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FSA6157 Low-Roy SPDT (0.8Q2) Negative-Swing
Audio or Video Switch

Features Description

= 0.8Q Typical On Resistance (Ron) for +2.7V Supply The FSA6157 is a high-performance, Single Pole Double
Throw (SPDT) analog switch that features a low Ron of

" 0.45Q Maximum Ron Flatness for +2.7V Supply 0.8Q (typical) at 2.7V supply. The FSA6157 operates
= _3db Bandwidth: > 50MHz over a wide Vcc range of 1.65V to 4.3V and is designed
for break-before-make operation. The select input is TTL-

"  Low lcct Current Over an Expanded Control Input level compatible.

Range

. . The FSA6157 features very low quiescent current even
" Packaged in Pb-free 6-Lead MicroPak™ when the control voltage is lower than the Vcc supply.
(1.0 x 1.4mm) This feature suits mobile handset applications by

= Power-Off Protection on All I/0 Ports allowing direct interface with baseband processor
. general-purpose |/Os with minimal battery consumption.
®  Broad Vcc Operating Range: 1.65 to 4.3V

" HBM JEDEC: JESD22-A114
— 1/0 to GND: 12kV

"  Power to GND: 16kV IMPORTANT NOTE:
For additional performance information, please contact
Applications analogswitch@fairchildsemi.com.

®  Cell Phone, PDA, Digital Camera, and Notebook
®  LCD Monitor, TV, and Set-top Box

Ordering Information

Part Number Top Mark @ Eco Status Package Description

FSA6157L6X GT Green 6-Lead, MicroPak™, 1.0mm wide, JEDEC MO-255

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.

Analog Symbol

Figure 1. FSA6157
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Pin Assignments

Pin Descriptions

vee| 2] \E GND
A

Als —{4]Bo

{Top Through View)

Figure 2. Pin Assignments for 6-Lead MicroPak™

Name Description
A, Bo, B4 Data Ports
S Switch Select Pin
Truth Table

Control Input, S

Function

LOW

BO connected to A

HIGH

B1 connected to A
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. | Units
Vee Supply Voltage -0.5 4.6 \%
Vsw | Switch I/O Voltage'” BO, B1, A Pins Vec—55V | 4.6 Y,

Vawsw (SOV\;:‘tg;a:{eC;))(E? Switch 1/0O Voltage Delta B0, B1, A Pins 55 v
Ventre | Control Input Voltage'” S 05 4.6 v
Ik Input Clamp Diode Current -50 mA
lsw Switch 1/0 Current (Continuous) 350 mA
Iswreak | Peak Switch Current (Pulsed at 1ms Duration, <10% Duty Cycle) 500 mA
Tste Storage Temperature Range -65 +150 °C
Ty Maximum Junction Temperature +150 °C
T Lead Temperature (Soldering, 10 seconds) +260 °C
I/0 to GND 12
Lo Human Body Model (JEDEC: JESD22-A114) Power to GND 16 KV
All Other Pins 8
Charge Device Model (JEDEC: JESD22-C101) 2

Note:
1. Input and output negative ratings may be exceeded if input and output diode current ratings are observed.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to absolute maximum ratings.

Symbol Parameter Min. Max. | Units
Vee Supply Voltage 1.65 43 \Y,
Ventr ? Control Input Voltage — Select Pin 0 Vee \%
Vsw Switch 1/0 Voltage Vec—4.3V 43 \%
Vsw-sw Switch 1/0 Voltage to Switch I/O Voltage (Off-State) 46 \%
Ta Operating Temperature 40 85 °C
Note:

2. Input and output negative ratings may be exceeded if input and output diode current ratings are observed.
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DC Electrical Characteristics

All typical values are at 25°C unless otherwise specified.

