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Features
m High speed
Otaa=10ns/15ns

m Low active and standby currents

a Active current: Ic = 38-mA typical
a Standby current: Igg, = 6-mA typical

m Operating voltage range: 1.65Vto 2.2V, 2.2V to 3.6 V, and
45Vt055V

m 1.0-V data retention
m TTL-compatible inputs and outputs

m Pb-free 44-pin SOJ, 44-pin TSOP I, and 48-ball VFBGA
packages

Functional Description

CY7C1041GN is high-performance CMOS fast static RAM
Organized as 256K words by 16-bits.

Product Portfolio

CY7C1041GN

4-Mbit (256K words x 16 bit) Static RAM

Data writes are performed by asserting the Chip Enable (CE)and
Write Enable (WE) inputs LOW, while providing the data on 1/0g
through 1/045 and address on A through A7 pins. The Byte High
Enable (BHE) and Byte Low Enable (BLE) inputs control write
operations to the upper and lower bytes of the specified memory
location. BHE controls 1/Og through 1/045 and BLE controls 1/0Og
through 1/05.

Data reads are performed by asserting the Chip Enable (CE) and
Output Enable (OE) inputs LOW and providing the required
address on the address lines. Read data is accessible on the /0
lines (I/Oq through 1/045). Byte accesses can be performed by
asserting the required byte enable signal (BHE or BLE) to read
either the upper byte or the lower byte of data from the specified
address location.

All'l/Os (I/0q through 1/045) are placed in a high-impedance state
during the following events:

m The device is deselected (CE HIGH)
m The control signals (ﬁ, BLE, BHE) are de-asserted
The logic block diagram is on page 2.

Power Dissipation
Speed .
(ns) Operating Icc, (MA)
Product Range Vcc Range (V) Standby, Igg, (MA)
f = fmax
10/15 1 1
Typ Q] Max Typ (1 Max

CY7C1041GN18 Industrial 1.65V-2.2V 15 - 40 6 8
CY7C1041GN30 22V-36V 10 38 45
CY7C1041GN 45V-55V 10 38 45

Notes

1. Typical values are included only for reference and are not guaranteed or tested. Typical values are measured at V¢ = 1.8 V (for a V¢ range of 1.65 V-2.2 V),
Vee =3V (for a Ve range of 2.2 V-3.6 V), and Vg = 5 V (for a V¢ range of 4.5 V-5.5V), Ty = 25 °C.

Cypress Semiconductor Corporation
Document Number: 001-95413 Rev. *B

198 Champion Court .

San Jose, CA 95134-1709 . 408-943-2600
Revised February 1, 2016
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Logic Block Diagram — CY7C1041GN
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Pin Configurations

Figure 1. 48-ball VFBGA (6 x 8 x 1.0 mm) pinout,

Package/Grade ID: BVXI (2.3]
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Notes
2. NC pins are not connected internally to the die.

6
(o) | A
B
C
(co | D
Gs9 | E
F
G
(o) | H

Figure 2. 48-ball VFBGA (6 x 8 x 1.0 mm) pinout,
Package/Grade ID: BVJXI [
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Figure 3. 44-pin TSOP Il / 44-pin SOJ pinout 2]
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= /OE
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m /015
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m /013
= 1/012
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= VCC
= 1/011
= 1/010
= 1/09
= 1/08
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M A14
= A13
= A12
= A11

23

= A10

3. Package type BVJXIis JEDEC compliant compared to package type BVXI. The difference between the two is that the higher and lower byte 1/Os (I/Of7.; and I/Oj15.g

balls are swapped.

Document Number: 001-95413 Rev. *B
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Maximum Ratings

Exceeding maximum ratings may impair the useful life of the
device. These user guidelines are not tested.

