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7-in-1 Raptor III 

Part No: 
MA1270.A.LBICGTY.005 

 
Description: 

7-in-1 Shark Fin Style Combination Antenna with Whiptail, 

GNSS, 2 x 5G/4G MIMO, 2 x Wi-Fi MIMO, TETRA and AM/FM 

 
Features: 

GPS/GLONASS/BeiDou/Galileo L1/B1/E1 

Worldwide 5G/4G MIMO 

2.4 GHz/5.8 GHz Dual-Band Wi-Fi MIMO 

Active AM/FM  

TETRA 380-470MHz 

Dimensions with whip: 247 x 186 x 95.7mm  

Dimensions without whip: 190 x 95 x 92mm  

GNSS, TETRA & AM/FM: 3m RG-174 Cable 

5G/4G MIMO, Wi-Fi MIMO: 3m 1.5DS Cable 

GNSS, TETRA, AM/FM, 5G/4G MIMO: SMA(M) Connector 

Wi-Fi MIMO: RP-SMA(M) Connector  

CE Certified 

RoHS & REACH Compliant 
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The Taoglas Raptor III MA1270 is a high performance 7-in-1 “Shark Fin” style combination antenna. It 
provides multiple antenna connections in a sleek, covert enclosure and is suitable for all automotive and 
commercial trucking applications. The Raptor III has been engineered to be mounted directly on the vehicle 
roof and is supplied with 3m cables and SMA connectors as standard. 
 
The Raptor III is designed to combine active GNSS (GPS/GLONASS/BeiDou/Galileo), 2 x 5G/4G Cellular MIMO, 
2 x Dual-Band Wi-Fi MIMO, Active AM/FM and TETRA antennas in a small, robust, IP67 rated enclosure. The 
whip antenna attached to the rear of the enclosure covers the TETRA bands used for specialist 
communication systems such as public safety and first responders. 
 
The cellular antennas in the Raptor III cover all 4G, and the new Sub 6GHz 5G cellular bands offering 
efficiencies of up to 80%. Fallback to 3G and 2G bands are possible where 5G and 4G is not accessible.  
The high performing Wi-Fi antennas cover both the 2.4GHz and 5.8GHz Wi-Fi bands. The whip antenna 
covers the Terrestrial Trunked Radio (TETRA) bands between 380 – 470MHz as standard and can be 
customized for other communication frequency bands. It is connected via a threaded M6 female connector 
to the M6 male connector on the enclosure. Low loss 1.5DS cables are used that can allow for longer cable 
installations if required. 

 
The Raptor III has a robust, impact resistant, UV resistant, PC enclosure and is easy to install. It requires just 
one single M20 hole, unlike many other vehicle mount solutions currently on the market that require 
multiple mounting holes. This single hole mounting substantially reduces installation time & cost and 
reduces damage to the vehicle. 
 
Typical Applications Include: 
 - Transportation and Fleet Management 

- Autonomous Driving and Robotics 
- FirstNet, First Responders and Emergency Services 

 
The cables, connectors and whip are fully customizable. For further information or installation instructions 
contact your regional Taoglas customer support team. 
 
 

1. Introduction 

 

1. Introduction 

 

1. Introduction 

 

1. Introduction 

 

1. Introduction 

 

1. Introduction 

 

1. Introduction 

 

1. Introduction 



 

 

4 SPE-20-8-017-A  www.taoglas.com 

 
 

GNSS Frequency Bands Covered 

GPS/QZSS 
L1 

1575.42MHz 
L2 

1227.6MHz 
L5 

1176.45MHz 
L6 

1278.75MHz 
   

 ■ □ □ □    

GLONASS 
L5R 

1176.45MHz 
L3PT 

1201.5MHz 
L2PT 

1246MHz 
L1CR 

1575.42MHz 
L1PT 

1602MHz 
  

 □ □ □ ■ ■   

Galileo 
E5a 

1176.45MHz 
E5b 

1201.5MHz 
E4 

1215MHz 
E3 

1256MHz 
E6 

1278.75MHz 
E2 

1561MHz 
L1 

1575.42MHz 

 □ □ □ □ □ ■ ■ 

BeiDou 
B1 

1561MHz 
B2 

1207.14MHz 
B3 

1268.52MHz 
    

 ■ □ □     

Compass 
E5B(B2)/ E6(B3) 

