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CY7C1041CV33

Features

* Pin equivalent to CY7C1041BV33
« Temperature Ranges
— Commercial: 0°C to 70°C
— Industrial: —40°C to 85°C
— Automotive: —40°C to 125°C
» High speed
—tapa=10ns
* Low active power
— 324 mW (max.)
» 2.0V data retention
» Automatic power-down when deselected
e TTL-compatible inputs and outputs
» Easy memory expansion with CE and OE features

4-Mbit (256K x 16) Static RAM

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
HIGH Enable (BHE) is LOW, then data from I/O pins
(1/0Og—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 1/0Oq — I/O7. If Byte HIGH Enable (BHE) is
LOW, then data from memory will appear on 1/Og to 1/05. 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—-1/0O15) 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
SOJ
TSOP Il
INPUT BUFFER Top View

— @ Ayt 4[] A5

Ay = A2 431 Agg

AL > § A3 420 A

A > 8 » Az4 411 OE
As > $ 256K x 16 < < 1/0g-1/07 A.Os 40 [1 BHE
Ap >l S N ARRAY W ceds 39 BLE
As = 8 1024 x 4096 % _,/\ <> |/08—|/015 11000 7 381 1/0¢5
As > » /0,08 370 11014
A7 = 110, 9 36 1 1/0413
Ag —> - 1105 10 351 1/045
. ﬁ Vce O 34 Vss

Vss [ 12 33H Vee
COLUMN - 110413 321 1/0q1
DECODER 4@— 1/05 0 14 31 [ 1/0q9

1/0g 0 15 30 J 1/0g

R R 10,0 29[ IO

230948388y WE[]17 28 [1NC

LI BHE As 18 270 Aqg

WE ﬁ6 1o 26 [1 A1z

CE 7 [ 20 251 A1o

I OE Ag 21 241 A1

—BLE Ag []22 231 A

Notes:

FI) |""1. For guidelines on SRAM system design, please refer to the “System Design Guidelines” Cypress application note, available on the internet at www.cypress.com.
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CY7C1041CV33

Selection Guide

-8 -10 -12 -15 -20 Unit
Maximum Access Time 8 10 12 15 20 ns
Maximum Operating Current Commercial 100 90 85 80 75 mA
Industrial 110 100 95 90 85 mA
Automotive - - - - 90 mA
Maximum CMOS Standby Current Commercial/ 10 10 10 10 10 mA
Industrial
Automotive - - - - 15 mA

Shaded areas contain advance information.

Pin Configurations
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___‘w":éECYPRESS CY7C1041CV33
Pin Definitions
44-S0J,
44-TSOP 48-ball FBGA
Pin Name Pin Number Pin Number I/O Type Description
Ag-Ar7 1-5,18-27, A3,A4,A5,B3, Input Address Inputs used to select one of the address
: B4,C3,C4,D4, locations.
42-44
H2,H3,H4,H5,G
3,G4,F3,F4,E4,
D3
1/0g - 11045 7-10,13-16, | B1,C1,C2,D2,E | Input/Output |Bidirectional Data I/O lines. Used as input or output lines
~ _ 2,F2,F1,G1,B6, depending on operation
29-32,35-38 6.,C5.D5,E5,
F5,F6,G6
Neld 28 A6,E3,G2,H1, No Connect |No Connects. This pin is not connected to the die
H6

WE 17 G5 Input/Control |Write Enable Input, active LOW. When selected LOW, a
WRITE is conducted. When selected HIGH, a READ is
conducted.

CE 6 B5 Input/Control |Chip Enable Input, active LOW. When LOW, selects the chip.
When HIGH, deselects the chip.

BHE, BLE 39,40 Al,B2 Input/Control |Byte Write Select Inputs, active LOW. BHE controls
1/07-1/0q, BLE controls 1/045-1/Og.

