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SPECIFICATION

Part No. MA230.LBC.002

Product Name MA230 Stream 3-in-1 Adhesive Mount Combination
Antenna with GNSS, LTE & Wi-Fi.

Description GPS / GLONASS / Galileo - 3m RG-174 & SMA(M)
4G with 3G/2G Fallback- 3m Low Loss CFD200 & SMA(M)
Dual Band Wi-Fi - 3m Low Loss CFD200 & RP-SMA(M)
IP67 Rated UV Resistant ABS Enclosure
Dimensions: 200*66*9mm

Reach & RoHS Compliant
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1. Introduction

The Taoglas Stream MA230, is a 3inl adhesive mount combination with GNSS, LTE
and Wi-Fi. GPS/GLONASS/GALILEO and Dual-Band Wi-Fi are covered and as well as
LTE, the MA230 offers fallback to 3G/2G bands. It 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 GNSS, 2.4/5GHz Wi-Fi and all cellular bands in a low
profile compact format for mounting via high quality first tier automotive approved
3M adhesive foam. Its comes with 3m of low loss CFD200 cable for LTE and Wi-Fi,
RG-174 for GNSS and SMA(M) and RP(SMA) as standard. Cables and connectors
are customizable.

Many module manufacturers specify peak gain limits for any antennas that are to
be connected to that module. Those peak gain limits are based on free-space
conditions. In practice, the peak gain of an antenna tested in free-space can
degrade by at least 1 or 2dBi when put inside a device. So ideally you should go for
a slightly higher peak gain antenna than mentioned on the module specification to
compensate for this effect, giving you better performance.

Upon testing of any of our antennas with your device and a selection of appropriate
layout, integration technique, or cable, Taoglas can make sure any of our antennas’
peak gain will be below the peak gain limits. Taoglas can then issue a specification
and/or report for the selected antenna in your device that will clearly show it
complying with the peak gain limits, so you can be assured you are meeting
regulatory requirements for that module.

For example, a module manufacturer may state that the antenna must have less
than 2dBi peak gain, but you don’t need to select an embedded antenna that has a
peak gain of less than 2dBi in free-space. This will give you a less optimized
solution. It is better to go for a slightly higher free-space peak gain of 3dBi or more
if available. Once that antenna gets integrated into your device, performance will
degrade below this 2dBi peak gain due to the effects of GND plane, surrounding
components, and device housing. If you want to be absolutely sure, contact Taoglas
and we will test. Choosing a Taoglas antenna with a higher peak gain than what is
specified by the module manufacturer and enlisting our help will ensure you are
getting the best performance possible without exceeding the peak gain limits.

For further information, contact your regional Taoglas Customer Support team.

SPE-13-8-068/G/PK Page 2 of 22
MA230.A301111.B305111.C305151



P\
TAOGLAS.

2. Antenna Specification

Performance Specifications
GPS-GLONASS-GALILEO Antenna Cellular Antenna Wi-Fi Antenna

Features

Gain

VSWR

Impedance

Efficiency

High performance GPS/Glonass
35*35*4mm ceramic patch antenna

1575.42MHz 1.92dBi typ @ Zenith
1602MHz 3.19dBi typ @ Zenith

1.21 Max at 1575MHz
1.55Max at 1602MHz

50Q

LTE - 700MHz
LTE - 800MHz
CDMA: 824-896 MHz
GSM: 880-960 MHz
DCS: 1710-1880 MHz
PCS: 1850-1990 MHz
3G: 1920-2170MHz
LTE - 2300
LTE - 3500
Average: -3.03dBi at 700- 960Mt
-4.34dBi at 1710 - 2170MHz
Peak: 2.16dBi at 700 — 960MHz
0.42dBi at 1710 - 2170MHz
3.3 Max. at 700- 960MHz
3.6 Max. at 1710- 1850MHz
2.2 Max. at 1880-2170MHz
50Q
= 68% @ 700MHz,
= 72% @ 750MHz,
= 66% @ 824MHz,
= 56% @ 890MHz,
= 61% @ 880MHz,
= 53% @ 960MHz,
= 37% @1710MHz,
= 51% @1880MHz,
= 55% @1990MHz,
= 54% @2110MHz,
= 45% @2170MHz,
@2300MHz,
@3500MHz

