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Olympian Il Series

Part No:
MA181.A.001

Description
Olympian Il 3in1 Screw Mount Combination Antenna

With GNSS and 4G-5G MIMO

Features:

2* 4G-5G MIMO

1* GPS-GLONASS-BeiDou Antenna

IP67 Waterproof Enclosure

Dims: #59.45 x 70mm

Cables: GNSS — 1M RG-174, 4G-5G — 1M TGC-1.5DS
Connectors: SMA(M)

Custom Cables and Connectors Available

RoHS & Reach Compliant

www.taoglas.com
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TAOGLAS.

Introduction

The Taoglas Olympian Ill, MA181 is a high performance 3-in-1 combination GNSS, 4G-5G MIMO permanent
mount antenna in a compact housing at 70mm tall and 59mm in diameter. It is ideal for external use on
vehicles and outdoor assets requiring GNSS, and 4G-5G MIMO connectivity.

The GPS/GLONASS/Galileo antenna has stable gain and radiation patterns on all bands. The 4G-5G antenna,
covers all worldwide LTE bands, includes many sub 6GHz, 5G FR1 bands and also includes fallback to 3G/2G
bands where required, especially improving the design to eliminate the cable radiation to make the antenna
will not be impacted after installed on a metal box. This makes MA181 antenna can be mounted on metal and

plastic structures, and both works well. Taoglas recommend a minimum of 1m cable lengths for stable
antenna performance.

The IP67 rated enclosure is made from a durable, ASA material that makes it resistant to vandalism. An
integrated rubber O-ring under the enclosure prevents water ingress under the antenna. It is mounted from
the inside of the user device enclosure and the small thread allows for installation in situations where space
is minimal.

Typical Applications Include:
e Smart Metering and Remote Monitoring
e Digital Signage
e Transportation and Telematics

Cable and connectors are customizable. The MA181 can be supplied with low loss TGC-200 cable extensions for longer
cable runs and also available in white (MA181.W.001). Please contact your regional Taoglas customer support team
for further information.
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GNSS Frequency Bands

GPS

GLONASS

Galileo

BeiDou

L-Band

QZSS (Regional)

IRNSS (Regional)

SBAS

SPE-24-8-254-B

I Lomass

wnssnavic Il ozss

L1
1575.42 MHz

Gl
1602 MHz

El
1575.24 MHz

B1C
1575.42 MHz

L-Band
1542 MHz

O

L1
1575.42 MHz

L5
1176.45 MHz

O

L1/E1/B1
1575.42 MHz

11176.45 MHz

G3/L30C

1186 MHz © 1212 MHz
1166 MHz 1189 MHz

Galileo . BeiDou

L2
1227.6 MHz

O

G2
1248 MHz

O

E5a
1176.45 MHz

O

B1l
1561 MHz

L2C
1227.6 MHz

O

L5/B2a/E5a
1176.45 MHz

O

1227.6 MHz 11248.06 MHz

G2/L20C

1238 MHz 1255 MHz
1241 MHz 1258 MHz

GNSS Bands and Constellations

L5
1176.45 MHz

O

G3
1207 MHz

O

ESb
1201.5 MHz

O

B2a
1176.45 MHz

O

L5
1176.45 MHz

O

Gl
1602 MHz

1268.52 MHz

1278.75 MHz

L6/LEX

1300 MHz " 1559 MHz
1280 MHz 1563 MHz

E6
1278.75 MHz

O

B2b
1207.14 MHz

O

L6
1278.75e6

O

G2
1248 MHz

O

1561MHz
11575.42 MHz

G1/L10C

1586 MHz 1610 MHz

1588 MHz

1565 MHz 1592 MHz

1596 MHz

B3
1268.52 MHz

O

G3
1207 MHz

O
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Frequency (MHz) 1561 1575.42 1603
VSWR (max.) 2:1 2:1 3:1
Passive Efficiency (%) 435 39.6 32.4
Passive Peak Gain (dBi) 2.4 0.6 1.1
Passive Average Gain (dB) -3.6 -4.0 -4.9
Axial Ratio (dB) 13.32 20.53 30.38
Polarization RHCP
Impedance 50Q

