NJG1739K51

5GHz Band SPDT Switch + LNA GaAs MMIC

B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJG1739K51 is a 5GHz band SPDT switch + low noise amplifier
GaAs MMIC designed for wireless LAN front-end applications.
The NJG1739K51 features low current consumption, low insertion
loss of transmit path and low noise figure of RX LNA mode.
The NJG1739K51 has ESD protection devices to achieve excellent
ESD performances.

A small and ultra-thin package of QFN12-51 is adopted. NJG1739K51
Hl APPLICATIONS
5GHz Band WLAN front-end application
Bl FEATURES
® Operating voltage Vpp=3.6V typ.
@ Operating frequency freq=4900 to 5900MHz
[ RXLNA mode ]
@ Operating current 8mA typ. @Vpp=3.6V, Vet 1=V 3=3.3V, Ve 2=0V
@® Small signal gain 12.0dB typ.
@ Noise figure 2.5dB typ.
@ Input power 1dB compression 0dBm typ.
[ RX Bypass mode ]
@ Operating current 4uAtyp. @Vpp=3.6V, Vc11.1=3.3V, V2=V 3=0V
@ Insertion loss 8.5dB typ.
@ Input power 1dB compression +15dBm typ.
[ TX mode ]
@ Insertion loss 0.5dB typ.
@ Input power 0.1dB compression +29dBm typ.
@ Package QFN12-51 (Package size: 2.0mm x 2.0mm x 0.375mm typ.)
® RoHS compliant and Halogen Free, MSL1
H PIN CONFIGURATION
(TOP VIEW)
VCTL2 GND VDD
9 8 7
NG h
(GND) 10 Bypass SW 1 6 |LNAOUT
o F 1: ANT 7. VDD
X Qeorew i I 2:NC(GND) 8. GND
3: VCTL1 9. VCTL2
NG 4:VCTL3 10. NC(GND)
np)| 12 4 |vems 5: GND 11. TX
6: LNAOUT 12: NC(GND)
1 2 3 Exposed pad: GND
ANT NC VCTL1
(GND)

Note: Specifications and description listed in this datasheet are subject to change without notice.
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NJG1739K51

B TRUTH TABLE
‘H'=Ver(H), “L"=Ver (L)
mode VCTL1 | VCTL2 | VCTL3 STATE
(SWRX) | (SWTX) | (LNA) IDD LNA Bypass | RXSW | TXSW
RX LNA H L H lop1 ON OFF ON OFF
RX Bypass H L L lop2 OFF ON ON OFF
X L H L lop2 OFF ON OFF ON
Sleep L L L lop3 OFF OFF OFF OFF
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NJG1739K51

B ABSOLUTE MAXIMUM RATINGS

T,=+25°C
PARAMETERS SYMBOL CONDITIONS RATINGS UNITS
Supply voltage Vb 5.5 \Y
Control voltage Vet 55 \Y
Input power 1 Prr | O v aea o Ve 920V +15 dBm
Input power 2 Pinz \-I;)C(Tt?r:rv:jg;/(?\[}:\s;gézs 3V +25 dBm
Power dissipation Po (F1°0“1r_'£'3"’)‘(3ﬁr4f§r:r§f$ixighoﬁrgough'ho'e 1190 MW
Operation temperature Topr -40 to +85 °C
Storage temperature Tstg -55 to +150 °C

B ELECTRICAL CHARACTERISTICS 1 (DC Characteristics)
VDD=3.6V, VCTL(H)=3.3V, VCTL(L)=0V, Ta=+250C, Z =Z|=5OQ

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Supply voltage Vbob 3.0 3.6 5.0 \
Control voltage 1(High) Ve 1(H) 2.8 3.3 5.0 V
Control voltage 2(High) Ver2(H) 2.8 3.3 5.0 V
Control voltage 3(High) Ver 3(H) 2.8 3.3 5.0 V
Control voltage 1(Low) Ver 1(L) 0.0 - 0.4 V
Control voltage 2(Low) Ver2(L) 0.0 - 04 V
Control voltage 3(Low) Ver 3(L) 0.0 - 0.4 V
LNA operating current 1 oo RF OFF, ) 8 13 mA

