'Aﬁ CYPRESS CY7C1041CV33

~p” EMBEDDED IN TOMORROW™ 4-Mbit (256 K x 16) Static RAM

Features Functional Description
m Temperature ranges The CY7C1041CV33 is a high performance CMOS static RAM
A Industrial: =40 °C to 85 °C organized as 262,144 words by 16 bits.
m Pin and function compatible with CY7C1041BV33 To write to the device, take Chip Enable lﬁ) and Write Enable
(WE) inputs LOW. If Byte Low Enable (BLE) is LOW, then data
m High speed from 1/O pins (/IOq through 1/07), is written into the location
Otaa=8ns specified_on the address pins (Ag through Aq7). If Byte High

L ’ Enable (BHE) is LOW, then data from IO pins (I/Og through 1/045)
m Low active power is written into the location specified on the address pins (Ag
3360 mW (max) through A47).

m 2.0 V data retention To read from the device, take Chip Enable (CE) and Output
Enable (OE) LOW while forcing the Write Enable (WE) HIGH. If

m Automatic power down when deselected Byte Low Enable (BLE) is LOW, then data from the memory

m TTL-compatible inputs and outputs location specified by the address pins appear on 1/0Og to 1/05. If

) e — — Byte High Enable (BHE) is LOW, then data from memory

m Easy memory expansion with CE and OE features appears on I/Og to 1/045. For more information, see the Truth

m Available in Pb-free 44-pin TSOP Il package Tabclje on page 10 for a complete description of Read and Write
modes.

The input and output pins (I/Og through 1/045) 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).

For a complete list of related documentation, click here.
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Selection Guide

Description -8 Unit
Maximum Access Time 8 ns
Maximum Operating Current 100 mA
Maximum CMOS Standby Current 10 mA

Pin Configurations
Figure 1. 44-pin TSOP Il pinout (Top View) [1]

O
Ao [ 1 44 1 Aq7
A2 43 0 A1e
A3 42 [1 Ass
As [ 4 41 [] OE
As05 40 [1 BHE
CEL]6 39 [ BLE
1100 O 7 38 [ /045
1104 8 37 [0 /044
110, 0 9 36 [ /043
VCC 11 34 1 VSS
VSS 012 33 1 VCC
I/04 13 32 [ /044
105 ] 14 31 0 1049
106 []15 30 [ 10g
107 16 29 [1 10g
WE 17 28 [1 NC
As []18 27 0 Aqy
As []19 26 [0 A3
A7 020 251 Aqp
Ag []21 24 [0 Aqq
Ag 22 23 [0 Aqg

Note
1. NC pins are not connected on the die.
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CY7C1041CV33

Pin Definitions

Pin Name |TSOP Pin Number 1/0 Type Description
Ag-Aq7 1-5, 18-27, 4244 Input Address Inputs. Used to select one of the address locations.
1/0g—1/015 7-10,13-16, Input or Output |Bidirectional Data 1O lines. Used as input or output lines depending on
29-32, 35-38 operation.

NC 28 No Connect No Connects. Not connected to the die.

WE 17 Input or Control |Write Enable Input, Active LOW. When selected LOW, a write is
conducted. When deselected HIGH, a read is conducted.

CE 6 Input or Control |Chip Enable Input, Active LOW. When LOW, selects the chip. When HIGH,
deselects the chip.

BHE, BLE 40, 39 Input or Control |Byte Write Select Inputs, Active LOW. BHE controls 1/045—1/Og, BLE
controls 1/07—1/O,.

OE 41 Input or Control |Output Enable, Active LOW. Controls the direction of the 1/O pins. When
LOW, the IO pins are allowed to behave as outputs. When deasserted HIGH,
the I/O pins are tri-stated and act as input data pins.

Vss 12, 34 Ground Ground for the Device. Connected to ground of the system.

Vee 11, 33 Power Supply |Power Supply Inputs to the Device.

