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Introduction

The Taoglas MA996 Guardian Series has been designed to be the smallest, high-performance combination
panel antenna in the world. The heavy-duty, IP67 rated, external enclosure combines all 6 antenna elements
in a low profile, compact form. The Guardian combines 4x 5G/4G Cellular antennas and 2x Wi-Fi 6 antennas
making it compatible with the next generation of modules and routers.

The MA996 has been designed as a low-profile solution for 10T and Automotive applications where space is
at a premium allowing it to be installed in the headliners of vehicles or on the back window of a vehicle. The
Guardian series is an ideal external combination antenna solution that can be used where drilling a hole
through the roof of a vehicle or a metal panel for an external antenna is not feasible or desired.

Typical applications include:
e Passenger Bus and Rail Applications
e Automotive and Heavy Equipment
e Vehicle Tracking and Telematics
e First Responder and Emergency Services
e HPUE applications such as Public Safety Communications and Critical Infrastructure and Utilities

The Guardian can be adhesive, or wall mounted as standard. The adhesive pad and wall bracket are included
in the product packaging. Pole and desk mount option are also available as separate kits.

Taoglas also provides services to ensure optimum overall performance for your entire system by working
closely with the customer to design in the best antenna and potential additional components for your system.
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.
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Taoglas also takes care to ensure high isolation between the MIMO antennas to prevent self-interference.
Low loss cables are used to keep efficiency high over longer cable lengths. In contrast, smaller MIMO antennas
with poor quality thin cables will have reduced efficiency and isolation, which would lead to a large drop in

system throughput, increased incidences of signal drops, and may indeed not make a system connection at
all.

Cable type and length, and connectors are fully customizable, and the Guardian can also be customized for
other configurations up to 9-in-1 and the addition of multiband GNSS is also available. Contact your regional
Taoglas customer support team for more information.

SPE-24-8-137-B WWW.taogIas.com
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Specification

LTE Electrical

Frequency - o, Average Gain  Peak Gain . Radiation Max. input
Band (MHz) Measurement Efficiency (%) (dB) (dBi) Impedance  Polarization Pattern e
LTE1 41.0 -3.87 1.85
5GNR/4G LTE2 43.0 -3.66 1.78
- 617-698
el LTE3 47.5 -3.24 4.23
LTE4 39.5 -4.03 2.26
LTE1 56.2 -2.50 3.06
4G/3G LTE2 52.7 -2.78 3.76
Band 698-824
12,13,14,17,28,29 LTE3 45.8 -3.39 2.94
LTE4 53.0 -2.76 3.81
LTE1 62.6 -2.04 3.53
4G/3G/NB-loT/Cat M LTE2 64.5 -1.90 3.96
Band 824-960
5,8,18,19,20,26,27 LTE3 53.2 -2.74 3.46
LTE4 59.0 -2.29 5.15
LTE1 71.0 -1.49 3.95
5GNR/4G LTE2 58.3 -2.34 2.63
Band 21,32,74,75,76 1271518
and 22,34, 7%,75, LTE3 59.8 -2.23 2.49
LTE4 67.0 -1.74 3.66
50Q Linear Omni 2W
LTE1 47.4 -3.24 2.61
4G/3G
LTE2 46.0 -3.37 2.49
Band 1710-2200
L2212 22 2 B ) LTE3 46.7 -3.30 3.18
66
LTE4 49.5 -3.05 3.32
LTE1 52.6 -2.79 4.33
4G/3G 73002650 LTE2 50.4 -2.97 3.65
Band 7,30,38,40,41 LTE3 51.7 2.87 3.48
LTE4 52.9 -2.76 418
LTE1 66.4 -1.78 7.26
5GNR/4G LTE2 63.9 -1.95 6.95
Band 3300-5000
22,42,48,77,78,79 LTE3 64.3 -1.92 6.21
LTE4 69.3 -1.59 7.42
LTE1 54.5 -2.63 5.96
LTE2 58.9 -2.30 5.15
LTE5200/Wi-Fi5800 5150-5925
LTE3 56.1 -2.51 5.21
LTE4 52.1 -2.83 5.38

SPE-24-8-137-B
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5G/4G Bands

Band Number

B1
B2
B3
B4
B5
B7
B8
B9*
B11
B12
B13
B14
B17
B18
B19
B20
B21
B22*
B23*
B24
B25
B26
B27*
B28
B29
B30
B31
B32
B34
B35
B36
B37
B38
B39
B40
B41
B42
B43
B45
B46
B47
B48
B49
B50
B51
B52
B53
B65
B66
B68
B69
B70
B71
B72
B73
B74
B75
B76
B77
B78
B79
B85
B87
B88