*Results shown are tested in Free Space with cable losses removed

LNA and Filter Electrical Properties

Frequency (MHz) 1561 1575.42 1603

Gain(dB) 313 30.9 29.7
Noise Figure(dB) 3.09 2.76 2.91
Group Delay(ns) 41.8 29.1 32.5

70dB @ <1GHz

Out Of Band Rejection 60dB @ >1.7GHz

ESD Protection

(IEC61000-4-2) + 25 kV air / + 20Kv contact discharge

Voltage in (V) +1.8t05.5

Current Consumption (mA) 9+3

SPE-24-8-254-B
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4G/5G Electrical

Band Frc(e:\qnt:.-zr;cy Measurement Efficiency (%) Aver?dg;)Gam Pe?:;:; n Impedance Polarization R::tl:et:zn M:’:‘:::Ut
4656 1 404 -3.94 2.34
Free Space
4G-5G 1
5GNR/4G Ground Plane she el oAl
Band71 617-698 4G-5G 2
an 53.2 -2.74 3.08
Free Space
4G-5G 2
Ground Plane 44.6 -3.51 2.17
a656 1 39.4 -4.05 234
Free Space
4G/3G Gr:ijiéne 53.2 -2.74 2.97
Band 698-824 4“6_5 o
12,13,14,17,28,29 e See 36.0 -4.43 1.67
4G-5G 2
Ground Plane 65.1 -1.87 3.95
46561 426 -3.70 3.27
Free Space
4G/3G/NB-loT/Cat M 465G 1 47.4 -3.24 473
Ground Plane
Band 824-960
46562 40.1 -3.97 2.69
5,8,18,19,20,26,27 Free Space . . .
4G-5G 2
Ground Plane iz LD L
a656 1 245 -6.11 0.17
Free Space
4G-5G 1
5GNR/4G 1427-1518 Ground Plane el TR L
Band 21,32,74,75,76 4G-5G 2 29.9 525 166
Free Space
4G-5G 2
Ground Plane 15.7 8.05 2.98 . Omni-
4G-5G 1 50Q Linear directi | 10w
69.4 -1.59 4.89 irectiona
Free Space
4G/3G N
/ seEa 54.4 -2.65 472
Band 1710-2200 Ground Plane
1,2,3,4,9,23,25,35,39, 4G-5G 2 69.8 -1.56 3.87
66 Free Space
4G-5G 2
Ground Plane 54.4 -2.64 5.60
46561 64.5 -1.91 3.95
Free Space
4G-5G 1
4G/3G 2300-2690 Ground Plane 67.7 -1.69 5.70
Band 7,30,38,40,41 4G-5G 2 631 500 5 87
Free Space
4G-5G 2
Ground Plane 69.5 -1.58 6.01
f6s6 1 482 317 3.80
Free Space
5GNR/4G e . 508 -2.94 5.50
Band 3300-5000
46562 52.6 -2.79 4.85
22,42,48,77,78,79 G : . .
4G-5G 2
Ground Plane 52.3 -2.81 5.02
465G 1 50.6 -2.96 4.85
Free Space
4G-5G 1
Ground Plane 517 -2.86 5.92
LTE5200/Wi-Fi5800 5150-5925 650 2
. 51.3 -2.90 4.81
Free Space
4656 2 482 -3.17 5.47

Ground Plane

SPE-24-8-254-B
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4G-5G Bands

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

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-24-8-254-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

Downlink
2110to0 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

452.5t0 457.5

462.5to 467.5

1452 to 1496
2010 to 2025
1850to 1910
1930 to 1990
1910to 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

147510 1518

1432 to 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 - Free Space

A

sl Kool RSN IV AN AN el RSN AV ol el SRS RSN AN AR IRV RN e RN AN XY ASY RN AV AN ASN BN ASVASTASY AV AT VAN AN 0 BNV AN VAN ANV AN AN AT ANV AS AN ASYASE A AN AN AT BN ST AN A AN AN A AN

