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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.

Ireland
ISO 9001: 2015
Certified

“M:'Ekg
ISO Taiwan Q 5"’ "'%
9001 ISO 9001: 2015 A\ 3 g
gonope” N Certified e Mo 8

SPE-19-8-131-A

www.taoglas.com

2


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

»

TAOGLAS.

Introduction

mim

The Taoglas GuardianX MA9909 is a low profile heavy duty, fully IP67 rated waterproof, adhesive external
combination antenna. It combines 9 antenna elements into one enclosure, 1 GPS/GLONASS/Galileo, 8*
Cellular MIMO (698 to 960MHz/1710 to 2170MHz/ 2490 to 2690MHz/ 3300 to 3600MHz). The Taoglas
GuardianX has been designed as a low profile solution for several loT and Automotive applications where
space is at a premium.

This unique product delivers powerful worldwide 4G LTE MIMO antenna technology at
700MHz/800MHz/1700MHz/1800MHz/2600MHz and GNSS. This is an ideal external combination antenna
solution that is used where drilling a hole through the roof of a vehicle or a metal panel for an external
antenna is not feasible. The GuardianX can operate at band 71 a newly established 5G band at 600MHz.

Typical applications include:

- Passenger Bus / Rail / Air Applications.

- Automotive and Heavy Equipment Vehicle Tracking and Telematics
- Remote Asset and Pipeline Monitoring

- HD Video over LTE

- First Responder and Emergency Services

- M2M Applications/loT

5G/4G applications demand high speed data uplink and downlink. High efficiency and high gain MIMO
antennas are necessary to achieve the required signal to noise ratio and throughput required to solve these
challenges. Taoglas also takes care to have high isolation between the two MIMO antennas to prevent self-
interference. Low loss cables are used to keep efficiency high over long cable lengths. In contrast, smaller
MIMO antennas with poorer quality thinner cables will have much reduced efficiency and isolation, which
would lead to a large drop in system throughput, increased number of drops, and may indeed not make a
system connection at all.

Cable length and connector types are customizable. Contact your regional Taoglas customer support team
for more information.
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Specifications

GNSS Frequency Bands Covered

L1 L2 L5 L6
GPS/QzSS
1575.42MHz 1227.6MHz 1176.45MHz 1278.75MHz
[ L] ] ]
L5R L3PT L2PT L1CR L1PT
GLONASS
1176.45MHz 1201.5MHz 1246MHz 1575.42MHz 1602MHz
] L] L] [ ] ]
Galil E5a E5b E4 E3 E6 E2 L1
alileo
1176.45MHz 1201.5MHz 1215MHz 1256MHz 1278.75MHz 1561MHz 1575.42MHz
] L] L] L] L] L] [
) B1 B2 B3
BeiDou
1561MHz 1207.14MHz 1268.52MHz
] ] ]
ESB(B2)/ E6(B3) E2(B1)
Compass
1268.56MHz 1561MHz
] ]
Omnistar WAAS/EGN OS
SBAS
1542.5MHz 1575.42MHz
] ]
Frequency (MHz) 1575.42 1602
VSWR (max.) 2.0:1 2.0:1
Peak Gain at Zenith (dBic) 1.5 0
Axial Ratio (dB) 6 14
Polarization RHCP
Impedance 50Q
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TAOGLAS.
Frequency (MHz) 1575.42 1602
VSWR (max.) 2.0:1 2.0:1

Gain@1.8V (dBic) 25 25
Gain@3.0V (dBic) 31 31
Gain@5.5V (dBic) 34 34
Noise@1.8V (dB) 3 3
Noise@3.0V (dB) 3 3
Noise@5.5V (dB) 3.3 3.3

Power consumption@1.8V (mA) 5

Power consumption@3.0V (mA) 10

Power consumption@5.5V (mA) 23

Total Specification (Through Antenna, SAW Filter and LNA)