TA=+25°C T@@QPC‘O
Symbol Parameter Conditions Vee (V) Unit
Min. | Typ. |[Max.| Min. | Max.
. VCC_
Analog Signal Range 4.3V Vee \%
Vik Clamp Diode Voltage 3.00 -1.2 \%
3.60 to 4.30 1.4
. 2.70 to 3.60 1.3
Vi Input Voltage High \%
2.30t0 2.70 1.3
1.65t0 1.95 0.9
3.60 to 4.30 0.7
2.70 to 3.60 0.4
Vi Input Voltage Low \%
2.30t02.70 0.4
1.65t0 1.95 0.4
In Control Input Leakage (S) Vin=0 to Ve 4.30 -1 1 MA
A=0.5V,Vcc - 0.5V
Inoerr), | Off Leakage Current of Port BO | BO or B1=Vcc‘- 0:5V, 195t04.30 | -100 100 | -500 500 nA
Inc(oFF) and B1 0.5V, or Floating;
Figure 4
A=0.5V, V¢c — 0.5V
BO or B1=Vcc-0.5V,
Iaon) On Leakage Current of Port A 0.5V, or Floating; 4.30 -100 100 | -250 250 nA
Figure 5
Power-Off Leakage Current Vapen=0.3V to 4.3V or 0V or }
loFe | (Al 1/0 Ports) Floating, Floating s R WA
lon=100mA, BO or B1=
0,0.7V, 3.6V, 4.3V; 4.30 0.4 0.8
Figure 3
lon=100mA, BO or B1=
0,0.7V, 2.0V, 2.7V, 2.70 0.8 1.0
) ) 3.6) Figure 3
Ron Switch On Resistance™ Q
lon=100mA, BO or B1=
0,0.7v, 1.6V, 2.3V, 2.30 1.5
Figure 3
lon=100mA, BO or B1=
0, 0.7V, 1.65V; 1.65 1.3 2.0
Figure 3
On Resistance Matching lon=100mA, BO or
ARoN | Between Channels® B1=0.7V 2.30 togEy iy 0130 | Q
. (5) IOUT=100mA, BO or
Rratony | On Resistance Flatness B1=0V to Ve 2.70t0 4.30 0.45 Q
lec Quiescent Supply Current Vsw-0 or Vce, lour=0 4.30 -100 100 | -500 500 nA
Input at 2.6V 3.0
leer Increase in I per Input 4.30 10.0 MA
Input at 1.8V 7.0

Notes:

3. On resistance is determined by the voltage drop between A and B pins at the indicated current through the switch.

4. A Ron=Ron max— Ron minmeasured at identical Vcc, temperature, and voltage.

5. Flatness is defined as the difference between the maximum and minimum value of on resistance (Ron) over the
specified range of conditions.

6. Guaranteed by characterization, not production tested.
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AC Electrical Characteristics
All typical value are for Vcc=1.8V, 2.5V, 3.3V, and 4.0V at 25°C unless otherwise specified.

B Ti=doto
Symbol | Parameter Conditions Vee (V) Unit | Figure
Min. | Typ. | Max. | Min. | Max.
3.60 to 4.30 5 65 3 70
_ BO or B1=1.0V, 2.70 to0 3.60 5 65 3 70
ton Turn-On Time R, =500. C,=35pF ns
L7002, L=9op 2.30t0 2.70 5 70 3 80
165t01.95 | 10 100 10 150 .
Figure 6
3.60 to 4.30 1 35 1 45 Figure 7
_ 2.70 to0 3.60 1 35 1 45
tore Turn-Off Time 30=%|;)|g3')1_(:1£;,/5 F ns
L=9U82, La=aop 2.30 0 2.70 2 45 2 50
1.65t0 1.95 2 70 2 95
3.60 to 4.30 2
. Break-Before- | BO or B1=1.0V, 2O IDHE 2 o | Fioure s
BBl Make Time R.=50Q, C,=35pF 2.30 t0 2.70 2 9
1.65t01.95 2
3.60 to 4.30 25
Q Charge C.=1.0nF, Vs=0V, 2.70t0 3.60 15 c Figure
Injection Rs=0Q P 12
2.30 to 2.70 12
1.6501.95 5
OIRR | Offisolation | [20KHZ Ri=50Q, 14 6544 4 30 -60 gg | Figure
C.=0pF 10
Xtalk | Crosstalk f=20kHz, Ri=50Q, | 4 6516 4.30 -60 gg | Figure
C.=0pF 11
Bw | 3db R.=500, C,=0pF 1.65 t0 4.30 >50 MHz | Figure 9
Bandwidth t Pt : :
Vil f=20Hz to 20kHz Figure
THD Harmonic RI=320 V -2V’ 1.65t04.30 0.1 % 15
Distortion Sl NV PP
, f=1kHz, R =32Q
Signal to oA ’
SNR | Mo Ratio | Vin=0dBmw, 4.30 -70 dB
Vaias=0V
Capacitance
Ta=+25°C
Symbol Parameter Conditions Vee (V) Unit | Figure
Min. | Typ. | Max.
Cin Control Pin Input Capacitance f=1MHz 0 3 pF Fi?gre
Corr B Port Off Capacitance f=1MHz 3.30 30 | pF Fi?gre
Con A Port On Capacitance f=1MHz 3.30 150 | pF Fiﬁ’:re
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Test Diagrams

