PRELIMINARY

fax id: 1095

CY7C1041V33

CYPRESS

Features

» High speed
—tpa=15ns

» Low active power
— 612 mW (max.)

» Low CMOS standby power (Commercial L version)
— 720 uW (max.)

» 2.0V Data Retention (400 uW at 2.0V retention)

» Automatic power-down when deselected

» TTL-compatible inputs and outputs

- Easy memory expansion with CE and OE features

Functional Description

The CY7C1041V33 is a high-performance CMOS static RAM
organized as 262,144 words by 16 bits.

Writing to the device is accomplished by taking chip enable
(CE) and write enable (WE) inputs LOW. If byte low enable

(BLE) is LOW, then data from I/O pins (I/Oq through 1/07), is

256K x 16 Static RAM

written into the location specified on the address pins (Ag
through A47). If byte high enable (BHE) is LOW, then data from
I/0 pins (I/Og through 1/015) is written into the location speci-

fied on the address pins (Ag through A47).

Reading from the device is accomplished by taking chip en-
able (CE) and output enable (OE) LOW while forcing the write
enable (WE) HIGH. If byte low enable (BLE) is LOW, then data
from the memory location specified by the address pins will
appear on 1/0q to I/0O7. If byte high enable (BHE) is LOW, then
data from memory will appear on |/Og to 1/O45. See the truth
table at the back of this datasheet for a complete description
of read and write modes.

The input/output pins (I/Og through 1/O45) are placed in a
high-impedance state when the device is deselected (CE
HIGH), the outputs are disabled (OE HIGH), the BHE and BLE
are disabled (BHE, BLE HIGH), or during a write operation (CE

LOW, and WE LOW).

The CY7C1041V33 is available in a standard 44-pin
400-mil-wide body width SOJ and 44-pin TSOP Il package
with center power and ground (revolutionary) pinout.
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Selection Guide
7C1041V33-12 | 7C1041V33-15 | 7C1041V33-20 | 7C1041V33-25
Maximum Access Time (ns) 12 15 20 25
Maximum Operating Current (mA) 190 170 150 130
Maximum CMOS Standby Current Com’VInd'l 8 8 8 8
(mA) Coml |L 05 0.5 0.5 0.5
Shaded areas contain advance information.
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Maximum Ratings

o PRELIMINARY CY7C1041V33
BT

DC Input Voltagell ..o —-0.5V to V¢ +0.5V
(Above which the useful life may be impaired. For user guide-  Current into Outputs (LOW)........corereerrereereeerneenceneens 20 mA

lines, not tested.)

Storage Temperature .........ccccevveeeiceennnee —65°C to +150°C
Ambient Temperature with
Power Applied........ccccooeeviiiinece e —55°C to +125°C

Supply Voltage on V¢ to Relative GNDIM ... —0.5V to +4.6V

DC Voltage Ap?lied to Outputs
in High Z Statel™ ... —0.5V to Vg +0.5V

Electrical Characteristics Over the Operating Range

Operating Range

Ambient
Range Temperaturel’] Vee
Commercial 0°C to +70°C 3.3V +£0.3V
Industrial —40°C to +85°C

Parameter Description Test Conditions 7C1041-12V33 7C1041V33-15
Min. Max. Min. Max. | Unit
Vou Output HIGH Voltage Vee = Min,, 24 2.4 \
lOH =—4.0 mA
VoL Output LOW Voltage Voo =Min, 0.4 0.4 \
|o|_ =8.0 mA
ViH Input HIGH Voltage 22 Vee 2.2 Vee \
+05 +0.5
Vi Input LOW Voltagel'] -0.5 0.8 -0.5 0.8 %
lix Input Load Current GND < V| < V¢ -1 +1 -1 +1 pA
loz Output Leakage Current [GND < Voyt< Ve, Output Disabled -1 +1 l +1 pA
lCC VCC Operating VCC = Max.,f = fMAX = 1/tRC 180 170 mA
Supply Current
ls1 Automatic CE Max. Vg, CE = Vi 40 40 mA
Power-Down Current Vin=Vyor
—TTL Inputs ViN < VL, = fuax
lsgo Automatic CE Max. Ve, Com'l/Ind’l 8 8 mA
Power-Down Current CE > Vge — 0.3V, ;
—CMOS Inputs Vin 2 Voo - 0.3V, Coml 1L 0.5 05 | mA
or V|N < OSV, f=0

Shaded areas contain advance information.