OE2 41 A2 Input/Control |Output Enable, active LOW. Controls the direction of the 1/0
pins. When LOW, the 1/O pins are allowed to behave as
outputs. When deasserted HIGH, I/O pins are three-stated,
and act as input data pins.

Vss 12,34 D1,E6 Ground Ground for the device. Should be connected to ground of the
system.

Vee 11,33 D6,E1 Power Supply |Power Supply inputs to the device.

Note:

2. NC pins are not connected on the die.

Dociiment # RQ-NE124 Reav *E
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_“_:%YPRE o CY7C1041CV33
Maximum Ratings Current into Outputs (LOW)........cceveviieeeiieeeieee e 20 mA
(Above which the useful life may be impaired. For user guide- )
lines, not tested.) Operating Range
Storage Temperature ............cccccvvveveeeeennn. —65°C to +150°C Ambient
Ambient Temperature with Range Temperature Vee
Power Applied........ccccooiiiiiii e, —55°C to +125°C Commercial 0°C to +70°C 3.3V +0.3V
Supply Voltage on V¢ to Relative GNDE! ... —0.5V to +4.6V Industrial —40°C to +85°C
DC yoltage Ap%I]ied to Outputs Automotive —40°C to +125°C
in High-Z State'™! ...l -0.5Vto Ve + 0.5V
DC Input Voltagell...........c..co.covcvverenn. —0.5V to V¢ + 0.5V
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|Vc = Min., Igy = —4.0 mA 2.4 2.4 24 2.4 24 \Y,
VoL Output LOW Voltage [Vcc = Min., Ig. = 8.0 mA 0.4 0.4 0.4 0.4 04|V
ViH Input HIGH Voltage 2.0 (Vec | 20| Vee | 2.0 | Ve | 2.0 | Vee | 20 |Vee | V
+0.3 +0.3 +0.3 +0.3 +0.3
v, Bl 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, <V |Com’l/Ind’l| =1 | +1 | -1 | +1 | -1 | +1 | -1 | +1 | =1 | +1 | pA
Automotive —20 | +20 | pA
loz Output Leakage GND <Vgyrs [Com'l/Ind'lj -1 | +1 | -1 | +1 | -1 | +1 | -1 | 41 | -1 | +1 | pA
Current \O/El%put Disableq Automotive —20 | +20 | pA
lcc Vcc Operating Vce = Max., = |Comm’l 100 90 85 80 75 | mA
Supply Currentfyax = Wtre  fingy 110 100 95 90 85 |mA
Automotive 90 |mA
Isg1 Automatic CE Max. Ve, CE> |Com'l/Ind'l 40 40 40 40 40 |mA
E)'\l{v'l?lf Idn(LVZ?SCurrent x:: >V or Automotive 45 | mA
Vin < Vi f = fuax
Isg2 Automatic CE Max. Ve, Com’l / Ind’l 10 10 10 10 10 | mA
Tg&rodg Y‘;}g&g"em \C/:Ii i \\//S;(é ~ 82\6 Automotive 15 | mA
orViny<0.3V,f=0
Shaded areas contain advance information.
Capacitance!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tpo=25°C,f=1MHz, Vcc =3.3V 8 pF
Cout I/O Capacitance 8 pF
Thermal Resistancel
44-pin TSOP-II 48-FBGA
Parameter Description Test Conditions (Non Pb-Free) | (Non Pb-Free) | Unit
Oja Thermal Resistance Test conditions follow standard 76.85 92.78 °C/W
| measuring thermal impedance, o
Ouc &iﬂiﬁg%ﬂg&m per EIA / JESDS1. 11.26 8.88 cw
Notes:
3. V) (min.) =-2.0V and V,y(max) = V¢ + 0.5V for pulse durations of less than 20 ns.
4. Tested initially and after any design or process changes that may affect these parameters.
Pane A nf 12
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=5 yPRESS CY7C1041CV33
AC Test Loads and Waveforms[!!
8-, 10-ns Devices 7 =500 12-, 15-,32‘2\-/ns Devices R 3170
30 pF* OUTPUT
* CAPACITIVE LOAD CONSISTS T 30 pF R2
OF ALL COMPONENTS OF THE 1.5V = I 3510
TEST ENVIRONMENT = —
(a) (b)
High-Z Characteristics
R 317Q
3.0V ALL INPUT PULSES 3.3v
90% 90% OUTPUT
Rise Time: 1 V/ns (c) Fall Time: 1 V/ns )
AC Switching Characteristicsl®! 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[G] Vcc(typical) to the first access 1 1 1 1 s
tre Read Cycle Time 8 10 12 15 20 ns
taa Address to Data Valid 8 10 12 15 20 ns
tona Data Hold from Address Change| 3 3 3 3 3 ns
tace CE LOW to Data Valid 10 12 15 20 | ns
thoE OE LOW to Data Valid 5 6 7 8 ns
tL70E OE LOW to Low-Z 0 0 0 0 0 ns
thzoE OE HIGH to High-Z!" 4 5 6 7 8 ns
tizcE CE LOW to Low-Z[®] 3 3 3 3 3 ns
thzce CE HIGH to High-z["- 8 4 5 6 7 8 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tep CE HIGH to Power-Down 10 12 15 20 ns
tpBE Byte Enable to Data Valid 5 6 7 8 ns
tLzBE Byte Enable to Low-Z 0 0 0 0 0 ns
tHzBE Byte Disable to High-Z 6 6 6 7 8 ns
Write Cyclel® 101
twe Write Cycle Time 10 12 15 20 ns
tsce CE LOW to Write End 10 10 ns
taw Address Set-Up to Write End 10 10 ns