(RX LNA mode)

VCTL1 :VCTL3:3 . 3V, VCTLZ:OV

LNA operating current 2

RF OFF,

(RX Bypass mode) bo2 | \/0r 12313V, Ver 2=Ven 3=0V - 41 12 ] A

LNA operating current 3 RF OFF, )

(Sleep mOde) IDD3 VCTL1 =VCTL2=VCTL3=O-4V 4 12 HA

LNA operating current 4 I 4 RF OFF, ) 4 12 A

(VCTL OPEN) oo Ve 1=Ver2=Ver 3=open H
RF OFF,

Control current 1 lom 1 Ver 1=3.3V, Vo, 2=Ver 320V - 5 20 uA
RF OFF,

Control current 2 let 2 Ver, 2=3.3V, Vor 1=Ver 320V - 5 20 uA

Control current 3 let3 RF OFF, - 5 20 uA

VCTL3:3- 3V, VCTL1 :VCTLZ:OV
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NJG1739K51

B ELECTRICAL CHARACTERISTICS 2 (RF Characteristics: RX LNA mode, LNA+SPDT SW)
VDD=3.6V, VCTL1 =VCT|_3=3.3V, VCTL2=0V= freq=4900 to 5900MHz,
T,=+25°C, Z,;=Z,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX | UNITS

Small signal gain 1 Gain1 Exclude PCB and connector losses*1 9.0 12.0 | 14.0 dB
f=4900 to 4980MHz,

Gain flatness 1 Gflat1 f=5400 to 5480MHz, - - 0.3 dB
f=5820 to 5900MHz

Isolation 1 ISL1 - 30 - dB

Noise figure 1 NF1 Exclude PCB and connector losses*2 - 2.5 3.0 dB

Input power at 1dB

compression 1 P-1agi 1 ) 0 ) dBm

Input 3rd order f1=freq, f2=freq+100kHz,

Intercept point 1 lIP3_t1 Pn=-18dBm ) 9 ) dBm

Outband input 3rd order f1=2450MHz, f2=f1+100kHz,

Intercept point 1 lIP3_OB1 Pn=-18dBm ) +2 ) dBm

ANT port RLi1 - | 80| - dB

return loss 1

LNAOUT port RLo1 | eo | - | dB

return loss 1

LNA switching time Tsw1_1 10% Vet to 90% RF - 250 400 ns

Other switching time Tsw2_1 10% Vet to 90% RF - 200 500 ns

*1) 0.64dB(4900MHz), 0.71dB(5400MHz), 0.79dB(5900MHz)
*2) 0.32dB(4900MHz), 0.35dB(5400MHz), 0.39dB(5900MHz)

B ELECTRICAL CHARACTERISTICS 3 (RF Characteristics: RX Bypass mode, Bypass SW+SPDT SW)
VDD=3.6V, VCTL1 =3.3V, VCTL2=VCTL3=0Vy freq=4900 to 5900MHz,
T,=+25°C, Z,:=Z,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Insertion loss 2 LOSS2 Exclude PCB and connector losses*3 6.0 8.5 10.5 dB
Input power at 1dB
compression 2 P.1¢80n)2 - +15 - dBm
Input 3rd order f1=freq, f2=freq+100kHz, ) )

Intercept point 2 IP3_2 Pin=-10dBm +14 dBm
ANT port RLi2 70| - dB
return loss 2

LNAOUT port RLo2 - | 120 - dB
return loss 2

*3) 0.64dB(4900MHz), 0.71dB(5400MHz), 0.79dB(5900MHz)
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NJG1739K51

