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CY7C1041CV33

== CYPRESS

Features

« Pin equivalent to CY7C1041BV33

High speed

—taa=10ns

Low active power

— 324 mW (max.)

2.0V data retention

Automatic power-down when deselected
TTL-compatible inputs and outputs

Easy memory expansion with CE and OFE features

Functional Description

The CY7C1041CV33 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 1/O pins (1/Og—1/O7), is written
into the location specified on the address pins (Ag—A17). If Byte

256K x 16 Static RAM

HIGH Enable (BHE) is LOW, then data from 1/O pins
(I/0g—1/045) is written into the location specified on the
address pins (Ag—A17).

Reading_from the device is accomplished by taking Chip
Enable (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 1/0g — I/O5. If Byte HIGH Enable (BHE) is
LOW, then data from memory will appear on 1/Og to 1/0;5. See
the truth table at the back of this data sheet for a complete
description of Read and Write modes.

The input/output pins (I/Og—-1/O5) 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 CY7C1041CV33 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, as well
as a 48-ball fine-pitch ball grid array (FBGA) package.

Logic Block Diagram Pin Configuration
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T BHE As 18 270 Aqg
E AG o 26 1 A13
Le A7 20 25 1 Ao
| OE Ag 21 24 1 A1
~— BLE A9 022 231 AlO
Selection Guide
-10 -12 -15 -20 Unit
Maximum Access Time 8 10 12 15 20 ns
Maximum Operating Current Commercial 100 20 85 80 75 mA
Industrial 110 100 95 90 85 mA
Maximum CMOS Standby Current Commercial/ 10 10 10 10 10 mA
Industrial

Shaded areas contain advance information.
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.

Cypress Semiconductor Corporation
Document #: 38-05134 Rev. *D
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Pin Configurations

Document #: 38-05134 Rev. *D

48-ball Mini FBGA

(Top View)
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Maximum Ratings
(Above which the useful life may be impaired. For user guide-
lines, not tested.)

DC Input Voltage .............ccc.coovvrnvne.. —0.5V to V¢ + 0.5V
Current into Outputs (LOW) ...cooovvviiieieeeiiieeeee e, 20 mA

Storage TEMPErature ...........c.ccooeervrvennes —-65°C to +150°C Operating Range
Ambient Temperature with Ambient
Power Applled ............................................. -55°C to +125°C Range Tem perature VCC
Supply Voltage on V¢ to Relative GNDI2 ... ~0.5V to +4.6V  [Gommercial 0°C 10 +70°C 3.3V + 0.3V
DC Voltage Applied to Outputs : —A0° +85°
N High-2 Statel] o 05V ioVee+ 05y Lndustrial 40°C to +85°C
DC Electrical Characteristics Over the Operating Range
-8 -10 -12 -15 -20
Parameter Description Test Conditions Min.|Max.|Min.|Max.|Min.|Max.|Min.|Max.|Min.|Max.|Unit
VoH Output HIGH Voltage Ve = Min., 24 24 24 24 24 \Y,
lOH =—-4.0 mA
VoL Output LOW Voltage [Vcc = Min., 0.4 0.4 0.4 0.4 04|V
lOL =8.0mA
\ Input HIGH Voltage 2.0 Vee 2.0 Vee 2.0 Vee 2.0 Vee 2.0 Vee | V
+0.3 +0.3 +0.3 +0.3 +0.3
v, 12 Input LOW Voltage -0.3| 0.8 |-0.3[ 0.8 [-0.3] 0.8 |-0.3| 0.8 [-0.3] 0.8 | V
lix Input Load Current GND <V, < Ve -1 | +1 |-1|+1 | -1 | +1 |-1| +1 | -1 | +1 |pA
loz Output Leakage GND < Vour £ Vee, -1 | +1 |-1|+1 |-1|+1 |[-1|+1 |-1]| +1 |pA
Current Output Disabled
lcc Ve Operating Ve = Max., f=fyax = [Comm’l 100 90 85 80 75 |mA
Supply Current Utre Indus. 110 100 95 90 85 |mA
Isg1 Automatic CE Max. Ve, CE > Vi 40 40 40 40 40 |mA
Power-down Current  |V|y > V|4 or
—TTL |npUtS V|N < V”_, f= fMAX
Isg2 Automatic CE Max. Vee, Comm'l 10 10 10 10 10 |mA
Power-down Current |CE > Ve — 0.3V, Indus.
—CMOS Inputs Vin 2> Vee —0.3Y,
or V|N <0.3v, f=0
Shaded areas contain advance information.
Capacitancel!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta=25°C,f=1MHz, Ve =3.3V 8 pF
CouTt I/O Capacitance 8 pF

Notes:
2. Minimum voltage is—2.0V for pulse durations of less than 20 ns.