1268.56MHz 
E2(B1) 

1561MHz 
     

 □ ■      

SBAS 
Omnistar 

1542.5MHz 
WAAS/EGN OS 
1575.42MHz 

     

 □ ■      

 
GPS/GLONASS/BeiDou/Galileo Electrical 

Frequency (MHz) 1561 1575.42 1602 

VSWR (max.) 2.0:1 2.0:1 2.0:1 

Efficiency (%) 53.3 55.8 60.6 

Peak Gain (dBi) 2.8 3.3 3.7 

Polarization RHCP 

Impedance 50Ω 

Cable 1.5DS, 3-meter standard, fully customizable 

Connector SMA(M) standard, fully customizable 
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LNA and Filter Electrical Properties 

Frequency (MHz) 1561 1575.42 1602 

VSWR (max.) 2.0:1 2.0:1 2.0:1 

Gain@1.8V (Typ.) 23 dB 23 dB 23 dB 

Gain@3.0V (Typ.) 29 dB 28 dB 29 dB 

Gain@5.5V (Typ.) 32 dB 32 dB 31 dB 

Noise@1.8V (Typ.) 2.9 dB 2.5 dB  2.8 dB 

Noise@3.0V (Typ.) 2.9 dB 2.6 dB 2.7 dB 

Noise@5.5V (Typ.) 3 dB 2.6 dB 2.9 dB 

Power consumption@1.8V (Typ.) 4.5 mA 

Power consumption@3.0V (Typ.) 10 mA 

Power consumption@5.5V (Typ.) 22 mA 

Total Specification (Through Antenna, SAW Filter and LNA) 

Frequency (MHz) 1561 1575.42 1602 

Gain@3.0V (Typ.) 35 dB 35 dB 35 dB 

Impedance 50Ω 

 
 

5G/4G Electrical 

Band Frequency 
(MHz) 

 Efficiency 
(%) 

Average Gain  
(dB) 

Peak Gain  
(dBi) 

Impedance Max Power 
Input 

Polarization Radiation Pattern 

5GNR/4G 
Band 71 

617~698 
MIMO 1 21.5 -6.7 -3.7 

50Ω 10W Linear Omni 

MIMO 2 21.3 -6.7 -3.8 

4G/3G  
Band 12,13,14,17,28,29 

698~806 
MIMO 1 24.8 -6.1 -1.9 

MIMO 2 27.7 -5.6 -2.3 

4G/3G  
Band 5,8,18,19,20,26,27 

824~960 
MIMO 1 32.1 -4.9 -0.3 

MIMO 2 33.5 -4.8 -0.8 

5GNR/4G  
Band 21,32,74,75,76 

1427~1518 
MIMO 1 36.2 -4.4 1.6 

MIMO 2 28.7 -5.4 0.8 

4G/3G  
Band 1,2,3,4,9,23,25,35,39,66 

1710~2200 
MIMO 1 35 -4.4 3.6 

MIMO 2 35.2 -4.5 2 

4G/3G 
Band 7,38,41 

2490~2690 
MIMO 1 30.4 -5.2 1.6 

MIMO 2 31.2 -5.1 1.8 

5G NR  
Band 22,42,48,77,78,79 

3300~3800 
MIMO 1 20.3 -6.9 -0.7 

MIMO 2 19.6 -7.1 0.6 

LTE5200/ 
Wi-Fi 5800 

5150~5925 
MIMO 1 16.1 -7.9 0.1 

MIMO 2 17.2 -7.6 0.4 

*Tested on 30x30cm ground Plane with 3m 1.5DS Cable 
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Wi-Fi Electrical 

