Features

& Automatic power~lown when dese-
lected

¢ Transparent write (7C161A)
e CMOS for optimum speed/power
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CY7C161A
CY7C162A

e Capable.ofwithstandlng greater than

2001V electrostatic discharge.
Functional Description

The CY7C161A and CY7C162A are high-
performance CMOS static RAMs orga-
nizes as 16,384 by 4 bits with separate [/O.

16,384 x 4 Static R/'W RAM

Separate I/O

is written into the memory location speci-
fied on the address pins (Ag through A3).
Reading the device is accomplished by
taking the chip enables (CE,, CEp) LOW
while write enable (WE) remains HIGH.
Under these conditions the contents of the

o High speed Easy memory expansion is provided by ac- memory Iocation specified on the address
— 12 ns taa tive LOW cryhipxgnables (SEI, CEz)yand pins will appear on the four data output
o Low active power three-state drivers. They have an automat- P\ .
— 935 mW icpower-down feature, reducingthepower  The output pins stay in high-impedance
e Low standby power consumption by 60% when deselected. sflzg’iﬁ\;hen }vx)'lte enabl;, tl(ﬁV]:;.l) is L(glw
ae I . A only), or one of the chip enables
— 220 mW Writing to the device is awc%r%;;l)ls;lﬁg éCEb TE,) ate HIGH.

¢ TTL-compatible inputs and outputs

when the chi% enable (CE;,

write enable (WE) inputs are both LOW,
Data on the four input pins (Ig through I3)

A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
——
-1
p Sm— h
-1
— N k
-
| P wmm— N b
I INPUT BUFFER I
Ay
AO — NN z
G
A ell—( . p
336 § RN § —X o b
ﬁs § e —'I',: E Pausier
7 T Y O BEEs
POWER "’ng cleiad
coLumN oecooeR | | oown o =,
R b
Bl w
[ i 1 L o)1
:rclmouv :
T (-_-E_:- _____ ' Gl61A1
Selection Guidelll
7C161A~20 | 7C161A-25 | 7C161A-35 | 7C161A—-45
7C162A~20 | 7C162A~25 | 7C162A-35 | 7C162A—45
Maximum Access Time (ns) 20 25 35 45
Maximum Operating | Military 100 100 100 100
Current (mA‘;e
Maximum Standby Military 40/20 4020 30/20 30720
|_Current (mA)
Shaded area contains advanced information.
Note:

1. Forcommercialspecifications,seethe CY7C161/CY7C162datasheet.
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Maximum Ratings
(Abovewhich the useful life maybe impaired. Foruserguidelines,

nottested.)

Storage Temperature ......voee...
Ambient Temperaturewith

PowerApplied ...coooviiiaiiiinnnn

Supply Voltage to Ground Potential

(Pin24toPin12)......

DC Voltage Applied to Outputs
inHighZState ,......... tevrienvinees. =05Vt +7.0V

DClInputVoltage ........covvvvvniein. —3.0Vio +7.0V

.. —65°Cto+150°C

.. —55°Cto +125°C

cee. —05Vio +7.0V

Electrical Characteristics Overthe Operating Rangef3]

T-56-23-16__ CYICI62A

Output Current into Outputs (Low) .......ccveenve. 20mA
Static Discharge Voltage v v...ccuunn, [N ver. 32001V
(per MIL-STD-883, Method 3015)
Latch-UpCurrent ......ccuvvuenns crrseeneeann . >200mA
Operating Range o
Ambient
Range Temperature Vce
Militany2l ~55°Cto +125°C 5V £10%

7C161A~12 | 7C161A—15 § 7CI61A-20
7C162A—12 | 7C162A—-15 | 7C162A-20
Parameters Description Test Conditions Min, | Max. | Min. | Max, | Min, | Max, | Units
Vou Output HIGH Voltage | Voo = Min, Iog = — 40 mA 24 24 | 24 v
VoL Output LOW Voltage | Vee = Min,, Igr, = 8.0 mA. 04 04 04 v
Vi Input HIGH Voltage 22 | Vee | 22 [ Vee | 22 | Veo v
Vo Input LOW Voltagel4] -05] 08 |-05] 08 [|-30| 08 v
Ix InputLoadCurrent |GND < Vi< Vce -10)] +10 | ~10 | +10 | —-10 | +10 | pA
Ioz Qutput Leakage GND < Vi< Vee, -10§ +10 | ~10 | +10 | -10 | +10 | pnA
Current OutputDisabled
Tos Output Short Vo = Max, Voyr = GND —-350 —350 —-350 | mA
CircuitCurrent(S . .
Icc VceOperating Vee = Max, Military 170 160 100 | mA
Supply Current Iour =0mA
Ispi AutomaticCE Max. Ve, CE> Vi, Military 40 40 40 mA
Power-DownCurrent | Min. Duty Cycle =100%
Isg2 AutomaticCE Max. Ve, Military 20 20 20 | mA
. Power-DownCurrent | CE; > Ve — 03V,
V> Voe — 03V
or Viy <03V

