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Features

* High speed
—taa=15ns
+ CMOS for optimum speed/power
* Low active power
— 770 mW
* Low standby power
—28 mw
+ Automatic power-down when deselected
¢ TTL-compatibie inputs and outputs
+ Easy memory expansion with CE,, CE,, and OE options

Functional Description

The CY7C1512 is a high-performance CMOS static RAM or-
ganized as 65,536 words by 8 bits. Easy memory expansion
is provided by an active LOW chip enable (CE4), an active
HIGH chip enable (CEy), an active LOW output enable (OE),

64K x 8 Static RAM

and three-state drivers. This device has an automatic pow-
er-down feature that reduces power consumption by more
than 756% when deselected.

Writing to the device is accomplished by taking chip enable
one (CE,) and write enable (WE) inputs LOW and chip enable
two (CEj) input HIGH. Data on the eight /O pins (1/0q through
1/05) is then written into the location specified on the address
pins (Ag through A45).

Reading from the device is accomplished by taking chip en-
able one (CE,) and output enable (OE) LOW while forcing
write enable ({N'E) and chip enable two (CEz) HIGH. Under
these conditions, the contents of the memory location speci-
fied by the address pins will appear on the I/O pins.

The eight input/output pins (I/Og through 1/05) are placed in a
high-impedance state when the device is deselected (CE,
HIGH or CE, LOW), the outputs are disabled (OE HIGH), or
during a write operation (CE; LOW, CE, HIGH, and WE LOW).

The CY7C1512 is available in standard 450-mil-wide plastic
SOIC and 400-mil plastic SOJ packages.
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Selection Guide
7C1512-15 7C1512-20 7C1512-25 7C1512-35 7C1512-70
Maximum Access Time (ns) 15 20 25 35 70
Maximum Operating Commercial 140 130 120 110 10
Current (mA)
Maximum CMOS Commercial 5 5 5 5 5
Standby Current (mA)
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Maximum Ratings DC Input Voltage!™ .........ccocoovere -0.5V to Vg +0.5V
Current into Outputs (LOW) ....cccoeecvvecniceneiesrieenene. 20 MA

(Above which the useful life may be impaired. For user guide-

lines, not tested.) Static Discharge Voltage ............. e =2001V
Storage Temperature .............o..cocoeveenen. —-65°C to +150°C (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch—Up Current .........ccccvoiiicneices e >200 mA
Power Applied.......ccoorreeiiic e —55°C to +125°C Operating Range
Supply Voltage on Vg to Relative GNDU'., .. —0.5V to +7.0V Ambient
DC Voltage Apalied to Outputs Range Temperature/?! Vee
inHigh ZStatell.............cccoovvreeee.. 0.5V tO Vg +0.5V Commercial 0°C to +70°C 5V + 10%
Electrical Characteristics Over the Operating Range!®!
7C1512-15 | 7C1512-20 | 7C1512-25
Parameter Description Test Conditions Min. | Max. | Min. [ Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vee =Min, Igy =—4.0 mA 2.4 2.4 2.4 A%
VoL Output LOW Voltage Ve =Min, Ig. = 8.0 mA 0.4 0.4 0.4 Vv
VIH Input HIGH Voltage 2.2 Vcc+ 2.2 Vcc+ 2.2 Vcc+ Vv
0.3 0.3 0.3
Vi Input LOW Voltagelll 03| 08 (03| 08 [03| 08 [ Vv
lix Input Load Gurrent GND < V< Ve -1 +1 -1 +1 -1 +1 HA
loz Output Leakage Current |GND < V| < V¢, Output Disabled -5 +5 -5 +5 -5 +5 pA
los Output Short Ve = Max., Vgyr = GND ~300 -300 —300 | mA
Circuit Currentl4]
ICC VCC Operating VCC = Max.‘ IOUT =0 mA, 140 130 120 mA
Supply Current f=fyax = tpe
Isg1 Automatic CE Max. Vee, CEy 2 Viyor CEa < V., 40 30 30 | mA
Power—Down Current VlN 2 VIH or VlN < V|L, f= fMAX
—TTL Inputs
lSBZ Automatic CE Max. Vcc, ﬁ1 > VCC —-0.3v, 5 5 5 mA
Power-Down Current or CE; < 0.3V, Vi = Ve — 0.3V,
—CMOS Inputs orViy < 0.3V, {=0
7C1512-35 7C1512-70
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Voo =Min, loy =—4.0 mA 2.4 2.4 \
Voo Output LOW Voltage Voo =Min,, I =8.0mA 0.4 0.4 \
ViH Input HIGH Voltage 2.2 Veo+03 | 22 Vee+ 0.3 \
Vi Input LOW Voltagel '] -0.3 0.8 0.3 0.8 v
x Input Load Current GND <V)<Vc -1 +1 -1 +1 HA
loz Output Leakage Current [GND <V, < Vg, Output Disabled -5 +5 -5 +5 nA
log Output Short Ve =Max., Vour=GND -300 -300 mA
Circuit Current(4]
lec Vi Operating Vee =Max, loyr=0mA, 110 110 mA
Supply Current f=fyax = Mpc
ISB1 Automatic CE Max. Voc, CE1 > VIH or CE2 < V“_, 25 25 mA
Power-Down Current VIN 2> VIH or VIN < V||_, f= fMAX
—TTL Inputs
Ise2 Automatic CE Max. Vee, CEy 2 Ve~ 0.3V, or CEs < 5 5 mA
Power-Down Current 0.3V, Vi > Ve —0.3V, or Vg < 0.3V, =0
—CMOS Inputs
Notes:

1. V) (min.)=-2.0V for pulse durations of less than 20 ns.

2. Tpisthe“instant on” case temperature.

3. See the last page of this specification for Group A subgroup testing information.

4. Not more than one output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.
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Capacitanceld
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta=25°C, f=1MHz, 9 pF
Cout Output Capacitance Vee =50V 9 pF
AC Test Loads and Waveforms
R1 4800 R1 480Q ALL INPUT PULSES
5V O—————wv— 5V 3.0v
90%
OUTPUT p OUTPUT © *
2 R2 l < R2 GND 10%
< <
R ol e
INCLUDING == = INCLUDING = — <3ns
JIG AND JIG AND
SCOPE (a) SCOPE (b) 1512-3
1512-4
Equivalent to: THVENIN EQUIVALENT
167Q
OUTPUT O——wwnW——0 1.73V
Switching Characteristics > € Over the Operating Range
7C1512-15 7C1512-20 7C1512-25
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
tre Read Cycle Time 15 20 25 ns
taa Address to Data Valid 15 20 25 ns
toHa Data Hold from Address Change 3 3 5 ns
tace CE, LOW to Data Valid, CE, HIGH to Data Valid 15 20 25 ns
tpoe OE LOW to Data Valid 7 8 10 ns
tLZOE 6E LOW to Low Z 0 0 0 ns
tizoe OE HIGH to High ZI7- 81 7 8 10 | ns
tzce CE, LOW to Low Z, CE, HIGH to Low 281 3 3 5 ns
trzce CE; HIGH to High Z, CE, LOW to High ZI- B 7 8 10 | ns
tpy CE, LOW to Power-Up, CE; HIGH to Power-Up 0 0 0 ns
tpp CE, HIGH to Power-Down, CE, LOW to Power-Down 15 20 25 ns
WRITE CYCLE]
twe Write Cycle Time 15 20 25 ns
tsce CE, LOW to Write End, CE, HIGH to Write End 12 15 20 ns
taw Address Set-Up to Write End 12 15 20 ns
tha Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
thwe WE Pulse Width 12 15 20 ns
tsp Data Set-Up to Write End 8 10 15 ns
thp Data Hold from Write End 0 0 0 ns
twe WE HIGH to Low Zi®] 3 3 5 ns
trzwe WE LOW to High 217 &I 7 8 10 | ns
5. Tested initially and after any design or process changes that may affect these parameters.
6. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
lotlow and 30-pF load capaditance.
7. Y70, bizce: and bz are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured 500 mV from steady-state voltage.
8. t any given temperature and voltage condition, t,zce is less than lgEE 15 oe IS less than l% and W%Eus less than for any given device.
9. The internal write time of the memory is defined by t?me overlap of CE; L GV, CE, HIGH, al %‘E LOW. CE, and WE must be LOW and CE, HIGH to initiate a write,

and the transition of any of these signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of tﬁe signal that terminates

the write.
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Switching Characteristics!® 8 Over the Operating Range (continued)
7C1512-35 7C1512-70

Parameter Description Min. Min. Min. Min. Unit
READ CYCLE

trc Read Cycle Time 35 70 ns
taa Address to Data Valid 35 70 ns
tona Data Hold from Address Change 5 5 ns
tace CE, LOW to Data Valid, CE, HIGH to Data Valid 35 70 ns
tpoE OE LOW to Data Valid 15 15 ns
tLzoE OELOWtoLow Z 0 0 ns
tuzoE OE HIGH to High ZI- 8 15 15 ns
tzce CE¢ LOW to Low Z, CE;, HIGH to Low Z®] 5 5 ns
tHzce CE, HIGH to High Z, CE; LOW to High ZI7+ 91 15 15 ns
tpy CE, LOW to Power-Up, CE, HIGH to Power-Up 0 0 ns
tpp CE, HIGH to Power-Down, CE, LOW to Power-Down 35 70 ns
WRITE CYCLEW!