Document Number: 38-05134 Rev. *R
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Maximum Ratings DC Input Voltage & ... -0.5VtoVge + 0.5V
) . ) ) ) . Current into Outputs (LOW) .....ooovieeeiiieeee e 20 mA
Exceeding maximum ratings may impair the useful life of the L
device. These user guidelines are not tested. Static Discharge Voltage
(MIL-STD-883, Method 3015) ......cccevverriiiiienieene > 2001V
Storage Temperature ..........ccccoceevveeinnneen. —65 °C to +150 °C
. . Latch Up Current .........cccocviiiiiiiiieieee e > 200 mA
Ambient Temperature with
Power Applied .......ccceeiiiiiiiecee -55°Cto +125 °C operating Range
Supply Voltage
on V¢ Relative to GND U -0.5Vto+4.6V Range Ambient Temperature (Tp) Vee
DC Voltage Applied to Outputs Industrial —40 °C to +85 °C 33V+10%
in High Z State 21 ..........co.ccovverinne. —05VtoVec+05V
Electrical Characteristics
Over the Operating Range
-8
Parameter Description Test Conditions - Unit
Min Max
VoH Output HIGH Voltage Ve = Min, Igy =—4.0 mA 24 - \
VoL Output LOW Voltage Ve = Min, I =8.0 mA - 0.4 \Y,
Viy Input HIGH Voltage 2.0 Vg +03 | V
v Input LOW Voltage -0.3 0.8 v
lix Input Leakage Current GND <V < V¢ -1 +1 pA
loz Output Leakage Current GND < Vgurt = Ve, Output disabled -1 +1 pA
lcc V¢ Operating Supply Current  |Ve = Max, f=fyax = 1tge - 100 mA
Isg1 Automatic CE Power Down Max V¢c, CE > Vi, - 40 mA
Current— TTL Inputs V|N > V|H or V|N < V||_, f= fMAX
Isg2 Automatic CE Power Down Max Ve, CE > Ve — 0.3V, - 10 mA
Current — CMOS Inputs ViIN2Veec—-03V,orVy<03V,f=0
Note

2. V)L (min)=-2.0V and V|y(max) = V¢ + 0.5 V for pulse durations of less than 20 ns.

Document Number: 38-05134 Rev. *R
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Capacitance
Parameter 13 Description Test Conditions Max Unit
CiN Input Capacitance Tpo=25°C,f=1MHz, V=33V 8 pF
Cout Output Capacitance 8 pF
Thermal Resistance
Parameter [ Description Test Conditions TSOP I Unit
Oja Thermal Resistance Test conditions follow standard test methods and 42.96 °C/W
(Junction to Ambient) procedures for measuring thermal impedance, per
Ouc Thermal Resistance EIA/JESDS1 10.75 °C/W
(Junction to Case)
AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms 4]
10-ns devices: 12-, 15-, 20-ns devices:
Nns devices 72500 R317Q
OUTPUT 33
500 30 pF* OUTPUT
* CAPACITIVE LOAD CONSISTS T 30 pF R2
OF ALL COMPONENTS OF THE 1.5 I 3510
TEST ENVIRONMENT — —
(a) (b)
High Z characteristics:
R 317Q
ALL INPUT PULSES 33
3.0V
90% 90% OUTPUT
10% 10% R2
GND ’ - ° pFI 3510
Rise Time: 1 V/ns (c) Fall Time: 1 V/ns (d)

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

4. AC characteristics (except High Z) for 10-ns parts are tested using the load conditions shown in Figure 2 (a). All other speeds are tested using the Thevenin load shown
in Figure 2 (b). High Z characteristics are tested for all speeds using the test load shown in Figure 2 (d).

