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Features

High speed

—15ns

Fast tpoE

Low active power

— 715 mW

Low standby power

—220 mwW

CMOS for optimum speed/power

Easy memory expansion with CE4, CE,, and OE features
TTL-compatible inputs and outputs

« Automatic power-down when deselected

Functional Description!(']

The CY7C185 is a high-performance CMOS static RAM orga-
nized as 8192 words by 8 bits. Easy memory expansion is

8K x 8 Static RAM

provided by an active LOW chip enable (CE;), an active HIGH
chip enable (CE,), and active LOW output enable (OE) and
three-state drivers. This device has an automatic power-down
feature (CE4 or CE,), reducing the power consumption by 70%
when deselected. The CY7C185 is in a standard 300-mil-wide
DIP, SOJ, or SOIC package.

An active LOW write enable signal (WE) controls the writ-
ing/reading operation of the memory. When CE4 and WE in-
puts are both LOW and CE, is HIGH, data on the eight data
input/output pins (I/0Oq through 1/07) is written into the memory
location addressed by the address present on the address
pins (Ag through Ay5). Reading the device is accomplished by
selecting the device and enabling the outputs, CE{ and OE
active LOW, CE, active HIGH, while WE remains inactive or
HIGH. Under these conditions, the contents of the location ad-
dressed by the information on address pins are present on the
eight data input/output pins.

The input/output pins remain in a high-impedance state unless
the chip is selected, outputs are enabled, and write enable
(WE) is HIGH. A die coat is used to insure alpha immunity.

Logic Block Diagram Pin Configurations
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Selection Guidel]
7C185-15 7C185-20 7C185-25 7C185-35
Maximum Access Time (ns) 15 20 25 35
Maximum Operating Current (mA) 130 110 100 100
Maximum Standby Current (mA) 40/15 20/15 20/15 20/15
Note:

1. Forguidelines on SRAM system design, please refer to the ‘System Design Guidelines’ Cypress application note, available on the internet at www.cypress.com.

2. For military specifications, see the CY7C185A data sheet.
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Maximum Ratings Output Current into Outputs (LOW)......cccccvevvveeerinennn. 20 mA
. . . . . ic Discharge Voltage.......ccccevevveveenieenie e 2001V
(Above which the useful life may be impaired. For user guide- %gﬁl?\ﬂ?ﬁgq—g%esgo:\tﬂagﬁod 3015) g
lines, not tested.) Latch-Up C t ’ 200 mA
Storage Temperature. ... _65°C t0 +150°C atch-Up CUMent.......ccoecvevee e > m
Ambient Temperature with Operating Range
Power Applied........ccooeenieiiinieeieceeeee -55°C to +125°C Ambient
Supply VOItage to Ground Potential............... —0.5V to +7.0V Range Temperature VCC
DCH V%Itgge Apg]ied to Outputs V10 47,0V Commercial 0°C to +70°C 5V +10%
in High Z State!®! ... —0.5V to +7. Industrial ~40°C 1o +85°C BV 10%
DC Input Voltagell.............coovviiiee. —0.5V to +7.0V
Electrical Characteristics Over the Operating Range
7C185-15 7C185-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. Unit
VoH Output HIGH Voltage Vee = Min., lgy = —4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vee = Min,, Ig. = 8.0 mA 0.4 0.4 \Y
VlH Input HIGH Voltage 2.2 VCC + 2.2 VCC + Vv
0.3V 0.3V
Vi Input LOW Voltagel®] -05 | 08 | -05 | 08 Vv
lx Input Load Current GND <V, < V¢ -5 +5 -5 +5 pA
loz Output Leakage GND <V < V¢, -5 +5 -5 +5 HA
Current Output Disabled
los Output Short Ve = Max., -300 -300 mA
Circuit Currentl] Vout = GND
lcc V¢ Operating Ve = Max., 130 110 mA
Supply Current loyt =0 MmA
lsB1 Automatic Max. Vg, CEq 2 Vjy or CEx < V) 40 20 mA
Power-Down Current Min. Duty Cycle = 100%
lsg2 Automatic Max. Vg, CEq 2 Vg — 0.3V, 15 15 mA
Power-Down Current or CE»<0.3V
V|N > VCC —0.3Vor V|N <0.3V
Notes:

