CYPRESS SEMICONDUCTOR

D . pa
e o
——
—
—— e oA

% AR
e e
r ]

——
—— T £ W
-—C W WY
LR A
m—
Features

e Automatic power-down when
deselected

e CMOS for optimum speed/power
e Highspeed
— 20ns
o Lowactive power
— 880 mW
e Low standby power
— 220 mW
¢ TTL-compatible imputs and outputs

o Capable ofwithstanding greater than
2001V electrostatic discharge
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Functional Description

The CY7C197 is a high-performance
CMOS static RAM organized as 256K
words by 1 bit. Easy memory expansion is
provided by an active LOW chip enable
(CE) and three-state drivers. The
CY7C197 has an automatic power-down
feature, reducing the power consumption
by 75% when deselected.

Writing to the device is accomplished when
the chnp enable (CE) and write enable
(WE) inputs are both LOW. Dataon the in-
putpin (Dyy) is written into the memory lo-
cation specified on the address pins (AO
through Aq7). .

Readingthe device isaccomplished 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 data output (Doyt) pin.

The output pinstays in high-impedance state
when chip enable (CE) is HIGH or write en-
able (WE) is LOW.

The 7C197 utilizes a die coat to insure alpha
immunity.
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Selection Guide
7C197-12 | 7C197-15 | 7C197-20 | 7C197-25 | 7C197-35 | 7C197-45
MaximumAccess Time (ns) 12 15 20 25 35 45
MaximumOperating Commercial 160 150 140 100 100 100
Current(mA) Military 160 150 110 110 110
MaximumStandby Current (mA) 40 40 40 35 35 35

Shaded area contains advanced information.
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Maximum Ratings ] .
(Abovewhich the useful life maybe impaired. Foruserguidelines,  Static Discharge Voltage ... ............ e 2. LUAY
nottested.) 7 (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto+150°C  Latch-UpCurrent ......... seeeeen seresnesecas >200mA
Ambient Temperaturewith : Operating Range :
PowerApplied ........... ceeserieness —=55°Cto +125°C Ambiont
Supply Voltage to Ground Potential : Range Temperaturef!l Vee
(Pin24t0Pini2)......coovvvnvivinniane —05Vto +7.0V o —— 2°C T V107
DC Voltage Applied to Outputs to +70 et
INHIghZStte «vvveeeenrnreennannsnen — 0.5V 10 +7.0V Military —55°Cto +125°C 5V = 10%
DClInput Voltage ...vvvvevcvvensrnanne. —3.0Vto +7.0V
Output Currentinto Outputs (LOW) ............... 20mA
Electrical Characteristics Overthe Operating Range!?l
7C197—-12 7C197-15
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Ve =Min, Ipg = ~4.0mA 24 24 A%
Vor Output LOW Voltage Vec=Min. | Ior, = 12.0mA | Com’l 04 A\
IoL=80mA |Mil 04 \'%
Vi Input HIGH Voltage 22 Vee 22 Vce A"
Vi Input LOW Voltage -05] 08 | —30] 08 v
Ix Input Load Current GND < Vi< Vce ~10 +10 -10 +10 nA
Ioz Output Leakage Current GND < Vp < Vg, Output Disabled | —10 +10 -10 +10 A
Ios Output Short Vce = Max., Voyr = GND -350 —-350 | mA
CircuitCurrent[3]
Icc Ve Operating Vce =Max, Ioyr=0mA, |Com’l 160 150 mA
Supply Current f=fpmax = l/tgc Mil 160
Isp; AutomaticCE Power-Down | Max, Vg, CE > Vi, Vi 2. Vigg or 40 40 mA
Current—TTLInputsl4] ViN < Vi, £ = fvax
Ispz AutomaticCE Power-Down | Max, Ve, CE > Ve — 0.3V, 20 20 mA
Current—CMOSInputs(4] Vin 2> Vee = 0.3V or Viy < 0.3V

Shaded area contains advanced information.

Notes:
1. Tais the “instant on” case temperature.

2. Seethe last page of this specification for Group A subgroup testing in-
formation.

3. Notmore than one output should be shorted at one time. Duration of

4. Apull-up resistor to Vcc on the CE input is required to keep the de-
vicedeselected during Vccpower-up, otherwise Isgpwill exceed values
given.