VON
B0,B1
_Lro— A —V !
NC A(OFF)
lVSW : o @
| Vo — .
|
GNP ! Select v i ——l_—V|N
ChS H Select y
VS =0or VCC GND
RON=VON / ION VS= 0 or VCC
Figure 3. On Resistance Figure 4. Off Leakage (Ports Tested Separately)
nB,
4 L nA
Y
NC o) 7" —* v
_k.o__®__|_ GND Rg o R out
]
! T ViN GND
]
! Select
LQ yGND Vel
Vs =0 orVee GND
Figure 5. On Leakage Figure 6.  Test Circuit Load
trise= 2.5ns tea = 2.5ns
Vogo mimamema -
Input - Vg
GND
VoH=ememedemen —
—90% 90%
Output- Vo1
Vo |
ton tore
Figure 7.  Turn-On / Turn-Off Waveforms
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Test Diagrams (Continued)

BO,B1

VYoo =
GND C
T, 1 R,

yGND CD

Vel

GND R and C, are functions of the application
environment (50, 75, or 100Q2).
C, includes test fixture and stray capacitance.

Figure 8.

| C%_ GND

YGND

Rs and Ry are functions of the application
environment (50, 75, or 100Q).

Figure 9. Bandwidth

)
. L 5a

Break-Before-Make Interval Timing

Network Analyzer
Rs

ViN
GND
Vour

GND

Network Analyzer
Rs

; Ry GND

-
—L Vg | L GND

GND

Rs and Ry are functions of the application
environment (50, 75, or 100Q).

Figure 10.

GND

Vour
Ry

GND

Off Isolation= 20 Log (Vout / ViN)

Channel Off Isolation
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Test Diagrams (Continued)

{

—
—L_ Ventre

<|V>GND

o

Rs

v
GND Vg
GND

Ventre = 0 or Vee

Rs and Ry are functions of the
application environment.

GND % R,
GND

Total Harmonic Distortion

VOUT

Figure 15.

Network Analyzer
RS
VIN
N GND Ve
GND
lVSeI r 1
yGND - Vour
GND GND
Rg and Ryt are functions of the application c talk = 20 Log (V. -/ V
environment (50, 75, or 100Q). rossta 0g (Vour / Vin)
Figure 11. Adjacent Channel Crosstalk
Generator
B Vee
v _IL_AIV?S Vin Y mA Input — Vg,
s O
v ov
GND CL |Tour
ns, —Vr | AVouyr
GND Vour /
VsEL
GND C, includes test fixture and stray capacitance Q=AVour* CL
Figure 12. Charge Injection Test
BO,B1 Capacitance| _ nBn
- Y v Select Meter Select
Capacitance J L
Meter i Vg=0orVee f=1MHz Vg=0orVee
1
f=1MHz !
A | | BoB1 nB
Figure 13. Channel Off Capacitance Figure 14. Channel On Capacitance
Audio Analyzer
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Physical Dimensions

2X

—[oss]c

Notes:

MACO6AREVC

warranty therein, which covers Fairchild

BOTTOM VIEW

Figure 16.

products.

1. CONFORMS TO JEDEC STANDARD M0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994

6-Lead MicroPak™, 1.0mm Wide

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http://www.fairchildsemi.com/products/logic/pdf/micropak_tr.pdf.

2X (1)
| | | ~]0.05]C
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R R
Loy Lyd Loy
- 1 (0.49y— - -7
B TR s |
oy rta rta -
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PIN 1 6X
//To.05]c
2.09 RECOMMENED
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c] 0.45
0.35
] 0.25
DETAIL A 1.0 il
\ e & 0.100[c[B[A]
0.05W)|C
- 0.35
[] [] L 0.25 9X
| [] [] 00 5x DETAIL A
ij — : 0.075 X 45° PIN 1 TERMINAL
CHAMFER
(o 05) - (013)
4X

