Features

" CYPRESS SEMICONDUCTOR

e Automatic power-down when

deselected

Output Enable (OE) feature

(7C166A)

CMOS for optimum speed/power

CY7C164A

% ~(0
CY7C166A

Functional Description

The CY7C164A and CY7C166A are high-
performance CMOS static RAMs orga-
nized as 16,384 by 4 bits. Easy memory ex-
pansion is provided by an active LOW chip
enable (CE) and three-state drivers. The

CY7C166A has an active low oufput enable

16,384 x 4 Static R/W RAM

through I/03) is written into the memory
location specified on the address pins (Ag
through Ajs).

Reading the device is accomplished by tak-
ing chip enable (CE) LOW (and OELOW
far 7C166A), while write enable (WE) re-
mains HIGH. Under these conditions the

¢ High speed (OF) feature. Both devices have an auto- contents of the memory location specificd
—tap =12 ns matic power-down feature, reducing the OR the address pins will appear on the four
¢ Low active power power consumption by 60% when dese- data J/O pins.
—935 mW lected. The J/O pins stay i?Ligl.x-impedance state
o Low standby power Writing to the device is accomplished when when chip enable (CE) is HUGH, or write
__‘;20 I:VV e the chip enable (CE) and write enable enable (OE) is HIGH for 7C166A).

(WE)inputs areboth LOW (and the output

Adiecoatisused toinsure alphaimmunity.

4LE D EX 2589kLL2 000L485 2 RACYP
T

SRAMs [WJ

o TTL.compatible inputs and oulputs  epable (OF) is LOW for the 7CI166A).
o Capable of withstanding greater than  Data on the four input/output pins (I/Og
2001V electrostatic discharge
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Selection Guidel!)
TC164A—-20 | 7C164A—25 | 7C164A~35 | 7C164A—45
7C164A-20 | 7C166A—25 | 7C166A~35 | 7C166A~45
Maximum Access Time (ns) 20 25 35 45
Maximum Operatin o
Cuirrent (mA 2 | Military 100 100 100 100
Maximum Standb .
Current (mA) Y Military 40720 40/20 30120 30/20
Shaded area contains advanced information.
Note:

L For commercial specifications, see the CY7C164/CY7C166 datasheet.
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,

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

nottested.) StaticDischarge Voltage +....vcvvevrvviannaren.. >2001V
Storage Temperature «vovvvveevsvnsan. = 65°Cto+150°°C  (perMIL-STD-883, Method3015) _
Ambient Temperaturewith . Latch-upCurrenit. ..c.covvecrerseirinnis cecen. >200mA
PowerApplied .......... ieverieaaseas —535°Cto +125°C Operating Range
Supply Voltage to Ground Potential......... ~ 0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ....ccoviviiivviiiorense —05Vio +7.0V NiTitareZ] 550 TS VE10%
DCINpUt Volage ....vvvvvvvivvennnnnnes =30V 10 +7.0V o —35Clo+ *10%
Electrical Characteristics Over the Operating Rangef3]
7C164A~12 | 7C164A~15 | 7C164A—~20
7C166A—12 | 7C166A~15 | 7C166A—20
Parameters Description Test Conditions Min, | Max, | Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vce = Min, Ioy = —4.0mA 24 24 24 v
VoL Output LOW Voltage Vce = Min, Ior, =80mA 04 04 04 \'2
Vi Input HIGH Voltage 22 | Vec{ 22 | Vec ) 22 [ Veel V
Vi Input LOW Voltageld] -30| 08 {~-30| 08 |-3.0]| 08 v
Iix Input Load Current GND < Vi< Ve —-10§ +10 | =10 | +10 | -10 | +10 | pA
Toz, Output Leakage GND < Vo < V¢e, -10§ +10 | -10 | +10 { —10 | +10 | pA
Current OutputDisabled
Tos Output Short Vee = Max., Voyr = GND =350 -350 =350 | mA
CircuitCurrent{5!
Icc VccOperating Supply Ve = Max, Military 170 160 100 | mA
Current Iour=0mA
Isp1 Automatic CES] Max. Vce, CE > Vig Military 40 35 40 | mA
Power Down Current Min. Duty Cycle = 100% .
Isnz AutomaticCE] Max, Ve, Military 20 20 20 | mA
Power Down Current CE> Vg - 03V
s Vm>Vee—-03Vor
V=03V

Shaded area contains advanced information,
Notes:
2. Taisthe “instant on” case temperature.

