Datasheet

SPE-18-8-090/B/AW

Monsoon 3-in-1

Part No:
MA172.A.LBC.001

Description:
Monsoon 3-in-1 GNSS, Dual-Band Wi-Fi & LTE

Low Profile Permanent Mount Antenna

Features:

1*LTE Antenna

1*Dual-Band Wi-Fi Antenna (2.4/5.8 GHz)
1*Active GNSS Antenna - GPS L1 and GLONASS L1
Permanent (Screw) Mount

Covering Sub 6GHz Bands

IP67 Rated, Robust PC/ABS Enclosure

LTE: 3m CFD-200 Cable and SMA(M)ST Connector
Wi-Fi: 3m CFD-200 Cable and RP-SMA(M)ST Connector
GNSS: 3m RG-174 Cable and SMA(M)ST Connector
Dimensions: 204 * 69 * 31 mm

REACH & RoHS Compliant
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TAOGLAS.

Introduction

The Monsoon MA172 is a low profile 3-in-1 combination antenna. It integrates high-performing LTE and
Wi-Fi antennas with an active GNSS antenna that supports both the GPS L1 and GLONASS L1 bands.
All antennas are enclosed in a fully IP67 rated waterproof housing, designed for use in the most rugged of
environments.

Typical applications include:
e HD Video over LTE -First Responder and Emergency Services
e Intelligent Transport Systems
e Internet of Things (IoT market)
e -High Definition Video Broadcast Systems
e Wireless LTE M2M Devices
* Digital Signage

Both the LTE antenna and the Wi-Fi antenna are designed for high efficiency, even without a ground plane.
4G LTE applications demand high speed data uplink and downlink and the high efficiency and gain
characteristics exhibited by this antenna help to achieve the required signal to noise ratio and throughput to
solve these challenges. Low loss cables are used to keep efficiency high over long cable lengths.

The GNSS antenna has been optimized to work on both GPS and GLONASS bands. Dual GPS/GLONASS systems
can accelerate time to first fix, especially in challenging environments such as urban canyons or any
environment where a large portion of the sky is blocked. A front-end SAW filter protects the GNSS antenna’s
LNA from potentially damaging out-of-band wireless transmissions, ensuring that it can be used in
environments where these signals might be encountered.

Cable and connectors are customizable, contact your regional Taoglas sales office for customization and
additional support.
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TAOGLAS.

Specifications

GPS L1: 1575.42 MHz + 1.023 MHz

Frequency
GLONASS L1: 1602 MHz + 1.023 MHz
Bandwidth - T
Z min
Return Loss <-10 dB
Return loss (GPS L1
GLONASS L1) <-10d8
Passive Gain at Zenith o
+1. ic typ.
(GPS L1 and GLONASS L1) 2
Polarization RHCP
Impedance 50Q

fo=1575.42MHz
fo £ 30 MHz 5dB Min.
fo + 50 MHz 20dB Min.
fo + 100 MHz 25dB Min.

LNA Out-band Attenuation

Input Voltage Min:1.8V Typ. 3.0V Max: 5.5V
Total Gain @ Zenith 25dBic 30dBic 32dBic
Current Consumption 6mA 12mA 30mA

Noise Figure 2.7dB 3.0dB 3.7dB
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TAOGLAS.

