CY7C1041CV33
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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
—taa =10 ns
* 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 OF features

4-Mbit (256K x 16) Static RAM

Functional Description(l

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/O), is written
into the location specified on the address pins (Ag—A17). If Byte
HIGH Enable (BHE) is LOW, then data from 1/O pins
(1/0g-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 1/0Oq — 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/O,5) 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
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WE Ag 19 26 1 A3

E Ay 20 251 A2

—OF Ag=21 24 0 A1

BLE Ag [ 22 231 A

Notes:

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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Selection Guide
-10 -12 -15 -20 Unit
Maximum Access Time 10 12 15 20 ns
Maximum Operating Current Commercial 90 85 80 75 mA
Industrial 100 95 90 85 mA
Automotive - - - 90 mA
Maximum CMOS Standby Current Commercial/ 10 10 10 10 mA
Industrial
Automotive - - - 15 mA
Pin Configurations
48-ball Mini FBGA
(Top View)
1 2 3 4 5 6
EDE () | 4
(o) ER) () (A) (@) (1) | 8
OOIOOCION
(o) (09 (a) () (R (ee) |0
GIOOGCIONE
(1) (03 () () (09 10y |
(o) (v0) (A) () @) (09 | &
() (BB () (A (w) |+
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Pin Definitions
44-S0J,
44-TSOP 48-ball FBGA
Pin Name Pin Number Pin Number I/O Type Description
Ag—A17 1-5, 18-27, | A3, A4, A5, B3, Input Address Inputs used to select one of the address
42-44 B4, C3, C4, D4, locations.
H2, H3, H4, H5,
G3, G4, F3, F4,
E4, D3
1/0g—1/015 7-10,13-16, |B1,C1,C2,D2,| Input/Output |Bidirectional Data I/O lines. Used as input or output lines
29-32,35-38 | E2, F2, F1, G1, depending on operation
B6, C6, C5, D5,
E5, F5, F6, G6
ncla 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 s
conducted.
CE 6 B5 Input/Control |Chip Enable Input, active LOW. When LOW, selects the chip.
When HIGH, deselects the chip.
BHE, BLE 40, 39 B2, Al Input/Control |Byte Write Select Inputs, active LOW. BHE controls
1/015—1/0g, BLE controls 1/0,—1/0
OE 41 A2 Input/Control |Output Enable, active LOW. Controls the direction of the I/O
pins. When LOW, the I/O pins are allowed to behave as
outputs. When deasserted HIGH, I/O pins are three-stated,
and act as input data pins.
Vsg 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.
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Maximu m Ratings _ o _ Static Discharge Voltage............. coceevevvvevirereeeererenennn, >2001V
l(;gggv%/%/r:g:etg? useful life may be impaired. For user guide- (per MIL-STD-883, Method 3015)
Storage Temperature ..........cccceeveerceeeenineen. —65°C to +150°C LatCh-Up CUIMENL........vveiiieeciie e >200 mA
égquleirggarigg?rﬁtﬂrf.\.IY.I.t.k.] ........................... _s5°Cto+125cc  OPerating Range
Supply Voltage on V¢ to Relative GNDI! ... 0.5V to +4.6V Ambient
DC Voltage ApFIied to Outputs Range Temperature Vee
in High-Z Statel3.._..........cccoocoivviiennnne. —05Vto Ve +0.5v  |Commercial 0°Cto +70°C 3.3V 0.3V
DC Input VoltageP!.................ccoccooo....... —0.5V to Ve + 0.5V Industrial —40°C 1o +85°C
Current into OUtPULS (LOW) .......cvuvvveeerereeeeeseseneeenen 20 mA Automotive —40°C to +125°C
DC Electrical Characteristics Over the Operating Range
-10 -12 -15 -20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Von Output HIGH Voltage|Vcc = Min., lgy = —4.0 mA 2.4 2.4 2.4 2.4 Y
VoL Output LOW Voltage |Vcc = Min., Ig. = 8.0 mA 0.4 0.4 0.4 0.4 \%
Vin Input HIGH Voltage 20 | Vec | 20 | Vee | 20 | Ve | 20 | Ve | V
+0.3 +0.3 +0.3 +0.3
v, B Input LOW Voltage -03| 08 |-03| 08 |[-03| 08 |-03| 08 | V
lix Input Leakage GND £V, < Ve [Com'l/ind’l | -1 +1 -1 +1 -1 +1 -1 +1 pA
Current Automotive -20 | +20 | pA
loz Output Leakage GND <Vguyr< [Comlfindl | -1 | +#1 | -1 | +1 | -1 | +1 | -1 | +1 | pA
Current \(g(lj?put Disabled [Automotive —20 | +20 | pA
lcc Ve Operating Ve = Max., Com’l 90 85 80 75 | mA
Supply Current f = fyax = Utre Ind'l 100 95 20 85 | mA
Automotive 90 | mA
lsB1 Automatic CE Max. Vg, Com'l/ind'l 40 40 40 40 | mA
T.\l’.v.?[ Idnopvx?sCurrent SE‘ i\\?l: or Automotive 45 | mA
ViN S ViL f = fuax
Isg2 Automatic CE Max. Ve, Com’l/Ind’l 10 10 10 10 | mA
P_o(v:v&rodg Y‘:}g&grrem SE i \\//(é(é ~ %%\\// Automotive 15 | mA
orVy<0.3v,f=0
Capacitance!
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp =25°C, f=1MHz, Vo = 3.3V 8 pF
Cout 1/O Capacitance 8 pF
Thermal Resistancel
Parameter Description Test Conditions 44-pin TSOP-1I| 48-FBGA 44-S0J Unit
[OIN Thermal Resistance |Test conditions follow standard 42.96 38.15 25.99 °C/W
e easuring thermal mpedane. o
[OFS inrgghﬁg%sggg)ce per EIA / JESD51. 10.75 9.15 18.8 C/wW
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.
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AC Test Loads and WaveformsP!
10-ns Devices 7 =500 12-, 15-, 20-ns Devices R 3170
OUTPUT 3.3V
30 pF* OUTPUT
* CAPACITIVE LOAD CONSISTS T 30 pF R2
OF ALL COMPONENTS OF THE 1.5V = T 3510
TEST ENVIRONMENT = =
(a) (b)
High-Z Characteristics
R 317Q
3.0V ALL INPUT PULSES 3.3v
90% 90% OUTPUT
GND 10% 10% 5 pFI 35R12Q
Rise Time: 1 V/ns (c) Fall Time: 1 Vins )
AC Switching Characteristics[® Over the Operating Range
-10 -12 -15 -20
Parameter Description Min. Max. Min. Max. Min | Max Min Max. Unit
Read Cycle
tpowe,m Vcc(typical) to the first access 1 1 1 1 us
tre Read Cycle Time 10 12 15 20 ns
tan Address to Data Valid 10 12 15 20 ns
toHA Data Hold from Address Change| 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
tL70E OE LOW to Low-Z 0 0 0 0 ns
thzoe OE HIGH to High-Z8 ° 5 6 7 8 ns
tLzcE CE LOW to Low-Z[ 3 3 3 3 ns
thzce CE HIGH to High-z[® 9 5 6 7 8 ns
tpy CE LOW to Power-Up 0 0 0 0 ns
tpp 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 ns
tHzBE Byte Disable to High-Z 6 6 7 8 ns
Write Cyclel10 11
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. AC characteristics (except High-Z) for 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).