Band Frequency 
(MHz) 

 Efficiency 
(%) 

Average Gain  
(dB) 

Peak Gain  
(dBi) 

Impedance Max Power 
Input 

Polarization Radiation Pattern 

2.4GHz Wi-Fi 2400~2500 
MIMO 1 29 -5.4 0 

50 Ω 10W Linear Omni 
MIMO 2 30.4 -5.2 -0.1 

5.8GHz Wi-Fi 5150~5850 
MIMO 1 19.5 -7.1 0.1 

MIMO 2 21.8 -6.6 0.9 

*Tested on 30x30cm ground Plane with 3m 1.5DS Cable 

 
 

TETRA Electrical 

Frequency (MHz) 380-470MHz 

VSWR (max.) 3.7:1 

Efficiency (%) typ  32.4 

Peak Gain (dBi) typ -1.7 

Average Gain (dB) typ -5.6 

Return Loss (dB) -11 

Polarization Linear - Vertical  

Impedance 50Ω 

Cable RG-174, 3-meter standard, fully customizable 

Connector SMA(M) standard, fully customizable 

 
Active AM/FM Electrical 

AM Radio Bands FM Radio Bands 

535-1605KHz 88-108MHz 

FM LNA Gain @12V 15dB 
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Mechanical 

Dimensions (Not including Whip) Length - 191mm / Width - 95.7mm / Height - 98.3mm 

Whip Length 164mm 

Whip Coil Diameter Ø6mm 

Whip Base Diameter Ø14mm 

Enclosure UV Resistant PC 

Cable 
GNSS, AM/FM, TETRA: RG-174 3m length 

5G/4G MIMO, Wi-Fi MIMO: 1.5DS 3m length 

Connector SMA(M) connector 

Base and Thread Nickel plated steel 

Thread Diameter M20 1.5P 

Weight (including cables & whip) 972g 

Environmental 

Protection IP67 

Temperature Range -40°C to +85°C 

Cable Pull Force 17.28 Kgf-cm 
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5G/4G Bands MIMO 1 & 2 
Band Number 5GNR / FR1 / LTE / LTE-Advanced / WCDMA / HSPA / HSPA+ / TD-SCDMA 

 Uplink Downlink Covered 

1 UL: 1920 to 1980 DL: 2110 to 2170 ü 
2 UL: 1850 to 1910 DL: 1930 to 1990 ü 
3 UL: 1710 to 1785 DL: 1805 to 1880 ü 
4 UL: 1710 to 1755 DL: 2110 to 2155 ü 
5 UL: 824 to 849 DL: 869 to 894 ü 
7 UL: 2500 to 2570 DL:2620 to 2690 ü 
8 UL: 880 to 915 DL: 925 to 960 ü 
9 UL: 1749.9 to 1784.9 DL: 1844.9 to 1879.9 ü 

11 UL: 1427.9 to 1447.9 DL: 1475.9 to 1495.9 ü 
12 UL: 699 to 716 DL: 729 to 746 ü 
13 UL: 777 to 787 DL: 746 to 756 ü 
14 UL: 788 to 798 DL: 758 to 768 ü 
17 UL: 704 to 716 DL: 734 to 746 ü 
18 UL: 815 to 830 DL: 860 to 875 ü 
19 UL: 830 to 845 DL: 875 to 890 ü 
20 UL: 832 to 862 DL: 791 to 821 ü 
21 UL: 1447.9 to 1462.9 DL: 1495.9 to 1510.9 ü 
22 UL: 3410 to 3490 DL: 3510 to 3590 ü 
23 UL:2000 to 2020 DL: 2180 to 2200 ü 
24 UL:1625.5 to 1660.5 DL: 1525 to 1559 ü 
25 UL: 1850 to 1915 DL: 1930 to 1995 ü 
26 UL: 814 to 849 DL: 859 to 894 ü 
27 UL: 807 to 824 DL: 852 to 869 ü 
28 UL: 703 to 748 DL: 758 to 803 ü 
29 UL: - DL: 717 to 728 ü 
30 UL: 2305 to 2315 DL: 2350 to 2360 ü 
31 UL: 452.5 to 457.5 DL: 462.5 to 467.5 O 
32 UL: - DL: 1452 – 1496 ü 
34 2010 to 2025 ü 
35 1850 to 1910 ü 
38 2570 to 2620 ü 
39 1880 to 1920 ü 
40 2300 to 2400 ü 
41 2496 to 2690 ü 
42 3400 to 3600 ü 
43 3600 to 3800 ü 
46 5150 to 5925 ü 
48 3550 to 3700 ü 
66 UL: 1710-1780 DL: 2110-2200 ü 
71 617 to 698 ü 