SPE-24-8-137-B

Uplink
1920 to 1980
1850 to 1910
1710to 1785
1710to 1755

824 to 849
2500 to 2570
880 to 915
1749.9 to 1784.9
1427.9 to 1447.9
699 to 716
777 to 787
788 to 798
704 to 716
815 to 830
830 to 845
832 to 862
1447.9 to 1462.9
3410 to 3490
2000 to 2020
1626.5 to 1660.5
1850 to 1915

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

Downlink
2110to 2170
1930 to 1990
1805 to 1880
2110to 2155

869 to 894
2620 to 2690

925 to 960

1844.9 to 1879.9
1475.9 to 1495.9

729 to 746

746 to 756

758 to 768

734 to 746

860 to 875

875 to 890

791 to 821

1495.9 to 1510.9
3510 to 3590
2180 to 2200
1525 to 1559
1930 to 1995

814 to 849 859 to 894
807 to 824 852 to 869
703 to 748 758 to 803
717t0 728
2305 to 2315 2350 to 2360

452.5to 457.5

462.5 to 467.5

1452 to 1496
2010 to 2025
1850 to 1910
1930 to 1990
1910 to 1930
2570 to 2620
1880 to 1920
2300 to 2400
2496 to 2690
3400 to 3600
3600 to 3800
1447 to 1467
5150 to 5925
5855 to 5925
3550 to 3700
3550 to 3700
1432 to 1517
1427 to 1432

3300 to 3400
2483.5 to 2495
1920 to 2010 2110 to 2200
1710to 1780 2110 to 2200
698 to 728 753 to 783
2570 to 2620
1695 to 1710 1995 to 2020
663 to 698 617 to 652
451to 456 461 to 466
450 to 455 460 to 465

1427 to 1470

1475 to 1518

1432 to0 1517
1427 to 1432
3300 to 4200
3300 to 3800
4400 to 5000

698 to 716
410to 415
412 to 417

728 to 746
420to 425
422 to 427

LTE1
v

FE A RARA AR AAE AL AR

LTE2
v

G 6 SRR SE ]G] S SRS SIS SRS SRS]S]SISSSS] SIS E SIS SN]SR SIS S SSRSNS] SIS QR]Q]]S

LTE3
v
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LTE4

AN
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Frequency
Band
an (MHz)
Wi-Fi - 2GHz 2400-2500
Wi-Fi - 5GHz 5150-5850
Wi-Fi - 6GHz 5925-7125

Wi-Fil

Wi-Fi2

Wi-Fil

Wi-Fi2

Wi-Fil

Wi-Fi2

Measurement Efficiency (%)

47.1

43.1

61.0

58.5

Average Gain  Peak Gain

(dB) (dBi)
-3.27 2.45
-3.66 2.74
-2.14 5.00
-2.33 4.70
-2.62 5.15
-2.62 4.44

Impedance Polarization

Linear

Radiation
Pattern

Omni

Max. input
power

Dimensions
Weight
Material

Connector

Cable

Environmental

146.1 x 136.1 x 20mm
TBD

ASA
Wi-Fi — SMA(M) — RP
LTE — SMA(M)
Wi-Fi — TGC-302
LTE — TGC-302

Temperature Range
Relative Humidity

RoHs & REACH Compliant

SPE-24-8-137-B

-40°Cto 85°C

Non-condensing 65°C 95% RH

Yes
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3. Mechanical Drawing (Units: mm)

MName Matedial Finish

1 |Ten Housing ASA Black
2 [Pty Cusran Bisex AEA Eack
3 [crommet 2 Black Silicone Rubber Black
4 | 1302 o loss cosa e Black
5 [Hest Shrink Tubs(ag/sc-1) PE Fred Tuba/MWhite Text
& |Heat Shink Tube(aG/5G-2) PE Red Tube/White Text L 4 4 L 4 L 4 L 4
7 |Heat Shink Tube(ac/sG-3) PE Red Tube/White Text
8 |Heat Shrink Tube(4G/5G-4) PE Fred Tube/White Text + L4 + L4 L4
9 |Hest Shrink Tube (WIFI-1) PE Vallow tubel Black text
10 |Heat Shink Tube (WIFI-2) PE Yellow Tube Black Text L 4 + + L4 ¥
11 |SMAM)ST_RP Brass AU PLATING
12 |SMANDST Pl for TGC- e P 4 L 4 L 4 & &
13 ES:EE:I 2nd UKCA mark PEEA White & L 4 & @ @
s || am s 2/ e o @
15 |Tapping Screw M3 5°25 SUS304 NeA, /

countersunk fiat
16 |Wal Mount Stud 67241 Myen Wihite C{
17 |Wall Mouning Bracket AsA Black

SPE-24-8-137-B Www.taoglas.com
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4.7 Antenna Characteristics

WTest Setup

AUT

\

Vector Network Analyzer

VNA Test Set-up

SPE-24-8-137-B www.taoglas.com



WLTE - Return Loss

)

TAOGLAS.