the short circuit should not exceed 30 seconds.
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Electrical Characteristics Overthe Operating Rangel? (continued)
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7C197-20 |7C197-29,25,35,45
Parameters Description Test Conditions Min. | Max. Min. Max. | Units
Vou Output HIGH Voltage Vce = Min, Ig = - 40mA 24 24 \"
VoL Output LOW Voltage Ycc=Min. |Ig. = 8.0mA | Mil 0.4 04 v
IoL = 12,0 mA | Com’l 0.4 0.4 v
Vi Input HIGH Voltage 22 | Vee 22 Vce A\
ViL Input LOW Voltage -05] 08 -30 0.8 v
Irx Input Load Current GND < Vi< Ve -10 | +10 -10 +10 uA
Ioz Output LeakageCurrent GND < Vg < Vcc, Output Disabled | —10 | +10 -10 +10 A
Ios Output Short Vce = Max,, Voyt == GND -350 -350 mA
CircuitCurrent(3]
Icc VceOperating Vee= Max, Ioyur =0m4, |Com’l 140 100 mA
Supply Current f = fypax = Utre Mil 150 110
Isgy AutomaticCE PowerDown | Max. Ve, CE > Vig, ViN> Vg or 40 35 mA
Current——TTLInputsM Vin < Vi, £ = fmax
Tsg2 AutomaticCE Power-Down | Max. Vgg, CE = Vee — 0.3V, 20 20 mA
Current—CMOSInputst4] Vin2 Vee — 03Vor Viy <03V
Shaded area contains advanced information.
Capacitancels]
Parameters Description Test Conditions Max, Units
Cin InputCapacitance Tp =25°C,f=1MHz, 10 pF
Cour OutputCapacitance Vee =50V 10 pE
Notes:
5. Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
/13290, R13294),
{48061 MIL) {480 Q. Mit)
8Y O BV O ALLINPUT PULSES
OUTPYT O~ } ouTPUT } v 50%
| I 10% o
30 pF B2 §pF R2 GND 10%
2020 25550
INCLUDING :[_ (265CLMIL) INCLUDING ]: (255.1.MIL) <5ns . <6ns
JGAND == = JGAND == ==
SCOPE — = SCOPE — =
(a) (b) c197-4 cie7-5
Equivalent to: THEVENIN EQUIVALENT
1269 1670
OUTPUT O A0 1,90V QUTPUT 1.73v
Commercial Military
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Switching Characteristics Overthe Operating Rangel26]

7C197-12 |} 7C197-15 | 7C197-20 | 7C197-25 | 7C197-35 | 7C197-45
Parameters Description Min. | Max. | Min, I Max. | Min. I Max, | Min. I Max. | Min. I Max. | Min. I Max, | Unifs

READ CYCLE

trc Read Cycle Time 12 : 15 20 25 35 45 ns

taa Address to 2| |15 20 25 35 45 | ns
Output Hold from :

toHa AddressChange 3 3 3 3 3 3 ns

tace SO to 2| |15 20 25 35 45 | ns

tzee |y 3 3 3 3 3 3 ns
CEHIGH .

tHZCE High Z{% 8° 7 g8 o|wowjo|1]|]o{i15]o0]|2]ns
CELOW to

tpu Power-Up 0 0 [ 0 0 0 ns
CEHIGH to :

teD Power-Down 12 15 20 20 25 7 30 ns

WRITE CYCLEP]

twe Write Cycle Time 12 15 20 25 35 45 ns

- |CELOWto

tsce Weite End 9 10 15 20 30 40 ns
Address Set-Up to

taw Write End 9 10 15 20 30 40 ns
Address Hold from

tHA Write End 0 0 0 0 0 0 ns
Address Set-Up to

fsa Write Start 0 0 0 0 0 0 ns

tPWE WE Pulse Width 9 10 15 20 25 30 ns

tsp ata Set-Up to 7 8 10 15 17 20 ns
Data Hold from

D Write End 0 0 0 0 0 0 ns

tizwe | p it 2 2 3 3 3 3 ns
WELQW to

tHZWE HighZ!". 8] 7 7 0 10 0 13 0 15 0 | 20 | ns

Shaded area contains advanced information.

Notes:

6. Testconditionsassume signal transition time of Snsorless, timingref- 9. The internal write time of the memory is defined by the overlap of CE
erence levelsof 1.5V, input pulse levels of 0t0 3.0V, and output loading LOW and WE LOW. Both signals must be LOW to nitiate awrite and
of the specified Io1/Ion and 30 pF load capacitance. eithersignalcan terminate a write by going HIGH. The data input set-

7. At any given temperature and voltage condition, tyzcg is less than upandholdtimingshouldbe referencedtothe risingedge of the signat
tizcE and tyzwe is less than tyzwg for any given device. that terminates the write,

8. tuzce and tyzwe are specified with C, = 5 pF as in part (b) in AC
Test Loads and Waveforms. Transition is measured 500 mV from
steady state voltage.
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Switching Waveforms
Read Cycle No, 1(10, 11]
ADDRESS X * 2
. tha | . <
toHA (i %
DATA OUT PREVIOUS DATA VALID XX DATA VALID
C197-6
Read Cycle No, 20111
the —
cE /
X\ /
tace ’
le———— hzce —p] a— thzce HIGH
HIGH IMPEDANCE 777 . {MPEDANCE
DATA QUT <&KL DATA VALID
Vee te e | icc
SUPPLY 50% 50%
CURRENT : : IS8
c197-~7