74/75/76 1427 to 1518 ü 
77 3300 to 4200 ü 
78 3300 to 3800 ü 
79 4400 to 5000 ü 

 
*Measured on 30*30cm Ground Plane with 3m cable length 
**Bands References from: XGP Forum 
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3.1 Block Diagram (Active antenna) 

 
 
 

3.2 Active GNSS Measurements 
 

 
GNSS LNA Gain  
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GNSS LNA Noise Figure @ 3.0V 
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3.3 Active FM Measurements 
 

 
FM LNA Gain  
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4.1 Test Setup – 30*30cm Ground Plane 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Antenna Characteristics 
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4.2 Return Loss - Cellular 
 

 

 

 

4.3 Return Loss – Wi-Fi 
 

 

 

 
 
 



 

 

14 SPE-20-8-017-A  www.taoglas.com 

 

4.4 Return Loss - GNSS 
 

 

 

 

4.5 Return Loss – FM 
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4.6 Return Loss – TETRA 
 

 

 

4.7 Isolation 
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4.8 Efficiency - GNSS 
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4.9 Efficiency - Cellular 
 

 

 

4.10 Efficiency – Wi-Fi 
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4.11 Efficiency - TETRA 
 

 

 

4.12 Average Gain - GNSS 
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4.13 Average Gain – Cellular  
 

 

 

4.14 Average Gain – Wi-Fi 
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4.15 Average Gain – TETRA 
 

 

 

4.16 Peak Gain – GNSS 
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4.17 Peak Gain – Cellular 
 

 

 

4.18 Peak Gain – Wi-Fi 
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4.19 Peak Gain – TETRA 
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4. 

5.1 Test Setup - 30*30cm Ground Plane 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Radiation Patterns 
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5.2 GNSS 2D & 3D Radiation Patterns 
 

 
1575MHz 

 

XY Plane XZ Plane YZ Plane 
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5.3 Cellular MIMO 1 2D & 3D Radiation Patterns 
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2500MHz 
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5.4 Cellular MIMO 2 2D & 3D Radiation Patterns 
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1805MHz 
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1920MHz 
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1990MHz 

 

XY Plane XZ Plane YZ Plane 
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2500MHz 

 

XY Plane XZ Plane YZ Plane 
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5.5 Wi-Fi MIMO 1 2D & 3D Radiation Patterns 
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5550MHz 
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5.6 Wi-Fi MIMO 2 2D & 3D Radiation Patterns 
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5550MHz 

 

XY Plane XZ Plane YZ Plane 
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5.7 TETRA test set up - On 30x30cm Ground Plane 
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410MHz 
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430MHz 
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6. Mechanical Drawing (Units: mm) 

 

6. Packaging5. Mechanical Drawing 
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7. Application Note6. Packaging5. Mechanical 

Drawing 

 

6. Packaging5. Mechanical Drawing 

 

6. Packaging 

 

7. Application Note6. Packaging 

 

7. Application Note 

 

7. Application Note6. Packaging 

 