3. See the last page of this specification for Group A subgroup testmg
information.

4, Vi, min, = —3.0V for pulse durations less than 30 ns,

5. Not more than 1 output should be shorted at one time, Duration of
" the short circuit should not exceed 30 seconds.
6. Apull-up resistor to Vccon the CE inputis required to keep the de-
vicedeselected during Ve power-up, otherwise Isgwillexceed values
given.
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Electrical Characteristics Over the Operating Rangel?](continued)

7442375

Equivalent to: THEVENIN EQUIVALENT

167Q
OUTPUT 0—————aW——01.73V
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7C164A~25 7C164A4-35,45
7C166A~25 | 7C166A—35,45
| Parameters Description Test Conditions Min, | Max. | Min., | Max, | Units
Vou Output HIGH Voltage Ve = Min, Iog = — 4.0mA 24 24 v
VoL Output LOW Voltage Ve = Min, IoL, =8.0mA 0.4 0.4 v
Vin Input HIGH Voltage 22 Vce 22 Yce \';
Vi Input LOW Voltagel’l ~301] 08 | =30 0.8 v
Irx Input Load Current GND < Vi< Vce -10 +10 -1 +10 nA
Ioz Output LeakageCurrent | GND < Vo < Ve, Qutput Disabled -10 | +10 -10 +10 A
Ios Output Short Ve = Max., Voyr = GND -350 —350 mA
CircuitCurrent!
Icc Ve Operating Supply Vce=Max, Ioyr =0mA | Military 100 100 mA
Current
IspL AutomaticCELS] Max. Ve, CE 2 Vi Military 40 30 mA
Power Down Current Min, Duty Cycle = 100%
Tspy AutomaticCE®] Max. Ve, Military 20 20 mA
Power Down Current CE> Vg - 03V
V= Vee —03Vor
Vin <03V
Capacitancel’l
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Tp =25°C,f=1MHz, 10 pF
Court OutputCapacitance Vee =50V 10 pF
Note:
7. Testedinitiallyand after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
" R1481Q v - R1481Q
) 5Y O——ee—AM—
tL T PULSE!
OUTPUT 1 QUTPUT 1 3.0V ALLINPUT PULS S 80%
90% 10%
30 pF A2 5pF R2 GND 10%
I 255Q I 255Q l‘_
INCLUDING _L INCLUDING i <6ns . <6&ns
JIGAND = = JGAND = =
SCOPE (g) SCOPE (1) clons

C164A-7

4GE D B 2589bbL2 000L4E7 b QCYP.
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CY7C166A
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= CY7C164A
= "‘::? SYPRESS CY7C166A
== & SEMICONDUCTOR - /
Switching Characteristics Overthe Operating Rangel3 81 7 - ‘/é '; '3 0
v 7C164A~12 | 7C164A~15 | 7C164A~20 | 7C164A~25 | 7TC164A-35 | 7TC164A—45
- B TC166A~12 | 7C166A~15 | 7TC166A~20 | 7C166A—25 | 7C166A—35 | 7C166A—45
Parameters Description Min. I Max, | Min. l Max, | Min. I Max. | Min. l Max, | Min, I Max. | Min, | 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
toHA Output Hold from 3 3 3 3 3 3 ns
AddressChange
tAcE CELOW to Data Valid 12 15 20 25 35 45 ns
tpoE OE LOW to Data Valid 6 7 10 12 15 20 | ns
(7C166A) .
t1ZoE OELOWtoLowZ 0 0 3 3 3 3 ns
(7C166A) .
tHZOE OF HIGH to High Z 7 8 8 10 ] 12 15 | ns
(7C166A)
tLzCcE CE LOW to Low Z[] 3 3 ) 5 5 5 5 ns
tHzCE CEHIGH to 7 8 8 10 15 15 ns
High 7[5, 10]
tpu CELOWtoPower-Up | 0 0 0 0 0 0 ns
tep CEHIGH to - 12 15 20 20 20 25 ns
Power-Down
WRITE CYCLE!]
twc Write Cycle Time 12 15 20 20 25 40 ns
tSCE CELOWtoWriteEnd | 8 10 15 20 25 30 ns |
|
tAw AddressSet-Upto 9 10 15 20 25 30 ns |
Write End
tua Address Hold from 0 0 0 0 0 0 ns
Write End
tsa - Address Set-Up to 0 0 0 0 0 0 ns
Write Start
tpwE WE Pulse Width 8 10 15 15 20 20 ns
tsp Data Set-Up to 6 7 10 10 15 15 ns
Wiite End
tHD Data Hold from 0 0 0 0 0 0 ns
Write End
trzws WEHIGHto LowZ | 3 3 5 5 5 5 ns
tHZWE WELOW toHighZ[%10] 6 7 7 7 10 15 | ns
Shaded area contains advanced information,
Notes:
8. Testconditions assume signal transitiontime of Snsorless, timingref-  11. The internal write time of the memoryis defined by the overlap of CE

erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output load-
ing of the specified Iog/Ion and 30-pF load capacitance.

. At any given temperature and voltage condition, tgzcg is less than
tpzcg for any given device, These parameters are guaranteed and not
100% tested.

10. tyzcg and tyzwe are specified with Cr, = 5 pF as in part (b) in AC

Test Loads. Transition is measured £500 mV from steady state volt-

age.
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LOW and WE LOW. Both signals must be LOW to initiate a write and
eithersignal can terminate awrite by going HIGH. The datainputset-

up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.
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Switching Wavéforms
Read Cycle No, 1112 13]

T=46-23-/0

. o .
ADDRESS X *
taa !
[t toHa ————
DATA OUT PREVIOUS DATA VALID > DATA VALID
Cl64A-8
Read Cycle No. 2[12 14}
tre
CE - s
< . 7
tace
FE' ——
7C166
toor ———> — tzor
tiz0e —»] < thace HIGH
IMPEDANGCE IMPEDANCE
DATA OUT HIGH IMPEDANG & DATA VALID - —
l¢————— tzcE —————»
e 1, (e D '_'|
Veg Fu icc
SUPPLY 50% . 50%
CURRENT ISB
. R C184A~-9
Write Cycle No. 1 (WE Controlled)[11 15] )
| | o Ll
ADDRESS j(
tsce
_ Y/ /
% NN Y AU
taw ta —»
fsa e tepg ———>
wE R 7
e tsp tHp
DATAIN * DATA-IN VALID
fe— thzwe —'I fe— tizwe —’1
HIGH IMPEDANCE | e
DATA /O DATA UNDEFINED D= ¢

C184A~10

Notes:
12. WE is HIGH for read cycle.

13. Deviceis continuously selected, CE = V.. (TC166A OF = Vi also).

14. Addressvalid prior to or coincident with CE trausition LOW.
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15. JC166A only: Data I/O will be high impedance if OF = V.
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Switching Waveforms (continued)

Write Cyclé No, 2 (CE Controlled){11, 15, 16]
le

T-46-237/0

twe
ADDRESS )E ;k
tsa tsce =
CE N ’4
Ne /
ot taw ot tHa ——»
. towe
S -
LA WA
b tsp o
DATA IN DATA-IN VALID
DATA 1O HIGH IMPEDANCE
GCl164A—-11
Note: - .
16. If CE goes HIGH simultancously with WE HIGH, the output remains
ina high-impedance state,
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE — vs. OUTPUT YOLTAGE
1.4 1.2 T120
812 B0 E 00
810 lec 9 lec u
E * / a 0.8 g 80
N o8 ~ - Voo = 5.0V
0.6 60 ~ 550
g 0.6 ] \ Ta=25°C
g E 04 3 S,
Q o4 g o Ve = 6.0V a 40
Vin =5.0V | =
. IN =) N
0.2 Iss 02 Isg E 20
00 00 3 o \
40 45 50 55 60 ~55 25 ~ 125 00 10 20 30 40
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 1.6 Zz 140
E
< 120
3 13 p 14 % 00 //
1.2 a 5 Voo = 5.0V
% g 12 ~ 3 8 // TA=25°C
1.1 / 8
= T~ Ta = 25°C) I zZ &
S 10 & Veg =50V
Z T~ = S 40
s 08 E /
0.9 3
0.8 i 0.6 0 /
40 45 50 55 60 -55 25 125 00 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued) 7 - & é “a 3-/0
TYPICAL POWER-ON CURRENT TYPICAL-ACCESS TIME CHANGE
vs, SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.25 v s IOV
cc = 5.