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.

7. tpower 9ives the minimum amount of time that the power supply should be at typical V¢ values until the first memory access can be performed.

8. 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.
9. At any given temperature and voltage condition, tyzcg is less than t, zcg, thzog is less than t, 7og, and tyzwe is less than t 7 for any given device.

10. 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.

11. The minimum Write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of tyzwe and tgp.
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AC Switching Characteristics!® over the Operating Range (continued)
-10 -12 -15 -20
Parameter Description Min. | Max. Min. Max. Min. Max. Min. Max. Unit
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 7 8 10 10 ns
tsp Data Set-Up to Write End 5 6 ns
thp Data Hold from Write End 0 0 ns
tL 2 WE WE HIGH to Low-z[] 3 3 ns
thzwWE WE LOW to High-Z!8 ! 5 6 7 8 ns
tew Byte Enable to End of Write 7 8 10 10 ns
Switching Waveforms
Read Cycle No. 1112 13]
tre -
ADDRESS X
taAn >
DATA OUT PREVIOUS DATA VALID ><><><>< DATA VALID
Read Cycle No. 2 (OE Controlled)3: 4]
ADDRESS >< 9{
tre
N A
tace
OE 5‘ 7(
thzoE
_— e — —_—>
BHE, BLE 'poE
5‘{— tizoe —> 7[
< thzcE —>
1«—— tppe >
1< fizee —> B ¢ )
= HZBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
re—— l7cE ———— | o 1
Vee e tpy \N lcc
SUPPLY 50% 50% N
CURRENT Iss

