) C162-4

Equivalent to: THEVENIN EQUIVALENT

1671]
OUTPUT @ AAM A e | 73V

ALL INPUT PULSES

90%

3ov

90%

10%
GND

< 5ns — - <5ns

C162-5
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Switching Characteristics Over the Operating Rangel>: 6}

7C161-10 7C161-12 7C161—-15 7C161-20

7C162—-10 7C162-12 7C162-15 7C162-20
Parameters Description Min. l Max. | Min. | Max. | Min. { Max, | Min. | Max. | Units
READCYCLE
tre Read Cycle Time 10 12 15 20 ns
tAA Address to Data Valid 10 12 15 20 ns
toHA Output Hold from AddressChange 3 3 3 5 ns
tACE CE LOW to Data Valid 10 12 15 20 ns
thOE OE LOW to Data Valid 10 12 10 10 ns
tLZOE OELOWtoLowZ 0 0 3 3 ns
tHZOoE OEHIGH to High Z 5 7 8 8 ns
tLzce CE LOW to Low ZI"] 2 3 3 5 ns
tHZCE CE HIGH to High Z[78 5 7 8 8 ns
tpy CE LOW to Power-Up 0 0 0 0 ns
tpp CE HIGH to Power-Down 10 12 15 20 ns
WRITE CYCLE!]
twe Write Cycle Time 10 12 15 20 ns
ISCE CE LOW to Write End 8 8 12 15 ns
tAw Address Set-Up to Write End 8 8 12 15 ns
tHA Address Hold from Write End 0 0 0 0 ns
tSA Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 8 8 12 15 ns
tsp Data Set-Up to Write End 5 6 10 10 ns
thp Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low ZI7] (7C162) 2 3 5 5 ns
tHZWE WE LOW to High ZI781 (7C162) [3 6 7 7 ns
tAWE WE LOW to Data Valid (7C161) 10 12 15 20 ns
tADY Data Valid to Output Valid (7C161) 10 12 15 20 ns
tDLE CE LOW to Data Valid 10 12 15 20 ns

Shaded arcas indicate advanced information.
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Switching Characteristics Over the Operating Rangel5 01

7C161-25 7C161-35 7C161-45
7C162-25 7C162-35 7C162—-45
Parameters Description Min. Max. Min. Max. Min. Max. Units
READ CYCLE
tre Read Cycle Time 25 35 45 ns
(AA Address to Data Valid 25 35 45 ns
toHA Output Hold from AddressChange 5 5 5 ns
ACE CE LOW to Data Valid 25 35 45 ns
tHoE OFE LOW to Data Valid 12 15 20 ns
{LZOK OELOWtaLowZ 3 3 3 ns
tHZOE OEHIGH toHighZ 10 12 15 ns
tLZCE CE LOW 10 Low ZI7] 5 5 5 ns
Yz CE CE HIGH to High 2[78! 10 15 15 ns
1py CE LOW to Power-Up 0 0 0 ns
tppy CE HIGH to Power-Down 20 20 25 ns
WRITE CYCLE!’!
twe Write Cycle Time 20 25 40 ns
tSCE CE LOW to Write End 20 25 30 ns
AW Address Set-Up to Write End 20 25 30 ns
tHA Address Hold from Write End (] 0 0 ns
tSA Address Set-Up to Write Start 0 0 0 ns
tPwE WE Pulse Width 15 20 20 ns
1$n Data Set-Up to Write End 10 s 15 ns
lyp Data Hold from Write End 0 0 0 ns
lLZWE WE HIGH to Low ZIT1(7C162) 5 5 5 ns
tHZWE WE LOW to High ZU81(7C162) 7 10 15 ns
tAWE WE LOW to Data Valid (7C161) 25 30 35 ns
ADY Data Valid to Output Valid (7C161) 20 30 35 ns
tOLE CE LOW to Data Valid 25 30 35 ns
Notes:
5. Test condilivns assume signal transition time of S nsorless, timingref- 8. tyzepand tyzw are specifiecdwith Cp = S pFasin part (b) of AC Test
crence levels of 1.5V, inpul pulse levels of 0 to 3.0V, and output loading Loads. Transition is measured x5((mV from sicady state voltage.
of the specified Lot /lon and 30-pF load capacitance. 9. Theinternal write time of the memary is defined by the overlap of CEy

Both CE{ and CE3 are represented by CE in the Switching Character-
istics and Waveforms sections.

Atany giventemperature and voltage condition, thyz istess thanty 7 for
any given device.
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LOW.CE; LOW, and WE LOW. Both signals must be LOW 1o initiate
awrite and either signal can terminate awrite 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. 1110, 11]

tac I
ADDRESS j
1aa |
toHA
DATA OUT PREVIOUS DATA VALID )@(XX DATA VALID
c1626
Read Cycle No. 2{10. 12|
cE tRc
N L/
'\ /
tacE
O‘E —
tooE — tzoe
tzoe — [*— thzce HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT <<< DATA VALID F
tizce
l&—— tpp
Voo P I Icc
SUPPLY 50% 50%
CURRENT ISB
Cc162-7
Write Cycle No. 1 (WE Controlled)!’|
twe
sooress W X
tsce
E 4 ,
AN WU
taw tha
tsa jt——— tpwe

L 4
WE R% 7
tsp tup
DATAIN * DATA-IN VALID

f— thzwe je— tizwe
HIGH IMPEDANCE
A

DATA OUT DATA UNDEFINED
(7C162) |\ N
[ tapv
DATA OUT DATA UNDEFINED DATA VALID
(7C161)
c1628
Notes: _ .
10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CEy, CE; transition LOW.