LTE Antenna

LTE700 GSM850 GSM900 DCS PCS UMTS1 LTE2600
Frequency (MHz)
698~824 824~894 880~960 1710~1880 1850~1990 1920~2170 2490~2690
Efficiency (%)
0.3m 45.80 49.28 49.79 64.97 52.04 42.23 49.92
im 43.38 47.06 47.53 60.63 47.46 38.52 46.04
Free Space
2m 40.48 43.10 43.35 54.03 42.30 34.07 40.37
3m 37.53 40.06 40.34 48.63 37.62 29.99 35.65
0.3m 42.42 56.25 54.11 66.98 46.32 38.51 45.74
On 30x30cm Ground im 40.26 53.72 51.69 62.52 42.24 35.13 42.19
Plane 2m 37.57 49.22 47.14 55.72 37.65 31.05 36.96
3m 34.71 45.72 43.84 50.17 33.49 27.34 32.68
Average Gain (dB)
0.3m -3.39 -3.07 -3.03 -2.84 -3.74 -3.02 -1.70
im -3.63 -3.27 -3.23 -3.24 -4.14 -3.37 -2.10
Free Space
2m -3.93 -3.65 -3.63 -3.74 -4.68 -3.94 -2.71
3m -4.26 -3.97 -3.94 -4.25 -5.23 -4.48 -3.31
0.3m -3.72 -2.50 -2.67 -1.74 -3.34 -4.14 -3.40
On 30x30cm Ground 1M -3.95 -2.70 -2.87 -2.04 -3.74 -4.54 -3.75
Plane 2m -4.25 -3.08 -3.27 -2.54 -4.24 -5.08 -4.32
3m -4.60 -3.40 -3.58 -3.00 -4.75 -5.63 -4.86
Peak Gain (dBi)
0.3m -2.47 -2.69 -2.69 -1.70 -2.41 -3.23 -2.21
im -2.77 -2.89 -2.89 -2.00 -2.81 -3.63 -2.61
Free Space
2m -3.07 -3.29 -3.29 -2.50 -3.31 -4.13 -3.11
3m -3.37 -3.59 -3.59 -2.99 -3.81 -4.63 -3.71
0.3m -2.57 -2.03 -2.54 -1.39 -2.92 -3.47 -2.46
On 30x30cm Ground im -2.77 -2.23 -2.74 -1.69 -3.32 -3.87 -2.76
Plane
2m -3.07 -2.63 -3.14 -2.19 -3.82 -4.47 -3.36
3m -3.47 -2.93 -3.44 -2.59 -4.32 -4.97 -3.86
Impedance 50Q
Return loss <-3dB
Polarization Vertical
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TAOGLAS.

Wi-Fi Antenna (2.4GHz/5.8GHz)

Frequency (MHz) 2400~2500 4900~5850
Efficiency (%)
0.3m 65.35 49.83
im 59.60 42.96
Free Space
2m 51.91 34.82
3m 4521 28.22
0.3m 64.51 51.58
Im 58.84 44.46
On 30x30cm Ground Plane
2m 51.25 36.05
3m 44.64 29.21

Average Gain (dB)

0.3m -1.85 -3.03
im -2.25 -3.67
Free Space
2m -2.85 -4.58
3m -3.45 -5.49
0.3m -1.90 -2.88
im -2.30 -3.52
On 30x30cm Ground Plane
2m -2.90 -4.43
3m -3.50 -5.34

Peak Gain (dBi)

0.3m -0.99 -1.95
im -1.39 -2.55
Free Space
2m -1.99 -3.45
3m -2.59 -4.35
0.3m -1.15 -1.81
im -1.55 -2.41
On 30x30cm Ground Plane
2m -2.15 -3.31
3m -2.75 -4.21
Impedance 50Q
Return loss <-6dB
Polarization Vertical
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TAOGLAS.

Dimensions 203.95 x 68.96 x 30.95 mm
LTE: 3000mm CFD-200
Cable Wi-Fi: 3000mm CFD-200
GNSS: 3000mm RG-174
LTE: SMA(M)
Connector Wi-Fi: RP-SMA(M)
GNSS: SMA(M)
Casing PC+ABS
Adhesive 3M 9448HK + CR4305
Sealant Rubber Stopper
Weight 550¢g
Protection P67
Corrosion

5% NaCl for 96hrs - Nickel plated steel base and thread

Temperature Range -40°C to +85°C

Thermal Shock 100 cycles -40°C to +85°C

Humidity Non-condensing 65°C 95% RH

Shock (Drop Test) 1m drop on concrete 6 axes

Recommended Mounting Torque 24.5N-m

Maximum Mounting Torque 29.5N'm
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LTE Bands on 30X30 Groundplane

Band Number

O 0 N U A W N
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30
31
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42
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LTE / LTE-Advanced / WCDMA / HSPA / HSPA+ / TD-SCDMA

Uplink
UL: 1920 to 1980
UL: 1850 to 1910
UL: 1710 to 1785
UL: 1710 to 1755
UL: 824 to 849
UL: 2500 to 2570
UL: 880 to 915

UL: 1749.9to 1784.9
UL: 1427.9 to 1447.9

UL: 699 to 716
UL: 777 to 787
UL: 788 to 798
UL: 704 to 716
UL: 815 to 830
UL: 830 to 845
UL: 832 to 862

UL: 1447.9 to 1462.9

UL: 3410 to 3490
UL:2000 to 2020

UL:1625.5 to 1660.5

UL: 1850 to 1915
UL: 814 to 849
UL: 807 to 824
UL: 703 to 748

UL: -
UL: 2305 to 2315
UL: 452.5 to 457.5
UL: -

Downlink
DL: 2110 to 2170
DL: 1930 to 1990
DL: 1805 to 1880
DL: 2110 to 2155
DL: 869 to 894
DL:2620 to 2690
DL: 925 to 960

