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Features

High speed

—15ns

CMOS for optimum speed/power

Low active power

—495 mW

Low standby power

—220 mW

TTL compatible inputs and outputs
Automatic power-down when deselected

Functional Description

The CY7C187 is a high-performance CMOS static RAM orga-
nized as 65,536 words x 1 bit. Easy memory expansion is pro-

64K x 1 Static RAM

vided by an active LOW Chip Enable (CE) and three-state driv-
ers. The CY7C187 has an automatic power-down feature,
reducing the power consumption by 56% when deselected.

Writing to the device is accomplished when the Chip Enable
(CE) and Write Enable (WE) inputs are both LOW. Data on the
input pin (Dyn) is written into the memory location specified on

the address pins (Ag through A+s).
Reading the device is accomplished by taking the Chip Enable

(CE) LOW, while Write Enable (WE) remains HIGH. Under
these conditions, the contents of the memory location speci-

fied on the address pin will appear on the data output (DoyT)
pin.
The output pin stays in high-impedance state when Chip En-

able (CE) is HIGH or Write Enable (WE) is LOW.
The CY7C187 utilizes a die coat to insure alpha immunity.

Logic Block Diagram

Pin Configurations

P SOJ DIP
W DI Top View Top View
INPUT BUFFER
Ao =
A13 - g g
Aqyq = 8 <§(
Ay — 256 x 256 N
> 8 1 “array Pl 4 DO
e B & j,
Ay =t O 2}
Ag = T
ﬂ c187-2
— CE
POWER Cg—_
COLUMN DECODER DOWN [ ]
EREEERY e
SLLELIEF Stert
Selection Guidel'l
7C187-15 7C187-20 7C187-25 7C187-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Current (mA) 90 80 70 70
Maximum Standby Current (mA) 40/20 40/20 20/20 20/20
Note:
1. For military specifications, see the CY7C187A datasheet.
Cypress Semiconductor Corporation « 3901 North First Street + SanJose <« CA 95134 -+ 408-943-2600

October 4, 1999



i
"'IIW
)

YPRESS

CY7C187

Maximum Ratings DC Input Voltage[2] ......................................... -0.5V to +7.0V
(Above which the useful life may be impaired. For user guide- OUtPUt C.)urrent Ito OUEPULS (LOW) wvovivvss v 20 mA
lines, not tested.) Static Discharge Voltage .............ccccooiiniiiiiiccnn, >2001V
Storage Temperature ............cccoovvevvernennn —65°C to +150°C (Lper:ALIJL—iTD—SSS, Method 3015) A
Ambient Temperature with ACN-UpP CUITBNT..oooooovvsssvvres s >200m
Power Applied.........ccccccoiiii —55°C to +125°C Operating Range
Supply Voltage to Ground Potential _
(Pin 2210 Pin 11) cvvveeeeeeeeee oo, —0.5V to +7.0V Ambient
DC Vol Aoolied o O Range Temperature Vee
oltage pp ied to Outputs - 5 5
in High Z State ..o, —0.5V to +7.0V Commercial 0°C to +70°C 5V +10%
Electrical Characteristics Over the Operating Range
7C187-15 7C187-20 7C187-25, 35
Parameter Description Test Conditions Min. | Max. | Min. | Max. [ Min. Max. Unit
VoH Output HIGH Voltage Voo = Min,, 24 2.4 24 \
lOH =-4.0 mA
VoL Output LOW Voltage Voo = Min,, 0.4 0.4 0.4 \
|o|_= 12.0 mA
V|H Input HIGH Voltage 2.2 VCC 2.2 VCC 2.2 VCC \'
Vi Input LOW Voltagel? 05| 08 | -05| 08 | -05 0.8 %
lix Input Load Current GND <V, < V¢ -5 +5 -5 +5 -5 +5 uLA
loz Output Leakage GND < Vg < Vg, -5 +5 -5 +5 -5 +5 UA
Current Output Disabled
los Output Short Vee = Max., -350 -350 -350 mA
Circuit Current3] VouTt = GND
lce V¢ Operating Vee = Max., 90 80 70 mA
Supply Current lout = 0 mA
lsB1 Automatic CE Power- Max. Vgg, CE > Vi 40 40 20 mA
Down Currentl4]
lgp2 Automatic CE Max. Ve, 20 20 20 mA
Power-Down Current CE=> Ve - 0.3V,
or V|N < 03V
Capacitancel®
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta=25°C, f=1MHz, 10 pF
Cout Output Capacitance Ve =5.0V 10 pF
Notes:
2. V|L(min.) =-3.0V for pulse durations less than 30 ns.