twe Write Cycle Time 35 70 ns
tsce CE, LOW to Write End, CE, HIGH to Write End 25 60 ns
taw Address Set-Up to Write End 25 60 ns
tHa Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 V] ns
tpwe WE Pulse Width 25 60 ns
tsp Data Set-Up to Write End 20 55 ns
tvp Data Hold from Write End 0 0 ns
tzwe WE HIGH to Low ZI¥] 5 5 ns
tHzWE WE LOW to High zI7- 8] 15 15 ns
Switching Waveforms

Read Cycle No. 1[10:11]

trc »]
ADDRESS X ;K
-t taa ]
j———— toHa ———»
DATA OQUT PREVIOUS DATA VALID ><XX>&( DATA VALID
1512-6

Notes:

10.  Device is continuously selected. OE, CE,; =V, CE; = V.
11, WEis HIGH for read cycle.
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Switching Waveforms (continued)

Read Cycle No. 2 (OE Controlled) ['1: 12]

ADDHESS>< *
- tre -
CE, 5" 7(
¢ N
o / tace N
oE 1N 7'[
N tHzoE —>
tooE ———f r
te— Y 70E jt— tHzCE — HIGH
DATA OUT HIGH IMPEDANCE < ATAVA > IMPEDANCE
Veo f—— tpy e } je—— tpp -Rb cc
st A o 0
1512-6
Write Cycle No. 1 (CE; or CE, Controlled)!'3: 4]
L e
ADDRESS % X
le— tqcp ——»t
oE, \\ SCE 7 %
tsa -
CE» j( \K
taw e l— tHA ——t
~ IR T
tsp tHo j
DATAVO DATA VALID
d 15127

Notes:

12. Address valid prior to or coincident with CE, transition LOW and CEj transition HIGH.
13. Data I/Q is high impedance if OE = V.

14. 1t CE, goes HIGH or CE, goes LOW simuttaneously with WE going HIGH, the output remains in a high-impedance state.
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Switching Waveforms (continued)

Read Cycle No. 2 (WE Controlled, OE HIGH During Write)'> 4]

twe

ADDRESS X

X

tsce
NN

A

CEa ’/%7 4

S N

tsce
taw tHa —
1 tgqg — >} T&———— tpwg -
e RNK ¢
OE 7 4
tsp » thp

N /NS
DATA 1/0 >(NOTE ,5>< XXﬁ_( DATA \VALID

- thzoe

1512-8

Write Cycle No. 3 (WE Controlied, OE Low) ['¥]

twe

ADDRESS K

X

. RO W,

e, 22007 ARy
[ tga —>| e trwe "

we SR i

DATA IO > NOTE 1§‘><><><><

DATA VALID

tHzwe

15129

Note:

15.  During this period the I/Os are in the output state and input signals should not be applied.
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Truth Table
CE, |CE, | OE [ WE | VOgy-VO, Mode Power
H X X X |HighZ Power-Down Standby (Igg)
X L X X | Highz Power-Down Standby (lgg)
L H L H | Data Out Read Active (Icg)
L H X L | Dataln Write Active (Icc)
L H H H | HighZ Selected, Outputs Disabled | Active (Ig¢)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C1512-158C S34 32-Lead (450-Mil) Molded SOIC Commercial
CY7C1512-15VC V33 32-Lead (400-Mil) Molded SOJ
20 CY7C1512-20S8C S34 32-Lead (450-Mil) Molded SOIC Commercial
CY7C1512-20VC V33 32-Lead (400-Mil) Molded SOJ
25 CY7C1512-255C 834 32-Lead (450-Mil) Molded SOIC Commercial
CY7C1512-25vC V33 32-Lead (400-Mil) Molded SOJ
35 CY7C1512-35SC S34 32-Lead (450-Mil) Molded SOIC | Commercial
CY7C1512-35VC V33 32-Lead (400-Mil) Molded SOJ
70 CY7C1512-70SC S34 32-Lead (450-Mil) Molded SOIC | Commerecial
CY7C1512-70VC V33 32-Lead (400-Mil) Molded SOJ

Shaded areas contain advanced information,

Document #: 38-00522
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Package Diagrams

32-Lead (450 -Mil) Molded SOIC S34
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SEATING PLANE

32-Lead (400-Mil) Molded SOJ V33

DIMENSIONS IN INCHES MIN. DETAIL A
MAX, PIN 1 I.D

EXTERNAL LEAD DESIGN
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© Cypress d Corporation, 1996, The inf herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any ciraultry other than circultry emb ina Cypress

product. Nor doas it convay or imply any license under patent or other rights. Cypross does not authort;
Hts products for use as cri¥cal components in life-support sy where a malfunction or failure may reasonably be expected 1o result in significant injury to the user. The indlusion of Cypress
Semiconductor products in Jite-support systems application implies that the manutacturer assumes alf risk of such use and in doing so ch

ifiles Cypress

..... gainst all charges.
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