Shaded area contains advanced information.

Notes:

2. Taisthe “instant on” casc temperature.

3. Seethelastpage of this specification for Group A subgroup testing in-

formation.

4, Vi min, = —3,0V for pulse durations less than 30 ns.
§. Notmorethan1outputshould be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Rangel*l(continued)

7C161A—25 | 7C161A~35,45
7C162A-25 | 7C162A~35,45
Parameters Description Test Conditions Min. | Max. | Min. Max, | Units
Vou Output HIGH Voltage Voc = Min, Iog = —40mA 24 24 Y
VoL Output LOW Voltage Vce = Min, Iop, = 8.0mA 04 0.4 v
Vi Input HIGH Voltage 22 | Vee 22 Veo v
v Input LOW Voltagel¥] -30| 08 | -30 0.8 \
Ix Input Load Current GND < Vi< Ve -10 | +10 4 -10 +10 A
Yoz Output Leakage Current GND < Vi< Vg, Output Disabled -10 | +10 -10 +10 RA
Ios Output Short Vee = Max, Voyt = GND =350 =350 mA
CircuitCurrent(]
Icc VccOperating Vee = Max, oyt = 0mA | Military 100 100 mA
Supply Current
Isp1 AutomaticCE Max. Vec, CE > Vi, Military 40 30 mA
Power-DownCurrent Min, Duty Cycle = 100%
Ispz AutomaticCE Max. Vg, Military 20 20 mA
Power-DownCurrent CE; > Ve — 03V,
Viv= Voe — 03V
or VN < 03V
Capacitancel(s]
Parameters Description Test Conditions Max. Units
Cmv InputCapacitance Tp =25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee=50V 10 pF
Note:
6. Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1481Q R1481Q
[ A4 ey AN
Qmpfx. | OUTP?}.'r | ALL INPUT PULSES
| l 3.0V L 90%
E L R2 A2 90%
30 pl P SpF 2550 aND 10% 10%
INowping L. L. incLuoing L. L
JIGAND = - JIGAND ~ = <5ns ™ <5ns
SCOPE (a) SCOPE (b) Gi61A4 CIB1AS

Equivalentto:  THEVENIN EQUIVALENT

167Q
OUTPUT 0o A0 1.73V
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Switching Characteristics Overthe Operating Rangef2 7 81

T-46-23-10

-

7C161A-12 | 7C161A~15 | 7C161A~20 | 7C161A—25 | 7C161A~35 | 7C161A—45
7C162A-12 | 7C162A~15 | 7C162A~20 | 7C162A—25 | 7C162A-35 | 7C162A—45
Parnmeters Description Min, | Max, | Min. ' Max. | Min. | Max. | Min. l Max, | Min. f Max. | Min. I Max. | Units
READ CYCLE
trc Read Cycle Time 12 15 20 25 35 45 ns
taa Address to Data Valid 12 15 20 25 35 45 ns
tona Output Hold from 3 3 5 5 5 5 ns
Address Change
tACE CE LOWtoData Valid 12 15 20 25 35 45 ns
tDOR OE LOW to Data Valid 6 7 10 12 15 20 ns
tLZ0E OE LOWto LOWZ 0 0 ) 3 3 3 3 ns
tHZOE OEHIGH to HIGH Z 7 8 8 10 12 15 ns
tLzcE CELOWitoLowZT | 3 3 5 5 5 5 ns
tHzCE CEHIGH to 7 8 8 10 15 15 ns
High 7[9. 10} )
tpu CELOWtoPower-Up | 0 0 0 0 0 0 ns
trD CEHIGH to 12 15 20 20 20 25 ns
Power-Down
WRITE CYCLEU!H]
twe Write Cycle Time 12 15 20 20 25 40 as
tscE CELOWtoWriteEnd | 8 10 15 20 25 30 ns
taw Address Set-Up to 9 10 15 20 25 30 ns
Write End :
tHA Address Hold from 0 0 0 0 1] 0 ns
Wiite End
fsA Address Set-Up to 0 0 0 0 0 0 ns
Wite Start .
tPwWE WE Pulse Width 8 10 15 15 20 20 ns
tsp Data Set-Up to 6 7 10 10 15 15 ns
Write End
tup Data Hold from 0 0 0 0 0 0 ns
Write End
tLzZwE WE HIGH to 3 3 5 5 5 5 ns
Low ZI%1 (7C162A)
tHZWE WE LOW to 6 7 7 7 10 15 ns
High Z% 191(7C162A)
fAWE WE LOW to 12 15 20 25 30 35 ns
Data Valid (7C161A)
tADv Data Valid to Qutput 12 15 20 20 30 35 ns
Valid (7C161A)
tpce CE LOW to Data Valid 12 15 20 25 30 35 ns
(7C161A)
Shaded area contains advanced information.
Notes:
7. Testconditions assumessignal transition time of Snsorless, timingref- 10, tyzcpand tyzwgare specified with Cp, = 5pFasin part (b) of AC Test