DL: 1844.9 to 1879.9
DL: 1475.9 to 1495.9

DL: 729 to 746
DL: 746 to 756
DL: 758 to 768

DL: 734 to 746 (LTE only)
DL: 860 to 875 (LET only)

DL: 875 to 890
DL: 791 to 821

DL: 1495.9 to 1510.9

DL: 3510 to 3590

DL: 2180 to 2200 (LTE only)
DL: 1525 to 1559 (LTE only)

DL: 1930 to 1995
DL: 859 to 894

DL: 852 to 869 (LTE only)
DL: 758 to 803 (LTE only)
DL: 717 to 728 (LTE only)

DL: 2350 to 2360 (LTE only)
DL: 462.5 to 467.5 (LTE only)

DL: 1452 - 1496
1850 to 1910
2570 to 2620
1880 to 1920
2300 to 2400
2496 to 2690
3400 to 3600
3600 to 3800
617 to 698

Covered

v
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LTE Bands in Free Space

Band Number
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LTE / LTE-Advanced / WCDMA / HSPA / HSPA+ / TD-SCDMA

Uplink
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Downlink
DL: 2110 to 2170
DL: 1930 to 1990
DL: 1805 to 1880
DL: 2110 to 2155
DL: 869 to 894
DL:2620 to 2690
DL: 925 to 960
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DL: 746 to 756
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Antenna Characteristics

3.

W LTE and Wi-Fi Antennas

3.1. LTE and Wi-Fi Antennas
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3.1.2. Efficiency — LTE and Wi-Fi
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3.1.3. Average Gain — LTE and Wi-Fi
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3.1.4. Peak Gain — LTE and Wi-Fi
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3.1.5. Isolation — LTE and Wi-Fi
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3.1.6. ECC — LTE and Wi-Fi
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WGNSS Antenna

3.2.1. Block Diagram (Active antenna)

ANTENNA

SAW Filter LNA LNA

3.2.2. Return Loss — GNSS Antenna
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3.2.3. Efficiency — GNSS Antenna (passive measurement)
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3.2.4. Average Gain — GNSS Antenna (passive measurement)
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3.2.5. Peak Gain — GNSS Antenna (passive measurement)
10
| |
| |
| |
51 [ |
| |
| |
o | | |
g | |
z | |
| |
al | |
| |
| |
a0t | |
| |
I I GPS-GLONASS
45 ' l I '
1500 1550 1600 1650 1700 (MHz)

SPE-18-8-090/B/AW www.taoglas.com 17


https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/

3.2.6. Axial Ratio — GNSS Antenna (Zenith is at 0°)
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Axial Ratio at GPS L1 (1575.42 MHz)
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3.2.7. GNSS Antenna Active Measurements
LNA Gain @ 3.0V
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4, Radiation Patterns /

mTest Setup

Free space

On 30*30cm GND
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3D & 2D LTE Radiation Patterns

4.2.1 LTE Free Space
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3D & 2D Wi-Fi Radiation Patterns

4.3.1 Wi-Fi Free Space
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GNSS 3D & 2D Radiation Patterns
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5. Mechanical Drawing (Units: mm)

6 5 | 4 | 3 | 2 | 1

ISO_NO: EDW~17-B-xxxx REV [ZONE| DESCRIPTION ENG  |APPROVED| ISSUED DATE

il £ | ALL |Initial Design Bonnie | Paul [2017/08/07

ALL |Change the Lobel to Heat Shrink Tube.| Bonnie | Paul [2017/09/20
G 208 [ ALL [Amend P/N of Heat Shrink Tube.| Bonnie | Paul [2017/10/24|G