3. Minimum voltage is equal to —3.0V for pulse durations less than 30 ns.
4. Not more than 1 output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.
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Electrical Characteristics Over the Operating Range (continued)
7C185-25 7C185-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage | Vg = Min., Igy =—4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vee = Min,, Ig. =8.0 mA 0.4 0.4 \Y
VlH Input HIGH Voltage 2.2 VCC + 2.2 VCC + Vv
0.3V 0.3V
Vi Input LOW Voltagels] -0.5 0.8 -0.5 0.8 Vv
lx Input Load Current GND <V, < V¢ -5 +5 -5 +5 pA
loz Output Leakage GND < V,< V¢, -5 +5 -5 +5 pA
Current Output Disabled
los Output Short Ve = Max., -300 -300 mA
Circuit Current!] Vout = GND
lcc V¢ Operating Vee = Max., 100 100 mA
Supply Current loyt =0 MmA
lsB1 Automatic Max. Vg, CEq 2V or CEo < V) 20 20 mA
Power-Down Current Min. Duty Cycle = 100%
lsg2 Automatic Max. Vg, CEq 2 Vg — 0.3V 15 15 mA
Power-Down Current or CE»,<0.3V
V|N > VCC —-0.3Vor V|N <0.3V
Capacitancel®
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ty =25°C, f =1 MHz, 7 pF
Cout Output Capacitance Voe = 5.0V 7 pF
Note:

5. Tested initially and after any design or process changes that may affect these parameters.

AC Test Loads and Waveforms

ALL INPUT PULSES

90%

R1481Q R1481Q
OUTPUTo—l—- OUTPUTo_l_. S0y
30 pF 3 R2 5 pF $ R2 10%
INCLUDING_L ___2559 iNcLubing_L. L 2% GND
JIG AND = = JIGAND = = < 5ns >
SCOPE SCOPE
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Equivalent to:
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OUTPUTe

67
W 0 1.73V
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=% CYPRESS CY7C185

Switching Characteristics Over the Operating Rangel®!

7C185-15 7C185-20 7C185-25 7C185-35

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle
tRc Read Cycle Time 15 20 25 35 ns
tan Address to Data Valid 15 20 25 35 ns
toHA Data Hold from Address Change 3 5 5 5 ns
tACE1 CE4 LOW to Data Valid 15 20 25 35 ns
tacE? CE, HIGH to Data Valid 15 20 25 35 ns
tboe OE LOW to Data Valid 8 9 12 15 ns
tLz0E OE LOW to Low Z 3 3 3 3 ns
tuzoe OE HIGH to High Zl"] 7 8 10 10 ns
tL2GE CE LOW to Low Zi®! 3 5 5 5 ns
tLzcE2 CE, HIGH to Low Z 3 3 3 3 ns
thzce CE; HIGH to High zI"- 8 7 8 10 10 ns
CE, LOW to High Z
tpy CE LOW to Power-Up 0 0 0 0 ns
CE, to HIGH to Power-Up
tPD CE4 HIGH to Power-Down 15 20 20 20 ns
CE, LOW to Power-Down
Write Cycle!®!
twe Write Cycle Time 15 20 25 35 ns
tsceq CE LOW to Write End 12 15 20 20 ns
tsceo CE5, HIGH to Write End 12 15 20 20 ns
taw Address Set-up to Write End 12 15 20 25 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsa Address Set-up to Write Start 0 0 0 0 ns
tpwE WE Pulse Width 12 15 15 20 ns
tsp Data Set-up to Write End 8 10 10 12 ns
tHD Data Hold from Write End 0 0 0 0 ns
thzwe WE LOW to High zl’] 7 7 7 8 ns
tLzwE WE HIGH to Low Z 3 5 5 5 ns
Notes:

6. Test conditions assume signal transition 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
loL/lon and 30-pF load capacitance.
thzok, thzce, and tyzye are specified with G| = 5 pF as in part (b) of AC Test Loads. Transition is measured +500 mV from steady state voltage.

t any given temperature and voltage condition, t,7cg is less than t, ;cgq1 and t for any given device.
The internal write time of the memory is defined by the overlap of CEﬁ_SW, CE» 7Fﬁ82H and WE LOW. All 3 signals must be active to 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.