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
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TRADEMARKS

intended to be an exhaustive list of all

ACcUPower™
ALto-SPrT™
Build it MowT
CorePLUS™
CorePCWER™
CROSSVOLT™
ety

Current Transfer Logic™
EcoSPARKY
Efficientiax™
EZ3VTCH™™

7 %
F
Fairchild®
Fairchild Semiconductar®
FACT Cuiet Series™
FACT®
FAST®
FastvCore™
FETEench™
Flashiriter™

such trademarks
FRgm

F-PFS™
FRFET®

Shi
Global Power Resource

Green FPS™
Green FPS™ e-Serigs™
Grrgx™
ETam
Intellik AT
ISOPLANART
MegaBuck™
WMICROCOURLER™
WicroFET™
MicroPak™
MillerDrive™
Motionh ax™
Motion-SPwW™
CPTOLOGIC®
OPTOPLANAR®

®

FDP SPT™
FPowerSPM™

PowerTrench®

Powerxs™

Programmable Active Droop™
QFET®

Q=T

Cuiet Serigs™
RapidConfigure™

o~
™

Saving ourworld, TrdAAIWA at 3 time™
Signalyvise™
Smarth ax™
SMART START™
SPM®
STEALTH™
SuperFET™
SupersCT™.3
Supers3oT™6
Super3oT™8
SupremMOs™
SyncFET™
Sync-Lock™

SYSTEM &+
GENERAL

" Trademarks of System General Corporation, used under license by Fairchild Semiconductor,

The folowing indudes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiares, and is not

The Power Franchize®
tha

fnmmug r

TinyBoost™
TinyBuckm™
TinyCalc™
TiryLogic®
TIMYGRETO™
TinyPower™
TinyFwuam
Tiny\W\ireT
TriFault Detect™
TRUECLIRRENT™
wSerDes™

f Des
UHC®
tra FRFET™
UniFET™
WK
Yisualid ax™
XSTM

DISCLAIMER

FAIRCHILD SEMICONOUCT CR RESERVES THE RIGHT TOMAKE CHANGES VWITHOUT FURTHER NOTICE TO ANY PRCODUCTS HEREIN TO IMPRCWE
REUABILTY, FURNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING OUT OF THE AFFLICATION OR USE OF ANY PRODUCT OR
CIRCUIT CESCRBED HEREIN, NEITHER DOES IT CORWVEY ARY LCENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATICNS DO NOT EXPAND THE TERMS CF FAIRCHILD'S WORLOWDE TERM S AND CONDIMONS, SPECQIFICALLY THE VWARRANTY THERERN,
WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

As used herein:

1. Life support devices ar systems are devices or systems which, (3] are
intended for surgical implant into the body or (B) support or sustain Ife,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the |abeling, can be reasonably
expected to result in a significant injury of the user.

safety or effectveness.

FAIRCHILL'S PRODUCT S ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWRITTEN APPRCOVAL OF FAIRCHILD SEMICCNDUCTOR CORPORATION.

2. A critical companent in any component of a life support, device, ar
systemn whose failure to perform can be reasonably expected to
cause the fallure of the life support device or systemn, or to affect its

ANTI-COUNTERFEITING POLICY

under Sales Support

Fairchild Semiconductor Comporation's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, wiaey fairchildsermi com,

Counterfetting of semiconductor partsis a growing problemin the industry. All manufacturers of semiconductor products are experiencng counterfeiting of their parts.
Customerswho inacvertently purchase counterfeit parts experience mary problems such asloss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufaciuing delays. Fairchild is taking strong measures to pratect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distributors who are
listed by country on our weh page cited above. Products customers buy either fram Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's guality standards for handling and storage and provide access ta Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authonzed Distributors wil stand behind all warmranties and will appropriately address any wamanty issuesthat may anse. Farchild will not provide
any warranty coverage or ather assistance far parts bought from Unauthorized Sources. Fairchild is committed to corrbat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or fram authorized distributors.

Definition of Terms

PRODUCT STATUS DEFINITIONS

Datasheet Identification | Product Status

Definition

Advance Information

Farmative / In Design

Datasheet contains the design specifications for product development. Specifications may change in
any mannerwithout notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

Mo ldentification Meeded | Full P

roduction

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design.

Chsolete MotIn

Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.

Rev. 142
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

ON Semiconductor:
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http://www.mouser.com/fairchild-semiconductor
http://www.mouser.com/access/?pn=FSA6157L6X

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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