Document Number: 38-05134 Rev. *R
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Switching Characteristics

Over the Operating Range

Parameter [% Description 8 Unit
Min Max

Read Cycle
toower'! Vce(Typical) to the First Access 100 - us
tre Read Cycle Time 8 - ns
taa Address to Data Valid - 8 ns
toHA Data Hold from Address Change 3 - ns
tace CE LOW to Data Valid - 8 ns
tooe OE LOW to Data Valid - 5 ns
tizoe OE LOW to Low ZI7] 0 - ns
tuzoE OE HIGH to High zI"- 8 - 4 ns
tizce CE LOW to Low ZI™] 3 - ns
tuzee CE HIGH to High ZI7- 8 - 4 ns
tpu CE LOW to Power Up 0 - ns
tep CE HIGH to Power Down - 8 ns
tpBE Byte Enable to Data Valid - 5 ns
tLzBE Byte Enable to Low Z 0 - ns
tHzee Byte Disable to High Z - 5 ns
Write Cycle [% 101
twe Write Cycle Time 8 - ns
tsce CE LOW to Write End 6 - ns
taw Address Setup to Write End 6 - ns
tha Address Hold from Write End 0 - ns
tsa Address Setup to Write Start 0 - ns
towe WE Pulse Width 6 - ns
tsp Data Setup to Write End 4 - ns
tHD Data Hold from Write End 0 - ns
tiwe WE HIGH to Low ZI’] 3 - ns
tuzwe WE LOW to High ZI7- 8 - 4 ns
taw Byte Enable to End of Write 6 - ns
Notes

5. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, and input pulse levels of 0 to 3.0 V.

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

7. Atany temperature and voltage condition, tyzcg is less than t_ zcg, thzgg is less than t| zgg, thzog is less than t| zog, and tyzwe is less than t 7y for any device.

8. tHZIOE, thzce, tHzee, and tyzwe are specified with a load capacitance of 5 pF as in part (d) of Figure 2 on page 6. Transition is measured £500 mV from steady state
voltage. . o o -

9. The internal write time of the memory is defined by the overlap of CE LOW, WE LOW, and BHE/BLE LOW. CE, WE, and BHE/BLE must be LOW to initiate a write.

The transition of these signals terminate the write. The input data setup and hold timing is 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 tSD and tHzwE.

Document Number: 38-05134 Rev. *R Page 7 of 17



aCYPRESS* CY7C1041CV33

~g»” EMBEDDED IN TOMORROW™

Switching Waveforms

Figure 3. Read Cycle No. 1 (Address Transition Controlled) (11,12]

v

tRC

ADDRESS X
tAA »|
fe—— toya ——>f
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Figure 4. Read Cycle No. 2 (ﬁ Controlled) (12, 13]

ADDRESS >< ><
tre
CE \Y /4
N /|
tace
OE 5‘ 7(
< thzoe —>
- B o tDOE —_—
BHE, BLE 5{_ tizog = 71
<= tHzce —>
1< foBE >
T tzBe —>
tHzBe —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT & DATA VALID >—
je—— ti7cE ————» —— tpp —>f
Vee v \ lcc
SUPPLY 50% 50% N |
CURRENT SB
Notes

11. Device is continuously selected. OE, CE, BHE, and/or BLE = VL.
12. WE is HIGH for read cycle. .
13. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Figure 5. Write Cycle No. 1 (CE Controlled) ['4 19]

twe

ADDRESS P4 X

«——————— tgp —————> tsce
CE
\ \é\ 7[
- tAW >
e———— typ —>
< tpwE >
WE \Q\ 7(
< tBW >
BHE, BLE N A
fe—— tgp —>|= tHD\"
DATA 10 /
Figure 6. Write Cycle No. 2 (BLE or BHE Controlled)
twe
ADDRESS 3{ X
- < tsa > tew >
BHE, BLE \ Q l
N /|
- tAW >
e E— tHA —>
tPwe >
__ 4
WE \\ \é\ Z
tsce >
cE o
CE \ \é\ /|
le—— tgp — = tHDd

DATA 10 /

Notes o
14. Data 10 is high impedance if OE, BHE, and/or BLE = V.