Shaded areas contain advance information.

Notes:

5. 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.

6. tpower gives the minimum amount of time that the power supply should be at typical V¢ values until the first memory access can be performed.

7. thzoe 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.

8. At any given temperature and voltage condition, tyzcg is less than t, 7cg, thzoe is less than t, 7o, and ty-we is less than t, ze for any given device.

9. 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.

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

Dociiment # RQ-NE124 Reav *E
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=——1 EECYPRE 33 CY7C1041CV33
AC Switching Characteristics!® over the Operating Range (continued)
-8 -10 -12 -15 -20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
tha Address Hold from Write End 0 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 0 ns
towe 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
tL7wE WE HIGH to Low-Z[8] 3 3 3 ns
tizwe WE LOW to High-Zl": & 4 5 7 ns
taw Byte Enable to End of Write 6 7 8 10 10 ns
Switching Waveforms
Read Cycle No. 1112 13]
trc :J
ADDRESS X
taa >
—— fopa ——>
DATA OUT PREVIOUS DATA VALID ><><><>< DATA VALID
Read Cycle No. 2 (OE Controlled)13: 14]
ADDRESS >< g{
< tre
X i
tace
OE 3‘ 7(
. thzoe —>
BHE BIE T boe ————>
BHE, BLE
' 5“— tLlzoe —> 7[
< thzce —™
+«——— ipge >
T tzge —> ‘ i )
N HZBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA VALID >
——— f72cE ————» 1 D 1
\ lcc
50%

VCC
SUPPLY

Notes

12. Device is continuously selected. OE, CE, BHE and/or BHE =V,
14. Address valid prior to or coincident with CE transition LOW.

13.WE is HIGH for Read cycle

Dociiment # RQ-NE124 Reav *E

CURRENT
Thevenin load shown in Figure (b). High-Z characteristics are tested for all speeds using the test load shown in Figure

DATA OUT
1«—— tpy
50%
11. 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
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CY7C1041CV33

== CYPRESS
Switching Waveforms (continued)
Write Cycle No. 1 (CE Controlled)15: 16!
twe
ADDRESS X X
cE tsa tsce %
N 7
< t >
AW . —
trwe
WE \\ \é\ 7(
BHE, BLE SR H
[e—— tgp —>|= tHD\"
DATAI/O /
Write Cycle No. 2 (BLE or BHE Controlled)
twe
aooress Y X
BHE, BLE AT tew =[
N 7
< taw =(_ g
< tpwe >
— V4
NN . Vi
- tsce >
4
/]

NN
€< tsp —>= tHD:'

N

DATAI/O

Notes:
15. Data I/O is high-impedance if OE or BHE and/or BLE = V.
16. If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.

