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Synergy X 6-in-1 

Part No: 

MA1556.W.AK.001 

 

Description 

White Synergy X - 6in1 Multiband 5M TGC-200 1 GNSS,2 5G-4G, 3 Wi-Fi with 
SMA(M) RP-SMA(M) Braided Cable Assembly 

 

Features: 

Low-profile Permanent Mount Enclosure 

2* 5G/4G MIMO 600-6000MHz 

3* Wi-Fi® MIMO 2.4/5.8/7.125 GHz (Including Wi-Fi® 6)  

1* Multiband GNSS  

Worldwide 5G/4G Bands  

IP67 Waterproof Enclosure  

Dimensions: Ø161.3mm * 67mm   

5M TGC-200 Braided Cable Assembly with SMA(M)/RP-SMA(M) connectors 

RoHS & Reach Compliant 
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1. Introduction 
 

 
The Taoglas Synergy X MA1556 is a 6-in-1 next-generation permanent mount antenna designed for exceptional 
performance when used in conjunction with the next generation of routers.  
 
It has been designed for high precision applications and provides excellent performance on the full GNSS 
spectrum including (GPS/QZSS L1/L2/L5/L6, GLONASS G1/G2/G3, Galileo E1/E5a/E5b/E6, Bei Dou 
B1/B2a/B2b/B3, NAVIC L5, as well as SBAS (WAAS/EGNOS/GAGAN/SDCM/SNAS) for high-performance cm-
level positional accuracy which allows the user to achieve higher location accuracy, as well as stability of 
position tracking in urban environments with their device and with the next generation of routers. 
 
The 6 antennas inside support 5G/4G, Multi-Band GNSS, and Wi-Fi® (2.4GHz/5-7.125GHz). The 5G/4G 
antennas are wideband 600MHz to 6GHz to cover the full spectrum of 5G frequencies. The Wi-Fi® antenna 
includes Wi-Fi® 6 and 7 capabilities to ensure your design is future-proof for the next generation of Router 
connectivity. 
 
Combining Multi-band GNSS, 5G/4G, Wi-Fi® 6, and an incredibly compact PC enclosure with a fully IP67 rated 
waterproof, The Synergy X MA1559 is the right powerful, compact combination antenna for your application. 
 
Typical Applications Include: 
• Autonomous Driving 
• Precision Positioning for Robotics 
• Precision Agriculture 
• Inventory Management & Container tracking 
• Telematics & Asset Tracking 
• Timing Accuracy Synchronization 
 
The Synergy X MA1556 is the latest external addition to an ongoing product roadmap of high precision 
antennas by Taoglas. For RTK applications when used on the base and/or the rover, the MA1556 can achieve 
genuine cm-level accuracy. 
 
Cable and connectors are customizable. The Synergy MA1556 is supplied with low loss TGC-200 cable 
extensions for longer cable runs. Please contact your regional Taoglas customer support team for further 
information.
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2. Specification 
 

 

GNSS Frequency Bands 

GPS 
L1  

1575.42 MHz 
L2  

1227.6 MHz 
L5  

1176.45 MHz 
  

 ◼ ◼ ◼   

GLONASS 
G1  

1602 MHz 
G2  

1248 MHz 
G3  

1207 MHz 
  

 ◼ ◼ ◼   

Galileo 
E1  

1575.24 MHz 
E5a  

1176.45 MHz 
E5b  

1201.5 MHz 
E6  

1278.75 MHz 
 

 ◼ ◼ ◼ ◼  

BeiDou 
B1C  

1575.42 MHz 
B1I  

1561 MHz 
B2a  

1176.45 MHz 
B2b  

1207.14 MHz 
B3  

1268.52 MHz 

 ◼ ◼ ◼ ◼ ◼ 

QZSS (Regional) 
L1  

1575.42 MHz 
L2C  

1227.6 MHz 
L5  

1176.45 MHz 
L6  

1278.75e6 
 

 ◼ ◼ ◼ ◼  

IRNSS (Regional) 
L5  

1176.45 MHz 
    

 ◼     

SBAS 
L1/E1/B1  

1575.42 MHz 
L5/B2a/E5a  

1176.45 MHz 
G1  

1602 MHz 
G2  

1248 MHz 
G3  

1207 MHz 

 ◼ ◼ ◼ ◼ ◼ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GNSS Bands and Constellations 



 

  

5 
www.taoglas.com SPE-25-8-276-A 

 
 
 