Notes:

1. Vj_(min.) =—2.0V for pulse durations of less than 20 ns.
2. Taisthe ‘instant on” case temperature.
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Electrical Characteristics Over the Operating Range (continued)

Test Conditions 7C1041V33-20 7C1041V33-25
Parameter Description Min. Max. Min. Max. Unit
VoH Output HIGH Voltage |V =Min,, loy =—4.0 mA 2.4 2.4 \
VoL Output LOW Voltage Voo =Min, lgp =8.0 mA 0.4 0.4 \
ViH Input HIGH Voltage 22 |Vegc+05 | 22 |V +05 \
Vi Input LOW Voltagel] -0.5 0.8 -0.5 0.8 v
lix Input Load Current GND <V < V¢ -1 +1 -1 +1 pA
loz Output Leakage GND < Vout < Vees -1 +1 -1 +1 pA
Current Output Disabled
lce Ve Operating Vg = Max. 150 130 mA
Supply Current f=fmax = 1tre
IsB1 Automatic CE Max. Vg, CE = Vi 40 40 mA
Power-Down Current |V |y >V or
—TTL Inputs ViN < VL, f = fuax
Isgo Automatic CE Max. Ve, Com’l/Ind’| 8 8 mA
el e e B T T o5 |
or Viy < 0.3Y, f=0
CapacitanceP
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta=25°C,f=1MHz, Vo =3.3V 8 pF
Cout I/0 Capacitance 8 pF
Note:

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

AC Test Loads and Waveforms
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Switching Characteristics!*! Overthe Operating Range

7C1041V33-12 7C1041V33-15
Parameter Description Min. Max. Min. Max. Unit

READ CYCLE

the Read Cycle Time 12 15 ns
tan Address to Data Valid 12 15 ns
toHA Data Hold from Address Change 3 3 ns
tace CE LOW to Data Valid 12 15 ns
thoe OE LOW to Data Valid 6 7 ns
t.zoe OE LOW to Low Z 0 0 ns
thzoe OE HIGH to High ZI% ©l 6 7 ns
tizce CE LOW to Low Z[% 3 3 ns
tuzee CE HIGH to High z15 6 7 ns
tpy CE LOW to Power-Up 0 0 ns
tpp CE HIGH to Power-Down 12 15 ns
tpBE Byte enable to Data Valid & 7 ns
t zBE Byte enable to Low Z 0 0 ns
thzee Byte disable to High Z 6 7 ns
WRITE CYCLEL &l

twe Write Cycle Time 12 15 ns
tscr CE LOW to Write End 10 12 ns
taw Address Set-Up to Write End 10 12 ns
tha Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tpwe WE Pulse Width 10 12 ns
tsp Data Set-Up to Write End 7 8 ns
thp Data Hold from Write End 0 0 ns
tL7wE WE HIGH to Low Z[° 3 3 ns
tuzwe WE LOW to High z15 6 7 ns
tBw Byte Enable to End of Write 10 12 ns

Shaded areas contain advance information.

Notes:
4. 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
loL/lon @nd 30-pF load capacitance.
thzoe: tHzce: and tyzwe 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.
At any given temperature and voltage condition, tzcg is less than f zcg, tHzog is less than 7o, and tzwe is less than t 2w for any given device.
The internal write time of the memory is defined by the overlap of CE LOW, and WE LOW. CE and WE must be LOW fo initiate a write, and the transition of either of these
signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of the signal that terminates the write.
The minimum write cycle time for Write Cycle no. 3 (WE controlled, OE LOW) is the sum of tjzwe and tgp.