Storage temperature ..........cccocoiiiiiiinnenn. —65 °C to +150 °C

Ambient temperature

CY7C1041GN
DC input voltage ! ......o.covvvieein -0.5VtoVge + 0.5V
Current into outputs (in LOW state) ........cccccoevcveeinnenn. 20 mA
Static discharge voltage
(MIL-STD-883, Method 3015) ....ceevvvieeviiieeiiieeeee >2001V
Latch-up current ........ccoevvveeeieieie s > 140 mA

with power applied ........cccoeveeveeeeevrerenn. —-55°C to +125 °C Operating Range
Supply volta_ge ” Grade Ambient Temperature Vee
on V¢ relative to GND ¥ ..., —05VtoVec+05V industrial 40 °C 10 +85 °C 165V 1022V,
DC voltage applied to outputs 22Vto36V,
in HI-Z State ¥ ..o —0.5Vto Vg + 05V 45Vto55V
DC Electrical Characteristics
Over the operating range of —40 °C to 85 °C
Parameter Description Test Conditions 10ns/13ns Unit
Min Typ[5] Max
Vou Output HIGH  [1.65 V10 2.2V [Ve = Min, loy = -0.1 mA 1.4 - - v
voltage 22V102.7V |Vgg = Min, loy = —1.0 mA 2 - -
27V1036V |Vec = Min, lgy =—4.0 mA 2.2 - -
45V1t055V Voo = Min, Iy =—4.0 mA 2.4 - -
45V1055V Voo =Min, gy =-0.1 mA Ve —0.50] - -
VoL Output LOW  [1.65V 10 2.2V V¢ = Min, g = 0.1 mA - - 0.2 Vv
voltage 22V1027V |Veg = Min, Io, = 2 mA - - 04
27V103.6V |Vge=Min, I =8 mA - - 0.4
45V1t055V |Vee = Min, I, =8 mA - - 0.4
ViH Input HIGH 1.65Vt022V |- 1.4 - Voo + 024 v
voltage 22Vt027V |- — |Vec+0.3#
27Vt 36V |- - Ve +0.314
45Vt055V |- 2.2 - Ve + 0.5
Vi Input LOW 1.65Vt022V |- -0.24 - 0.4 %
voltage 22Vt027V |- —0.31] - 0.6
27Vto36V |- -0.34! - 0.8
45Vt055V |- -0.5M! - 0.8
lix Input leakage current GND < V|y 2 Vee -1 - +1 pA
loz Output leakage current GND < Vgut £ Ve, Output disabled -1 - +1 pA
lcc Operating supply current Max Vee, loyt = 0 mA, |f=100 MHz - 38 45 mA
CMOS levels = 66.7 MHz ~ ~ 20
Isg1 Automatic CE power-down Max V¢c, CE > Vig, - - 15 mA
current — TTL inputs ViNZVigor VN <V, f=fuax
Isg2 Automatic CE power-down Max Vg, CE > Vee—0.2V, - 6 8 mA
current — CMOS inputs ViIN=Vee—-02VorVy<02V,f=0
Notes

4. Vi min)=—2.0Vand V|ymax)

=V + 2V for pulse durations of less than 2 ns.

5. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vo = 1.8 V (for Vg range of 1.65 V-2.2 V), Ve =3V
(for Vgc range of 2.2 V-3.6 V), and Ve = 5 V (for V¢ range of 4.5 V-5.5 V), Ty = 25 °C.

6. This parameter is guaranteed by design and not tested.

Document Number: 001-95413 Rev. *B
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Capacitance
Parameter [} Description Test Conditions  |48-ball VFBGA| 44-pin SOJ |44-pin TSOP Il| Unit
Cin Input capacitance Tp=25°C,f=1MHz, 10 10 10 pF
Cout /O capacitance Vee =Vecyr) 10 10 10 pF
Thermal Resistance
Parameter [] Description Test Conditions 48-ball VFBGA| 44-pin SOJ |44-pin TSOP IlI| Unit
Oa Thermal resistance Still air, soldered on a 31.35 55.37 68.85 °C/W
(junction to ambient) 3 x 4.5 inch, four-layer
0,0 Thermal resistance printed circuit board 14.74 30.41 1597 | °CW
(junction to case)
AC Test Loads and Waveforms
Figure 4. AC Test Loads and Waveforms (8
High-Z Characteristics: R1
50 Q v
Output V. ce
™ Output
ZO: 500 ISO pF* 5PF*—'|'_ R2
= = = * Includin = —
(@) jig and 9 B -
* Capacitive load consists scope (b)
of all components of the All Input Pulses
test environment VyiH
90%
GND
Rise Time: Fall Time:
>1Vins (c) >1Vins
Parameters 1.8V 3.0V 50V Unit
R1 1667 317 317 Q
R2 1538 351 351 Q
V1H 0.9 15 1.5 \%
VHIGH 1.8 3 3 \%
Notes
7. Tested initially and after any design or process changes that may affect these parameters.
8. Full-device AC operation assumes a 100-us ramp time from 0 to Vg(min) @nd a 100-ps wait time after V¢ stabilization
Page 6 of 18
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Data Retention Characteristics

