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o Automatic power-down when

deselected

& CMOS for optinum speed/power

o Highspeced
— taa=15ns

¢ Transparent write (7C171A)

e Lowactive power

— 375 mW

o Low standby power

— 93 mW

e TTL-compatible inputs and outpufs
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Functional Description

The CY7C171A and CY7C172A are high-
performance CMOS static RAMs orga-
nized as 4096 by 4 bits with separate I/O.
Easy memory expansion is provided by an
active LOW chip enable (CE) and three-
state drivers, They have an automatic pow-
er-down feature, reducing the power con-
sumptionby 77% when deselected.

Writing to the device is accomplished when
the chip enable (CE) and write enable
(WE) inputs are both LOW. Data on the
four input/output pins (Ip through I3) is
written into the memory location specitied

o Capable of withstanding greater than  on the address pins (A through Aj1).
2001V electrostatic discharge ,

4096 x 4 Static R/'W RAM

Separate 1/O

Readingthe device is accomplished by taking
chip enable (CE) LOW, while write enable
(WE) remains HIGH. Under these condi-
tions the contents of the memory location
specified on the address pins will appear on
the four data output pins.

The output pins remain in ahigh-impedance
state when write enable (WE) is LOW
(7C172A only), or chip enable is HIGH.

A die coat is used to insure alpha immunity.
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Selection Guide
7C171A~15 | 7C171A-20 | 7C171A-25 | 7C171A-35 | 7C171A-45
7C172A~15 | 7C172A—-20 | 7C172A-25 | 7C172A-35 | 7C172A—-45
Maximum Access Time (ns) 15 20 25 35 45
MaximumOperating Commercial 115 80 70 70 50
Current(mA) Military 90 80 70 70
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Maximum Ratings .
(Abovewhich the useful life may be impaired. Foruserguidelines,  StaticDischarge Voltage ..... Ceeens cerreesenees 22001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature .........eeveuee —-65°Cto +150°°C  Latch-UpCurrent ........coveenvinnninniiie.. >200mA
Ambient Temperaturewith .
POWSTADPLIEd v vveevvssereeersnss —55°Cto+12soc  OPerating Range
i - Ambient
Supply Voltage to Ground Potential........ —0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs -
INHIghZ State +.vvvrnrrennnens ceerens =05Vi0+7.0V Commercial 0°Cto +70°C S5V 10%
DC Input Voltage ........ veerissriieres —3.0Vio +7.0V Militaryl1} ~55°Cto +125°C 5V £ 10%
Output Current into Outputs (LowW) ...ccvvvvirasesss 20mA
Electrical Characteristics Overthe Operating Rangel%
7C171A—-15 | 7C171A~-20 | 7C171A-25
7C172A—-15 | 7C172A-20 | 7C172A-25
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
You Output HIGH Voltage | V¢ = Min, Igp = - 4.0mA 24 24 24 A\’
Vo. Output LOW Voltage | Ve = Min, Igr = 8.0mA 04 04 0.4 \4
Vi Input HIGH Voltage 22 | Vee | 22 | Vee | 22 | Vec| V
A% Input LOW Voltage -30] 08 |-30)] 08 |-3.01{ 08 \'
Ix Input Load Current GND < Vi< Vce -10 | +10 { —-10 | +10 | =10 { +10 | pA
Toz Output Leakage GND < Vo < Vco, -10 { +10 | =10 | +10 | —10 | +10 | pA
Current OutputDisabled
Ios Qutput Short Vce = Max,, -350 ~350 -350 | mA
CircuitCurrent?] Vout = GND
Icc VcOperating Supply | Ve = Max, Com'l 115 80 70 | mA
Current Tour =0mA Mil 90 80 | mA
IsBt AutomaticCE Max. Ve, CE > Vig Com'’l 40 40 20 | mA
Power-DownCurrent | Min. Duty Cycle = 100% [ 40 20
Ispy AutomaticCE Max. Vg, Com'l 20 20 20 | mA
Power-DownCurrent | CE > Vi — 0.3V,
Vn= Vee—-03Vor Mil 20 20
Vin <03V
Notes:

1. Taisthe “instant on” case temperature.
2, Seethe last page of thisspecification for Group A subgroup testing in-
formation,

3. Notmore than 1outputshouldbeshorted atone time, Duration ofthe
short circuit should not exceed 30 seconds.
4, Testedinitially and after any design or process changes that may affect

these parameters
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Electrical Characteristics Overthe Operating Rangell (continued)
7C171A-35 7C171A-45
7C172A~35 7C172A—-45 B -
Parameters Description Test Conditions Min. Max, Min. Max. | Units
Vou Output HIGH Voltage | Ve = Min,, Iog = —4.0mA 24 24 A\ »
VoL Output LOW Voltage | Ve = Min, Tor, = 8.0mA 04 04 | V E
Viy Input HIGH Voltage 22 Vce 22 Vce v 0
ViL Tnput LOW Voltage 30 ) 08 | 30 | 08 | V *
Iix Input Load Current GND < Vi< Vce -10 +10 -10 +10 uA
Ioz Output Leakage GND < Vo < Vo, -10 +10 ~10 +10 RA
Current Output Disabled
Tos Output Short Vce = Max,, -350 -350 | mA
CircuitCurrentld] Vour = GND
Icc VccOperatingSupply | Ve = Max. Com’l 70 50 mA
Current Toyr =0mA Mil 70 70 mA
Ismi AutomaticCE Max. Ve, CE > Vig Com’l 20 20 mA
Power-DownCurrent Min. Duty Cycle = 100% [ pit 20 20
Ism2 AutomaticCE Max. Ve, Com’l 20 20 mA
Power-DownCurrent | CE2 Vi —03V
Vv Vee =03V Mil 20 20
orViy <03V
~ Capacitancel
Parameters Description Test Conditions Max, Units
O InputCapacitance Ty = 25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee =50V 10 pF
AC Test Loads and Waveforms
A1 4810 R1 4810
o—— A
& & ALLINPUT PULSES
otmauw-—l—- ourPuTo——I——- 30V ) L go%
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10%
. 30 pF 4 é"?s 2 5pF 2525 " GND j]mx
INCLUDING INCLUDING <5ns L— <6rs
JGAND = — UGAND == —
SCOPE - = SCOPE — =
(a) (b) C171A4 CITIAS
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Switching Characteristics Overthe Operating Range!%5]
v 7C171A-15 | 7C171A—20 | 7C171A~25 | 7C171A-35 | 7C171A~45
7C172A—15 | 7C172A-20 | 7C172A~25 | 7C172A-35 | 7C172A~45
Parameters Description Min, |Max. Min. |Max. Min. |Max. Min, lMax. Min, lMax. Units
READ CYCLE
trc Read Cycle Time 15 20 25 35 45 ns
o tAA Address to Data Valid 15 20 25 35 45 | ns
toHA Output Hold from 5 5 5 5 5 ns
AddressChange
tace CE LOW to Data Valid 15 20 25 35 45 ns
tLZCE CELOW to LOW ZI0] 5 5 5 5 5 ns
tHZCE CE HIGH to HIGH Z[6. 7] 8 8 10 15 15 ns
tpy CELOW to Power Up 0 0 0 0 0 ns
tpD CE HIGH to Power Down 15 20 20 20 25 ns
tres Read Command Set—up 0 0 0 0 0 ns
trcH Read Command Hold 0 0 0 0 [ ns
WRITE CYCLER] '
twe Wirite Cycle Time 15 20 20 25 40 ns
tsCE CELOW to Write End 12 15 20 25 30 ns
tAw Address Set-Up to Write End 12 15 20 25 30 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 0 ns
tPWE WE Pulse Width ' 12 15 15 20 20 ns
tsp Data Set-Up to Write End 10 10 10 15 15 ns
typ Data Hold from Write End 0 0 0 0 Q ns
tLZWE WEHIGH to Low ZISI(7C1724) | 5 5 5 5 5 ns
tHZWE WELOW o HighZ[%-71(7C172A) 7 7 7 10 15 | ns
tAWE WELOW to Data Valid(7C171A) 15 20 25 30 35 | ns
tADV Data Valid to Output Valid 15 20 25 30 35 ns
(7C1714A)

Notes:
5.