GNSS Electrical 

Frequency (MHz) 1176.45 1227.6 1278.75 1561 1575.42 1602 

VSWR (max.) 2:1 2:1 2:1 2:1 2:1 2:1 

Efficiency (%) 48 53 46 44 48 50 

Peak Gain (dBi) 2.65 0.20 3.16 3.45 4.03 3.96 

Average Gain (dB) -3.16 -2.70 -3.36 -3.58 -3.16 -3.03 

Axial Ratio (dB) 1.12 0.89 1.18 2.34 2.27 2.48 

Group Delay Mean (ns) 12.15 5.99 11.11 34.35 26.89 30.67 

Polarization RHCP 

Impedance 50 Ω 

Passive GNSS results shown are in Free space 

 
 

LNA and Filter Electrical Properties 

Frequency (MHz) 
L5 

1176.45 

GAL E5b 

1207 

GPS L2 

1227 

L6/E6 

1278.75 

B1 

1561 

L1 

1575.42 

Gain (typical) 25 dB 26 dB 25 dB 22 dB 27 dB 28 dB 

Noise Figure (typical) 4.0 dB 3.7 dB 3.8 dB 4.5 dB 3.1 dB 2.6 dB 

Current Draw (typical) < 20 mA 

Input Voltage +1.8 to +5.0 VDC 

Out-Of-Band Attenuation (dB) 

100 - 900 MHz > 50 

900 - 1000 MHz > 30 

1350 - 1520 MHz  > 25 

1700 - 2000 MHz  > 35 

2000 - 6000 MHz  > 45 
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Cellular Electrical 

Band 
Frequency 

(MHz) 
MIMO Measurement 

Efficiency 
(%) 

Average Gain 
(dB) 

Peak Gain 
(dBi) 

Impedance Polarization 
Radiation 
Pattern 

Max. input 
power 

5GNR/4G 
Band71 

617-698 

MIMO 1 
Free Space 48.7 -3.13 1.49 

50 Ω Linear 
Omni 

directional 
10W 

Gound Plane 21.2 -6.73 -0.15 

MIMO 2 
Free Space 45.1 -3.46 0.53 

Gound Plane 18.6 -7.31 -0.47 

4G/3G 
Band 

12,13,14,17,28,29 
698-824 

MIMO 1 
Free Space 46.9 -3.29 1.45 

Gound Plane 30.0 -5.23 0.12 

MIMO 2 
Free Space 45.6 -3.41 0.74 

Gound Plane 28.7 -5.42 -1.24 

4G/3G/NB-IoT/Cat 
M 

Band 
5,8,18,19,20,26,27 

824-960 

MIMO 1 
Free Space 52.4 -2.80 1.51 

Gound Plane 42.5 -3.72 2.85 

MIMO 2 
Free Space 51.6 -2.88 1.29 

Gound Plane 42.1 -3.76 3.34 

5GNR/4G 
Band 

21,32,74,75,76 
1427-1518 

MIMO 1 
Free Space 58.6 -2.32 2.79 

Gound Plane 53.6 -2.71 3.00 

MIMO 2 
Free Space 56.3 -2.50 1.74 

Gound Plane 54.0 -2.68 3.18 

4G/3G 
Band 

1,2,3,4,9,23,25,35,
39,66 

1710-2200 

MIMO 1 
Free Space 50.8 -2.94 2.72 

Gound Plane 50.5 -2.96 4.54 

MIMO 2 
Free Space 47.6 -3.23 1.19 

Gound Plane 48.2 -3.17 3.54 

4G/3G 
Band 7,30,38,40,41 

2300-2690 

MIMO 1 
Free Space 64.7 -1.89 4.20 

Gound Plane 68.0 -1.67 5.65 

MIMO 2 
Free Space 64.2 -1.93 4.13 

Gound Plane 67.0 -1.74 4.94 

LTE5200/Wi-Fi5800 5150-5925 

MIMO 1 
Free Space 64.8 -1.89 7.32 

Gound Plane 62.3 -2.05 9.29 

MIMO 2 
Free Space 41.5 -3.82 4.82 

Gound Plane 50.5 -2.97 8.16 

5GNR/4G 
Band 

22,42,48,77,78,79 
3300-5000 

MIMO 1 
Free Space 53.4 -2.73 6.00 

Gound Plane 52.1 -2.83 6.98 

MIMO 2 
Free Space 61.1 -2.14 5.44 

Gound Plane 62.6 -2.03 8.11 

*Tested with Staggered cables 150-350mm 
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Wi-Fi Electrical 

Band 
Frequency 

(MHz) 
MIMO Measurement 

Efficiency 
(%) 

Average Gain 
(dB) 

Peak Gain 
(dBi) 

