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MGB-Tech thanks you for using our RTK GPS. Our product is basically a casing unit 
that encapsulates a GNSS OEM board. It protects the GNSS board, extends the 
functionality and adds a display for ease of use. It is designed to be sturdy and operate in 
far from ideal situations. It is mostly used on excavators and marine applications. It is 
designed specifically to embed the PolaRx and Asterx boards from Septentrio N.V.   

Since MGB-Tech is not the manufacturer of the GNSS OEM boards, the documentation 
is fragmented. This manual describes the casing, its I/O and functionality. All 
documentation regarding the OEM GNSS board used inside must be obtained from the 
manufacturer of the board. 
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Figure 1 Front panel 

 MENU BUTTON :  
Used to cycle through the different display screens and change mode if operated 
simultaneously with the MODE button on the back panel.  

 LOG BUTTON : 
Pushbutton connected to the LOG button input of the GNSS board. See configuration of 
log button in the GNSS board manual.  

 LED indicators (From left to right) 

SATTELITES LED (see GNSS board manual for behavioural description) 

PVT LED (see GNSS board manual for behavioural description) 

LOG LED (see GNSS board manual for behavioural description) 

RADIO LED: This LED will indicate when the squelch of the radio opens, thus 
indicating signal presence.  

ETHERNET LED (see GNSS board manual for behavioural description) 
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Figure 2 Back panel 

 
 MODE BUTTON : 
Used to cycle the mode if pushed simultaneously with the MENU button on the front 
panel. 
 

 PROG CONNECTOR : 
This connector gives direct access to the program lines of the internal radio. This gives 
the possibility to program and/or control the internal radio through this connector.  

 LED indicators (indicates operational mode) 
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The casing is made out of light aluminium. It is coated for corrosion protection. The 
casing is 3mm thick and has a high mechanical loading capacity. The casing itself is IP65 
although not all connecters support this IP grade.  
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We have chosen to use as standard connectors as possible for interfacing the GNSS device. 
This is done to ease the integration and use of the device.  
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The device is equipped with a galvanic isolated wide input DC power supply. It also has 
an on-board battery charger for lithium-polymer batteries. The internal power supply will 
automatically switch between the external DC-power and the internal battery if available. 
Power consumption depends strongly on the radio,  GNSS board and battery status.  
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The station can be equipped with an internal UHF or VHF radio. The radio is connected 
depending on the mode the station is configured in. The radio can be configured through 
the 15P HD sub-D connector on the back of the device. 



 

$ %&� ' ( � � � � � � � � � � 	 � 
� ) � � � �
� �� 
 � � � � � � � 	 � � 
 � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � * � � � � � � � � � � �

� � � � �  � � � � � ! � � � �  � 
� �	 � � � "� � � � � � � � � � � � � � � � � �� "� # � � � � 
 � � � � � � � � �

! �  ( � 
 � � � � � � � � � � � � � 
 � � � �

! � � �  ) � � � � � � � � � 
 � �

The casing is equipped with serial ports on the front panel and serial ports on the back 
panel.  
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Four ports are supported by the casing. On the front panel COM1  is configured as DTE 
and has +5V power on pin 9 of the sub-d connector. This is done so the user has the 
ability to connect a Bluetooth serial adaptor to the device.  External devices such as 
laptops, PDA’s or other portable equipment can connect to the GNSS this way.  

The device is built to optimize connectivity. To maximize the use of the 4 serial ports, 
COM1 & COM2 are available both on front and back panel. In standard configuration, 
the back panel ports are RX only. (So the TX line to the GPS is interrupted) This gives 
the user the ability to connect serial devices to COM1 on the front panel and COM1 on 
the back panel at the same time without interference.  