erencelevelsof 1.5V, input pulse fevels of 0 to 3.0V;and outputloading

of the speciﬁe;d_lgl_/loﬂ and 30-pF load capacitance.

Both CE; and CE; are represented by CE in the Switching Character-

istics and Waveforms sections.

Atanygiven temperaturc andvoltage condition, tyz isless thanty z for
any given device,

1L

2-197

Loads and Waveforms, Transition is measured £500 mV from steady
state voltage.

Theinternal write time of thememory isdefined by the overlap of CEy
LOW,CE; LOW, and WELOW, Bothsignals must be LOW to initiate
awriteandeithersignalcanterminate awrite bygoing HIGH. The data
inputset-upand hold timing should be referenced to the rising edge of
the signal that terminates the write,
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Read Cycle No. 1012 13]

ADDRESS b 4

tre
H
DATA OUT PREVIOUS DATA VALID %XXXXX;( DATAVALID

X

taa

toHa

Ci61A6

Read Cycle No. 2[12 14]

tre
X vl
tace
6E
i tooE — thzoe
tzog —» +— thzce " HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT HIM s DATA VALID
tizce »
le—— 1oy jfe— 1D
Ve Icc
SUPPLY 50% 50%
CURRENT ISB
GI61AT7
Write Cycle No. 1 (WE Controlled){!1]
twe
ADDRESS X X
EN & W/ WA
taw ta —»t
tsa trwe
N N 4
WE RNK 7
——— tsp —————» & 4p
DATAIN DATA-IN VALID
— thzwe —:l fe— tzwe —’l
HIGH IMPEDANCE
DATA QUT DATA UNDEFINED
(7C162A) /\ N—
[ twov
DATA OQUT DATA UNDEFINED DATA VALID
(7G161A)
CiBI1AS
Notes:
12. WE is HIGH for read cycle. 14, Address valid prior to or coincident with CEj, CEj transition LOW.
13. Device is continuously selected, CEy, CE; = Vir..
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Switching Waveforms (continued)
Write Cycle No. 2 (C_}IEAControlled)mr 15]

ADDRESS )k
723
e s - tsce 5
cE R Vi =
taw < tHa >
towe
AN YA a
je tsp >l tp
DATAIN )F( DATA-IN VALID Sk
pATAOUT HIGH IMPEDANCE
(7C162A) < toce le— thzcE
pATA OUT XK oatavauo
[t ——————— taApy —————> G161A-9
Notes:

15. If CE goes HIGH simultaneously with WE HIGH, the output remains
in a high-impedance state (7C162A only).

Typical DC and AC Characteristics

o
12

NORMALIZED I g |

NORMALIZED SUPPLY CURRENT

14 vs. SUPPLY VOLTAGE

1.2

Ice

1.0

o
©

/

o
o

o
o

lss

o o
(=2

a0 45

5.0

65

SUPPLY VOLTAGE (V)