Over the operating range of —40 °C to 85 °C
Parameter Description Conditions Min Max Unit

VbR V¢ for data retention 1 - \Y
lccor Data retention current Vee=1.2V, CE> Vee—0.2 Vel - 8 mA
VlN > VCC -0.2V,or VlN <02V
tcpr! 1% Chip deselect to data retention 0 - ns
time
tgl® 101 Operation recovery time Vee 222V 10 - ns
VCC <22V 15 — ns
Data Retention Waveform
Figure 5. Data Retention Waveform [
DATA RETENTION MODEHZV
Vee Vecmin) Vor=1.0V /1" Vecmin
ktCDRﬂ «——tr—>
e N
Notes
9. Full-device operation requires linear V¢ ramp from Vpg to Vegminy 2 100 ps or stable at Ve (miny = 100 ps.
10. These parameters are guaranteed by design.
Page 7 of 18
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AC Switching Characteristics
Over the operating range of —40 °C to 85 °C

Parameter [] Description 10 ns 15 ns Unit
Min Max Min Max
Read Cycle
tre Read cycle time 10 - 15 - ns
tan Address to data - 10 - 15 ns
toHA Data hold from address change 3 - 3 - ns
tace CE LOW to data ['?] - 10 - 15 ns
tooe OE LOW to data - 45 - 8 ns
tLzoE OE LOW to low impedance ['3 14 0 - 0 - ns
thzoe OE HIGH to HI-z [13.14] - 5 - 8 ns
tzce CE LOW to low impedance [12: 13, 14] 3 - 3 - ns
thzce CE HIGH to HI-z [12.13,14] - 5 - 8 ns
tey CE LOW to power-up 12 14.19] 0 - 0 - ns
trp CE HIGH to power-down [12: 14, 5] - 10 - 15 ns
tpBE Byte enable to data valid - 4.5 - 8 ns
ti78e Byte enable to low impedance ['4] 0 - 0 - ns
tuzee Byte disable to HI-z [14] - 6 - 8 ns
Write Cycle (15, 16]

twe Write cycle time 10 - 15 - ns
tsce CE LOW to write end [1?] 7 - 12 - ns
taw Address setup to write end 7 - 12 - ns
tha Address hold from write end 0 - 0 - ns
tsa Address setup to write start 0 - 0 - ns
tpwe WE pulse width 7 - 12 - ns
tsp Data setup to write end 5 - 8 - ns
tHD Data hold from write end 0 - 0 - ns
tLzwE WE HIGH to low impedance [13: 14] 3 - 3 - ns
tizwe WE LOW to HI-z [13.14] - 5 - 8 ns
tew Byte Enable to write end 7 - 12 - ns
Notes

11. Test conditions assume a signal transition time (rise/fall) of 3 ns or less, timing reference levels of 1.5 V (for V¢ > 3 V) and V¢/2 (for Ve < 3 V), and input pulse
levels of 0to 3 V (for Vg >3 V) and 0 to Vg (for Ve < 3 V). Test conditions for the read cycle use outputloading, as shownin part (a) of Figure 4 on page 6, unless specified otherwise.

12. For all dual chip enable devices, CE is the logical combination of CE4 and CE,. When CE, is LOW and CE; is HIGH, CE is LOW; when CEj is HIGH or CE; is LOW,
CE is HIGH.

13. thzoe thzce: tHzwe, thzee tizoe: tLzce, tzwe, and t zgE are specified with a load capacitance of 5 pF, as shown in part (b) of Figure 4 on page 6. Transition is measured £200 mV from
steady state voltage.

14. These parameters are guaranteed by design and are not tested.

15. The internal write time of the memory is defined by the overlap of WE =V, CE =V, , and BHE or BLE = V.. These signals must be LOW to initiate a write, and the

HIGH transition of any of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates
the write.
16. The minimum write cycle pulse width in Write Cycle No. 2 (WE Controlled, OE LOW) should be equal to sum of tgp and tyzye.