Internal jumpers can be set so that COM1 and COM2 on the back support the full 
functionality if needed. In this situation the com ports on the front and the back can not 
be used at the same time.  Contact MGB-Tech for more information on this configuration 
if needed.  
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The device has three operational modes. The selected current mode is displayed on the 
back panel by LEDS. Changing a mode is done by pressing and holding down the MENU 
button and then pushing the MODE button on the back. Every time the button is pushed, 
the mode will cycle.  

Every time the mode is changed by the user, it is saved to internal flash memory. When 
the device is booted, it will first start in external mode. Once the unit has booted, it will 
switch to the last configured mode.  

 

 
Figure 3 Internal relay's COM4 
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 Internal TX/RX mode 

This mode is meant to fully use the internal radio, both for transmission and 
reception. Please note that in this mode everything that is sent over the radio also 
is outputted on COM4.   

 Internal RX mode 

This mode is meant to receive data from the internal radio but not transmit any 
data. COM4 can be used in this mode to transfer data from the GNSS to 
equipment connected to COM4 without transmitting any information. 

 External mode 

In this mode the internal radio will not be powered to conserve power. COM4 can 
be fully used as any other port of the GNSS. 
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The PPS output is available on the BNC connector on the back panel. It has an unloaded 
voltage level of 3.3V. The length and impedance of the PPS pulse depends on the board 
used inside. 
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MGB-Tech has products in his range that amplify and stretch the PPS pulse. There also is 
a RS-232 PPS line toggler available. 
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The Ethernet port on the back panel is a standard RJ-45 Ethernet port. When connecting 
the Ethernet port, please follow instructions in the manual of the built-in GNSS board. 
The led on the front panel will light up when the Ethernet physical is up (This does not 
mean that the Ethernet port is correctly configured and operational). Please note that if 
the internal GNSS board does not support Ethernet, the port on the back will not be 
functioning.  
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The USB port on the back is a type B USB device connector. It connects directly to the 
built-in GNSS board. Please refer to the GNSS board user manual for further 
information. 
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The casing is equipped with a character display. This display has 6 different screens that 
give the user the ability to visualize crucial information. It is the intent that the display 
listens to serial COM3 and uses the SBF messages from this port. If no information is 
found on COM3, the display will also listen to COM4. The SBF messages needed to fill 
all fields of the screens are listed in a separate file : RTK_GPS_SBFMessages.  

Pushing the MENU button will cycle the screens. Holding down the MENU button will 
jump to the first screen.  

To conserve power, the display backlight will dim after a short period. Pushing the 
MENU button will reactivate the backlight. 

In order to communicate with the display, the port used for this task must be configured 
correctly  
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COM3 :  
     115200 baud  
     8 data bits 
     1 stop bit 
     no parity 

COM4 : 
     9600 baud 
     8 data bits 
     1 stop bit 
     no parity 
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As from v00.01.06 there is an automatic baudrate detection system introduced. This 
means that the RTK GPS can detect the baudrate of the Septentrio board on both COM3 
and COM4. Following baudrates are supported: 

·  ! 2- -  
·  	 1- -  
·  � 	 � - -  
·   2! - -  
·  
 31- -  
·  � � 
 � - -  
·  �  - ! - -  
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The auto-baudrate detection needs SBF messages on COM3/COM4. So the user should 
activate SBF messages on COM3 and/or COM4. At startup the system will try to detect 
the current selected baudrate as soon as the baudrate is found the RTK GPS will run with 
the current baudrate. If the system is unable to detect the baudrate it will try to determine 
the baudrate every 10s. The user will see following details on the display:  

 

 

 

When the baudrate is changed on the septentrio board during  normal operation the 
system will automatically adapt to the selected baudrate as long as the baudrate is in the 
supported range. 
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Figure 4 Star tup screen 

 
This screen displays the firmware version of the internal microcontroller. This version 
can be helpful to include in error reports.  
Note that this is not the firmware version of the GNSS board! 
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Figure 5 GPS mode + coordinates 

 
Screen nr 1 contains the GPS mode in the upper left corner. The height in the upper 
right corner and latitude and longitude coordinates on line 2 and 3 respectively. 
 