3. Not more than 1 output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.
4. A pull-up resistor to Ve on the CE input is required to keep the device deselected during V¢ power-up, otherwise Igg will exceed values given.
5. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms

R1329 Q R13290
(4800 MIL) (480 Q MIL)
oV oV [ ALL INPUT PULSES

OUTPUT : OUTPUT : 3.0V .
I R2202Q | ' ¥ 0% 90%

> °°
3 (R1255Q MIL) [ (R1255QMIL) GND 10%

AAA

INCLUDING_L -4 INCLUDING_L -
JIGAND — = JIG AND — = < 5ns = >
SCOPE (a) SCOPE (b) c187-4 C187-5

Equivalent to: THEVENIN EQUIVALENT

1670 1250
OUTPUTe AN 0 1.73V OUTPUTe AN o 1.90V
Military Commercial

Switching Characteristics Over the Operating Rangel®!

7C187-15 7C187-20
Parameter Description Min. Max. Min. Max. Unit

READ CYCLE
tre Read Cycle Time 15 20 ns
taa Address to Data Valid 15 20 ns
toHA Output Hold from Address Change 3 5 ns
tace CE LOW to Data Valid 15 20 ns
t zcE CE LOW to Low Zl7] 3 5 ns
thzce CE HIGH to High z[- 8l 8 8 ns
tpy CE LOW to Power Up 0 0 ns
tpp CE HIGH to Power Down 15 20 ns
WRITE CYCLEL®!
twe Write Cycle Time 15 20 ns
tsce CE LOW to Write End 12 15 ns
taw Address Set-Up to Write End 12 15 ns
tya Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwE WE Pulse Width 12 15 ns
tsp Data Set-Up to Write End 10 10 ns
tup Data Hold from Write End 0 0 ns
t zwE WE HIGH to Low Z 5 5 ns
thzwE WE LOW to High Z[€] 7 7 ns
Notes:

6. ngg:n;rlgogg_gls:slgzde s;%r;:lnt;rései.ﬁon time of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
g mzi?asﬂéet:xvzgerga;%reecﬁil% \\/’chiIttI’e]l%eLc::ongi)t'i:ogé t|'F|1Z;g>aErtls(ti?sosf wgrﬁcfo]:é:r%ixiet?ogei:iﬁéasured +500 mV from steady-state voltage.

9. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW 1o initiate a write and either signal can

terminate a write by going HIGH. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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Switching Characteristics Over the Operating Rangel® (continued)

7C187-25 7C187-35
Parameters Description Min. | Max. Min. Max. Units
READ CYCLE
tre Read Cycle Time 25 35 ns
taa Address to Data Valid 25 35 ns
toHA Output Hold from Address Change 5 5 ns
tace CE LOW to Data Valid 25 35 ns
t zcE CE LOW to Low Z7] 5 5 ns
thzce CE HIGH to High ZI’- 8l 10 15 ns
tpy CE LOW to Power Up 0 0 ns
tpp CE HIGH to Power Down 20 20 ns
WRITE CYCLEL!
twe Write Cycle Time 20 25 ns
tsce CE LOW to Write End 20 25 ns
taw Address Set-Up to Write End 20 25 ns
tHa Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwe WE Pulse Width 15 20 ns
tsp Data Set-Up to Write End 10 15 ns
thp Data Hold from Write End 0 0 ns
t zwE WE HIGH to Low 5 5 ns
thzwe WE LOW to High ZI] 7 10 ns
Switching Waveforms
Read Cycle No. 1[10- 11]
tre
N/
/\
tan »|
«—— toyp ——»
——_ /l\ DATA VALID

C187-6

Notes:

10. WE is HIGH for read cycle. o
11. Device is continuously selected, CE = V.
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Switching Waveforms
Read Cycle No. 210 12]

tRe
K Vi
tace
tLzce »| — t7cE HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT N DATA VALID
V, [ tru T o —>
SUPPLY 50% 50% N e
CURRENT L ISB
Cc187-7
Write Cycle No. 1 (WE Controlled)!']
twe
ADDRESS X X
tsce
CE N A
R 207700777
taw tHa ——m
tsa &— tppwe
WE RRIK Vi
tgp ——— & tip
DATA IN DATA VALID
«— t7wg — j— t 7wg —
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
C187-8
Write Cycle No. 2 (CE Controlled)!' " 3]
- twe
ADDRESS X X
fe————— tgp >l tsce
CE ;‘ /
/|
taw tha —
tPwe
we X s
NN 2 Y
fe tsp tHp
DATA IN DATA VALID
HIGH IMPEDANCE
DATA OUT
C187-9
Notes:

12. Address valid prior to or coincident with CE transition LOW.
If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.

13.
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

vs. SUPPLY VOLTAGE z
1.4 1.2 g 120
o o |—
6 lcc 63 I cc ﬁ
910 L o
[a] / [a) 0.8 o 80
N 08 N 0 Ve =5.0V
3 S cC =5
Z:I 06 / Z:I 0.6 &) 60 \ TA =25°C
g 2 3 N
Q 04 g 04 Voo =5.0V ® 40 \
0.2 Isp 0.2 Isg & 20 \
0.0 0.0 3 o
4.0 45 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)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE N vs. OUTPUT VOLTAGE
1.4 1.6 <é: 140
E —
- 120 e
<13 S 14 = //
a 12 o 100 / Voo =5.0V
: w CGC=2.
N N 1.2 ~ 3 80 Th=25°C
< 11N < / ¢ /
E \ TA =25°C % 1.0 UJ 60
] _
9 10 ~_ > Voo =5.0V E 40
0.9 3 20
0.8 0.6 0 /
4.0 45 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 Icc vs.CYCLETIME
3.0 . 300 1.25 T
2 Voe =5.0V
= CC
025 < 250 ~ Q Ta=25°C
= = / s Voe =0.5V
2 20 2 200 2 100
N N N
E E / 2 /
< 15 < 150 e <
: : / : 7
0.5 50/ Ta=25°C | /
0.0 — 0.0 / 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40

SUPPLY VOLTAGE(V)

CAPAGITANGE (pF)

CYCLE FREQUENCY (MHz)
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Address Designators Truth Table
Address Address Pin CE | WE | Input/Output Mode
Name Function Number H X High Z Deselect/Power-Down
AD X3 ! L H Data Out Read
Al X4 2 L L Data In Write
A2 X5 3
A3 X6 4
A4 X7 5
A5 Y7 6
AB Y6 7
A7 Y2 8
A8 Y3 14
A9 Y1 15
A10 YO 16
A1 Y4 17
A12 Y5 18
A13 X0 19
Al4 X1 20
A15 X2 21
Ordering Information('4
Speed Package Package Operating
(ns) Ordering Code Name Type Range
15 CY7C187-15PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C187-15VC Vi3 24-Lead Molded SOJ
20 CY7C187-20PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C187-20VC Vi3 24-Lead Molded SOJ
25 CY7C187-25PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C187-25VC Vi3 24-Lead Molded SOJ
35 CY7C187-35PC P9 22-Lead (300-Mil) Molded DIP Commercial
CY7C187-35VC Vi3 24-Lead Molded SOJ

Note:
14. For military variations, see the CY7C187A datasheet.

Document #: 38—00038—-K
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Package Diagrams
22-Lead (300-Mil) Molded DIP P9

N gy o o o o oy o o o 1 DIMENSIONS IN INCHES %
0250 '
0.270
vavvvvvvv% 4
- 308
}—-%JQ SEATING PLANE 0280
; ’ 0.325"]
0140
0.190
% 0060 g%% 3* MIN.
oo
0310
om0 <”- a0 L_ o.aas_'l
51-85012-A
24-Lead (300-Mil) Molded SOJ V13
PINIID
12
I'II'II'II'II'II'II'II'II'II'II'II ”
7] |
X 0.330
0300 5=0 DIMENSIONS IN INCHES MIN.
MAX.
uuuuuuuuuuuugl.
13 24
0397 SEATING PLANE
0.613
a1 {
1 0004 0013
l?rl;?,o __"_ D.Q}.Q 0025 MIN. 0272 51-85030-A

© Cypress Semiconductor Corporation, 1999. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