B ELECTRICAL CHARACTERISTICS 4 (RF Characteristics: TX mode, SPDT SW)
VDD=3.6V, VCTL1 =VCT|_3=0V, VCTL2=3-3V= freq=4900 to 5900MHz,
T,=+25°C, Z,;=Z,=50Q, with application circuit

PARAMETERS SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
. P|N:+23dBm,
Insertion loss 3 LOSS3 Exclude PCB and connector losses*4 ) 0.5 0.8 dB
Input power at 0.1dB
compression 3 P-0.1080)3 ) *29 ) dBm
ANT port RLi3 ; 16 | - dB
return loss 3
TX port RLo3 | 20 | - dB
return loss 3

*4) 0.65dB(4900MHz), 0.73dB(5400MHz), 0.81dB(5900MHz)
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NJG1739K51

B TERMINAL INFORMATION

Pin No. SYMBOL DESCRIPTION
1 ANT RF transmitting/receiving terminal. No DC blocking capacitor is required for this port
because of internal capacitor.
No connected terminal. This terminal is not connected with internal circuit. Please
2 NC(GND)
connect to the PCB ground plane.
3 VCTLA Control signal input terminal. This terminal is set to High-Level (+2.8 to +5.0V) or
Low-Level (0 to +0.4V).
4 VCTL3 Control signal input terminal. This terminal is set to High-Level (+2.8 to +5.0V) or
Low-Level (0 to +0.4V).
Ground terminal. Please connect this terminal with ground plane as close as
5 GND )
possible for excellent RF performance.
6 LNAOUT RF receiving signal output terminal. No DC blocking capacitor is required for this
port because of internal output matching circuit including DC blocking capacitor.
Positive voltage supply terminal. The positive voltage (+3.0 to +5.0V) has to be
7 VDD supplied. Please connect a bypass capacitor with GND terminal for excellent RF
performance.
Ground terminal. Please connect this terminal with ground plane as close as
8 GND )
possible for excellent RF performance.
9 VCTL2 Control signal input terminal. This terminal is set to High-Level (+2.8 to +5.0V) or
Low-Level (0 to +0.4V).
No connected terminal. This terminal is not connected with internal circuit. Please
10 NC(GND)
connect to the PCB ground plane.
1 TX RF transmitting signal input terminal. DC blocking capacitor is required for this port.
No connected terminal. This terminal is not connected with internal circuit. Please
12 NC(GND)
connect to the PCB ground plane.
Exposed Ground terminal. Please connect this terminal with ground plane as close as
gad GND possible for excellent RF performance, and through holes for GND should be
placed near by the pin connection
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX LNA mode)
VDD=3.6V, VCTL1 =VCT|_3=3.3V, VCTL2=0V= Ta=+250C, ZS=Z|=5OQ
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX LNA mode)

VDD=3.6V, VCTL1 =VCT|_3=3.3V, VCTL2=OV, Ta=+25oC, ZS=Z|=SOQ
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NJG1739K51

W ELECTRICAL CHARACTERISTICS (RX LNA mode)
VDD=3.6V, VCTL1 =VCT|_3=3.3V, VCTL2=OV, Ta=+25OC, ZS=Z|=SOQ
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B ELECTRICAL CHARACTERISTICS (RX LNA mode)
VCTL1 =VCT|_3=3.3V, VCTL2=0V, ZS=Z|=5OQ
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX LNA mode)
VCTL1=VCTL3=3-3V1 VCTL2=OV, ZS=Z|=5OQ
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX LNA mode)
VCTL1=VCTL3=3-3V1 VCTL2=OV, ZS=Z|=5OQ
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX Bypass mode)
VDD=3.6V, VCTL1=3-3V1 VCTL2=VCTL3=OV= Ta=+25OC, ZS=Z|=SOQ
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX Bypass mode)
VDD=3.6V, VCTL1 =3.3V, VCTL2=VCTL3=OVa Ta=+250C, ZS=Z|=5OQ
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NJG1739K51