® Noo
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Switching Characteristics!*! Over the Operating Range (continued)

CY7C1041V33-20 CY7C1041V33-25
Parameter Description Min. | Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 20 25 ns
tan Address to Data Valid 20 25 ns
toHA Data Hold from Address Change 3 5 ns
tacE CE LOW to Data Valid 20 25 ns
tboe OE LOW to Data Valid 8 10 ns
t 7o OE LOW to Low Z 0 0 ns
thzoe OE HIGH to High ZI5 € 8 10 ns
tizce CE LOW to Low ZI¢l 3 5 ns
thzee CE HIGH to High ZI5 6] 8 10 ns
tpu CE LOW to Power-Up 0 0 ns
tpp CE HIGH to Power-Down 20 25 ns
tpBE Byte enable to Data Valid 8 10 ns
tLzBE Byte enable to Low Z 0 0 ns
tyzBE Byte disable to High Z 8 10 ns
WRITE CYCLEL" ]
twe Write Cycle Time 20 25 ns
tsce CE LOW to Write End 13 15 ns
taw Address Set-Up to Write End 13 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 13 15 ns
tsp Data Set-Up to Write End 9 10 ns
tup Data Hold from Write End 0 0 ns
tLz7wE WE HIGH to Low Z[® 3 5 ns
thzwe WE LOW to High z!5 8l 8 10 ns
tBw Byte enable to end of write 13 15 ns
Data Retention Characteristics Over the Operating Range
Parameter Description Conditions!'! Min. Max. Unit
VpR V¢ for Data Retention 2.0 \
lcepr Data Retention Current Voo =Vpr=3.0V, 500 pA
toprl) Chip Deselect to Data Re- | v 2 vl oo 0 ns
CDR p Leselec ata ViN= Ve —0.3Vor V<03V
tention Time
tR[Q] Operation Recovery Time thre ns
Notes:

9. t,<3nsforthe —12 and —15 speeds. 1, < 5 ns for the —20 and slower speeds.
10. No input may exceed Vg + 0.5V.
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Data Retention Waveform
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Switching Waveforms
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Read Cycle No.2 (OE Controlled)
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Notes:

11. Device is continuously selected. OF, CE, BHE and/or BHE = V.

12. WEis HIGH for read cycle.. _
13. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)

S 14, 1
Write Cycle No. 1 (CE Controlled)[
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Write Cycle No. 2 (BLE or BHE Controlled)
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Notes:

14. Data I/O is high impedance if OE or BHE and/or BLE= V.

15. If CE goes HIGH simultaneously with WE going HIGH, the output remains

in a high-impedance state.
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Switching Waveforms (continued)

Write Cycle No.3 (WE Controlled, OE LOW)

< twe
ADDRESS X X
- t >
CE §L SCE
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- taw >
e typ —
e—— tgp
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1 v
we AN /
- taw >
BRE, BLE N Lz
- tizwe -l tgp —te typ
DATA I/10
- tzwg —= 1041V33-10
Truth Table
CE | OE | WE | BLE | BHE /0107 1/0g—1/045 Mode Power
H X X X X High Z High Z Power Down Standby (Igp)
L L H L L Data Out Data Out Read All bits Active (Icc)
L L H L H Data Out High Z Read Lower bits only Active (Icc)
L L H H L High Z Data Out Read Upper bits only Active (Icc)
L X L L L Data In Data In Write All bits Active (Icc)
L X L L H Data In High Z Write Lower bits only Active (o)
L X L H L High Z Data In Write Upper bits only Active (o)
L H H X X High Z High Z Selected, Outputs Disabled Active (o)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C1041V33 -15VC V34 44-Lead (400-Mil) Molded SOJ Commercial
CY7C1041V33L-15VC V34 44-Lead (400-Mil) Molded SOJ
CY7C1041V33 -15ZC Z44 44-Pin TSOP Il Z44
CY7C1041V33L-15ZC Z44 44-Pin TSOP Il Z44
20 CY7C1041V33L-20VC V34 44-Lead (400-Mil) Molded SOJ
CY7C1041V33-20ZC Z44 44-Pin TSOP Il Z44
CY7C1041V33L-20ZC Z44 44-Pin TSOP Il Z44
25 CY7C1041V33L-25VC V34 44-Lead (400-Mil) Molded SOJ
Document #: 38—-00645-A
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Package Diagrams
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