0
-10 MJ N\ N\ /%
3 -20
&
S
E
2 -30
& ' 4
-40 4 —— LTE1 |
—— ITE2
—— ITE3
— ITE4
-50 : :
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

VR LTE - VSWR

10

Frequency (MHz)

LTE1
LTE2 |

LTE3
LTE4

VSWR

"

il

VAV @N

/N

I N\

/

—

1
500

1000

1500

2000 2500

3000 3500 4000 4500

Frequency (MHz)

5000 5500 6000

SPE-24-8-137-B

www.taoglas.com

10



WLTE - Isolation

)

TAOGLAS.

\ /\-g\J £\
g I W/
c {
.0 l A\
: ]
2 .60 ' |
.70 4 — LTE1-LTE2
—— ITE1-LTE3
.80 4 —— LTE1-LTE4
—— LTE2-LTE3
-90 4 — LTE2-LTE4
—— LTE3-LTE4
-100 .
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Frequency (MHz)
VA LTE - Efficiency
100 .
— LTE1
90 —— LTE2 |
—— LTE3
80 LTE4 |
2 60 1 vz / \_j_mb \ EA—M
2 50 N AN
g NS \
=
30
20
10
0
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Frequency (MHz)

SPE-24-8-137-B

www.taoglas.com

11



)

TAOGLAS.

WLTE - Average Gain
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WWi-Fi - Return Loss
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5.7 Radiation Patterns

WTest Setup

Anechoic Chamber

Vector Network Analyzer

Chamber Test Set-up
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IV LTE1 Patterns at 650 MHz
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WLTEZ Patterns at 650 MHz
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W LTE3 Patterns at 650 MHz
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W LTE4 Patterns at 650 MHz
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AN (TE1 Patterns at 750 MHz
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W LTE2 Patterns at 750 MHz
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R LTE3 Patterns at 750 MHz
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W LTE4 Patterns at 750 MHz
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W LTE1 Patterns at 890 MHz
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m LTE2 Patterns at 890 MHz
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m LTE3 Patterns at 890 MHz
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W LTE4 Patterns at 890 MHz
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W LTE1 Patterns at 1470 MHz
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WLTEZ Patterns at 1470 MHz
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WLTES Patterns at 1470 MHz

XZ Plane

z

150
180 = 1470 MHz

240\

330

300 /" i/

YZ Plane

z

30

/120

150
180 = 1470 MHz

-20

=25

=30

300
270

240\

330

)

TAOGLAS.

XY Plane

X
30

/120

150
180 = 1470 MHz

SPE-24-8-137-B

www.taoglas.com

31



)

TAOGLAS.

WLTE4 Patterns at 1470 MHz
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WLTEZ Patterns at 1805 MHz
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WLTEs Patterns at 1805 MHz
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WLTM Patterns at 1805 MHz
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WLTEl Patterns at 1920 MHz
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WLTEZ Patterns at 1920 MHz
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WLTEs Patterns at 1920 MHz
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WLTM Patterns at 1920 MHz
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WLTEl Patterns at 1990 MHz
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WLTEZ Patterns at 1990 MHz
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WLTES Patterns at 1990 MHz
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WLTEl Patterns at 2360 MHz

XZ Plane

z

240\

150
180 = 2360 MHz

330

300 /

YZ Plane

z

30

/120

150
180 = 2360 MHz

-20

=25

=30

300
270 i

240\

330

)

TAOGLAS.

XY Plane

X
30

/120

150
180 = 2360 MHz

SPE-24-8-137-B

www.taoglas.com

45



WLTEz Patterns at 2360 MHz
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WPV LTES Patterns at 2360 MHz
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WLTEl Patterns at 2595 MHz
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WLTEz Patterns at 2595 MHz
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TV LTES Patterns at 2595 MHz
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WLTEl Patterns at 3550 MHz
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WLTEZ Patterns at 3550 MHz
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WLTM Patterns at 3550 MHz
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WLTEl Patterns at 4600 MHz
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WLTEZ Patterns at 4600 MHz
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WLTEs Patterns at 4600 MHz
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WLTM Patterns at 4600 MHz
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WLTEl Patterns at 4800 MHz
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WLTM Patterns at 4800 MHz
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WLTEl Patterns at 5530 MHz
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WLTEZ Patterns at 5530 MHz
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WLTM Patterns at 5530 MHz
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WWi-Fil Patterns at 6525 MHz
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6.

Packaging

P\

TAOGLAS.

v 1 PCS / Zipper bag

v 1 PCS/ PE bag

Box (mm): 260x235x105
SPQ Label

Barcode Label

Weight (Kg): 0.74 £3%

NNRF
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SPE-24-8-137-B

TAOGLAS.
::: mwmn 2
: M 6PCS/ Carton
M Carton(mm): 475x272x325
M Carton Label
M Weight (Kg): 5.21 +3%
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Changelog for the datasheet
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Revision: B (Current Version)
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