Pane 7 nf 12
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__w'FEECYPRESS CY7C1041CV33
Switching Waveforms (continued)
Write Cycle No. 2 (ﬁ Controlled, OE LOW)
twe
ADDRESS N
X X
— - t >
CE SCE /
< tha — >
- tgp
‘>‘ < thwe >
_ ' d
we AN /1
- oy -
BHE, BLE \\\\X\ /
< tHzwe " tsp —>1= typ
DATA 1/O
— t zwE —>‘
Truth Table
CE | OE | WE | BLE | BHE 1/0g—/O5 1/0g—1/015 Mode Power
H X X X X |High-Z High-Z Power-down Standby (Igg)
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)
Pane Q nf 12
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CY7C1041CV33

Operating
Range

Commercial

=7 Cypriss
Ordering Information
Speed Package
Ordering Code Name Package Type
10 CY7C1041CV33-10BAC BA48B 48-ball Fine Pitch BGA
CY7C1041CV33-10BAXC BA48B 48-ball Fine Pitch BGA (Pb-Free)
CY7C1041CV33-10VC V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-10VXC V34 44-lead (400-mil) Molded SOJ (Pb-Free)
CY7C1041CVv33-10zZC 744 44-pin TSOP 1l Z44
CY7C1041CV33-10zXC 744 44-pin TSOP 1l Z44 (Pb-Free)
CY7C1041CV33-10BAl BA48B 48-ball Fine Pitch BGA
CY7C1041CV33-10BAXI BA48B 48-ball Fine Pitch BGA (Pb-Free)
CY7C1041CV33-10VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-10zI 7244 44-pin TSOP 1l Z44
CY7C1041CV33-10zXI 744 44-pin TSOP Il Z44 (Pb-Free)
12 CY7C1041CV33-12BAC BA48B 48-ball Fine Pitch BGA Commercial
CY7C1041CV33-12VC V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-12VXC V34 44-lead (400-mil) Molded SOJ (Pb-Free)
CY7C1041CV33-12z2C Z44 44-pin TSOP 1l Z44
CY7C1041CV33-12ZXC 744 44-pin TSOP Il Z44 (Pb-Free)
CY7C1041CV33-12BAl BA48B 48-ball Fine Pitch BGA
CY7C1041CV33-12BAXI BA48B 48-ball Fine Pitch BGA (Pb-Free)
CY7C1041CV33-12VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-12VXI V34 44-lead (400-mil) Molded SOJ
Z44 44-pin TSOP 1l Z44
Z44 44-pin TSOP |l Z44 (Pb-Free)
48-ball Fine Pitch BGA Commercial

CY7C1041CVv33-127I
BA48B
44-lead (400-mil) Molded SOJ
44-lead (400-mil) Molded SOJ (Pb-Free)

CY7C1041CV33-12ZXI
15 CY7C1041CV33-15BAC
CY7C1041CV33-15VC V34
CY7C1041CV33-15VXC V34
CY7C1041CVv33-15ZC Z44 44-pin TSOP 1l Z44
CY7C1041CV33-15ZXC Z44 44-pin TSOP 1l Z44 (Pb-Free)
CY7C1041CV33-15BAl BA48B 48-ball Fine Pitch BGA
CY7C1041CV33-15VI V34 44-lead (400-mil) Molded SOJ
V34 44-lead (400-mil) Molded SOJ (Ph-Free)
Z44 44-pin TSOP 1l Z44
44-pin TSOP |l Z44 (Pb-Free)