25 25.0 ~ Ta=25°C &
2 7 | 8 Vin = 0.5V E
g 20 ":;' 20.0 8 1.00 o
g 15 & 150 4 =

-t
@ i / e /
g 10 2 100 — g o075
z U : / Voo = 4.5V z /’
05 50— Ta=25°C |
— | / | |
0.0 el 0.0 050
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
CY7C164A Truth Table CY7C166A Truth Table
CE | WE | Inputs/Outputs Mode CE | WE | OFE | Inputs/Outputs Mode
H | X | Highz Deselect/Power-Down H | X | X | HighZz Deselect/Power-Down
L | H | DataOut Read L | H| L | DataQut Read
L | L | Dataln Write L | L | X [ Dataln Write
L | H| H | HighZ | Deselect

Address Designators

Address Address CY7C164A CY7C166A
Name Function Pin Number | Pin Number
AS X3 1 1
A6 X4 2 2
A7 X5 3 3
A8 X6 4 4
A9 X7 5 5
Al0 Y5 6 6
All Y4 7 7
Al2 YO0 8 8
Al3 Y1 9 9
A0 Y2 17 19
Al Y3 18 20
A2 X0 19 21
A3 X1 20 22
A4 X2 21 23
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Ordering Information |
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
12 CY7C164A-12DMB D10 Military 12 CY7C166A~15DMB D14 Military
CY7C164A-12KMB K73 . CY7C166A-15KMB K73
CY7C164A—12LMB L52 CY7C166A-15LMB 154
15 CY7C164A~15DMB D10 Military 15 CY7C166A~15DMB D14 Military
CY7C164A-15KMB K73 ) . CY7C166A—15KMB K73
CY7C164A-15LMB L52 CY7C166A~15LMB L54
20 CY7C164A-20DMB D10 Military 20 CY7C166A—-20DMB Di4 Military
CY7C164A-20KMB K73 CY7C166A~20KMB K73
CY7C164A~20LMB L52 CY7C166A—~20LMB L54
25 CY7C164A-25DMB D10 Military 25 CY7C166A—-25DMB D14 Military
CY7C164A—-25KMB K73 CY7Ci166A—25KMB K73
CY7C164A~25L.MB L52 CY7C166A—-25LMB L54
35 CY7C164A~35DMB D10 Military 35 CY7C166A~-35DMB D14 Military
CY7C164A~35KMB K73 CY7C166A~-35KMB K73
CY7C164A—-35LMB L52 CY7C166A—35LMB L54
45 CY7C164A-45DMB D10 Military 45 CY7C166A—~45DMB D14 Military
CY7C164A~-45KMB K73 CY7C166A—45KMB K73
CY7C164A~45LMB Ls2 | CY7C166A—45LMB Ls54
Shadedarea contains advanced information,
MILITARY SPECIFICATIONS
Group A Subgroup Testing .
DC Characteristics Switching Characteristics
Parameters Subgroups Paramefers ' Subgroups
Vou 1,2,3 READ CYCLE
VoL 12,3 tre 7,8,9,10,11
Vin 1,23 taa 7,8,9,10,11
Vi Max. 1,2,3 toHA 7,8,9,10,11
Ix 1,2,3 tACE 7,8,9,10,11
Toz, 1,2,3 tpog!!’] 7,8,9,10,11
Tos 1,2,3 WRITE CYCLE
Icc 1,2,3 twe 7,8,9,10,11
Ispi 1,2,3 tsCE 7,8,9,10,11
Isp: 1,2,3 taw 7.8,9,10,11
tHA 7,8,9,10,11
Document #: 38—00113~A tsa 7,8,9,10,11
' tpwe 7,8,9,10,11
tsp 7,8,9,10, 11
tap 18,9,10,11
Note:

17. 7C166A only.
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