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

Document #: 38-05134 Rev. *D

Page 3 of 11



=—__§; CYPRESS CY/C1041CV33

AC Switching Characteristics[¥ Over the Operating Range
-8 -10 -12 -15 -20

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle

tpower[5] Vcc(typical) to the first access 1 1 1 1 Us
tre Read Cycle Time 8 10 12 15 20 ns
tan Address to Data Valid 8 10 12 15 20 ns
toHA Data Hold from Address Change| 3 3 3 3 3 ns
tace CE LOW to Data Valid 10 12 15 20 ns
tboe OE LOW to Data Valid 5 6 7 8 ns
tL.zoe OE LOW to Low-Z 0 0 0 0 0 ns
thzoE OE HIGH to High-Z[% 7] 4 5 6 7 8 ns
tizce CE LOW to Low-Zl7] 3 3 3 3 3 ns
thzce CE HIGH to High-z[6 7] 4 5 6 7 8 ns
tpu CE LOW to Power-Up 0 0 0 0 0 ns
tep CE HIGH to Power-Down 8 10 12 15 20 | ns
tpeE Byte Enable to Data Valid 5 6 7 8 ns
tLzBE Byte Enable to Low-Z 0 0 0 0 0 ns
thzee Byte Disable to High-Z 6 6 6 7 8 ns
Write Cyclel8 ®!

twe Write Cycle Time 8 10 12 15 20 ns
tsce CE LOW to Write End 6 7 8 10 10 ns
taw Address Set-Up to Write End 6 7 8 10 10 ns
tha Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tewE WE Pulse Width 6 7 8 10 10 ns
tsp Data Set-Up to Write End 4 5 6 ns
tHp Data Hold from Write End 0 0 0 ns
tLzZwE WE HIGH to Low-Zl"] 3 3 3 ns
trwe WE LOW to High-z[6 7] 4 5 6 7 8 ns
tew Byte Enable to End of Write 6 7 8 10 10 ns
Shaded areas contain advance information.

Notes:

5. troamn e 1 mURITLIT AmOAT Of e thal 6 power SLPY SAcUK b5 &t PICAI Vs vakigs unll e st memery ctess can be performet.

6. tyzoe, tHzce, and tyzwe are specified with a load capacitance of 5 pF as in part (d) of AC Test Loads. Transition is measured 500 mV from steady-state voltage.
7. Atany given temperature and voltage condition, tzcg is less than t, g, thzog is less than t, zog, and tyzwe is less than t 7 for any given device.

8. The internal Write time of the memory is defined by the overlap of CE LOW, and WE LOW. CE and WE must be LOW to 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.

9. The minimum Write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of tzyg and tgp.

Document #:

38-05134 Rev. *D
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CY/7C1041CV33

AC Test Loads and Waveforms[0

8-, 10-ns Devices

12-, 15-, 20-ns Devices

Z =50Q 33y R 317Q
OUTPUT :
500 30 pF* OUTPUT
* CAPACITIVE LOAD CONSISTS T 30 pF R2
OF ALL COMPONENTS OF THE 15V T 351Q
TEST ENVIRONMENT — —
(@) (b)
High-Z Characteristics
R 317Q
3V O/ wWA—
3.0V ALL INPUT PULSES 3.3V
90% 90% OUTPUT
10% 10%
GND |‘_ I 3519
Rise Time: 1 V/ns (c) Fall Time: 1 V/ns )
Switching Waveforms
Read Cycle No. 1111, 12]
tre >|
ADDRESS X
tan >
[e——— toppo ——
DATA OUT PREVIOUS DATA VALID ><><><>< DATA VALID
Read Cycle No. 2 (OE Controlled) [12, 13]
ADDRESS >< *
_X4 tre
S i
tacE
OE 5‘ 7(
< thzoe —*>|
BHE, BLE T tooe >
5{— tLzoe —> 7[
r<— tHZCE —
T<— fbBE >
T fzBe —> _ ¢ s
HZBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >
] t —
e—— tzcE e o ——f
Vee < u \ lec
SUPPLY 50% 50% N
CURRENT Ise
Notes:
10. AC characteristics (except High-Z) for all 8-ns and 10-ns parts are tested using the load conditions shown in Figure (a). All other speeds are tested using the

Thevenin load shown in Figure (b). High-Z characteristics are tested for all speeds using the test load shown in Figure (d)
Device is continuously selected. OE, CE, BHE and/or BHE = V), .

WE is HIGH for Read cycle.

Address valid prior to or coincident with CE transition LOW.

11.

12.
13.

Document #: 38-05134 Rev. *D Page 5 of 11
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Switching Waveforms (continued)

Write Cycle No. 1 (CE Controlledj4. 15]

twe

ADDRESS X X

—_— tsa tsce

- taw
[ tya —>

«————— tpyE

l&«—— tsp —>{= typ

N1

DATAI/O

Write Cycle No. 2 (BLEor BHE Controlled)

twe
ADDRESS X ><

- [——— —_— - 1 :

BHE, BLE SA BW %
N 7
- ; .

AW o —

tpwe >

WE N 2
tsce >

cE N Y%

j&e—— tgp —>= tHDj

N\

DATAI/O

Notes:
14. Data /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.