CY7C1041CV33-15VXI
Z44
48-ball Fine Pitch BGA

CY7C1041CV33-15ZI
BA48B
44-lead (400-mil) Molded SOJ
44-lead (400-mil) Molded SOJ (Pb-Free)

CY7C1041CV33-15ZXI
20 CY7C1041CV33-20BAC
CY7C1041CV33-20VC V34
CY7C1041CV33-20VXC V34
CY7C1041CV33-20ZC Z44 44-pin TSOP 1l Z44
CY7C1041CV33-20ZXC 744 44-pin TSOP 1l Z44 (Pb-Free)
CY7C1041CV33-20BAl BA48B 48-ball Fine Pitch BGA
CY7C1041CV33-20VI V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-20ZI 744 44-pin TSOP 1l Z44
CY7C1041CV33-20ZXI Z44 44-pin TSOP Il Z44 (Pb-Free)
Pane O nf 12
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Industrial
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Industrial
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___‘w":""“iECYPRESS CY7C1041CV33
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
20 CY7C1041CV33-20BAE BA48B 48-ball Fine Pitch BGA Automotive
CY7C1041CV33-20VE V34 44-lead (400-mil) Molded SOJ
CY7C1041CV33-20VXE V34 44-lead (400-mil) Molded SOJ (Pb-Free)
CY7C1041CV33-20ZE Z44 44-pin TSOP 1l Z44
CY7C1041CV33-20ZSXE 744 44-pin TSOP Il Z44 (Pb-Free)
Package Diagrams
48-ball (7.00 mm x 8.5 mm x 1.2 mm) FBGA BA48B
ToP VIEW BOTTOM VIEW
A1 CORNER
$ 20.05 @|C
t CORNER 20.25 @|c|A[8]

]

12 3 45 6

A
B [
= c
= D
< 1
3 E
o E
¢ [
H
(Al
7.00£0.10
ur
a
a
A
3p)
]
S

JJ
SEATING PLANE

Q.36
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6 54,35 2 1
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o Q A
{OOO B
o0Qo c

1O O O D
000 E

O 0O E
looo 6
O®® H

B

~Jo15(4x) |

7.00+£0.10

51-85106-*D
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Package Diagrams (continued)

44-lead (400-mil) Molded SOJ V34

44 23
DIMENSIONS IN INCHES MIN.

O MAX.

ce

SEATING PLANE

0.025
MIN. 51-85082-*B

0013
0.023

44-pin TSOP 1l Z44
DIMENSION IN MM (INCH)
MAX

MIN.

1 PIN 1 LD.
BHHHHEAABEARAAAHAHAAABAAR

)

10.262 ¢0.404)
. <0.

b
|
11938 047> |

EEEEEEEEEEEEEEEEEEEEELEN EJECTOR PIN

_

44

23
TOP VIEW BOTTOM VIEW

10.262 ¢0.404>
10:058 <0.396)

f—

.400¢0.016) |

0.800 BSC‘I I— 0.300 <o.oie> BASE PLANE
0.210 ¢0.0083)
P 0.120 <0.0047>

€0.0315>
0°-5°

uinEsRatatnusuaRatatntniahatututatsn Ralatsl L
f 010 <0047
PR P 1}‘?-517_._31.3_‘(%;;%_9)’ S 3 0597 0.0235)
5 - g =~ 0406 <0.0160)
38 8 SEAtiNG 51-85087-A
e S6
S 8
Zlo 3

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 4-Mbit (256K x 16) Static RAM
Document Number: 38-05134

REV. ECN NO. |Issue Date 8rr1lgﬁgoé 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

*E 262949 See ECN RKF 1) Added Lead (Pb)-Free parts in the Ordering info (Page #9)
2) Added Automotive Specs to Datasheet

*F 361795 See ECN SYT Added Pb-Free offerings in the Ordering Information
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