15. If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high impedance state.

Document Number: 38-05134 Rev. *R
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Switching Waveforms (continued)

Figure 7. Write Cycle No. 3 (ﬁ Controlled, OE LOW) (16]

twe

ADDRESS X X

Y

- tsce
CE < /
-< t >
AW e—— tp —>
< {gp —b'

Y

tpwe

" T S
S NN /

- thzwe -I tsp —>{= tp
DATA 10 Note 17

«— t) 7\WE —>|

Notes
16. The minimum write cycle pulse width should be equal to the sum of tg; and t,,e.
17. During this time 1/Os are in output state. Do not apply input signal.
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Truth Table
CE | OE | WE | BLE | BHE | /0,/O; | 1/0g-1/O45 Mode Power
H X X X X High Z High Z Power Down Standby (lsg)
L L H L L |DataOut |DataOut |Read - AllBits Active (Icc)
L H Data Out |High Z Read — Lower Bits Only Active (Icc)
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 H Data In High Z Write — Lower Bits Only Active (Icc)
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)
L X X H H High Z High Z Selected, Outputs Disabled |Active (Icc)

Document Number: 38-05134 Rev. *R
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Ordering Information

Cypress offers other versions of this type of product in many different configurations and features. The below table contains only the
list of parts that are currently available.For a complete listing of all options, visit the Cypress website at www.cypress.com and refer
to the product summary page at http://www.cypress.com/products or contact your local sales representative.

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives and distributors. To find the office
closest to you, visit us at http://www.cypress.com/go/datasheet/offices.

. Pack i
S([;est-;d Ordering Code D?:gl?agrﬁ Package Type 0%2':;?9
8 |CY7C1041CV33-8ZSXI 51-85087 |44-pin TSOP Type Il (Pb-free) Industrial

Please contact your local Cypress sales representative for availability of these parts

Ordering Code Definitions

Cy 7C 1 04 1 CV33 -8 ZS X |

T— Temperature Range:

| = Industrial
X = Pb-free; X Absent = Leaded
Package Type:

ZS = 44-pin TSOP 1l

Speed Grade: 8 =8 ns
V33=3.0Vto3.6V

Process Technology: C = 150 nm
Data width: x 16-bits

Density: 04 = 4-Mbit

Fast Asynchronous SRAM
Marketing Code: 7C = SRAMs
Company ID: CY = Cypress

Document Number: 38-05134 Rev. *R Page 12 of 17
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Package Diagram

22

Figure 8. 44-pin TSOP Z44-ll Package Outline, 51-85087

PIN 1 LD.

1

+
Al

23

11,938 €0.470,

FS
ES

T0P VIEW

040000.016) 1|
0.800 BSC
(0.0315) “ ’- 0.300 €0.012

1194 <€0.047
0.991 <0.03% “

10.262 <0.404>

/ BASE PLANE

18517 <0.729>
18313 (0.72D

DIMENSION IN MM (INCH> }%IAT)l('
PKG WEIGHT: REFER TO PMDD SPEC

Document Number: 38-05134 Rev. *R

\\QO.IO (.0g4)

SEATING
PLANE

0059)

<0,

0.150 <0

EEEEEEEEEEEEEEEEEEEELEEN

EJECTOR MARK
(OPTIONAL>

BOTTOM VIEW ANVWHERE N THE

BOTTOM PKG

10.262 €0.404>

” 10,058 <0.396)
eose | 0210 €0.0083)

(

‘JL_' 0.120 <0.0047>

0.597 €0.0235)

"~ 0406 <(0.0160>

51-85087 *E

Page 13 of 17



A

w CYPRESS

~»” EMBEDDED IN TOMORROW™

CY7C1041CV33

Acronyms Document Conventions
Acronym Description Units of Measure
CE Chip Enable Symbol Unit of Measure
CMOS Complementary Metal Oxide Semiconductor °C degree Celsius
I/0 Input/Output MHz megahertz
OE Output Enable MA microampere
SRAM Static Random Access Memory HS microsecond
TSOP Thin Small Outline Package mA milliampere
TTL Transistor-Transistor Logic mm millimeter
WE Write Enable ms millisecond
mwW milliwatt
ns nanosecond
Q ohm
% percent
pF picofarad
\% volt
W watt