LTE1 - Ground Plane

3
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LTE2 - Free Space

3
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LTE2 - Ground Plane
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Dimensions $59.45 x 70mm
Material ASA (Anti UV rated)
Connector SMA(M)
Cable GNSS - RG-174

4G-5G - TGC-1.5DS

Environmental

Operation Temperature -40°C to 85°C
Storage Temperature -40°C to 85°C
Relative Humidity Non-condensing 65°C 95% RH
Ingress Protection IP67

SPE-24-8-254-B
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3. Mechanical Drawing

ALIGNED THRU HOLE

Mounting Hole Recommendation

Name Material Finish QT_Y
I |Top housing ASA Black 1
2 |Bottom hausing ASA Black 1
- Silicone
3 |Grommet Rubber Black 1
4 |Multi Tooth Washer | SUS304 A 1
5 |Mut M12_Cut Brass i Mated 1
Blue
Heat Shrink p
& Tube(GNSS) FE Tube/White 1
Red
Heat Shrink ”
7 [Tube(aG/5G-1) FE Tube/White 1
Red
Heat Shrink ’
B |Tube(ac/sc-2) FE Tube/White 1
¥ |SMA[MIST Plug Brass #u Plated 1
SMAMIST Plu
10 | kar bow loesi 5D Brass #u Plated 2
TGEC-1.505 Coaxial
11| Cable XLPE Black 2
RG174 Coaxial
12 [ e FVC Black 1
E4308+3 Black
13 | Pouble Sided M foamywhite 1
e G4.80HK ner DETAIL AD
CE,WEEE an«d 1
14 [UKCA mark logo PEFA White: .
Label - SEALE I . I

SPE-24-8-254-B Www.taoglas.com
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Packaging
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1pc MA181 per PE Bag
Weight: 130g

60pcs MA181 per Carton
Carton Dimensions: 430x380x280mm
Weight: 8.9Kg

280mm

430mm

380mm

SPE-24-8-254-B
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5. Antenna Characteristics /

WTest Setup

AUT

\

Vector Network Analyzer

VNA Setup in Free Space VNA Setup on 30x30cm Ground Plane

SPE-24-8-254-B WWW.taogIas.com
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WGNSS - Return Loss

0

-15 //\

Return Loss (dB)

—— GNSS - Free Space
——— GNSS - Ground Plane
-30 T T T

1400 1425 1450 1475 1500 1525 1550 1575 1600 1625 1650 1675 1700
Frequency (MHz)

EER GNSS - VSWR

10

1 | |
—— GNSS - Free Space \ //
g4 —— GNSS- Ground Plane \
\ /
7

VSWR

4 \ pd
3 \\ 74

2 A\ //
NS

1 1
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Frequency (MHz)
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WGNSS - Efficiency

100
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EE GNSS - Peak Gain

10
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0
_5 E
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)
z
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£
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(]
-4
-20
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“46—56 - VSWR
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4G-5G 1 - 30x30cm Ground Plane
4G-5G 1 - Free Space
4G-5G 2 - 30x30cm Ground Plane
4G-5G 2 - Free Space

VSWR
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500
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W4G-SG - Average Gain
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Radiation Patterns

Test Setup

Anechoic Chamber

Chamber Setup in Free Space Chamber Setup on 30x30cm Ground Plane

SPE-24-8-254-B
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WGNSS - Free Space Patterns at 1575 MHz

=20

=25

=30

XZ Plane YZ Plane XY Plane

z X
330 T 30

60 300 : 60

270 oo oy 270 oy

/120 240\ " - J120
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150
180 = 1575 MHz 180 = 1575 MHz 180 = 1575 MHz
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HGNSS - Ground Plane Patterns at 1575 MHz

5
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z -10
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-20
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zZ X
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WGNSS - Free Space Patterns at 1561 MHz

=20
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HGNSS - Ground Plane Patterns at 1561 MHz
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WGNSS - Free Space Patterns at 1602 MHz

