CYPRESS SEMICONDUCTOR

—criar
Features
¢ Automatic power-down when
deselected
® Qutput Enable (OE) feature (7C166)
o CMOS for optimum speed/power
¢ Highspeed
— taa =10 ns
¢ Low active power
~— 880 mW
¢ Low standby power
— 220 mW
® TTL-compatible inputs and outputs

o Capable of withstanding greater than
2001V electrostatic discharge
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CY7C164
CY7C166

Functional Description

The CY7C164 andCY7C166arehigh-per-
formance CMOS static RAMs organized
as 16,384 by 4 bits. Easy memory expan-
sionis provided byan active LOW chipen-
able (CE) and three-state drivers. The
CY7C166 has an active low output enable
(OE) feature. Both devices have an auto-
matic power-down feature, reducing the
power consumption by 65% when dese-
lected.

Writingto the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW (and the out-
put enable (OE) is LOW for the 7C166).

16,384 x 4 Static R/W RAM

Data on the four input/output pins (1/Qg
through ¥O3) is written info the memory
location specified on the address pins (Ag
through A;3). B

Readingthe deviceis accomplished by tak-
ingchip enable (CE) LOW (and QELOW
for 7C166), while write enable (WE) re-
mains HIGH. Under these conditions the
contentsof the memory location specified
on the addresspinswill appear on the four
datal/Opins.

The IO pins stay in high-impedance state
when chip enable (CE) is HIGH, or write
enable (OE) is HIGH for 7C166). A die
coatis used to insure alpha immunity.
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Selection Guidelll
7C164-10 | 7C164—~12 | 7C164-15 | 7C164—20 | 7C164~25 | 7C164-35 | 7C164—45
7C166—-10 | 7C166—12 | 7C166—-15 | 7C166—20 | 7C166—25 | 7CL66~35 | 7C166~45
Maximum Access Time (ns) 10 12 15 20 25 35 45
Maximum Operating Current (mA) 160 160 115 8¢ 70 70 50
Maximum Standby Current (mA) 40/20 40/20 40/20 40/20 20720 20/20 20/20

Shaded area contains preliminary information,
Note:

1. Formilitaryspecifications, see the CY6C164A/CYTC166A datasheet.
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: CY7C164
Y437/ CYICI66
Maximum Ratings Output Current into Outputs (Low) ......oc0vvenes. 20mA
(Abovewhich the useful life may be impaired. Foruserguidelines,  StaticDischarge Voltage ......cvvveresneceenanns >2001V
nottested.) . (per MIL-STD-883, Method 3015)
Storage TEMPErature .....oveuevevesens —65°Cto +150°C  Latch-UpCurrent ..c.ouvveerivenvoneascanssan »>200mA
Ambient Temperaturewith Operaﬁng Range
PowerApplied ....oocoiviiiiiirinnnse - 55°Cto +125°C n
i Ambient
Supply Voltage to Ground Potential . ....... ~0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs . o o
INHIGHZ SAC .o enneerearererereenes -05Vio+70v | Commercial 0°Cto +70°C SV 10%
DClInput Voltage ....vevvvrververnnenes =3.0Vio +7.0V
Electrical Characteristics Over the Operating Range
7C164—-10 7C164-12 7C164—15
7C166-10 7C166—-12 7C166~15
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max, | Units
Vou Qutput HIGH Voltage Ve = Min,, 24 24 24 v
Iog=-40mA
VoL Output LOW Voltage | V= Min, 0.4 04 04 | V
IorL. =8.0mA
Vm Input HIGH Voltage 22 | Vee | 22 { Voo | 22 [ Vee | V
Vi, Input LOW Voltagel?l -=30] 08 {-30} 08 | ~30] 08 v
Ix | InputLoadCurrent GND < Vi< Vce ~10 | +10 { ~10 | +10 } 10 | +10 | pwA
Toz Output Leakage GND < Vo < Ve, -10 | +10 | —10 |} +10 | —10 | +10 | pA
Current Output Disabled
Ios Output Short Ve = Max,, -350 -350 =350 | mA
CircuitCurrent(3] Vour = GND
Icc V¢ Operating Supply Vee = Max,, 160 160 115 | mA
| Current ' Iour =0mA
Is1 AutomaticCE Max. Vee, CE > Vi, 40 40 40 | mA
Power-DownCurrentld] | Min. Duty Cycle = 100%
Ispz AutomaticCE Max. Vg, 20 20 20 | mA
Power-DownCurrentl!l | CTE> Ve - 0.3V, :
Vv 2 Vee - 03V
orViN < 0.3V