Document Number: 38-05134 Rev. *R
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CY7C1041CV33

Document History Page

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

Rev. ECN No. | Issue Date 8;'3“;; Description of Change
> 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 Removed -8 Speed bin from Product offering.
Corrected typo in description for BHE/BLE in pin definitions table on Page# 3
corrected their Pin name from OE2 to OE.
Included the Maximum Ratings for Static Discharge Voltage and Latch up
Current.
Changed the description of I;x current from Input Load Current to
Input Leakage Current
Added note# 4 on page# 4
Updated the Ordering Information table
*H 499153 See ECN NXR Added Automotive-A Operating Range
Changed tooyer value from 1 us to 100 ps
Updated Ordering Information table
*| 2104110 See ECN | VKN/AESA |Added Automotive-E specs for 12 ns speed
Updated Ordering Information table
*J 2897141 03/22/10 AJU/NVIVG |Updated Ordering Information (Removed inactive parts).
Updated Package Diagram.
*K 3072834 | 11/12/2010 PRAS |Updated Ordering Information:
Removed inactive parts.
Added Ordering Code Definitions.
*L 3186840 | 03/03/2011 PRAS |Updated Features.

Updated Selection Guide (Added -8 ns speed grade devices and removed -10
ns, -12 ns, -15 ns and -20 ns speed grade devices).

Removed Figure “48-Ball FBGA Pinout (Top View)” and renamed Figure
“44-Pin SOJ/TSOP Il (Top View)” as “44-pin TSOP Il (Top View)” in Pin Config-
urations.

Updated Pin Definitions (Deleted the column “BGA Pin Number” and renamed
the column “SOJ, TSOP Pin Number” as “TSOP Pin Number”.

Updated Operating Range

Updated Electrical Characteristics (Added -8 ns speed grade devices and
removed -10 ns, -12 ns, -15 ns and -20 ns speed grade devices).

Updated Thermal Resistance (Deleted the columns SOJ and FBGA).
Updated Switching Characteristics (Added -8 ns speed grade devices and
removed -10 ns, -12 ns, -15 ns and -20 ns speed grade devices).

Updated Ordering Information (Added new speed bin (-8 ns speed grade
devices) and removed -10 ns, -12 ns, -15 ns and -20 ns speed grade devices).
Added Acronyms and Units of Measure.

Dislodged Automotive information to new datasheet (001-67307)

Removed SOJ and FBGA package related information in all instances in the
document.

Updated to new template.
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CY7C1041CV33

Document History Page (continued)

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

Rev. ECN No. | Issue Date 8rl;lagn;¢: Description of Change

*M 3199948 | 03/18/2011 PRAS |Updated Features (Updated Operating Temperature Range from Commercial
to Industrial).
Updated Operating Range (Updated Operating Temperature Range from
Commercial to Industrial).
Updated Ordering Information (Updated Operating Temperature Range from
Commercial to Industrial).

*N 3266084 | 05/28/2011 PRAS |Updated Functional Description (Removed “For best practice
recommendations, refer to the Cypress application note AN1064, SRAM
System Guidelines.”).

*O 4315741 | 03/20/2014 VINI Updated Package Diagram:
spec 51-85087 — Changed revision from *C to *E.
Updated to new template.
Completing Sunset Review.

P 4578447 | 01/16/2015 VINI Added related documentation hyperlink in page 1.
Updated Switching Waveforms:
Added Note 16 and referred the same note in Figure 7.

*Q 4702949 | 03/27/2015 VINI Updated Switching Waveforms:
Added Note 17 and referred the same note in DATA 10 in Figure 7.
Completing Sunset Review.

*R 5962455 | 11/09/2017 |AESATMP8|Updated logo and Copyright.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products

ARM® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch

PSoC® Solutions
PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support

cypress.com/support

USB Controllers
Wireless Connectivity

cypress.com/usb
cypress.com/wireless
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including any software or firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress
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systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the failure of the
device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any component of a device or system whose failure to perform can be reasonably
expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, and other
liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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