Notes:

12. Device is continuously selected. OE, CE, BHE and/or BHE =

13. WE is HIGH for Read cycle. .
14. Address valid prior to or coincident with CE transition LOW.

Document #: 38-05134 Rev. *G
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Switching Waveforms (continued)
Write Cycle No. 1 (CE Controlled)!15: 16]

twe
ADDRESS X ><
CE e tgp ————> tsce
NY A»
-« taw > tan
twe
WE NN\ NN para
- tsw >
B BLE R Vats
le—— tgp —>{= tHDj
DATA /O /
Write Cycle No. 2 (ﬁ or BHE Controlled)
twe
ADDRESS X ><
- [ tSA —_— tBW
BHE, BLE
N Vil
- taw “ - .
trwE
N NONNNNNNR Y%
tsce
== /
CE \ \\ \ \é\ /
j«—— tgp — = tHDj

DATA I/O

N\

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.
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Switching Waveforms (continued)
Write Cycle No. 2 (ﬁ Controlled, OE LOW)

twe
ADDRESS X X
GE - tsce > /
N
-« taw >
- gy [ T
trwE >
we AN A
- tBW >
AN /
< tHzwe " tsp —=€ tyyp
DATA /0 >—|27
— Tt zwE —>‘
Truth Table
CE | OE | WE | BLE | BHE 1/0g—1/O7 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)
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Ordering Information
Ordering Code

Package
Diagram

51-85106

51-85106

48-ball Fin

48-ball Fi
44-lead (400-mil) Molded SOJ

ne Pitch BGA (Pb-Free)

Industrial

CY7C1041CV33-10BAC

51-85082
51-85082

44-pin TSOP 1l Z44

44-lead (400-mil) Molded SOJ (Ph-Free)

44-pin TSOP Il Z44 (Pb-Free)

CY7C1041CV33-10BAXC
CY7C1041CV33-10VC

51-85087

51-85087
48-ball Fine Pitch BGA

Commercial

CY7C1041CV33-10VXC

51-85106

48-ball Fine Pitch BGA (Pb-Free)

44-pin TSOP 1l Z44

CY7C1041CV33-10zZC

51-85106

CY7C1041CV33-10ZXC
51-85087

44-pin TSOP 1l Z44 (Pb-Free)

Industrial

CY7C1041CV33-10BAI
51-85087

44-lead (400-mil) Molded SOJ

44-lead (400-mil) Molded SOJ (Pb-Free)

CY7C1041CV33-10BAXI

CY7C1041CV33-10ZI
51-85082

51-8508

2
44-pin TSOP Il Z44

CY7C1041CV33-10ZXI
51-850

87
44-pin TSOP Il Z44 (Pb-Free)

CY7C1041CV33-12VC
51-85

087
48-ball Fine Pitch BGA (Pb-Free)

Commercial

12
CY7C1041CV33-122C

CY7C1041CV33-12VXC

51-85106

44-lead (400-mil) Molded SOJ (Ph-Free)

51-85082

44-pin TSOP 1l Z44

CY7C1041CV33-12ZXC
CY7C1041CV33-12BAXI

51-85087

1-85087 |44-pin TSOP Il Z44 (Pb-Free)
44-lead (400-mil) Molded SOJ

Industrial

CY7C1041CV33-12VXI
5

51-85082

44-lead (400-mil) Molded SOJ (Pb-Free)

CY7C1041CV33-1271
CY7C1041CV33-12ZXIl
CY7C1041CV33-15VC

44-pin TSOP Il z44
44-pin TSOP 1l Z44 (Pb-Free)

51-85082
44-lead (400-mil) Molded SOJ

51-85087
51-85087

Commercial

CY7C1041CV33-15VXC

51-85082

44-lead (400-mil) Molded SOJ (Pb-Free)

15
CY7C1041CV33-15Z2C

44-pin TSOP Il Z44

CY7C1041CV33-15ZXC

51-85082
51-85087

44-pin TSOP 1l Z44 (Pb-Free)