High performance dual
band Wi-Fi 2.4/5 GHz

1.5dBi typ.@2450MHz
2.0dBi typ.@5000MHz

2.30 Max at 2400MHz
1.08Max at 5000MHz

50Q

= 40% @ 2450MHz
= 30% @ 5000MHz
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MECHANICAL

Items ClFEsCIHORE E G LILE Cellular Antenna Wi-Fi Antenna
Antenna

3M CFD-200 with RP-

3M RG-174 with SMA(M) 3M CFD-200 with SMA(M)
Cable / Connector SMA(M)
Fully Customisable Fully customisable
Fully customisable
Housing UV resistant ABS
Adhesive Mount 3M 1600TB(196.57*62.57*1.25mm)
Protection Class IP-67
ENVIRONMENTAL
Operation Temperature -40°C to +85°C
Storage Temperature -40°C to +85°C
Relative Humidity 20% to 95%
Weight per unit 0.18kg
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LTE BANDS

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

Uplink Downlink Covered
1 UL: 1920 to 1980 DL: 2110 to 2170 v
2 UL: 1850 to 1910 DL: 1930 to 1990 v
3 UL: 1710 to 1785 DL: 1805 to 1880 v
4 UL: 1710 to 1755 DL: 2110 to 2155 v
5 UL: 824 to 849 DL: 869 to 894 v
7 UL: 2500 to 2570 DL:2620 to 2690 x
8 UL: 880 to 915 DL: 925 to 960 v
9 UL: 1749.9 to 1784.9 DL: 1844.9 to 1879.9 v
11 UL: 1427.9 to 1447.9 DL: 1475.9 to 1495.9 x
12 UL: 699 to 716 DL: 729 to 746 v
13 UL: 777 to 787 DL: 746 to 756 v
14 UL: 788 to 798 DL: 758 to 768 v
17 UL: 704 to 716 DL: 734 to 746 (LTE only) v
18 UL: 815 to 830 DL: 860 to 875 (LET only) v
19 UL: 830 to 845 DL: 875 to 890 v
20 UL: 832 to 862 DL: 791 to 821 v
21 UL: 1447.9 to 1462.9 DL: 1495.9 to 1510.9 x
22 UL: 3410 to 3490 DL: 3510 to 3590 X
23 UL:2000 to 2020 DL: 2180 to 2200 (LTE only) v
24 UL:1625.5 to 1660.5 DL: 1525 to 1559 (LTE only) X
25 UL: 1850 to 1915 DL: 1930 to 1995 v
26 UL: 814 to 849 DL: 859 to 894 v
27 UL: 807 to 824 DL: 852 to 869 (LTE only) v
28 UL: 703 to 748 DL: 758 to 803 (LTE only) v
29 uL: - DL: 717 to 728 (LTE only) v
30 UL: 2305 to 2315 DL: 2350 to 2360 (LTE only) x
31 UL: 452.5 to 457.5 DL: 462.5 to 467.5 (LTE only; x
32 UL: - DL: 1452 - 1496 x
35 1850 to 1910 v
38 2570 to 2620 x
39 1880 to 1920 v
40 2300 to 2400 x
41 2496 to 2690 x
42 3400 to 3600 x
43 3600 to 3800 x

*Covered bands represent an efficiency greater than 20%
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3. GPS-GLONASS-GALILEO Antenna

3.1. Return Loss

11 Apr 2012 16:50:83
[CHI] RFL/M LOG S dB/REF .5 dB 4:-9.7277 dB 1 592,006 900 MHz

.
*

CH1 Markers

1 1:-18.797 dB

——I—%&\QHZ S 1.57542 GHz

Return Loss : -18.70 dB @ 1575MHz, -13.21 dB @ 1602MHz

3.2. Smith Chart

11 Apr 2012 16:58:25
[CHI] RFL/M 1 U FS 4:98.885 ¢ @.3353 ¢ 33.584 pH 1 592.000 080 MHz
"

*
CH1 Markers

13 46,645 &
1.392 GHz 157545 aHa

2: 98,805 @

5.3359 4

1.53200 GHz

363187 &

—21.713 a

7 \ 1.60260 GHz
2

Impedance : 46.61 +j10.76 Ohm@ 1575MHz, 63.18 -j21.73 Ohm@ 1602MHz
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3.3. VSWR