Testconditions assumesignaltransition timesof Snsor less, timing ref-
erencelevels of 1.5V, input pulse levels of 0 to 3.0V and output loading
of the specified Io/Ion and 30-pF load capacitance,

eithersignalcan terminate awrite by going HIGH. The data input set-
upand hold timing should be referencd to the rising edge of the signal
that terminates the write.

6. Atanygiventemperatureandvoltagecondition, tyzislessthantyzfor 9. WE is HIGH for read cycle.
any given device. 10. Device is continuously selected, CE = V..
7. tnzcp and tyzwg are tested with Cp = SpFasin part (0) of ACTest 11, Address valid prior to ot coincident with CE transition LOW,
Loads, Transition is measured £500 mV from steady state voltage. 19 IfCE goes HIGH simultancously with WE HIGH, the output remains
8. The internalwrite time of the memory is defined by the overlap of CE ina high-impedance state (7TC1724),
LOW and WE LOW. Both signals must be LOW to initiate awrite and
Switching Waveforms
Read Cycle No. 119, 10]
tro !
ADDRESS b4
taa !
. je— toa ——»
N
DATA QUT PREVIOUS DATA VALID HEX X DATA VALID
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Switching Waveforms
Read Cycle No. 209 11]
tace /
CE \\ 7 -
D—— e [ e HIGH
HIGH IMPEDANCE l/ 777 IMPEDANCE
DATA OUT L RARN DATA VALID '
Ve e— toy fe— lpn
SUPPLY
CURRENT 50% 50% o
WE i-\——ISB
(+— treH Ci71A7

[“— tRcs

Write Cycle No, 1 (W”E Controlled)[8]

twe

ADDRESS g—(

X

=l|

tsce
o O Y,
taw — tia
we - tsa \ tewe —
NK Vil
; ~ tgp ————ie fp
DATAIN DATA-IN VALID %
‘ jt—— YzwE —:l fe— tizwe —’I
Dgl'&%l.g DATA UNDEFINED ) HIGH IMPEDANCE
e~ tanv
De&?&; DATA UNDEFINED —% DATA VALID
C171A8
White Cycle No. 2 (CE Controlled)(® 12]
I twe »!
ADDRESS % X
e fsa e tsce
CE \k ; /
: taw : > tha
PWE
A . Y AP
I tsp »e- thp
DGT&%% )E DATA VALD g{
L HIGH IMPEDANCE
DATA UNDEFINED
tAwe {
Dg‘a%ﬂ; DATA UNDEFINED * DATA VALID
C171A9
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Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE v8, AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
14 1.2 120
812 2 E’
@1 210 Z 100
810 log 8 x| £
= = 08 Z g0
& os L~ a 3 \
g / Y oe W e Vce = 5.0V
g 0.6 § ’ 8 \ Ta = 25°C)
[ % 04 3 40 -
S 04 g Y Voo = 5.0V 3 \
Vin = 5.0V 5 S
0.2 lea 0.2 z 20
2
0 0.0 o 0
4.0 4.5 5.0 55 6.0 ~58 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 16 T 140
E 120 e
3 13 g 14 Ii J /
Ei 12 a A E® /| Vec=50v
311\ 51.2 / é 80 / Ta=25°C
= I Ta=25°C) é 10 . g % 4
g 10 ~] g Voo = 5.0V 5 4 /
[ 0.8 7 &
09 8 20
.8 0.6 0
4.0 4.5 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)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs, SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.1 v s :2) v
G = 5.
o 25 2.0 g Ta=25°C
2 . / _8 Viny = 0.8V
}?j 20 & 200 p ﬁ 10
2 / o |
15 = 150 T s
o =
g 10 T 100 / ~—1 S oo pd
z 1 a 10 L/ Veo = 45V z Vd
05 e 50— Ta=25°C |
/ /
0.0 — 0.0 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF)