Industrial

CY7C1041CV33-15VI

51-85087

44-lead (400-mil) Molded SOJ (Pb-Free)

44-pin TSOP Il Z44

CY7C1041CV33-15VXI
CY7C1041CV33-15ZI

51-85082
51-85087

44-pin TSOP Il Z44 (Pb-Free)

CY7C1041CV33-15ZXI

51-85087
44-pin TSOP 1l Z44

44-pin TSOP 1l Z44 (Pb-Free)

CY7C1041CV33-20VXC
C

ZXC
51-85087

Automotive

20
CY7C1041CV33-20Z

51-85087

48-ball Fine Pitch BGA

CY7C1041CV33-20

0ZI
51-85106

48-ball Fine Pitch BGA (Pb-Free)

20ZXI

44-lead (400-mil) Molded SOJ

CY7C1041CV33-2
CY7C1041CV33-

51-85106

-20BAE
51-85082

44-lead (400-mil) Molded SOJ (Pb-Free)

CY7C1041CV33

3-20BAXE
51-85082

44-pin TSOP 1l Z44

44-pin TSOP 1l Z44 (Pb-Free)

CY7C1041CV3

CY7C1041CV33-20VE

51-85087
51-85087

44-pin TSOP I Z44 (Pb-Free)

CY7C1041CV33-20VXE

51-85087

CY7C1041CV33-20ZE
CY7C1041CV33-20ZXE

1CV33-20ZSXE
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Package Diagrams

TOP VIEW

A1 CORNER
; 12 3 4

48-Ball (7.00 mm x 8.5 mm x 1.2 mm) FBGA (51-85106)

BOTTOM VIEW

©0.05M @‘

20.25 M @‘B

20.30£0.05(48X)

0.53+0.05

|
A \
B
c
o D
= | _
& E
@ F
G
H
[B |—<=——7.00£0.10

5 4 /3 2 1
‘ <
\
@ooooJ
—® 0 0|00 0
" 000000
EH 5 000000
ER ooo‘ooo
E 000000
= ooolooo

0.36

T T T T U

SEATING PLANE
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Package Diagrams (continued)
44-lead (400-mil) Molded SOJ (51-85082)

44 23

DIMENSIONS IN INCHES MIN.

O MAX.

SEATING PLANE

0023
MAX. 0.013 0033 TYP. 0.025
0.023 MIN. 51-85082-B
44-pin TSOP Il (51-85087)
DIMENSION IN MM CINCH)
MAX
WIN
22 . PIN 1 1D.
__] I EEEEEEEEEEEEEEEEEEEEELE
g R
® o
R b
o “—l HEHEHEEHHHEHHHHHEHHEEHHHEE\ EJECTOR PIN
TOP VIE BOTTOM VIEW

10.262_<0.404)
.400¢0. —
0.800 BSC ﬂ_mm.?l -~ 10058 <0.396>
0.0315) —I I— 0.300 ¢0.012> BASE PLANE
i 0°-5 0.210 ¢0.0083)
e o o o+ L U120 U00475
f } [2o.10co04>]
18517 <0.729 " 0597 (0.0235)
N 18313 72D 8 ~ 0406 00160
3 8K SEANING 51-85087-*A
~ |~ o
z 8
= Py =

All products and company hames mentioned in this document may be the trademarks of their respective holders.

Document #: 38-05134 Rev. *G Page 11 of 12

© Cypress Semiconductor Corporation, 2006. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be
used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its
products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.



Iy

Py
F—
F—4
4
4

CYPRESS

CY7C1041CV33

PERFORM

Document History Page

Document Title: CY7C1041CV33 4-Mbit (256K x 16) Static RAM
Document Number: 38-05134

REV. ECN NO. [Issue Date gtrwlghgé Description of Change

ok 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

*G 435387 See ECN NXR Changed address of Cypress Semiconductor Corporation on Page# 1 from

“3901 North First Street” to “198 Champion Court”

Removed -8 Speed bin from Product offering.

Corrected typo in description for BHE/BLE in pin definitions table on Page# 3
corrected ther Pin name from OE2 to OE.

Included the Maximum Ratings for Static Discharge Voltage and Latch up
Current.

Changed the description of I} current from Input Load Current to

Input Leakage Current

Updated the Ordering Information table and replaced the Package Name
column with Package Diagram.
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