11 fpr 2012 16158145
CHI RFL/M SHR i ARERT : 41,9817 1 592808 GnE HHz

L

#*
CHi Markers

1 12184
1.57542 GHz
28 1.9a17
1.59288 GHz

3 1.55A5
1.68Z08 GHz

CFHTFR 4 S92 ARR ARA HHT T SPAN PRACARAR AAR HHz

VSWR :1.21 @ 1575MHz, 1.55 @ 1602MHz

3.4. Radiation patterns

XZ Plane YZ Plane
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XZ Plane 1575.42MHz Horizontal & Vertical

Pattern ModalNo. | Test Mode| Fraq(®MHz)[ Max Gain(dei) | Min Gain(dei) | Avg. Gain(dei) | Source Polar] Date
i [3z [157542 [ 130735000 |-1114/127.00 |-3.71 [V [ 2012/4712)
1575 MHz Peak Gain Zenith Gain
V+H 1.39 1.35
(dBi)
XZ Plane 1602MHz Horizontal & Vertical
Fi T T s
1602 MHz Peak Gain Zenith Gain
V+H 3.19 3.19
(dBi)
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YZ Plane 1575.42MHz Horizontal & Vertical

‘Pmﬂ] Modal No. [ Test Mode[ Freq(MHz)[ Max Gain(dei) | Min Gain(dei) | Avg. Gain(dBi) [ Source Polar] Date
YZ 1575421927000 -5.48 1231.00 -207 V4H 2012/4/12)
1575 MHz Peak Gain Zenith Gain
V+H 1.92 1.92
(dBi)
YZ Plane 1602MHz Horizontal & Vertical
‘Pmﬂ] Modal No. [ Test Mode[ Freq(MHz)[ Max Gain(dei) | Min Gain(dei) | Avg. Gain(dBi) [ Source Polar] Date
YZ 160200 | 2.9270.00 -5.621127.00 -087 V4H 2012/4/12)
1602 MHz Peak Gain Zenith Gain
V+H 2.92 2.92
(dBi)
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3.5. LNA characteristics

Antenna
Band Low Low |DC-INPUT
Pass +—{ Noise —— Noise RG-174 Coaxial Cable
Fliter Amplifien AmpliFier_T
Output Impedance 50 Ohm
Output Power at 1dB Compression Point -35dBm typ.
Output VSWR 2.0 Max.
. . . Power Consumption
Supply Voltage Gain(Typ) Noise Figure(Typ (Typ.)
1.8V 27.0dB 2.2dB 5.5mA
3.0V 32.9dB 2.3dB 12.5mA
5.5V 33.8dB 2.5dB 15.0mA

3.6. LNA Noise Figure at 3.0V
¢ Agilent  16:47:21 Dec 31, 2010 II

Mkrl 15754 GHz 2.292 dB Loadh

Saver

-
=

File Manager?|

0.866
Center 1.57542 GHz BW 4 MHz Foints 11 Span 3.00 MHz
Teold 296.568 K Avgs Off Att B/-- dB Loss Off Corr
]

A:TST02981.GIF file saved
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LNA Gain and

Output of VSWR at 3.0V
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8 5071 Notwork Analyzer
ThcwechiTrame  ZResponse 3Famdas 4 Mir)Anshss S instr Shece

WM =21 Log wag 10,0007 rel 0. 0ndds (R3]
Tre 522 swe 1.0oe/ ref T.000 [F2]

a0
© [A1 15754100 GHz [32.B34 dB

1 iCeter 157542 GHE

chi Tri 521 »1 1.5754300 Wz 32.0316 o
<hl Trz 522 1 1.5754200 GHz 1.23468

8 E5071C Network Analyrer
lackwechiTrace ZResponse 3 %mes 4 Mhjindrss 5 lrstrStee

(W =17 Log mag 1000008 Ref 0.000d8 [F2)
SN L 1. a7iez00 GRz 25,098 dB

ag.00 |

o 0o e
1 Catter 157542 G [ Lk

chl Tri 512 1 1.5754200 GHz -25.05§8 de
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4. Cellular 4G/3G/2G Antenna