7. Application Note6. Packaging5. Mechanical 

Drawing 

 

6. Packaging5. Mechanical Drawing 

 



 

 

47 SPE-20-8-017-A  www.taoglas.com 

 
  

1pc MA1270.A.LBICGTY.005 per PE Bag  
Weight: 972.5g  

 

 

12pcs MA1270.A.LBICGTY.005 per Inner Trays  
 

 

 

12pcs MA1270.A.LBICGTY.002 per Carton  
Dimensions: 506*490*250mm  
Weight: 11.67Kg 

 

 
 

8. Packaging 
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The MA1270 antenna GPS, Cellular & Wi-Fi performance with different cable lengths is shown below. 

9.1 Return Loss  
 

 
 

 

 

 
 

9. Application Note 

 

4. Antenna Radiation Patterns 
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9.2 Efficiency  
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9.3 Average Gain  
 

 
 

 

 

 
 
 
 



 

 

56 SPE-20-8-017-A  www.taoglas.com 

 

 

 

 

 
 
 
 
 



 

 

57 SPE-20-8-017-A  www.taoglas.com 

 

 
 
 
 
 

9.4 Peak Gain  
 

 
 

 



 

 

58 SPE-20-8-017-A  www.taoglas.com 

 

 
 
 
 
 
 

 

 



 

 

59 SPE-20-8-017-A  www.taoglas.com 

 

 

 

 
 
 
 
 
 
 



 

 

60 SPE-20-8-017-A  www.taoglas.com 

9.5 5G/4G performance over different cable lengths   
 

 

 
5G/4G MIMO Electrical  

Frequency (MHz) 

5GNR 
B71 LTE 700 GSM 

850/900 
5GNR 

B74~76 
Band 
3,9 

Band 
2,25,35,39 

Bands 
1,23,66 

LTE 
2600 

5GNR 
B77~79 

LTE 
5200 

617~ 
698 

698~ 
824 

824~ 
960 

1427~ 
1518 

1710~ 
1880 

1850~ 
1990 

1920~ 
2170 

2300~ 
2690 

3300~ 
3500 

5150~ 
5925 

Efficiency (%) 

MIMO 1 

0.3m 32.9 39.2 52.7 67.4 89.6 76.2 71.6 75.1 61.5 66.7 

1.0m 29.5 34.8 46.3 57.4 73.8 62.3 58.1 59.4 46.1 46.1 

2.0m 25.2 29.4 38.5 45.6 56.0 46.7 43.1 42.5 30.6 27.2 

3.0m 21.5 24.8 32.1 36.2 42.5 35.0 31.9 30.4 20.3 16.1 

5.0m 15.8 17.7 22.2 22.9 24.4 19.7 17.5 15.6 8.9 5.6 

MIMO 2 

0.3m 32.5 43.9 55.1 53.4 76.2 80.0 75.6 77.1 59.3 71.5 

1.0m 29.1 39.0 48.4 45.5 62.8 65.4 61.3 60.9 44.5 49.4 

2.0m 24.9 32.9 40.3 36.1 47.6 49.1 45.5 43.6 29.5 29.2 

3.0m 21.3 27.7 33.5 28.7 36.1 36.8 33.7 31.2 19.6 17.2 

5.0m 15.5 19.7 23.2 18.1 20.8 20.7 18.5 15.9 8.6 6.0 

Average Gain (dB) 