©oN
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Switching Waveforms

Read Cycle No.1[10:11]

ADDRESS X
taa -]

[e—— topa ——>
/><><>< DATA VALID

y

trc

DATA OUT PREVIOUS DATA VALID >

Read Cycle No.2!'213]
CE; N\ trc /
N /|

N
ydl

CEp —/ tace

OE \|
N
tHzoE
tbog ——
le— t zo0E —> <— tHzCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID F
le———— Y 7ZCE ———— >
t l«—— tpp —»
—— tpy ——>
Voo \ IcC
SUPPLY 50% 50% N
CURRENT \_ ISB

Write Cycle No. 1 (ﬁ Controlled)[“’13]

twe

ADDRESS X ><

CE; N tscEl /

taw tHa —>
7 .
CE2 / tscez \ N

N 4
RN 7
OE 7[
tsp
thp
DATA I/O ><>< NOTE 14 < DATA |\ VALID
" tHzoE

10. Device is continuously selected. OE, CE4 = V) . CEy = V.

11. WE s HIGH for read cycle. ___

12. Data I/O is High Z if OE = V, CEq = V}y, WE = V), or CEp=V),.

13. The internal write time of the memory |s defm_e_d_by th_e_overlap of CE, LOW, CE;, HIGH and WE LOW. CE; and WE must be LOW and CE, must be HIGH
to initiate write. A write can be terminated by CE or WE going HIGH or CE; going LOW. The data input set up and hold timing should be referenced to the

rising edge of the signal that terminates the write.
14. During this period, the I/Os are in the output state and input signals should not be applied.
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Switching Waveforms (continued)

rite Cycle No. 2 (CE Controlled)!!3.14.15]

twe
ADDRESS X X
CE;4 \<_ tsce1 /
tsa 7\ /|
7@ tsce2 4‘
CE;
-€ taw -€ thHa —>
- tSD —_— tHD j
DATA |y VALID )

DATA I/O

Write Cycle No. 3 (WE Controlled, OE LOW)!!3:14.15.16]

ADDRESS X

twe

CE4 < tscet /
CEz B tscez > \
taw tha —>

WE < tsa —‘|
NN A»
tHD

l&«—+—— tgp

DATA /O ><>< NOTE 1<><>< >< DATA | VALID >
— t zwg —>

tHzwe

Notes:
15. The minimum write cycle time for write cycle #3 (WE controlled, OE LOW) is the sum of thzwe and tgp
If CE4 goes HIGH or CE, goes LOW simultaneously with WE HIGH, the output remains in a hlgh |mpedance state.

16.
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE
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NORMALIZED Ids s
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DELTA tap (ns)

NORMALIZED SUPPLY CURRENT
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—— CYPRESS CY7C185
Truth Table
CE, CE, WE OE Input/Output Mode
H X X X High Z Deselect/Power-Down
X L X X High Z Deselect/Power-Down
L H H L Data Out Read
L H L X Data In Write
L H H H High Z Deselect
Address Designators
Address Address Pin
Name Function Number
A4 X3 2
A5 X4 3
A6 X5 4
A7 X6 5
A8 X7 6
A9 Y1 7
A10 Y4 8
A1 Y3 9
A12 YO 10
A0 Y2 21
Al X0 23
A2 X1 24
A3 X2 25
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C185-15PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C185-15SC S21 28-Lead Molded SOIC
CY7C185-15VC Va1 28-Lead Molded SOJ
CY7C185-15VI V21 28-Lead Molded SOJ Industrial
20 CY7C185-20PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C185-20SC S21 28-Lead Molded SOIC
CY7C185-20VC Va1 28-Lead Molded SOJ
CY7C185-20VI V21 28-Lead Molded SOJ Industrial
25 CY7C185-25PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C185-25SC S21 28-Lead Molded SOIC
CY7C185-25VC Va1 28-Lead Molded SOJ
CY7C185-25VI Va1 28-Lead Molded SOJ Industrial
35 CY7C185-35PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C185-35SC S21 28-Lead Molded SOIC
CY7C185-35VC Va1 28-Lead Molded SOJ
CY7C185-35VI Va1 28-Lead Molded SOJ Industrial

Document #: 38-05043 Rev. *A
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Package Diagrams

28-Lead (300-Mil) Molded DIP P21

14 1
ML T LT Sy N Y TS, L S 8
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Package Diagrams (continued)

28-Lead (300-Mil) Molded SOJ V21
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All product and company names mentioned in this document may be the trademarks of their respective holders
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© Cypress Semiconductor Corporation, 2002. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
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Document Title: CY7C185 8K x 8 Static RAM
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