4.1. Return Loss

»
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4.3. Peak Gain
5

_20 ! ! 1 ! 1 ! 1 (M H Z)
600 800 1000 1200 1400 1600 1800 2000 2200

4.4. Average Gain
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4.5. Radiation patterns

Measurement setup

THIS SIDE FACES
THE SKY
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5. Wi-Fi 2.4/5.0 GHz antenna

5.1. Return Loss

0
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5.3. Peak Gain

5
ArJI\_‘ ~=MA230-WIFI
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z
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5.4. Average Gain
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5.5. Radiation patterns

Measurement setup

THIS SIDE FACES

THE SKY
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8. Drawing

6 5 | 4 | 3 | 2 | 1
ISO_NO: EDW-18-8-5635 <Release> REV |ZONE] DESCRIPTION 4 ENG APPROVED| ISSUED DATE
A5 | ALL [t oo e ot ] Bonnie | Haley [2019/01/10
ALL |Amend Double Sided Adhesive.| Bonnie | Joey [2019/01/31
G #5 | ALL |Correct Foom. (EC-19-08-023)| Bonnie | Aaron |2019/06/10|G
Top ide Bottom
__9#08 66.541.6 £0% L
— ’ Double Sided Adhesive Foom‘
I Side Bottom 0% !
| |
- — F
@ “]'5i0.8 03,51
o |
| |
Wy
W | |
I ! Y |
) ! 3, 9 !
— et N Yy Y
w ~ -
i o % ACar e
wm S o £ E
X T 8 |~ ’? ’k |
=3 | W |
m ®
& Wy
%, 3
| Yy |
| —+— |
‘ Scale:1:2
D
B N A
!
3 C
5
S A A
™M Neme P/N Material Finish Qry
. 1 |Housing Top 000115L000015A ABS+PC Black 1
E 2 |Housing Bottom 000115L010015A ABS+PC Black 1
~ 3| Double Sided Adhesive(Block Foam) | 001015L060015A 3M 94488 White Liner 1
- 4 | Clear Label 001016C010015A PET Black 1
5 |Barcode Label 001013G000015A PEPA White 1
6 |RG174 Coaxial Cable 301315C000000A PVC Black 1
@_i 7 |CFD200 Coaxial Cable 301415C010000A PE Black 2 B
8 |Heat Shrink Tube (GNSS) |001316C000000A PE Blue Tube/White Text 1
9 |Heat Shrink Tube (LTE) 001316L080000A PE Red Tube/White Text 1
10 |Heat Shrink Tube (Wi-Fi) |001316L050000A PE Yellow Tube/Black Text | 1
NOTE: 11 | SMA(M)ST for RG174 2002141000015A Brass Au Plated 1
1. Part Number: MA230.L.301111.B305111.C305151 12 | SMA(M)ST for CFD200 200212G010015A Brass Au Plated 1]
13 RP—SMA(M)ST for CFD200 |200212F000015A Brass Au Plated 1
;’Q‘EE?EDOTHERW'SE DATE: 2013/02/25| MAT L: X REV
TOLERANCES'XQN:OQ UNH’ mm F‘ NlSH This dr. xquﬁquAs Wfr:vm?lL ‘l‘p Not D05 A
XX. £ 0.5 XX+ 0.1 THIRD ANGLE . to be copied or given to third parties without the wmc consent of Taogla:
A;%vg)%Y; XCT{?CKCE)DOEY‘ PR[;W;“ BY@%EMERSSCSA@E\%URS / §ATE TITLE. :MA230 3in1 Stream M GPS/GLONASS/GALILEO:RG—174
: : o ‘ / SMA(M)-4G//36,/2G:CFD-200 SMA(M)-Wi-Fi:CFD-200 RP-SMA(M)
Joanna | Wayne | Gabriel PART_NO. : MA230.LBC.002
6 | 5 | 4 | 3 | 2 | 1
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9. Packaging

SHRINK LINE
PE BAG
A e
Y% %%
E’f';?';;:vi?zj‘z
k.
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8 = % i 2
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+l 3 % —_— %) “
= 23
O o “:: :‘b o
w
™ Bres Y
> %% %] +l
% ¥ O
sy | S
Y
Y

 PACKING:1PCS/BAG
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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.

Reproduction, use or disclosure to third parties without express permission is strictly prohibited.
Copyright © Taoglas
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




