TAOGLAS.

SPECIFICATION

Part No. : MA231.LBC.003

Product Name : MA231 3 inl1Stream 3M: GPS-GLONASS-GALILEO
RG174 RP-SMA(M), 2G/3G/4G CFD-200 RP-SMA(M),
Wi-Fi CFD-200 RP-SMA(M)

Feature : IP67 Antenna
GPS-GLONASS-GALILEO: 3M RG-174 SMA(M) ST
1.8~5.5V/30dB
Cellular 4G/3G/2G: 3M Low Loss CFD-200 SMA(M) ST
Wi-Fi: 3M Low Loss CFD-200 RP-SMA(M) ST
Dimensions: 200.5*%66.5*9mm

RoHS Compliant
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1. Introduction

The Stream 3inl MA231 GPS-GLONASS-GALILEO, LTE Cellular 4G/3G/2G and Wi-Fi
2.4/5.8GHz antenna is a low profile, heavy-duty, fully IP67 waterproof external M2M
antenna for use by RF professionals in telematics, transportation and remote
monitoring applications. The Stream 3inl is unique in the market as it combines the
highest possible efficiency and peak gain for GPS-GLONASS-GALILEO, Wi-Fi dual-band
2.4/5.8GHz and all cellular bands in 4G/3G/2G in a low profile compact format for
mounting via high quality first tier automotive approved 3M adhesive foam.

The patent pending design incorporates a custom Taoglas 35mm
GPS-GLONASS-GALILEO patch antenna on an extended integral ground-plane. A

front-end SAW filter dramatically reduces radiated spurious emissions.

The extended ground-plane used with an innovative internal 4G/3G/2G Cellular PIFA
also enables the unique wide-band 4G/3G/2G response to deliver the highest
performance possible, at 3 meters cable length. High antenna efficiencies are
absolutely critical in today’s 4G and 2G systems to achieving targeted data-speeds and

coverage.

A powerful Wi-Fi dual-band 2.4/5.8GHz antenna gives maximum gain and coverage for

common applications.

The Stream works best when attached to plastic or glass, but can also be used on

metal if a minimum of 40mm foam spacing is added.

SPE-17-8-010/A Page 2 of 24



TAOGLAS.

2. Specification Table

GPS-GLONASS-
Parameter Cellular Antenna Wi-Fi Antenna
GALILEO Antenna

700-960MHz
1,575.42+10MHz 2400-2484MHz
Frequency Range 1710-2170MHz
1,602+8MHz 5150-5850MHz
2500-2690MHz

1575.42MHz:1.3dBi typ.

@ Zenith
Gain Listed below Listed below
1602MHz:2.9dBi typ.
@ Zenith
VSWR 2.0 Max 3.0 Max 2.0 Max
Impedance 50Q 50Q 50Q

v

70% @ 700MHz
60% @ 750MHz
50% @ 824MHz
50% @ 880MHz
40% @ 890MHz
25% @ 960MHz
50% @ 1710MHz
50% @ 1880MHz
50% @ 1990MHz
45% @ 2110MHz
45% @ 2170MHz
30% @ 2500MHz
15% @ 2690MHz

vV

v 1Iv

v
1\

35% @ 2450MHz
35% @ 5250MHz
35% @ 5650MHz

ATV
v

Efficiency -

\
v

v v Iv v

1\
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MECHANICAL

3M RG-174 with 3M CFD-200 with 3M CFD-200 with
Cable / Connector SMA(M) SMA(M) RP-SMA(M)
Fully customizable Fully customizable Fully customizable
Housing ABS
Adhesive Mount 3M 1600TB(196.57*62.57*1.25mm)
Protection Class IP-67
Weight 180g

ENVIRONMENTAL

Operation Temperature -40°C to +85°C
Storage Temperature -40°C to +85°C
Relative Humidity 20% to 95%

SPE-17-8-010/A Page 4 of 24



3. GPS-GLONASS-GALILEO Antenna

3.1. Return Loss

CHI] RFL/M LOG
e T
[

* 1

3 dB/REF .5 db

4:-9,7277 dB

1 592,080 608 HHz

= 1

~-GH
RN

CENTER 1 592.0606 888 MHz

SPAN 200.000 608 MHz

Return Loss: -18.70 dB@1575.42MHz

Return Loss: -13.21 dB@1602MHz
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CH1 Markers

1:-18.787 dB
1.57542 GHz

21-9.7277 dB
1.592@0 GHz

3-13.219 dB
1.6029% GHz
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3.2. Smith Chart

CHD RFL/M 1 U FS 4: 98,805 ¢ 9.3359 ¢ 33.584 pH 1 592,000 666 MHz
¥ = ‘ -

CHi Markers

: - k / 1: 46.615 &

i .9892 M2 1.57545 BHa
. 2 98.%95 @
B.3359 &
1.99200 GHz
363,187 o

-21.713 &
1.69208 GHz

CENTER 1 592.060 880 MHz - - - SPAN 200.600 6668 MHz
Impedance: 46.61+j10.76 Ohm@1575.42MHz

Impedance: 63.18-j21.73 Ohm@1602MHz
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3.3. Radiation Patterns

XZ-Plane YZ-Plane
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3.3.1. XZ Plane 1575.42MHz