Impedance Polarization 
Radiation 
Pattern 

Max. input 
power 

Wi-Fi - 2GHz 2400-2500 

MIMO 1 
Free Space 54.4 -2.65 2.34 

50 Ω Linear 
Omni 

directional  
10W 

Gound Plane 50.6 -2.96 3.67 

MIMO 2 
Free Space 50.5 -2.96 2.06 

Gound Plane 50.5 -2.97 4.14 

MIMO 3 
Free Space 53.4 -2.73 1.65 

Gound Plane 49.0 -3.10 3.52 

Wi-Fi - 5GHz 5150-5850 

MIMO 1 
Free Space 54.3 -2.65 4.78 

Gound Plane 51.0 -2.93 7.46 

MIMO 2 
Free Space 52.3 -2.82 4.25 

Gound Plane 48.6 -3.13 6.88 

MIMO 3 
Free Space 49.8 -3.03 4.35 

Gound Plane 51.1 -2.92 6.84 

Wi-Fi - 6GHz 5925-7125 

MIMO 1 
Free Space 47.6 -3.22 5.95 

Gound Plane 58.4 -2.34 9.01 

MIMO 2 
Free Space 47.1 -3.27 6.14 

Gound Plane 40.3 -3.94 7.50 

MIMO 3 
Free Space 38.1 -4.19 5.04 

Gound Plane 58.6 -2.32 8.80 

*Tested with Staggered cables 150-350mm  

 
 

Mechanical 

Dimensions Ø161.3mm * 67mm   

Weight 2.3 Kg 

Material PC 

Connector SMA (M) & RP SMA(M) 

Cable TGC200 (see ME drawing) 

 
 

Environmental 

Protection IP67 

Temperature Range -40°C to 85°C 

Humidity Non-condensing 65°C 95% RH 

RoHS Compliant Yes 

REACH Compliant Yes 
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3. Mechanical Drawing 
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4. Installation Instructions  
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Taoglas Synergy X is an external permanent mount, combination  
antenna that can be provided with combinations of one active GNSS,  

 
  mounting,           

adhesive for added sealing. The Synergy X is ideal for vehicle panels of  
   

The Synergy X is IP67 rated and also includes an foam gasket to seal from any   
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D Adhesive Patch 

On the underside of the antenna there is a 3M adhesive foam gasket. Peel away 

the 3M adhesive protection and feed the cables through the hole. Position the 

antenna over the hole and press down onto the panel with pressure. This 

adhesion will make ensure will be securely mounted and will also allow for 

extremely minimal curvature on the roof of a vehicle. 

E  Securing the Mount 

A split nut is used to easily fit onto the thread through the cables. The nut is 

attached from the underside of the panel, it should easily twist onto the thread 

and then secured in place with a final tighten with a spanner. After tightening, 

double check the antenna to make sure that it is properly secured. 

     Torque Values  kgf-cm  N-m 
     Plastic Nut  85 ±5  8.3 ±0.5 

 

Waiver: This document represents information compiled by Taoglas to the best of our current knowledge. This is not intended to be used as a 

representation or warranty of fitness of the products described for any particular purpose. This document details guidelines for general information 

purposes only. When planning installations, always seek specialist advice and ensure that the products are always installed by a properly qualified installer 

in accordance with applicable regional laws and regulations.  

All copyrights, trademarks and any other intellectual property rights related are owned by Taoglas Group Holdings Limited. 

  

  

         

The pigtail cables supplied are RG-174 for all feeds. The heatshrink will  
denote which cable is which for ease of installation. Connect each individual  
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5. Packaging 
 

 
 

  

1pc MA1556 per PE Bag  
Weight (Kg): 2.55 ±3% 

 

 

4pcs MA1556 per Carton  
Carton Dimensions: 740 x 370 x 300 mm  
Weight (Kg): 11.2 ±3% 

 

 

 

  

 

 



 

  

12 
www.taoglas.com SPE-25-8-276-A 

6. Antenna Characteristics 
 
 

6.1 Test Setup 

 

 
 
 

 
  

VNA Test Set-Up in Free Space and on a 30x30cm Ground Plane 
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6.2 GNSS - Return Loss 

 

 
 

6.3 GNSS - VSWR 
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6.4 GNSS - Efficiency 

 

 
 

6.5 GNSS – Peak Gain 
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6.6 GNSS – Average Gain 

 

 
 
 

6.7 GNSS - Axial Ratio 
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6.8 GNSS - Axial Ratio vs Angle for Phi=0 

 

 
 

6.9 GNSS - Axial Ratio vs Angle for Phi=90 
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6.10 GNSS - Group Delay 

 

 
 
 

6.11 Cellular - Return Loss 
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6.12 Cellular - VSWR 

 
 

6.13 Cellular - Isolation 
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6.14 Cellular - Efficiency 

 
 

6.15 Cellular - Average Gain 
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6.16 Cellular - Peak Gain  

 
 

6.17 Wi-Fi - Return Loss 
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6.18 Wi-Fi - VSWR 

 
 

6.19 Wi-Fi - Isolation 
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6.20 Wi-Fi - Efficiency 

 
 

6.21 Wi-Fi - Average Gain 
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6.22 Wi-Fi - Peak Gain  
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7. Radiation Patterns 
 
 

7.1 Test Setup 

 

 
 
 

  

Antenna tested with underside-notch/logo centered along Y-Axis. 