Frequency (MHz) 1575.42 1602
Gain@3V (dBic) 31+3 30+3
Output Impedance 50Q
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5G NR LTE700 GSM  5G NR Band DCS PCS  UMTS1 LTE2600 5G NR Band LTE5200/
Frequency (MHz) Band 71 850/900 74,75,76 77,78,79 Wi-Fi 5800
698 824 1427 1710 1850 1920 2300 3300 5150
~698 ~824 ~960 ~1518 ~1880 ~1990 ~2170 ~2690 ~3500 ~5925
Efficiency (%)
MIMO 1 Im 35.41 42.11 44.33 18.89 52.83 48.11  47.82  43.25 10.60 16.05
MIMO 2 Im 13.76 30.02 24.81 25.80 54.18 59.28 59.20 34.24 20.71 9.52
MIMO 3 Im 36.90 42.56 42.53 27.82 57.08 5493 5395 3299 17.13 12.53
MIMO 4 Im 27.71 32.84 29.33 41.72 43.61 36.50 34.63 40.21 13.29 9.87
MIMO 5 Im 30.28 31.92 30.10 43.43 48.18 4097 38.80 42.42 14.18 9.94
MIMO 6 Im 35.45 43.01 45.05 29.32 60.41 59.52 5829  38.87 16.88 11.95
MIMO 7 im 13.41 30.93 27.21 25.04 57.83 61.70  62.69  36.90 21.87 9.96
MIMO 8 im 41.17 44.90 49.33 20.44 53.31 52.45 51.09 44.85 10.88 15.73
Average Gain (dB)
MIMO 1 Im -4.54 -3.76 -3.55 -7.25 -2.77 -3.18 -3.21 -3.66 -9.76 -8.12
MIMO 2 1m -9.02 -5.30 -6.06 -5.91 -2.67 -2.28 -2.29 -4.67 -6.84 -10.24
MIMO 3 1m -4.35 -3.72 -3.72 -5.66 -2.44 -2.60 -2.69 -4.84 -7.68 -9.09
MIMO 4 Im -5.61 -4.84 -5.37 -3.80 -3.61 -4.39 -4.62 -3.96 -8.78 -10.15
MIMO 5 Im -5.23 -4.96 -5.26 -3.63 -3.18 -3.89 -4.13 -3.73 -8.50 -10.07
MIMO 6 Im -4.53 -3.67 -3.47 -5.43 -2.20 -2.26 -2.35 -4.14 -7.76 -9.30
MIMO 7 1m -9.07 -5.14 -5.66 -6.05 -2.40 -2.11 -2.03 -4.35 -6.63 -10.07
MIMO 8 1m -3.88 -3.49 -3.07 -6.90 -2.73 -2.81 -2.93 -3.52 -9.67 -8.19
Peak Gain (dBi)
MIMO 1 Im -0.30 0.42 1.35 -3.07 2.56 1.99 1.46 1.26 -5.72 -1.93
MIMO 2 Im -4.26 -1.30 -2.64 -0.30 1.04 1.29 2.33 0.59 -2.54 -4.93
MIMO 3 Im -0.41 0.59 -0.15 -0.77 2.62 2.74 2.68 -0.55 -2.67 -3.38
MIMO 4 Im 0.04 0.52 -0.34 0.73 1.20 1.22 1.30 1.04 -2.90 -5.29
MIMO 5 Im 0.22 0.84 0.05 0.34 1.80 2.32 1.95 2.07 -2.48 -4.94
MIMO 6 Im -0.83 0.62 0.13 -1.13 2.64 3.00 3.13 0.41 -3.08 -4.01
MIMO 7 Im -4.11 -0.57 -2.04 -0.53 1.20 1.53 2.50 0.35 -2.66 -4.73
MIMO 8 Im 0.70 1.42 1.99 -2.78 2.49 2.19 1.55 1.24 -5.64 -1.87
Impedance 50Q
Polarization Linear
Radiation Pattern Omni
Max. input power 2W
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Dimension 360 * 160 * 16.5mm
Casing PC
cable 1M TGC200 for Cellular — Fully Customizable
1M RG174 for GNSS — Fully Customizable
o Cellular 5G/4G: SMA-Plug — Fully Cus.tomizable
GNSS: SMA-Plug — Fully Customizable
Sealant Rubber Stopper
Weight Including Cables 1060g
Protection P67
Temperature Range -40°C to 85°C
Humidity Non-condensing 65°C 95% RH
Cable Pull RG174 4KgF/ TGC200 9KgF
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5G/4G Bands

Band Number 5GNR / FR1/ LTE / LTE-Advanced / WCDMA / HSPA / HSPA+ / TD-SCDMA

O 00 N U1 B W N =

D A A A A A WW W W W WNDNNDNNDNNNDNNDNNDNNNDNRRR B R R =
A 0 W N B O OW 0 U N P O VW W N O UL A WIN FRP O O OWNDP WN R

71
74/75/76
77
78
79
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Uplink
UL: 1920 to 1980
UL: 1850 to 1910
UL:1710to 1785
UL:1710to 1755
UL: 824 to 849
UL: 2500 to 2570
UL:880to 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: 704to 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
UL: 1850 to 1915
UL: 814 to 849

UL: 807 to 824
UL: 703 to 748
UL: -

UL: 2305 to 2315
UL:452.5t0457.5
UL: -

UL: 1710-1780

Downlink
DL:2110to 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: 1844.9to 1879.9
DL: 1475.9 to 1495.9
DL: 729 to 746
DL: 746 to 756
DL: 758 to 768
DL: 734 to 746
DL: 860 to 875
DL: 875 to 890
DL: 791 to 821
DL: 1495.9 to 1510.9
DL: 3510 to 3590
DL: 2180 to 2200