Document #: 38-05134 Rev. *D Page 6 of 11



_.a CYPRESS CY7C1041CV33
Switching Waveforms (continued)
Write Cycle No.3 (ﬁ Controlled, OE LOW)
twe
ADDRESS X ><
— - t >
CE T SCE /
- tAW o
< thHa — >
< {gp
4>‘ tpwe >
I Y
WE \ \é\ /
- tew >
BHE, BLE \ \\ /
- ty7wWE " tsp — 1= typ
DATA 1/0
— t zwE —>‘
Truth Table
CE | OE | WE | BLE | BHE 1/0g-1IO, 1/0g—1/O15 Mode Power
H X X X X |High-Z High-Z Power-down Standby (Isg)
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 |Dataln Data In Write All Bits Active (Icc)
L X L L H |Dataln High-Z Write Lower Bits Only Active (Icc)
L X L H L High-Z Data In Write Upper Bits Only Active (Icc)
L H H X X |High-Z High-Z Selected, Outputs Disabled Active (Icc)
Document #: 38-05134 Rev. *D Page 7 of 11
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Ordering Information
CY7C1041CV33
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C1041CV33-10BAC BA48B 48-ball Fine Pitch BGA Commercial
CY7C1041CV33-10vC V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-10ZC 244 44-pin TSOP 1l 244
CY7C1041CV33-10BAlI BA48B 48-ball Fine Pitch BGA Industrial
CY7C1041CV33-10VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-10ZI Z44 44-pin TSOP 1l 244
12 CY7C1041CV33-12BAC BA48B 48-ball Fine Pitch BGA Commercial
CY7C1041CV33-12VC V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-12ZC 244 44-pin TSOP 1l 244
CY7C1041CV33-12BAl BA48B 48-ball Fine Pitch BGA Industrial
CY7C1041CV33-12VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-12ZI Z44 44-pin TSOP 1l 244
15 CY7C1041CV33-15BAC BA48B 48-ball Fine Pitch BGA Commercial
CY7C1041CV33-15VC V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-15ZC Z44 44-pin TSOP 1l Z44
CY7C1041CV33-15BAl BA48B 48-ball Fine Pitch BGA Industrial
CY7C1041CV33-15VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-15ZI Z44 44-pin TSOP 1l 244
20 CY7C1041CV33-20BAC BA48B 48-ball Fine Pitch BGA Commercial
CY7C1041CV33-20VC V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-20ZC Z44 44-pin TSOP 1l 244
CY7C1041CV33-20BAl BA48B 48-ball Fine Pitch BGA Industrial
CY7C1041CV33-20VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-20ZI Z44 44-pin TSOP 1l 244
Document #: 38-05134 Rev. *D Page 8 of 11
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Package Diagrams

|
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48-ball (7.00 mm x 8.5 mm x 1.2 mm) FBGA BA48B

0P ViEW BOTTOM VIEW
A1 CORNER
$ 20.05 @|C
. . 2025 @|c|A[g]
\ $0.30+0.05(48X)
12 3 45 6 6 5 4.5 2 1
y q
A 00 O/ A
B [ lboo B
o ¢ ° coo ¢
o D a OO0 D
+ - H | =
B E 3 000 E
oo E © [CHONO] E
s [ looo 6
Ft O ®e H
(Al
7.00£0.10
&g B 7.00£0.10
it g 0.15(4X)
oy = - |
E i
o
o
b
\ \
J T J 7 i
SEATING PLANE [ 51-85106-D
il %
(e} =
44-lead (400-mil) Molded SOJ V34
44 23
DIMENSIONS IN INCHES MIN.
O MAX.
Q‘aﬁoﬁ 05
0.435
0.445
o O
1 =44
SEATING PLANE
i
015
T
0.045 —=
MAX.

0.013
0.023 MIN. 51-85082-*B
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Package Diagrams (continued)

——

44-pin TSOP Il Z44
DIMENSION IN MM CINCH)
MAX
MIN:

PIN 1 LD.
BAHHAAABAREAAAAAAAAAAAAR

10.262 ¢€0.404)
<0.

R

|

11938 0470y |
) —

_
-

44 EJECTOR PIN

TOP VIEW BOTTOM VIEW

10.262_<0.404
10058 03965

BASE PLANE .39

/ 0%-5° 0.210 €0.0083)

% = ! 0120 <0.0047>

0.400¢0.016> e

0800 BSC e
00315 —I l—- 0.300 ¢0.012>

i
¥ T I (.o coo4>

RN 18517 <0.729) ~ L 0597 0.0235)
Sk 18313 @720 B SEATING 0408 <0076
ole 8 PLANE 51-85087-*A
ee cle

ce
3 3
Zls S

All products and company names mentioned in this document may be the trademarks of their respective holders.
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Document History Page

Document Title: CY7C1041CV33 256K x 16 Static RAM

Document Number: 38-05134
Issue Orig. of
REV. ECN NO. Date Change Description of Change

o 109513 12/13/01 HGK New Data Sheet

*A 112440 12/20/01 BSS Updated 51-85106 from revision *A to *C

*B 112859 03/25/02 DFP Added CY7C1042CV33 in BGA package

Removed 1042 BGA option pin ACC Final Data Sheet

*C 116477 09/16/02 CEA Add applications foot note to data sheet

*D 119797 10/21/02 DFP Added 20-ns speed bin
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