=20

=25

=30
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WGNSS - Ground Plane Patterns at 1602 MHz
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W4G-SG 1 - Free Space Patterns at 652 MHz
5
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z -10
Y X -1
=20
=25
-30
XZ Plane YZ Plane XY Plane
z z X

180 = 652 MHz 180 = 652 MHz 180 = 652 MHz
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W4G-SG 1 - Ground Plane Patterns at 652 MHz
5
0
-5
z -10
Y X -1s
-20
-25
-30
XZ Plane YZ Plane XY Plane
Z zZ X

180 = 652 MHz 180 = 652 MHz 180 = 652 MHz
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m4G-SG 2 - Free Space Patterns at 652 MHz
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Y X -1
=20
=25
-30
XZ Plane YZ Plane XY Plane
z z X

180 = 652 MHz 180 = 652 MHz 180 = 652 MHz
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M4G-SG 2 - Ground Plane Patterns at 652 MHz
5
0
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z -10
Y X -1s
-20
-25
-30
XZ Plane YZ Plane XY Plane
Z zZ X

180 = 652 MHz 180 = 652 MHz 180 = 652 MHz

27
SPE-24-8-254-B WWW.taogIas.com



)

TAOGLAS.
W4G-SG 1 - Free Space Patterns at 758 MHz
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180 = 758 MHz 180 - 758 MHz 180 - 758 MHz
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W4G-SG 1 - Ground Plane Patterns at 758 MHz
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W4G-SG 2 - Free Space Patterns at 758 MHz
5
0
-5
z -10
Y X -1
=20
=25
-30
XZ Plane YZ Plane XY Plane
z z X
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E4G-SG 2 - Ground Plane Patterns at 758 MHz
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W4G-SG 1 - Free Space Patterns at 890 MHz
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Y X 15
=20
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M4G-SG 1 - Ground Plane Patterns at 890 MHz
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W4G-SG 2 - Free Space Patterns at 890 MHz
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m4G-SG 2 - Ground Plane Patterns at 890 MHz
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W4G-SG 1 - Free Space Patterns at 1470 MHz
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[F751774G-5G 1 - Ground Plane Patterns at 1470 MHz
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W4G-SG 2 - Free Space Patterns at 1470 MHz
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[FPE1774G-5G 2 - Ground Plane Patterns at 1470 MHz
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m4G-SG 1 - Free Space Patterns at 1930 MHz
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[3751774G-5G 1 - Ground Plane Patterns at 1930 MHz
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W4G-SG 2 - Free Space Patterns at 1930 MHz
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m4G-SG 2 - Ground Plane Patterns at 1930 MHz
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W4G-SG 1 - Free Space Patterns at 2496 MHz
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[FPE174G-5G 1 - Ground Plane Patterns at 2496 MHz
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W4G-SG 2 - Free Space Patterns at 2496 MHz
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[FEF0074G-5G 2 - Ground Plane Patterns at 2496 MHz

XZ Plane YZ Plane

z z
330 30

300 £ 300/ f L\ 60

270 -

240%, - 240\ " <~ 120

210 e =150 210 H 150
180 = 2496 MHz 180 = 2496 MHz

300 /7

270

=20

=25

=30

240\

210

)

TAOGLAS.

XY Plane

30

/120

150
180 = 2496 MHz

SPE-24-8-254-B

www.taoglas.com

47



)

TAOGLAS.
E4G-SG 1 - Free Space Patterns at 4200 MHz
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W4G-SG 1 - Ground Plane Patterns at 4200 MHz
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W4G-SG 2 - Free Space Patterns at 4200 MHz
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E4G-SG 2 - Ground Plane Patterns at 4200 MHz
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W4G-SG 1 - Free Space Patterns at 5530 MHz
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W4G-SG 1 - Ground Plane Patterns at 5530 MHz
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W4G-SG 2 - Free Space Patterns at 5530 MHz
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m4G-SG 2 - Ground Plane Patterns at 5530 MHz
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LNA Characteristics

Block Diagram
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