.5 DL: 1525 to 1559

DL: 1930 to 1995
DL: 859 to 894
DL: 852 to 869
DL: 758 to 803
DL: 717to 728
DL: 2350 to 2360
DL: 462.5t0 467.5
DL: 1452 - 1496

1850 to0 1910

2570 to 2620

1880 to 1920

2300 to 2400

2496 to 2690

3400 to 3600

3600 to 3800

3550 to 3700
DL: 2110-2200

617to 698

142710 1518

3300 to 4200

3300 to 3800

4400 to 5000

*Covered bands represented as 20% efficiency, tested at 1m cable.
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3. Active Antenna Characteristics /

a Block Diagram (Active antenna)

ANTENNA

SAW Filter LNA LNA

a Passive Antenna Return Loss
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a Passive Antenna Efficiency
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W Passive Antenna Peak Gain
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Outband rejection
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Noise Figure @ 3.0V
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GNSS Radiation Pattern

1575.42MHz
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1602MHz

XY Plane XZ Plane YZ Plane

X Z z

1602MHz B 1602MHz i 1602MHz
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Cellular 3 and Cellular 4
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WPeak Gain
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Radiation Patterns

Test Setup

Free space
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Cellular MIMO1 Radiation Pattern

751MHz

X z z

Y 7 ) X Y
2 12 240 \—’ 120
698MHz 698MHz 698MHz
—751MHz =4 i —751MHz =i e —751MHz
18( 18(
824MHz (dBi 824MHz dBi) —-824MHz

SPE-19-8-131-A


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

»

TAOGLAS.
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1920MHz
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Cellular MIMOS8 Radiation Pattern
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6.7 Mechanical Drawing (Units: mm)

6 5 | 4 l 3 l 2 l 1

7AN

<Release>

[0 [101] 1010]

' \E Name PN Material Finish laTy
( 1 | Top Housing 000118H100000A ‘ pc Black
= 2 |Rubber-3 Holes 000717B0S0000A Silicone Black
C —\ Y 3 | TGC200 Coaxial Cable 306718E000000A PE Black | 8 C

‘ ‘ 4 |RG174 Coaxial Cable 301315C000000A PVC Black

5 [smavsT 200218D020098A Brass Au Plated °

- 6 yo-ﬂ-nq 000718C030000A Silicone Black | 1

7 .Neal Shrink Tube (LTE-1) 001317C020000A PE Red Tube/White Text : 1

— 8 |Heat Shrink Tube (LTE-2) 001317C030000A PE Red Tube/White Text | 1 [~
9 |Heat Shrink Tube (LTE-3) 001317 J000000A PE Red Tube/White Text | 1
10! Heat Shrink Tube (LTE-4) 0013170100004 PE Red Tube/MWhite Text :
11| Heat Shrink Tube (GNSS) 001316C000000A PE Blue TubeMite Text| 1
1’_’.Neal Shrink Tube (LTE-5) 001318H110000A PE Red Tube/White Text 7 1
B 13| Heat Shrink Tube (LTE-6) 001318H120000A PE Red Tube/White Text | 1 B

14| Heat Shrink Tube (LTE-7) 001318H130000A { PE Red Tube/Mhite Text l 1

15.»«“: Shrink Tube (LTE-8) 001318H140000A | PE Red Tube/White Text | 1
16| Bottom Housing 0001180190000A PC Biacx

17| Rubber-3 Holes 0007 15G000000A Sicone Black 2
18| Empty Laer 001015G000000A PEPA White

| 19| Barcode Label 001015G010000A PET White | 1

20| Double Sided Adhesive Black Foam | 001019C010000A | 3M 8448HK+CR4305 White Liner | 1

DATE:

MAT’L:

UNIT:

FINISH:
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10 be copied or given to third parties without the written consent of Taogias.

P REV.

DRAWN BY: | CUSTOMERS SIGNATURE /

TITLE. :

PART NO. :

3 [ 2 |

SPE-19-8-131-A

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

7.

Packaging

1pc MAS909.A.002 per PE Bag

Bag Dimensions - 364*524mm
Weight - 1.068Kg £ _.
£
N
T =
——364mm——
10pcs MA9909.A.002 per Carton
Carton Dimensions - 430*380*280mm
Weight - 11.6Kg
£
£
o
(o]
o
) 430’77/77 \
Pallet Dimensions: e 7
1200mm*1000mm*1280mm e
24 Cartons per Pallet Sy
6 Cartons per Layer, 4 Layers E » B >
o \
(e0] ~
N g \ e
- = )
ke \\\
B .
1200mm ‘

)
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; 380‘“«\

1000mm

SPE-19-8-131-A
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Changelog for the datasheet

SPE-19-8-131 — MA9909.A.002

Revision: A (Original First Release)
Date:  2019-10-08
Notes:

Author:  Jack Conroy

Previous Revisions
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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