MIMO 1 

0.3m -4.8 -4.1 -2.8 -1.7 -0.5 -1.2 -1.5 -1.3 -2.1 -1.8 

1.0m -5.3 -4.6 -3.3 -2.4 -1.3 -2.1 -2.4 -2.3 -3.4 -3.4 

2.0m -6.0 -5.3 -4.1 -3.4 -2.5 -3.3 -3.7 -3.7 -5.1 -5.7 

3.0m -6.7 -6.1 -4.9 -4.4 -3.7 -4.6 -5.0 -5.2 -6.9 -7.9 

5.0m -8.0 -7.5 -6.5 -6.4 -6.1 -7.1 -7.6 -8.1 -10.5 -12.5 

MIMO 2 

0.3m -4.9 -3.6 -2.6 -2.7 -1.2 -1.0 -1.2 -1.1 -2.3 -1.5 

1.0m -5.4 -4.1 -3.2 -3.4 -2.0 -1.8 -2.1 -2.2 -3.5 -3.1 

2.0m -6.0 -4.8 -4.0 -4.4 -3.2 -3.1 -3.4 -3.6 -5.3 -5.4 

3.0m -6.7 -5.6 -4.8 -5.4 -4.4 -4.3 -4.7 -5.1 -7.1 -7.6 

5.0m -8.1 -7.1 -6.4 -7.4 -6.8 -6.8 -7.3 -8.0 -10.6 -12.2 

Peak Gain (dBi) 

MIMO 1 

0.3m -1.8 0.1 1.9 4.3 7.8 6.9 6.2 5.5 4.1 6.3 

1.0m -2.3 -0.4 1.3 3.6 7.0 6.1 5.3 4.5 2.9 4.7 

2.0m -3.0 -1.2 0.5 2.6 5.8 4.8 4.0 3.0 1.1 2.4 

3.0m -3.7 -1.9 -0.3 1.6 4.6 3.6 2.7 1.6 -0.7 0.1 

5.0m -5.0 -3.4 -1.9 -0.4 2.2 1.1 0.1 -1.4 -4.2 -4.5 

MIMO 2 

0.3m -1.9 -0.4 1.4 3.5 4.9 5.9 5.5 5.7 5.4 6.6 

1.0m -2.4 -0.9 0.8 2.8 4.0 5.0 4.6 4.7 4.2 5.0 

2.0m -3.1 -1.6 0.0 1.8 2.8 3.8 3.3 3.3 2.4 2.7 

3.0m -3.8 -2.3 -0.8 0.8 1.6 2.5 2.0 1.8 0.6 0.4 

5.0m -5.1 -3.8 -2.4 -1.2 -0.8 0.0 -0.6 -1.1 -3.0 -4.2 
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9.6 Wi-Fi performance over different cable lengths   
 

 

 
Wi-Fi MIMO 

Frequency (MHz) Cable Length 2400~2500 5150~5850 

Efficiency (%) 

MIMO 1 

0.3m 71.4 80.4 

1.0m 56.5 55.7 

2.0m 40.4 33.0 

3.0m 29.0 19.5 

5.0m 14.8 6.9 

MIMO 2 

0.3m 74.9 90.2 

1.0m 59.3 62.4 

2.0m 42.5 36.9 

3.0m 30.4 21.8 

5.0m 15.6 7.6 

Average Gain (dB) 

MIMO 1 

0.3m -1.5 -1.0 

1.0m -2.5 -2.5 

2.0m -3.9 -4.8 

3.0m -5.4 -7.1 

5.0m -8.3 -11.6 

MIMO 2 

0.3m -1.3 -0.5 

1.0m -2.3 -2.1 

2.0m -3.7 -4.3 

3.0m -5.2 -6.6 

5.0m -8.1 -11.2 

Peak Gain (dBi) 

MIMO 1 

0.3m 4.1 6.1 

1.0m 3.1 4.5 

2.0m 1.6 2.3 

3.0m 0.1 0.0 

5.0m -2.8 -4.5 

MIMO 2 

0.3m 3.8 7.1 

1.0m 2.8 5.5 

2.0m 1.3 3.2 

3.0m -0.1 0.9 

5.0m -3.0 -3.7 
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Changelog for the datasheet  

SPE-20-8-017 – MA1270.A.LBICGTY.005  

 

Revision: A (Original First Release) 
Date: 2020-02-20 

Notes:  

Author: Jack Conroy 
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