11. Device is continuously selected, CE;, CE; = VL.
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Switching Waveforms (8! (continued)
Write Cycle No. 2 (CE Controlled) [% 13]
bg——

twe
ADDRESS k
tsa tsce
CE !“ 4
/]

taw tHA
tpwe

WE N S Al

tsp ———»+ tp

DATAIN DATA-IN VALID
E e— tHzie —™
DATA OUT HIGH IMPEDANCE )
(7C162)
KKK K oo
(7C161) PAVAVAN DATA VALID
ci629
Note: o
13. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state (7C162 only).
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE - vs. OUTPUT VOLTAGE
1.4 1.2 £ 120
® E
»12 ' B0 | Z 100
Q CcC Q CC
©10 O [+
= = 08 i e
a [=} 3 80
i o8 L B o Vg = 5.0V
3 2 06 W 50 e
g 0.6 § Q \ Ta =25°C
T T 04 8 20 N
© o4 9 Voo = 5.0V & \
Vin = 5.0V 5 N
0.2 Ise 02|~ ls8 g 2 \
0.0 0.0 3 o
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZEDACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 — 140
£
~ 120 <
1.3 =
3 3 14 5 100 //
D12 a A & / Ve = 5.0V
S N 1.2 S 80 Ta=25°C -
] A | Q
< 11 g / ¥ /
g TA =25°C g 1.0 7 (% 60 /
S 10 ~—] e / Vge = 5.0V 5 40
0.9 L 3 20
0.8 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT
vs, SUPPLY VOLTAGE

TYPICAL ACCESS TIME CHANGE
vs, QUTPUT LOADING

NORMALIZED I vs. CYCLE TIME

3.0 30.0 1.25 T
@ Vog = 5.0V
o 25 ; 25,0 3 \T/:;csz)gv
% 20 g 20.0 / g 1.00
g 15 g 15.0 g /
§ 10 § 100 // Voo = 4.5V § 075 ,/
05 5.0 Ta=25°C | /
0.0 00 I l 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANGE (pF) CYCLE FREQUENCY (MHz)
Address Designators
Address Address Pin
Name Function Number
AS X3 1
Ab X4 2
A7 XS5 3
A8 X6 4
A9 X7 5
Al0 YO 6
All Yi 7
Al2 YS 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
Al X1 26
Ad X2 27
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Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
10 CY7C161-10PC P21 Commercial 10 CY7C162-10PC P21 Commercial
CY7C161-10VC V21 CY7C162-10VC V21
CY7Cl61-10DC D22 CY7C162-10DC D22
CY7C161-10LC L54 CY7C162-10LC L54
12 CY7C161-12PC P21 Commercial 12 CY7C162-12PC P21 Commercial
CY7C161-12VC V21 CY7C162-12VC V21
CY7C161-12DC D22 CY7C162-12DC D22
CY7C161-12LC LS54 CY7C162-12LC Ls54
15 CY7C161-15PC P21 Commercial 15 CY7C162-15PC P21 Commercial
CY7C161-15VC V21 CY7C162-15VC V21
CY7C161-15DC D22 CY7C162-15DC D22
CY7C161—-15LC L54 CY7C162-15LC L54
20 CY7C161-20PC P21 Commercial 20 CY7C162-20PC P21 Commercial
CY7C161-20VC V21 CY7C162-20VC V21
CY7C161-20DC D22 CY7C162-20DC D22
CY7C161-20LC L54 CY7C162—-20LC L54
25 CY7C161-25PC P21 Commercial 25 CY7C162-25PC P21 Commercial
CY7C161-25VC V21 CY7C162-25VC V21
CY7C161-25DC D22 CY7C162-25DC D22
CY7Cl61-25LC L54 CY7C161-25LC L54
35 CY7C161-35PC P21 Commercial 35 CY7C162-35PC P21 Commercial
CY7C161-35VC V21 CY7C162~-35VC V21
CY7C161-35DC D22 CY7C162-35DC D22
CY7C161-35LC L54 CY7C162-35LC L54
45 CY7C161-45PC P21 Commercial 45 CY7C162-45PC P21 Commercial
CY7Cl61-45VC V21 CY7C162-45VC V21
CY7C161~-45DC D22 CY7C162—-45DC D22
CY7C161-45LC L54 CY7C162-45LC L54
Shadedarcas indicate advanced information. Shaded arcas indicate advanced information.

Document #: 38—00029-G
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