Top View
Bottom Thread
| I View
Cable Outlet
F - F
| ‘ 1 |
203.95+0.8

E| Front View# E

(&)
-/
j?“
).5£0.6
=

o
]
8
Cl 35 C
PPN
Name P/N Material Finish QTY]
1 |Housing_Top 0001178100000A | ABS+PC Black 1
2 |Housing_Bottom 0001178110000A | ABS+PC Black 1
| o b |3 [ Double Sided Adhesiv(Black Foom) | 001017B050000A | 3u 9448HK+CRA305 | White Liner 1
B & 4 [Nul_M20x1.5Px9.5H Cut | 000413E030061A | Steel Ni—Zn Plated | 1
= - 5 |Washer_Cut 000413E040061A | Steel Ni-Zn Plated 1
= 6 |Cable Rubber 000713E000063A | Silicone Rubber | Black 1
|| L 7 |Heat Shrink Tube (GNSS) | 001316C000000A | PE Blue Tube/Mhite Text| 1
[ 8 |Heat Shrink Tube (LTE) 001316L080000A | PE Red Tube/White Text | 1
& 9 [Heat Shrink Tube (Wi—Fi) | 001316L050000A | PE Yellow Tube/Black Text| 1
B - 10 [Empty Label 001015G000000A | PEPA White 1B
11 |Barcode Label 001015G010000A | PET White 1
Name P/N SPEC Finish Qry
W [Cable Type 301315C000000A | RG174 Black 1
Notas WW |Cable Type 301415C010000A | CFD200 Black 2
— ' . XX | Connector Type 200216000009BA | SMA(M)ST Au_Plated 1
1. Long Part Number: MA172.A.L301111.B305111.C305151 Y [Connector Type 2002160020098 | SWAM)ST A Plotad 1
72 | Connector Type 200216D03009BA | RP—SMA(M)ST Au_Plated 1
UNLESS OTHERWISE 5 M
SPEGFIED DATE: 2017/08/07 | MAT'L: taog as REV
TOLERANCES ON: UNIT: mm FINISH: antenna solutions w oesgn cenve
A XE 0.2 : This drawing and its inherent design concepts are property of Taoglas. Not D03 A
XX.+ 0.5 .XX+ 0.1 | THIRD ANGLE @ 6 SCALE 1/2 to be copied or given to third parties without the written consent of Taoglas.
X.£ 0.3 XXX+ 0.05| PROJECTION - TITLE. : Monsoon 3000mm GNSS RG—174 SMA(M)ST, LTE
APPROVED BY: | CHECKED BY: | DRAWN BY:| CUSTOMERS SIGNATURE / DATE CFD200 SMA(M)ST, Dual-Band WiFi CFD200 RP-SMA(M)ST
Paul  [Jock/Haley| Bonnie PART NO. : MA172.A.LBC.001
6 | 5 | 4 | 3 | 2 | 1
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Packaging

16 pcs MA172.A.LBC.001 per carton a4

Carton Dimensior 250mm

r \&4 he O Tln
otal Weigh 7. /KQ
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7. Application Note

The MA172.A.LBC.001 antenna performance with different cable lengths is shown below.

W Return Loss

Return Loss - LTE Antenna (Free Space)
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Return Loss - Wi-Fi Antenna (Free Space)
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Efficiency — LTE Antenna (Free Space)

100 —[TE Freespace_0.3M
==| TE_Freespace_1M
90 =| TE_Freespace_2M
==LTE_Freespace_JM
80 ==| TE_Freespace_5M
0
60
B -.ﬁ\\ AN \\
£ap : / \ )
40 : A\f f' \ \. "y L-\ J
L . ,\f’ /) \ A p Al
S | / YA NS/
L A . I/
\_- NI\ RgAS g8 JAGY/
III - '_ r- L’
10
0 |
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 EE00 6000 (MHz)
Efficiency — LTE Antenna (On 30*30 GND)
100
==L TE_On J0x30 GND_0.3M
==| TE_On 30x30 GND_1M
9% —LTE_On 30x30 GND_2M
==LTE_On 30x30 GND_3M
a0 ==| TE_On 30x30 GND_5M
70
‘1
60
{l
- sy
F -] [
: NN
40 A AA - » L.,
| \ \ Pt
wn W0 r J d M 5‘ ﬁ? #
BN . e NN\ AN
20 || e | 1"\.#':, s ;\"
[ il
10
0
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 (MHz)

SPE-18-8-090/B/AW

www.taoglas.com

33


https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/

N

TAOGLAS.

Efficiency — Wi-Fi Antenna (Free Space)
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WAverage Gain

Average Gain — LTE Antenna (Free Space)
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Average Gain —Wi-Fi Antenna (Free Space)
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WPeak Gain

Peak Gain — LTE Antenna (Free Space)
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Peak Gain — Wi-Fi Antenna (Free Space)
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W Isolation

Isolation - LTE to Wi-Fi (Free Space)
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Changelog for the datasheet

SPE-18-8-090 - MA172.A.LBC.001

Revision: B (Current Version)
Date:  2019-06-19
Notes:

Author:  Jack Conroy

)
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Previous Revisions

Revision: A (Original First Release)
Date:  2018-10-22
Notes:

Author:  Jack Conroy
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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