Write Cycle No. 1 (WE Controlled)[10]

twe

apress 3K xX

tsce
NN 000007707
taw > tha
tsa tewe
L 4
WE RRRK 7
. tsp e tHp
DATAIN * DATA VALID
fe— tzwe —j f— Lzwe
HIGH IMPEDANCE
DATA QUT DATA UNDEFINED A N
cle7-8
Notes: _ : . .
10, WE is HIGH for read cycle. 12. TECE goes HIGH simultaneously with WE HIGH, the output remains

11, Device is continuously selected, CE = VL. ina high-impedance state,
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Switching Waveforms (continued)
Write Cycle No. 2 (CE Controlled){10, 12}

ADDRESS )I(

. ' 3

CE

1; tsce , 7{
~ IR, " B

tsp < tup
DATA IN * DATA VALID *

DATA OUT

HIGH IMPEDANCE

C197-9

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE o, V-OUTPUT VOLTAGE
14 14 £ 120 -
lec et
812 : B 12 = 100
810 2 S0 g
f os ji B os 3 ®
* / [ Voo = 5.0V
3 ] CC = me
g 0.6 Vn=50v — < 06 \ % 60 \ Ta=25°C
T Tp=25°C T N
S 04 2 04 Vec=50v — § 40 \
Vin=5.0V '5 20 A\
0.2 ISB 0.2 ISB %
00— 0.0 5 0 :
40 45 &0 65 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 YOLTAGE
14 16 g 140
E 4
18 1.4 g 1% /
$ $ g A
o = 100
o 12 e [ /
& N 1.2 2 80
g 1.1 5 g / 2
& ~ Ta=25°C E 10 g 60 7 Ve =50V
g0 g Veo = 5.0V e Ta=25°C
B— 08 E 0 /
0.9 . 2 20
(=]
08 06 0
40 45 60 &5 60 ~85 25 125 00 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENTTEMPERATURE (°C) OUTPUT VOLTAGE (V)
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T '4 6-" 23 .-0 5
TYPICALPOWER-ON CURRENT TYPICALACCESS TIME CHANGE .
vs, SUPPLY VOLTAGE v, OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME r
3.0 30.0 1.25
Pt I

25 25.0 = [-/]
g 7 -8 Voo =6.0¢ 2
= = Ta=25°C
g 20 < 200 /r § 100/ vVin=0sV =
Z1s £ 150 4 Ea _ / @

= =
[ w 5 /
210 B 100 Veg=45V — 9075
// Ta=25°C
05 = 5.0
1
0.0l 0.0 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 2Q 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
7C197 Truth Table
CE | WE | Inputs/Outputs Mode
H | X | Highz Deselect/Power-Down
L | H | DataOut Read .
L | L | Dataln Write
2—423
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Ordering Information MILITARY SPECIFICATIONS
s(;ll“’:)d Ordering Code Pﬂﬁl;l;ge Olﬁ:':éing Group A Subgroup Testing

12 | CYIC197-12DC - D14 | Commorciar| DC Characteristics
CY7C197—12LC L54 ) Parameters Subgroups
CY7C197-12PC P13 Vou 1,2,3

: CYC197-12VC Vi3 ) VoL L23

15 | CY7C197-15DC Di4 | Commercial Vi 1,23
CY7C197-15LC 154 Vi Max. 1,2,3
CY7C197-15PC P13 ' Iix 1,23
CYIC197-15VC Vi3 Toz 12,3
CYICI97-15DMB | Di4 | Militay Tos $23
CY7C197—-15KMB K73 : Iec 1,23
CY7C197-15LMB L54 Ism1 1,2,3

| CYIC197—20°C P3| Commercial Tss2 12,3
CY7C197-20VC Vi3
CY7C197-20DMB D14 | Military Switching Characteristics
CY7C197-20KMB K73 Parameters | Subgroups
CY7C197-20LMB L54 READ CYCLE '

25 | CYIC197-25DC Di4 | Commercial tre  7,8,9,10,11
CY7C197-25LC L5 taa 7,8,9,10,11
CY7C197—25PC P13 toHA 7,8,9,10, 11
CYIC197-25VC Vi3 tacE 7,8,9, 10, 11
CY7C197-25DMB Di4 | Military WRITE CYCLE
CYTC197—25KMB K73 twe 7,8,9,10, 11
CY7CI97—25LMB L54 tsCE 7,8,9,10, 11

35 CY7C197-35DC D14 | Commercial taw 7,8,9,10,11
CY7C197-35LC L54 tHA 7,8,9,10, 11
CY7C197-35PC P13 tsa 7,8,9,10, 11
CYTC197—35VC Vi3 tewE 7,8,9,10, 11
CY7C197-35DMB D14 | Military o 7,8,9,10, 11
CY7C197—-35KMB K73 tHp 7,8,9,10, 11
CY7C197—-35LMB L54

45 | CYIC197-45DC D4 | Commercial| CCcument#: 38-00078-1
CY7C197—-45LC 154
CY7C197—45PC P13
CY7C197—45VC Vi3
CY7C197—-45DMB Di4 | Miitary
CY7C197-45KMB K73
CY7C197-45LMB L5

Shadedarea contains advanced information.
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