B ELECTRICAL CHARACTERISTICS (RX Bypass mode)
VCTL1=3-3V1 VCTL2=VCTL3=OV= ZS=Z|=50Q
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Ambient Temperature (°C) Ambient Temperature (°C)
lIP3 vs. Ambient Temperature
(VeTL1=3.3V, VerLe=VeTLz=0V, f1=5400MHz, f2=f1+100kHz, Pin=-10dBm)
\‘_“_‘_‘
— — — \VDD=3.0V
VDD=3.6V
————— \VDD=4.3V
- VDD=5.0V
i
-20 0 50 100
Ambient Temperature (°C)
ANT Port Return Loss vs. Ambient Temperature LNAOUT Port Return Loss vs. Ambient Temperature
(VeTu=3.3V, VeTz=Verz=0V, 1=5400MHz) (VeTu=3.3V, Vetz=Verz=0V, 1=5400MHZ)
0 I
[ — — — VDD=3.0V
VDD=3.6V
e e T VDD=4.3V
= 5 i = VDD=5.0V [H
=]
»
7]
-]
= 10
c
T
=
- B
] [
— — — Vop=3.0V o [ —
VDD=3.6V [] 15
————— VDD=4.3V
- VDD=5.0V
1 » .
-50 0 50 100 -50 0 50 100

Ambient Temperature (°C)
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Ambient Temperature (°C)
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NJG1739K51

Bl ELECTRICAL CHARACTERISTICS (TX mode)
VDD=3.6V, VCTL1=VCTL3=0V1 VCTL2=3-3V= Ta=+25OC, ZS=Z|=SOQ

Loss vs. frequency Loss vs.Pin
(Voo=3.6V, VetLi=VetLa=0V, Veri2=3.3V) (Voo=3.6V, VerLr=Veria=0V, Veriz=3.3V)
00 T . 0.0
3 ] |
L ] |
L : : ————— f=4900MHz
02 ] i 02 f=5400MHz |
[ 1 | - —-- - f=5800MHz
[ I |
—_ F I | —
m 04 : ' Q04
E 3 o~ W\Aﬁ — .
pre P : : "-\f\.-. $ ‘5\-.__*
[7:] L
] | L= 15 ey [l I
Sose T . 06
3 ] |
3 ] |
L ] |
08 ' ! 08
[ I 1
: : : P-0.1dB({IN)=+30dBm
P AP S SN PP S P . e
4000 4500 5000 5500 6000 6500 7000 10 15 20 25 30
frequency (MHz) Input Power (dBm)
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NJG1739K51

W ELECTRICAL CHARACTERISTICS (TX mode)
VDD=3.6V, VCTL1 =VCT|_3=OV, VCTL2=3-3Va Ta=+250C, ZS=Z|=5OQ

m g11 LOoG S dB/ REF R doB -18.118 dB8 S 402 222 REA CGH= CH1 821 LOG S dB/ REF R oB *-1.177@ o8 S 40R 222 REA GH=
.
CH1 Markars CHI Markars
1:-17,231 dB 1:-1,1888 dB
4 2o02@ GH= 4 2o@Ea oH=
car car
3:-18.996 B e’ 3i-1.2588 dB
5.9PPEA GHz 5.98PEA GHz
A N
5
fAva fAva
16 = a /
A L —] [
Hld 1 é‘ Hld
CH2 €22 LOG & dB/ REF B dB :-24.796 dB  £.4PP @dd BAA@ GHz [CHY s12  LoG & dB/ REF B dB +1.1764 dB  5.40P @8d BAA GHz
CH2 Markers CH2 Markers
car 1:-23.828dB 1:-1.0548 dB
492R@3 GH= 492223 GH=
3:-24,536 dB 2 3:-1.2458 dB
5.9908@ GHz 5.98098@ GHz
JAY JA
3
fAvg Avg
16 16 /
—
~—— /
Hld = Hld
CENTER & @25 OO@ BER CHz L3 Q SPAN 9.950 K27 8RR CHz START .0S@ @@R ARE CHz STOP 10.000 BER AR CHz