V+H 1.39 dBi 1.35 dBi

3.3.2. XZ Plane 1602MHz

V+H 3.19 dBi 3.19 dBi
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3.3.3.YZ Plane 1575.42MHz

V+H 1.92 dBi 1.92 dBi

3.3.4.YZ Plane 1602MHz

V+H 2.92 dBi 2.92 dBi
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3.4. Axial Ratio Pattern
3.4.1. 1575.42MHz

3.4.2. 1602MHz
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3.5. LNA characteristics

GPS+GNSS
Antenna

\ 4

RG-174 | DC-INPUT

SAW Low Low Coaxial Cable
Filter Noise Noise
Amplifier Amplifier s
Parameter

1,575.42+10MHz For GPS/GALILEO

Frequency Range
1,602+8MHz For GLONASS

Output Impedance 50 Ohm
Output VSWR 2.0 max
Power
Supply Voltage Gain(Typ) Noise Figure(Typ) .
Consumption(Typ)
1.8V 24dB = 5.5mA
2.4dB For
GPS/GALILEO
3.0V 30dB 13.2mA
2.7dB For
GLONASS
5.5V 32dB = 16.2mA
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- Agilent 1123327 Apr 38, 26172 | Noise Figure
| E———

Mkrl L5750 BHz | Autoscale

Units
dB Linsar]

Upper Limit
16,608

Lower Limit
.58

Ref Level
4. Q@

Display Ref
.F

n

f

Conter 1.57542 GHz  BH 4 HHz Paints 1 Span 2,80 MHz | sca{eé"@%i\'
Tcold 296.58 K Fruas 0ff Attt 8/-- dB Loss On Corr )

LNA Noise Figure@3.0V for 1575.42MHz

s Agilent  14:00:55 Apr 27, 2012 | Frequency
| ——
—
FreqMode,

Mkrd 1.582 GH= | Sweep
Start Fqu
1,501 B85 GH
Stop Freq
1.50300008 GH]
Center Freq
1,50200P09 GH]
Freq Span
2.00809909 MHZ
Fixed Freq
1,50500000 GHZ
Center 1.60206 Gl _EH 1 Tz Fonts 1 Spon 008 M | 1"3{;»
Teold 296.59 K Auas DfF Ate 8¢——dB  Less On  Corr

LNA Noise Figure@3.0V for 1602MHz
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1 fctive ChiTrace 2 Response 3 Stimulus 4 Merjanalysis

5 Instr Skake
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P 521 Log Mag 10.008E/ Ref 0.000d48 [Fz]
Trz 522 S¥R 1.000/ Ref 0.000 [F2]

»2 1.6020000 GHz 29.355 dB |

40,00
30,00

10,00
=20.00
-30.00

40,00

50,00 e
1 Start 143332 GHz

chl Trl 521 1 1.5754200 GHz 30,453 dB
Chl Trl 521 =2 1.6020000 GHz 25,355 dB
Chl Tr2 522 1 1,.5754200 GHz 1.2383
Chl Tr2 522 2 1.6020000 GHz 1.2667

el
Stop 168592 GH: [E)1

LNA Gain and Output of VSWR at 3.0V
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Cellular 4G/3G/2G antenna

4.1. VSWR

[
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4.3. Peak Gain
10
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4.5. Antenna Radiation Pattern
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3 X

270 |

2401.

210 ~ \_—150
180

180

Y% .

=1 T10MHz
—1880MHz
1990MHz

—=—2170MHz
(dB)

50

240...__.\.

TAOGLAS.

.."-..60

% Y

1 . i

—880MHa
—050MHa

(dB)

2104

SPE-17-8-010/A

o ,1-50
180

\_.‘IIGO

9% Y

/120 ——2300MHz
—2500MHz
2570MHz

S

Page 17 of 24



TAOGLAS.

ZX Plane
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ZY Plane
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5. Wi-Fi 2.4/5.0 GHz antenna

5.1. VSWR
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5.3. Peak Gain
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5.5. 2D Radiation Pattern

XY Plane
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6. Mechanical Drawing
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Foam 3M Double

Sided

Adhesive Drawing
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Detail C

Narme Material Finigh  |QTY

Housing ABS Black 1

2 | Closed Cell Foamn F100 Black 1
3 |3 Double Adhesive 3M 1B00TE  [White Liner| 1
4 | Clear Lokel FET Transparent| 1
5 | Heat Shrink Tube PE Black 1
& | Heat Shrink Tube PE Black 2
7 |GPS—Clonass Label Coated Poper Orange | 1
8 | 7C/30/4G Label Cooted Poper White | 1
% [2.4/5 GHz Label Coated Paper Green [ 1
W | Cable Type RG174 Block 1
W | Cable Type CFD-200 Black | Z
%X | Connector Type SMAMIST  [Gold Plated | 1
v | Connector Type SMAMIST Gold Plated | 1
IZ |Connector Type SMAIMRP ST |Gold Plated | 1
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7. Packaging
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30pcs antennas
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Taoglas makes no warranties based on the accuracy or completeness of the contents of this document and
reserves the right to make changes to specifications and product descriptions at any time without notice.
Taoglas reserves all rights to this document and the information contained herein.

Yo\
300

Reproduction, use or disclosure to third parties without express permission is strictly prohibited.

Copyright © Taoglas Ltd.
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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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