Document Number: 001-95413 Rev. *B Page 8 of 18
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Switching Waveforms
Figure 6. Read Cycle No. 1 (Address Transition Controlled) [17, 18]
tRC
ADDRESS i >
« tan -
tOHA
PREVIOUS DATA L
DATAI/O VALID DATA, ; VALID

Figure 7. Read Cycle No. 2 (ﬁ Controlled) 18, 19]

ADDRES?
- tre >
CE N / PR A
. tae — thzce—>
OE
t —
. to , HZOE
I ~ tizoe—™
BHE/ — -
BLE X
e tpge > «——thzBE——>
tizge—™
DATAI/O HIGH IMPEDANCE / DATAout VALID / |MP|-£S£|NCE
tizce—————>
fe————— tp
Vee X
SUPPLY N "
CURRENT

Notes
Page 9 of 18

17. The device is continuously selected, OE = Vi, CE= VL, BHE or BLE or both =V,
18. WE is HIGH for the read cycle. o
19. Address valid prior to or coincident with CE LOW transition.

Document Number: 001-95413 Rev. *B
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Switching Waveforms (continued)
Write Cycle No. 1 (CE Controlled) [20- 2]

Figure 8.
twc
ADDRESS L
ts
tSCE
(; X, i
taw
tha
tewe
WE =
tEW
BLE
OE
thzoe— teo e thp—
DATA 1/0 4<< DATAN VALID |
Figure 9. Write Cycle No. 2 (WE Controlled, OE LOW) [20: 21, 2]
twe
ADDRESi/ V.
x tsce
CE /

_ — tew

BHE / NN /

BLE /

tha

tpwe

tsa

WE
tizwe

tsp et

«DATA wn VALID

—» tHZWE

DATA I/0

Notes
20. The internal write time of the memory is defined by the overlap of WE =V, , CE =V, and BHE or BLE =V, . These signals must be LOW to initiate a write, and the
HIGH transition of any of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates

the write. o _ -
21.Data I/O is in HI-Z state if CE = V|, or OE =V}, or BHE, and/or BLE = V.
22. The minimum write cycle pulse width should be equal to sum of tgp and tyzye.

Page 10 of 18
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Switching Waveforms (continued)

Figure 10. Write Cycle No. 3 (BLE or BHE Controlled) [23 24]

twe
ADDRESE/ >,
1 N ‘ tsce
C;E /
taw
tsa tHA
. taw
BHE/ N i
BLE

tewe
wE \ L £ 7
/
-t
<7tHZW54“‘ tso Ho e tizw
(& oo | — kXX

DATAI/O
/|
Figure 11. Write Cycle No. 4 (WE Controlled) [23: 24. 25]

twe
ADDRESS X X
< tsce /

CE, \é\

CE
2 /|
tha

taw
| .
tpwe

o a7/

< tSA —_—>

BHE/BLE \éi
S /
OE 7 tHD
DATA /O : NOTE 26 >< ><>< < DATA IN VALID
< thzoE

Notes
23. The internal write time of the memory is defined by the overlap of WE =V, CE = V,,, and BHE or BLE =V, . These signals must be LOW to initiate a write, and the
HIGH transition of any of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates

the write.
24.Data /0 is in HI-Z state if CE = V}yy, or OE =V, or BHE, and/or BLE =V
25. Data I/O is high impedance if OE = V.
26. During this period the 1/Os are in output state. Do not apply input signals

Page 11 of 18
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Truth Table
CE | OE | WE | BLE | BHE | 1/04—/O; | /Og—1/O45 Mode Power

H [ X7 x27T| x[271 | x[27] HI-Z HI-Z  |Power down Standby (Igg)
L L H L L Dataout | Dataout |Read all bits Active (Icc)
L L H L H Data out HI-Z Read lower bits only Active (Icc)
L L H H L HI-Z Data out |Read upper bits only Active (Icc)
L X L L L Data in Datain |Write all bits Active (Icc)
L X L L H Data in HI-Z Write lower bits only Active (Icc)
L X L H L HI-Z Data in |Write upper bits only Active (Icc)
L H H X X HI-Z HI-Z Selected, outputs disabled Active (Icc)

Notes

27.The input voltage levels on these pins should be either at V), or V.