Shaded area contains advanced information,
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Electrical Characteristics Over the Operating Range(continued)

' 7C164-20 | 7C164-25,35 7C164-45
7C166-20 7C166-25,35 7C166—45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max, | Units
Vou Output HIGH Voltage Vce = Min, 24 24 24 A4
Iopg = - 40mA
VoL Output LOW Voltage Vce = Min,, 04 04 04 A\’
IoL = 8.0mA
Vi Input HIGH Voltage 22 Vee | 22 Vce 22 Vce \'
i Input LOW Voltagel3] ~301 08 | -30}| 08 | -30/| 08 v
Ix Input Load Current GND < Vi< Vce -10 | +10 | ~-10 | +10 | -10 { +10 | pA
Ioz Output Leakage GND < Vo < Vcg, ~10 | +10 | -10 | +10.| ~-10 | +10 | pA
Current OutputDisabled
Tos Output Short Vce = Max,, -350 ~350 =350 | mA
CircuitCurrentl’] Vour =GND
Icc V¢ Operating Supply Vce = Max,, 80 70 50 mA
Current IoyT=0mA
Ispt AutomaticCE Max. Ve, CE >VH, 40 20 20 mA
Power-DownCurrent!®! | Min. Duty Cycle = 100%
Isp1 AutomaticCE Max. Vg, 20 20 20 | mA
Power-DownCurrentll | CE > Ve - 0.3V, : .
Vy > Vee— 03V
orViN< 03V
Capacitancels]
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ty = 25°C, £ = 1 MHz, 10 pF
Cout OutputCapacitance Vee =50V 10 pF
Notes:
2. 'V, min, = —3,0V for pulse durations less than 30 ns. 5. Testedinitiallyand afterany design or process changes that may affect
3. Notmore than1outputshouldbeshorted at one time. Durationof the these parameters.

short circuit should not exceed 30 seconds.

4, A pull-up resistor to Vg on the CE input is required to keep the de-
vicedeselected during Voc power-up, otherwise Isg willexceed values
given.

AC Test Loads and Waveforms

AL48IQ, At48ig
e AAA—
& ALL INPUT PULSES

sv -
OUTPUT 1 ouTPUT ) aov .
1 1 = -
R2 R2 10% 10%

30 pF I 2550 5pF I 2550 aNp
INCLUDING INCLUDING <5ns - <5ns
JGAND = == JGAND == == .
SCOPE — = SCOPE — = e Cees
(=) )
Equivalent to: THEVENIN EQUIVALENT
1870

QUTPUT O WN~—————0 1,73V
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Switching Characteristics Over the Operating Rangel6l

7C164-10 7C164—~12 7C164-15 7C164-20
7C166—10 7C166—12 7C166—15 7C166~20

Parameters Description Min. I Max. | Min, l Max, | Min, l Max. | Min. [ Max. | Units
READ CYCLE
tre Read Cycle Time 10 12 15 20 ns
taa Address to Data Valid 10 12 15 20 ns
toHA Output Hold from Address{ 3 3 3 5 ns

Change

taCE CE LOW to Data Valid 10 12 15 20 ns
tDOE OE LOW to Data Valid | 7C166 5 6 10 10 ns
tLzoe OELOWtoLowZ 7CL66| 0 0 3 3 ns
tHZOE OEHIGHtoHighZ | 7C166 5 7 8 8 ns
tLzcE CELOWto Low Z[7] 2 3 3 5 ns
tHZCE CE HIGH to High ZI7. 8] 5 7 8 8 ns
tpu CELQW to Power-Up 0 0 0 0 ns
teD CE HIGH to Power-Down 10 12 15 20 ns
WRITE CYCLEP!
twe Write Cycle Time 10 12 15 20 ns
tsce CELOW to Write End 8 8 12 15 ns
taw Address Set-Up to Write End 8 9 12 15 ns
tua Address Hold from Write End 0 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 0 ns
tpwg WE Pulse Width 8 8 12 15 ns
tsp Data Set-Up to Write End 5 6 10 10 ns
tup Data Hold from Write End 0 0 0 0 ns
tLZwE WE HIGH to Low Z7] 2 3 5 5 ns
tHZWE WE LOW to High ZI7 8] 6 6 7 7 ns