GPS mode has several possible values depending on the mode of the receiver. For 
more information we refer to the User Manual of the receiver but here are the modes 
which can be displayed by the RTK GPS. 

- N (no PVT) 
- GPS 
- DGPS 
- REF (reference station) 
- RTK 
- FLOAT 



 

$ %&� ' ( � � � � � � � � � � 	 � 
� ) � � � �
� �� 
 � � � � � � � 	 � � 
 � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � * � � � � � � � � � � �

� � � � �  � � � � � ! � � � �  � 
� �	 � � � "� � � � � � � � � � � � � � � � � �� "� # � � � � 
 � � � � � � � � �

- SBAS (AsteRx only) 
- PPP  (AsteRx only) 
- * **   (No data or illegal data received) 
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Figure 6 Dilution of precision 

 
Screen nr 2 contains the Number of Satellites used in the PVT computation in the 
upper right corner and all the Dilution of precision values (Position, Horizontal and 
Vertical DOP). Again we refer to the User Manual of the receiver for more 
information on these numbers. 
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Figure 7 Basestation Info 

 
As from software v00.01.06 the basestation screen is split onto two screens. All 
previous software versions have only the first screen. 
Screen nr 3-1 contains info on the basestation. On line 1 there is the Range to the 
basestation. REF is showing the basestation ID and together with the RTCM version 
they can be found on line 2. Line 3 contains the Link Quality and the Age of the data.  
The link quality: (nr bytes accepted / nr bytes received) *  100% 
 
The newer software versions (v00.01.06 and above) have a second screen which 
display the RSSI indicators. The first value is the measured RSSI level of the radio in 
dBm and the second is a more intuitive indication of that RSSI level. 
 

RSSI  Level Indication 
<= -101dBm VERY WEAK 

-100dBm<= X <=-91dBm WEAK 
-90dBm<= X <=-81dBm MEDIUM 
-80dBm<= X <=-71dBm GOOD 

>= -70dBm VERY GOOD 
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Figure 8 Heading, Pitch and Course over  ground Info 

 
The 4th screen shows data on Heading, Pitch and Course over ground. Only available 
for heading receivers. For more information we refer to the User Manual of the 
receiver board. 
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Figure 9 PolaRx satellite Pages show info per  satellite 

 
The satellite pages are quite different for the PolaRx and the AsteRx receivers.  
 
For the PolaRx boards there is a satellite page per satellite. This page contains the 
constellation (G for GPS and S for SBAS), SVID (Space Vehicle ID), 
Searching/Receiving status and the L1/L2 status all on line 1. 
Line 2 contains the Azimuth, Elevation and Rising/Setting status respectively. 
SVx is an index of the satellite page. 
 

 

 
Figure 10 AsteRx  satellite summary pages 

 
For the AsteRx boards there is only a summary page available for each satellite 
constellation per antenna. These receivers support the GLONASS constellation as 
well so this is also included in the summary tables. 
Line 1 shows the constellation (GPS/GLONASS/SBAS) and after the dash the source 
antenna is given. For a single receiver this will always be MAIN for dual receivers it 
can also be AUX. The next two lines show how many satellites we’ re Using and how 
many we’ re Tracking for both L1 and L2.  
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Figure 11 Receiver  status 

 
The 6th and last screen contains some info on the receiver status. On line 1 it shows 
the Battery voltage and the CPU usage. Line 2 displays the UP time and line 3 
contains a Status code for the receiver (more info for this status string can be found in 
the User Manual of the receiver) 
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Operational ambient temperature range : -10 to + 45 °C 
Storage ambient temperature range : -20 to +85  °C 
Dimensions : 28.5 cm x 21.5 cm x 8 cm (d x w x h) 
Weight : Aprox 3.5 Kg (includes radio and internal battery) 
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