S11, 822 (f=50MHz to 10GHz) S21, S$12 (f=50MHz to 10GHz)

m a11 SWR 1 s REF 1 2'I.?BE7 S 402 222 REA CGH= CH1 811 1 UFsS 2+-12049mU  -3@ 121 mU S 40R 222 REA GH=
o \
\ CH1 Markers CH1 Markers
1:-123.88 mU
\ 1:1.3189 59,738 mU
cor 49@00@ CHz 490008 GH=
3: 1.2829 3:-111.29 mU
-1a 833 mU
5.9P08@ GHz Sapaaam
fAva fAva
18 16
Hla v H1d
—
T 5.
CH2 €22 SWR 1, REFE 1 11,1221 £.40P 999 PAA CHz [CH3 s22 1 UFS 2:63.949mU  2d.2PE mU 5.40D @@a PBEA GHz
\ CHZ2 Markers CH2 Markers
1:@9 R48 mU
1:1,1376
Car \ Car 63 P13 mu
< |peEa Grs 4.9PBBA GHz
\ 3:1.1201 2:37.657 mU
5.9PPBA GHz t42'324 m0
S 92222 oHz
Avg \ Avg
16 \ 16
Hld g Hld
CENTER S 225 222 222 GHz ,ﬂ 9 SPAN 9.950 222 @2 GHZ START .2S0 222 @22 CHz STOP 12.202 P22 AR CHz

VSWRI, VSWRo (f=50MHz to 10GHz) Zin, Zout (f=50MHz to 10GHz)
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NJG1739K51

Bl ELECTRICAL CHARACTERISTICS (TX mode)
VDD=3.6V, VCTL1 =VCT|_3=0V, VCTL2=3-3V= ZS=Z|=50Q

Loss vs. Ambient Temperature
(Vop=3.6V, VeTui=VeTa=0V, VeTLz=3.3V, 1=5400MHz)

00

02
foo4
k=
w ‘--...___“-.-
3
S os

08

10 - -

-50 0 50 100
Ambient Temperature (°C)
ANT Port Return Loss vs. Ambient Temperature LNAOUT Port Return Loss vs. Ambient Temperature
(Vop=3.6V, VeTui=VeTa=0V, VeTLz=3.3V, 1=5400MHz) (Voo=3.6V, VetLr=VerLz=0V, Veriz=3.3V, f=5400MHz)
0 10

m
2 g
@ ?
Q -}
=10 - 20
c c
= T
3 =
el et
(7] [T}
"4 [+

15 25

20 — . - 10

-50 0 50 100 -50 0 50 100
Ambient Temperature (°C) Ambient Temperature (°C)

New Japan Radio Co. L2

-17 -



NJG1739K51

B APPLICATION CIRCUIT

(TOP VIEW)
v T2 v D
hm H ; c1
9 8 7
VCTL2 GNI:’)47 LNAOUT
’g 10 Bypass SW 1 6 4@
NC(GND) LNAOUT
TX o F
@_IC!_ ! sotraw 7Jl7_ 5 ;
T GND
VC'I'I.3
12 4 _.T.—O
’Jn_ NG NC(GND VCTL o cs5
2 3 ;
/ ;cz

1PIN INDEX

ANT Ve

B PARTS LIST
ID No. Value Notes
C1 0.1uF
C2,C3,C5 10pF Murata MFG (GRMO3 series)
c4 27pF
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NJG1739K51

H APPLIED CIRCUIT BOARD EXAMPLE
LNAOUT

Grey1738| |ouT [|
() o ()

PCB Information
Substrate: FR-4
Thickness: 0.2mm
Microstrip line width:
0.37mm (Z,=50Q2)
Size: 26.0mm x 26.0mm

el e ANT

<PCB LAYOUT GUIDELINE>

g U
|: _ | @ [ ] PcB

PKG Terminal

D PKG Outline

@ GND Via Hole
Diameter: ¢= 0.2/ 0.3 mm

PRECAUTIONS
[1] All external parts should be placed as close as possible to the IC.