6.0

Iss

NORMALIZED [0,

NORMALIZED SUPPLY CURRENT QUTPUT SOURCE CURRENT
v8. AMBIENT TEMPERATUKE __ vs.OUTPUTVOLTAGE
12 120
=
1.f) = E 100
08 < 8
o Voo =5.0V
06 g 6o S ose T
Q \ Ta=25°C
3 N
04 Vo = 5.0V @ 40 AN
. Vin =5.0V 5 N
02 lss T 20
B N\
0.0 o 0
-55 25 125 00 1.0 20 30 40
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued) 7 -4/6 -3 3 / (%
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE 5, AMBIENT TEMPERATURE v4. OUTPUT VOLTAGE
14 16 z 140
£
=120 o
” 1.3 3 14 % //
a 12 9 o g™ /| Veo=s0v
N g 1.2 3 8 Ta=25C -
1.1 > / x
é N Ta=25°C Z 10 Z o0
o] =
S 10 ~—] e / Voo = 6.0V 5 0
S —— 0.8 - 5_ 20 /
o
08 06 0
40 45 50 65 60 ~55 25 125 00 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs, SUPPLY VOLTAGE v8.OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 30,0 1.25 N
— cc= 5.
25 250 Ta=25°C
2 / 8 Veo = 05V
g 20 £ 200 2 1.00 4
s " z 180 d ]
= 5 / = /
2 10 & 100 - Q 075 -
z a / Voc = 4.8V z
05 / 50 y. Ta=25°C ] /
! e 1
] | |
0.0 0.0 0.80
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 - 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Address Designators '
Address Address Pin
Name Function Number
A5 X3 1
A6 X4
A7 X5 3
A8 X6 4
A9 X7 5
Al0 YO 6
All Y1 7
Al2 Y5 8
Al3 Y4 9
A0 Y3 23
Al Y2 24
A2 X0 25
A3 X1 26
A4 X2 27
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Ordering Information

MILITARY SPECIFICATIONS
Group A Subgroup Testing

Shadedarea contains advanced information,

Document #: 38—00116—~A

16. 7C161A only.
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s(l::ese)d Ordering Code P?Icyl;)nege Oi’gﬁé'e"g DC Characteristics
12 CY7Ci61A—~12DMB | D22 | Military Parameters Subgroups
CY7C161A~12LMB L54 Vou 1,2,3
15 CYTC161A-15DMB | D22 | Military VoL 1,2,3
CYICI61A—-15LMB | L54 Vi 1,2,3
20 CY7C161A—~20DMB | D22 | Military ViLMax. 1,2,3
CY7C161A-20LMB | L54 Ix 1,2,3
25 CYIC161A-25DMB | D22 | Military Ioz 1,2,3
CYTCI61A-25LMB | LS54 Ios 1,2,3
35 | CYICI61A—35DMB | D22 | Military Icc 1,2,3
CY7CL61A~35LMB L54 Isp1 1,23
45 CY7CI61A-45DMB | D22 | Military Ispz 1,2,3
CY7Ci61A—45LMB | 154
Specd Package | Operating Switching Characteristics
(ns) Ordering Code Type Range Parameters [ Subgroups
12 CY7CI62A-12DMB | D22 | Military READ CYCLE
CYTC162A—12KMB | K74  tge 7,8,9,10,11
CYTCI62A~12LMB | L34 taa 71,8,9,10,11
15 CY7C162A-15DMB | D22 | Military toHA 7,8,9,10,11
CY7C162A~15KMB | K74 tacE 7,8,9,10,11
CYTC162A-15LMB | L54 tpoE 7,8,9,10,11
- 20 CY7C162A~20DMB | D22 | Military WRITE CYCLE
CYIC162A-20KMB | K74 twe 7,8,9,10,11
CY7C162A-20LMB | L54 tSCE 7,8,9,10,11
25 CY7C162A-25DMB | D22 | Military taw 7,8,9,10,11
CY7C162A-25KMB | K74 tHA 7,8,9,10,11
CY7C162A-25LMB | L34 tsA 7,8,9,10,11
35 CY7C162A-35DMB | D22 | Military tpwE 7,8,9,10,11
CYTC162A-35KMB | K74 tsp 7,8,9,10,11
CY7C162A—35LMB | L54 tHp 7,8,9,10,11
45 CY7Ci162A—45DMB | D22 | Military tawgldl 7,8,9,10,11
CY7C162A-45KMB | K74 tapy[td] 7,8,9,10,11
CY7C162A—-45LMB L54 Notes:
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