Document Number: 001-95413 Rev. *B
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Speed | Voltage . Package Package Type Operating
(ns) Range Ordering Code Diagram (all Pb-free) Range
Industrial

10 |[2.2V-3.6V |CY7C1041GN30-10ZSXI

51-85087 |44-pin TSOP I

CY7C1041GN30-10BVXI

51-85150 |48-ball VFBGA (6 x 8 x 1.0 mm)

CY7C1041GN30-10BVJXI

Compatible

51-85150 |48-ball VFBGA (6 x 8 x 1.0 mm), JEDEC

4.5V-5.5V |CY7C1041GN-10ZSXI

44-pin TSOP I

Ordering Code Definitions
CY 7 C 1 04 1 GN XX - XX XX X

T TTTT

L Temperature Range: | = Industrial

Pb-free

Package Type: XX = ZS or BV or BVJ
ZS = 44-pin TSOP lI;

BV = 48-ball VFBGA,;

BVJ = 48-ball VFBGA JEDEC Compatible

Speed: XX =10 ns

Voltage Range:

30=22V-36V

Document Number: 001-95413 Rev. *B

Process Technology: Revision Code “GN” = 65 nm
Data Width: 1 = x 16-bits
Density: 04 = 4-Mbit
Family Code: 1 = Fast Asynchronous SRAM family
Technology Code: C = CMOS
Marketing Code: 7 = SRAM
Company ID: CY = Cypress

Page 13 of 18
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Package Diagrams

Figure 12. 44-pin TSOP Il (Z44) Package Outline, 51-85087

PIN 1 LD.

22 1

5 |

n

w
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TOP VIEW
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0.800 BSC
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HHAHHBEAAAHAAAAAAHAAAAAH

10262 €0.404)
10,058 <0.396>

/ BASE PLANE

18,517 €0.729>
18.313 <0.72D

1194 <€0.047> I
0.991 <€0.039 “
-

MAX
DIMENSION IN MM (INCH> MIN

PKG WEIGHT: REFER TO PMDD SPEC

\\QO .10 <.044)
SEATING
PLANE

0150 ¢0.0059> _ |

HEHEHHHEEHHHEEHEEEHHHEEEEN EJECTOR MARK

COPTIONALD
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ANYWHERE IN THE
BOTTOM PKG

BOTTOM VIEW
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10058 0396
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. Nt

I
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0.120 (0.0047>
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"~ 0.406 (0.0160)

51-85087 *E

Figure 13. 44-pin SOJ (400 Mils) Package Outline, 51-85082

44
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Pockage Weight - Refer to PMDD spec.
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22

SEATING PLANE
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Package Diagrams (continued)
Figure 14. 48-ball VFBGA (6 x 8 x 1.0 mm) BV48/BZ48 Package Outline, 51-85150

TJOP VIEW

A1 CORNER
; 12 3 45 6
A1 CORNER

I
_$_ 40.05 @|c
20.25 @)|c|A]8]
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E E
©
I o3
s z
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&[0.15(4x)
NOTE:
PACKAGE WEIGHT: See Cypress Package Material Declaration Datasheet (PMDD)
posted on the Cypress web.
51-85150 *H
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Acronyms Document Conventions
Acronym Description Units of Measure
BHE byte high enable Symbol Unit of Measure
BLE byte low enable °C Degrees Celsius
CE chip enable MHz megahertz
CMOS complementary metal oxide semiconductor HA microamperes
I/O input/output us microseconds
OE output enable mA milliamperes
SRAM static random-access memory mm millimeters
TSOP thin small outline package ns nanoseconds
. - - Q ohms
TTL transistor-transistor logic
VFBGA fi itch ball grid % percent
VFE very fine-pitch ball grid array OF picofarads
WE write enable
\% volts
W watts

Document Number: 001-95413 Rev. *B
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Document History Page
Document Title: CY7C1041GN, 4-Mbit (256K words x 16 bit) Static RAM

Document Number: 001-95413
Rev. ECN No. 8;'3“;; Sublr)naitsesion Description of Change
* 5074414 NILE 01/06/2016 |New data sheet.
*A 5082573 NILE 01/12/2016 |Updated Logic Block Diagram — CY7C1041GN.

Updated Ordering Information:
Updated part numbers.

*B 5120171 VINI 02/01/2016 |Updated Logic Block Diagram — CY7C1041GN.
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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 PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP
Interface cypress.com/go/interface Cypress Developer Community

Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory

PSoC cypress.com/go/psoc Technical Support

Touch Sensing cypress.com/go/touch cypress.com/go/support

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2016. 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,
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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