[2] For avoiding the degradation of RF performance, the bypass capacitor (C1) should be placed
as close as possible to VDD terminal.

[3] For good RF performance, the ground terminals must be placed possibly close to ground plane
of substrate, and through holes for GND should be placed near by the pin connection.

New Japan Radio Co. L2
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NJG1739K51

Bl RECOMMENDED FOOTPRINT PATTERN (QFN12-51 PACKAGE Reference)

PKG: 2.0mm x 2.0mm V/): Land
Pin pitch: 0.5mm .
{8 : Mask (Open area) *Metal mask thickness: 100um

[]: Resist (Open area)

2.3
2.2
2.0(PKG Line>

102
092
072
7
I -
B
VD
b -
@
< .
ol wl ol 3 Detail A
ol o — %
=
o — ~ - \
YISV </
S5 SN
g 5 ks
N M 4K, SS9
S| o i o
SEHK AR KA
RIS, oo
£
05 0
@Cb | - %
€ 0.23 0.23
028 028
033 033
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NJG1739K51

B NOISE FIGURE MEASUREMENT BLOCK DIAGRAM

Measuring instruments
NF Analyzer
Noise Source

: Agilent N8975A
: Agilent 346A

Setting the NF analyzer
Measurement mode form

Device under test : Amplifier

System downconverter : off
Mode setup form

Sideband :LSB
Averages 116
Average mode : Point
Bandwidth : 4MHz
Loss comp : off
Tcold

NF Analyzer
(Agilent 8975A)

Preamplifier
(Gain=14dB,

Noise Source NF=2.0dB)

(Agilent 346A)

Input (50Q2)

O Noise Source
Drive Output

Calibration setup

NF Analyzer
(Agilent 8975A)

Preamplifier
(Gain=14dB,
Noise Source NF=2.0dB)

(Agilent 346A)

— =

DUT

ouT

—O

Input (50Q2)

O Noise Source
Drive Output

Measurement Setup

New Japan Radio Co. L2

: setting the temperature of noise source (303K)

* Preamplifier is used to improve NF
measurement accuracy.
* Noise source, preamplifier and NF

analyzer are connected directly.

* Noise source, DUT, preamplifier
and NF analyzer are connected

directly.
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Bl PACKAGE OUTLINE (QFN12-51)

NJG1739K51

200= 006
| ? T
|
10 i &
S —
17 i 4
|
w1
1 2 3
- Flrdl 1RDEX
= & Unit :mm
E = (7 ]ooms =] Board : Copper
i | Terminal Treat : Ni/Pd/Au plating
_ i _ Molding Material : Epoxy resin
i - ] Weight £ 4.7mg
[ [os]s ]
029 = 006 & m@
o Exposed PAD
A % Ground connection is required.
78N 5
., 1 ? BEAF
\ ' L _I_J A ] Details of “A” part
'\ r ’I

|
typ02
(min0:2)

033x008
Lij
I
|
I

____ K
3-F0z
10 \\__ b | g
T
ol | ] m [ 1]
1= [
%E q g o
099 = 006 typld 295
(min02)

Cautions on using this product
This product contains Gallium-Arsenide (GaAs) which is a harmful material.
e Do NOT eat or put into mouth.
e Do NOT dispose in fire or break up this product.
e Do NOT chemically make gas or powder with this product.
« To waste this product, please obey the relating law of your country.

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle
with care to avoid these damages.

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.

New Japan Radio Co. L2
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Mouser Electronics

Authorized Distributor

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

NJR:
NJG1739K51-TE1



http://www.mouser.com/njr
http://www.mouser.com/access/?pn=NJG1739K51-TE1

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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