CYCLE FREQUENGY (MHz)
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Ordering Information 7
Speed y Package | Operating Speed Package | Operating

(ns) Ordering Code Type Range (ns) Ordering Code Type Range

15 CY7C171A-15PC P13 Commercial 15 CY7C172A-15PC P13 Commercial
CY7C171A-15DC D14 CY7C172A-15DC D14
CY7C171A-15L.C L64 CY7C172A-15LC L64
CY7C171A-15VC Vi3 CYTC172A-15VC Vi3

20 CY7C171A-20PC P13 Commercial 20 CY7C172A-20PC P13 Commercial
CY7C171A-20DC Di4 CY7C172A-20DC D14
CY7C17T1A-20LC L64 CY7C172A-20LC L64
CYT7C171A-20VC Vi3 CY7CI172A-20VC Vi3
CY7C171A-DMB D14 Military CY7C172A-20DMB D14 Military
CY7C171A-LMB 164 CY7C172A-20LMB L64
CY7CIT1A-KMB K73 CY7C172A-20KMB K73

25 CYTC171A-25PC P13 Commercial 25 CYTCLI72A-25PC P13 Commercial
CY7C171A-25DC D14 CY7C172A-25DC D14
CY7C17T1A-25LC L64 CY7C172A-25LC L64
CY7C17T1A-25CC vi3 CY7C172A-25VC Vi3
CY7C171A-25DMB Di4 | Military CY7C172A-25DMB D14 | Military
CY7C171A-25LMB L64 CY7C172A-25LMB L64
CY7C171A-25KMB K73 CYTC172A-25KMB K73

35 CY7Ci71A-35PC P13 Commercial 35 CYTC172A-35PC P13 Commercial
CY7C171A-35DC D14 CY7C172A-35DC Di4
CY7C171A-35LC L64 CY7CI72A-35LC L64
CYTC171A-35VC V13 CY7C172A-35VC Vi3
CY7C171A-35DMB D14 Military CY7C172A-35DMB Di4 Military
CY7C171A-35LMB L64 CY7CI72A-35L.MB L64
CY7C171A-35KMB K73 CY7C172A-35KMB K73

45 CY7C171A-45PC P13 Commerxcial 45 CY7C172A-45PC P13 Commercial
CY7C171A-45DC D14 CY7C172A-45DC Di4
CYT7C17T1A-45LC Lo4 CY7C172A-451L.C L64
CYT7C171A-45VC vi3 CY7C172A-45VC Vi3
CY7C171A-45DMB D14 Military CY7CI72A-45DMB Di4 Military
CY7C171A-45LMB L64 CYICL72A-45LMB L64
CY7C171A-45KMB K73 CY7C172A-45KMB K73
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Group A Subgroup Testing
DC Characteristics
Parameters Subgroups

Vou 1,2,3
VoL 1,2,3
Viu 1,2,3
Vi, Max. 1,23
Iix 1,2,3
Ioz 1,2,3
Ios 1,23
Icc 1,2,3
Ispt 1,23
Is2 1,23

Switching Characteristics

Parameters l Subgroups
READ CYCLE
trc 7,8,9,10,11
taA 7,8,9,10, 11
toHA 7,8,9,10, 11
tacE 7,8,9,10, 11
tres 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
taw 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
tup 7,8,9,10,11
tawg!(13] 7,8,9,10, 11
tapylt3] 7,8,9,10, 11
Note:

13, 7C171A only.

Document #: 38—00104—B
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