Underside-notch. 

Y-Axis Location. 
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7.2 MIMO1 Cellular Free Space Patterns at 650 MHz  

 

 

XZ Plane YZ Plane XY Plane 
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7.3 MIMO1 Cellular Gound Plane Patterns at 650 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.4 MIMO2 Cellular Free Space Patterns at 650 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.5 MIMO2 Cellular Ground Plane Patterns at 650 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.6 MIMO1 Cellular Free Space Patterns at 760 MHz  

 

 

XZ Plane YZ Plane XY Plane 
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7.7 MIMO1 Cellular Gound Plane Patterns at 760 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.8 MIMO2 Cellular Free Space Patterns at 760 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.9 MIMO2 Cellular Ground Plane Patterns at 760 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.10 MIMO1 Cellular Free Space Patterns at 890 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.11 MIMO1 Cellular Gound Plane Patterns at 890 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.12 MIMO2 Cellular Free Space Patterns at 890 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.13 MIMO2 Cellular Ground Plane Patterns at 890 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.14 MIMO1 Cellular Free Space Patterns at 1470 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.15 MIMO1 Cellular Gound Plane Patterns at 1470 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.16 MIMO2 Cellular Free Space Patterns at 1470 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.17 MIMO2 Cellular Ground Plane Patterns at 1470 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.18 MIMO1 Cellular Free Space Patterns at 1950 MHz 

 

 

XZ Plane YZ Plane XY Plane 

   
 
  



 

  

42 
www.taoglas.com SPE-25-8-276-A 

 

7.19 MIMO1 Cellular Gound Plane Patterns at 1950 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.20 MIMO2 Cellular Free Space Patterns at 1950 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.21 MIMO2 Cellular Ground Plane Patterns at 1950 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.22 MIMO1 Cellular Free Space Patterns at 2490 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.23 MIMO1 Cellular Gound Plane Patterns at 2490 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.24 MIMO2 Cellular Free Space Patterns at 2490 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.25 MIMO2 Cellular Ground Plane Patterns at 2490 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.26 MIMO1 Cellular Free Space Patterns at 5550 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.27 MIMO1 Cellular Gound Plane Patterns at 5550 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.28 MIMO2 Cellular Free Space Patterns at 5550 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.29 MIMO2 Cellular Ground Plane Patterns at 5550 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.30 MIMO1 Cellular Free Space Patterns at 4150 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.31 MIMO1 Cellular Gound Plane Patterns at 4150 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.32 MIMO2 Cellular Free Space Patterns at 4150 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.33 MIMO2 Cellular Ground Plane Patterns at 4150 MHz 

 

 

XZ Plane YZ Plane XY Plane 
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7.34 MIMO1 Wi-Fi Free Space Patterns at 2450 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.35 MIMO1 Wi-Fi Ground Plane Patterns at 2450 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.36 MIMO2 Wi-Fi Free Space Patterns at 2450 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.37 MIMO2 Wi-Fi Ground Plane Patterns at 2450 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.38 MIMO3 Wi-Fi Free Space Patterns at 2450 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.39 MIMO3 Wi-Fi Ground Plane Patterns at 2450 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.40 MIMO1 Wi-Fi Free Space Patterns at 5500 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.41 MIMO1 Wi-Fi Ground Plane Patterns at 5500 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.42 MIMO2 Wi-Fi Free Space Patterns at 5500 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.43 MIMO2 Wi-Fi Ground Plane Patterns at 5500 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.44 MIMO3 Wi-Fi Free Space Patterns at 5500 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.45 MIMO3 Wi-Fi Ground Plane Patterns at 5500 MHz   

 

 

XZ Plane YZ Plane XY Plane 

   
 
  



 

  

69 
www.taoglas.com SPE-25-8-276-A 

 

7.46 MIMO1 Wi-Fi Free Space Patterns at 6520 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.47 MIMO1 Wi-Fi Ground Plane Patterns at 6520 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.48 MIMO2 Wi-Fi Free Space Patterns at 6520 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.49 MIMO2 Wi-Fi Ground Plane Patterns at 6520 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.50 MIMO3 Wi-Fi Free Space Patterns at 6520 MHz   

 

 

XZ Plane YZ Plane XY Plane 
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7.51 MIMO3 Wi-Fi Ground Plane Patterns at 6520 MHz   
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Changelog for the datasheet  

SPE-25-8-276 - MA1556.W.AK.001  

 

Revision: A (Original First Release) 

Date: 2025-10-24 

Notes: First initial Release 

Author: Gary West 
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