Shaded area contains advanced information.
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Switching Characteristics Over the Operating Rangel6]
7C164-25 7C164-35 7C164—-45
7C166-25 7C166~35 7C166~45
Parameters Description Min, I Max. Min, I Max. Min, I Max. | Units
READ CYCLE
trc Read Cycle Time 25 35 45 ns
taA Address to Data Valid 25 35 45 ns
toHA Output Hold from Address 5 5 S ns
Change
taCE CELOW to Data Valid 25 35 45 ns
tboE OELOW to Data Valid | 7C166 12 15 20 ns
t170E OELOWtoLowZ 7C166 3 3 3 ns
tHZOE OEHIGHtoHighZ [7Cl66 10 12 15 ns
tizcE CELOWtoLowZld 5 5 5 s
tHZCE CEHIGH to High Z[7. 8] 10 15 15 ns
tpy CELOW to Power-Up 0 i} 0 ns
tpp CE HIGH to Power-Down 20 20 25 ns
WRITE CYCLEP
twc Write Cycle Time 20 25 40 ns
tsCE CELOW to Write End 20 25 30 ns
taw Address Set-Up to Write End 20 25 30 ns
tya Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tpwE WE Pulse Width 15 20 20 ns
tsp Data Set-Up to Write End 10 15 15 ns
tHD Data Hold from Write End 0 0 ns
HZWE WE HIGH to Low ZI7] 5 5 ns
tHzZwE WE LOW to High ZI7 8] 7 10 15 ns
6N.°tsls‘ést conditions assume signal transition time of Sns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE

7.

8

erence levels of 1.5V, input pulse levels of 0t0 3.0V, and outputloading
of the specified Ior/Ion and 30-pF load capacitance.

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

thzcE and tyzwe are specified with Cp = 5 pF asin part (b) in AC
Test Loads. Transition is measured 500 mV from steady state volt-
age.

2218

LOW and WE LOW. Both signals must be LOW to Initiate awrite and
eithersignalcanterminate a write by going HIGH. The data inputset-
upandholdtimingshould bereferenced to the rising edge of the signal
that terminates the write.
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Switching Waveforms
Read Cycle No, 1{10 11]

ADDRESS ). 4 )I( 2
e tpp <
toHA %
DATA OUT PREVIOUS DATA VALID XX DATA VALID
Ci164-9
Read Cycle No, 2(10, 12]
tae
CE =\ /
N /]
tace
ﬁ —
76166
tooe » — tuzoe
b taoe — - e IMPESANG
HIGH IMPEDANCE IPEDANCE
DATA OUT AN <<< DATA VALID >
le—————— h7cp ———
" teu [e— tpp
Voo ICC
SUPPLY 50% 50%
CURRENT ISB
C164-10
Write Cycle No. 1 (WE Controlled)( 13]
twe
aopress 3K X
tsce ’
o O 700777
taw > A —»
tsa tpwe
WE R Vil
tap tHp
DATAIN DATA-IN VALID
je— tyzwe —’I fe— towe
HIGH IMPEDANCE | )——
DATA /O DATA UNDEFINED > ¢

Gle4-11

Notes:
10. WE is HIGH for read cycle.

11. Device i3 continuously selected, CE = V. (7C166; OE = V. also).
12, Address valid prior to or coincident with CE transition LOW,
13. 7C166 only: Data /O will be high impedance if OF = V.

- 14,
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IfCE goes HIGH simultaneously with WEHIGH, the output remains
in a high-impedance state.
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Switching Waveforms (continued) .
Write Cycle No. 2 (CE Controlled)[%:13:14]
%
tsa tsce
CE N .y
- N /|
taw tHA ——»
trwe
N -+
AN iz
fe— tsp < thp
DATA IN ’ DATA-IN VALID
DATA /O HIGH IMPEDANGE
- - C164-12
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs, SUPPLY VOLTAGE, v5, AMBIENT TEMPERATURE — vs, OUTPUT VOLTAGE
1 12 Z 120
o E
812 B0 5 00
810 og : | g
S 1 L T
ﬁ 08 / B 08 8 80
. N w Voo = 5.0V
goe/ 3 08 g e \ Tp=25°C
X = 2
c T g4 D 40 n
S 04 g™ Voo =50v s 4 N
ViN=5.0V 5 A
0.2 iss 0.2 isa ns_ 20
0.0 0.0 o 0
40 45 60 55 6.0 —55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZEDACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs, AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 E. 140
< 120
s 13 5 14 £ //
- hod w 100
o 1.2 a = Veg = 5.0V
3 N 12 ~ 3 8 / TA=25°C
1.4 P> / X
ng: T~ Ta=25°C % 10 Z e y,
o] -
910 ~3 2 | s | B
08>~ - E 20
o
08 0.6 0
40 45 50 65 60 ~55 25 125 00 1.0 20 30 40

SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) GUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued) S0
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
v, SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
30 30,0 1.25 P
cg = 5!
25 25,0 ~ Ta=25°C
_g - / _8 Vin = 0.5V
ﬁ 20 % 20.0 @ 1.00
| + / 3
15 g 150 4 S
-
74 ] / (1 /
S 10 — B 100 —] 203
=1 / X 4 Voo =45V z //
05 50—/ Ta=25°C |
| /
0.0 | 00 050
00 10 20 80 40 60 0 200 400 600 800 1000 10 20 a0 40
SUPPLY VOLTAGE (V) CAPACITANGE (pF) CYCLE FREQUENGY (MHz2)
CY7C164 Truth Table CY7C166 Truth Table
CE [ WE [ Inputs/Outputs Mode CE [WE [ OF [ Inputs/Outputs Mode
H | X | Highz Deselect/Power-Down H | X | X | Highz Deselect/Power-Down
L | H | DataQut Read L | H| L | DataOut Read
L | L }{ Dataln Write L |L | H| Dataln Write
L |H | H [ Highz Write

Address Designators

Address Address | CY7C164 Pin | CY7C166 Pin
Name Function Number 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
Al13 Y1 9 9
A0 Y2 17 19
Al Y3 18 20
A2 X0 19 21
A3 X1 20 22
Ad 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
10, CY7C164—-10DC D10 Commercial 10 CY7C166—10DC D14 Commercial
) CY7C164—10LC L52 CY7C166—10LC 154
CY7Ci64-10PC P9 CY7C166—-10PC P13
. CY7C164-10VC Vi3 CY7C166—-10VC Vi3
12, CY7C164-12DC D10 Commercial 12 CY7Ci66—12DC D14 Commercial
B CY7C164—-12LC L52 CY7C166-121L.C L54
CY7C164—-12PC P9 CY7C166—12PC P13
CY7C164~12VC V13 CY7C166—-12VC Vi3
15 CY7C164-15DC D10 Commercial 15 CY7C166—15DC D14 Commercial
CY7C164—~15LC LS2 CY7C166—15LC L54
CY7C164-15PC P9 CY7C166-15PC P13
CY7C164-15VC Vi3 CY7C166—15VC Vi3
20 CY7C164-20DC D10 Commercial 20 CY7C166~20DC D14 Commercial
CY7C164—20LC L52 CY7C166-20LC L54
CY7C164-20PC P9 CY7C166—20PC P13
CY7C164-20VC Vi3 CY7C166—-20VC Vi3
25 CY7C164-25DC D10 Commercial 25 CY7C166-25DC Di4 Commercial
CY7C164-25LC LS52 CY7C166-251.C L54
CY7C164—-25PC P9 CY7C166—-25PC P13
CY7C164-25VC Vi3 CY7C166-25VC Vi3
35 CY7C164-35DC Dio0 Commercial 35 CY17Ci66-35DC D14 Commercial
CY7C164-35LC L52 CY7C166—35LC L54
CY7C164~-35PC P9 CY7C166-35PC P13
CY7C164-35VC Vi3 CYT7C166-35VC vi3
45 CY7C164-45DC D10 Commercial 45 CY7C166—45DC D14 Commercial
CY7C164-45LC L52 CY7C166—-45LC L54
CY7C164—-45PC P9 CY7C166—45PC P13
CY7C164—-45VC Vi3 CY7C166—-45VC vi3

Shaded area contains advanced information.
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Shaded area contains advanced information.
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