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1 INTRODUCTION 

1.1 Attention 

 

Do not disassemble the device. If the device is 
damaged, the power supply cables are not isolated or 
the isolation is damaged, before unplugging the power 
supply, do not touch the device. 

 

All wireless data transferring devices produce 
interference that may affect other devices which are 
placed nearby. 

 

The device must be connected only by qualified 
personnel. 

 

The device must be firmly fastened in the predefined 
location. 

 

The programming must be performed using a second 
class PC (with autonomic power supply). 

 

The device is susceptible to water and humidity. 

 

Any installation and/or handling during a lightning 
storm are prohibited. 

 

1.2 Instructions of safety 

This chapter contains information on how to operate FMB1YX safely. By following these 
requirements and recommendations, you will avoid dangerous situations. You must read these 
instructions carefully and follow them strictly before operating the device! 

The device uses SELV limited power source. The nominal voltage is 12 V DC. The allowed 
range of voltage is 10 V...30 V DC. 

To avoid mechanical damage, it is advised to transport the FMB1YX device in an impact-
proof package. Before usage, the device should be placed so that its LED indicators are visible, 
which show the status of operation the device is in.  

When connecting the connection (2x6) cables to the vehicle, the appropriate jumpers of 
the power supply of the vehicle should be disconnected. 

Before dismounting the device from the vehicle, the 2x6 connection must be disconnected. 
The device is designed to be mounted in a zone of limited access, which is inaccessible for 

the operator. All related devices must meet the requirements of standard EN 60950-1. 
The device FMB1YX is not designed as a navigational device for boats. 
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1.3 Legal Notice 

Copyright © 2017 Teltonika. All rights reserved. Reproduction, transfer, distribution or 
storage of part or all of the contents in this document in any form without the prior written 
permission of Teltonika is prohibited.  

Other products and company names mentioned here may be trademarks or trade names 
of their respective owners. 

The manufacturer reserves the right to make changes and/or improvements at any time in 
design, functionality, parameters and electrical characteristics without any prior notice and 
without incurring obligations. 

1.4 About document 

This document contains information about the architecture, possibilities, mechanical 
characteristics, and configuration of the FMB1YX device. 

Acronyms and terms used in document: 
FMB1YX ς FMB120, FMB122 and FMB125 device; 
PC ς Personal Computer; 
GPS ς Global Positioning System; 
GPRS ς General Packet Radio Service; 
GNSS ς Global Navigation Satellite System ; 
GSM ς Global System for Mobile Communications; 
SMS ς Short Message Service; 
AC/DC ς Alternating Current/Direct Current; 
I/O ς Input/Output; 
Record ς AVL data stored in FMB1YX memory. AVL data contains GNSS and I/O 

information; 
AVL packet - data packet which is being sent to the server during data transmission.  

2 BASIC DESCRIPTION 

FMB1YX is tracking terminal with GNSS and GSM connectivity, which is able to collect 
device coordinates and transfer them via GSM network to server. This device is perfectly suitable 
for applications, which need location acquirement of remote objects.  

2.1 Package contents1 

 
The FMB1YX device is supplied to the customer in a cardboard box containing all the 

equipment that is necessary for operation.  The package contains: 
FMB1YX device;  
Input and output power supply cable with a 2x6 connection pins; 
Micro USB cable; 
170mAh Li-ion rechargeable 3,7V battery; 
GNSS antenna2 

                                                      
1 Package content depends on Order Code, and can be customized by customer needs. 
2 Only for FMB122 and FMB125 
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2.2 Basic characteristics 

GSM / GPRS / GNSS features: 

¶ Teltonika TM2500 quad band module (GSM 850 / 900 / 1800 / 1900 MHz); 

¶ GPRS Multi-Slot class 12 (Up to 240 kbps); 

¶ SMS (text, data). 

¶ Integrated GNSS receiver 

¶ Up to -165 dBm GNSS receiver sensitivity. 
 

Hardware features: 

¶ Built-in movement sensor; 

¶ Built-in Bluetooth 3.0; 

¶ Internal High Gain GNSS  antenna1; 

¶ Internal High Gain GSM antenna; 

¶ microSD card reader (up to 32Gb, FAT32); 

¶ 170 mAh Li-ion rechargeable 3.7 V battery. 
 
Interface features for FMB120 and FMB122: 

¶ Power supply: 10 ÷ 30V;  

¶ 2 digital input; 

¶ 1 analog input; 

¶ 1 configurable input DIN3 or AIN2; 
¶ 2 open collector digital output (connecting external relays, LED, buzzers etc.); 

¶ 1Wire® temperature sensor; 

¶ 1Wire® iButton; 

¶ LVCAN RX (INPUT 5); 

¶ LVCAN TX (INPUT 6); 

¶ 2 LEDs indicating device status. 
 

Interface features for FMB125: 

¶ Power supply: 10 ÷ 30V;  

¶ 1 digital input; 

¶ 1 analog input; 

¶ 1 open collector digital output (connecting external relays, LED, buzzers etc.); 

¶ 1Wire® temperature sensor; 

¶ 1Wire® iButton; 

¶ LVCAN RX (INPUT 5); 

¶ LVCAN TX (INPUT 6); 

¶ 1 RS-232 interface; 

¶ 1 RS-485 interface; 

¶ 2 LEDs indicating device status. 
 
Special features: 

¶ Fast position fix; 

                                                      
1 For FMB122 and FMB125 external GNSS antenna. 
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¶ High Quality track even in high density urban canyon; 

¶ Ultra small case; 

¶ Ready for harsh environment; 

¶ Easy to mount in limited access areas; 

¶ Firmly fasten; 

¶ High gain external GNSS and internal GSM antennas1; 

¶ 2 LED status indication; 

¶ Real-Time tracking; 

¶ Smart data acquisition based on: 
o Time; 
o Speed; 
o Angle; 
o Distance; 
o Ignition or any other I/O event; 

¶ Sending acquired data via GPRS; 

¶ GPRS and SMS I/O events; 

¶ Virtual odometer; 

¶ Jamming detection; 

¶ Configurable using Secured SMS Commands; 

¶ Overvoltage protection; 

¶ Dual SIM switching mode. 
 
            Table 1. FMB1YX Supply voltage 

Description Voltage Duration  

Normal operation 10-30V Unlimited 

Protection turns on, device turns off 34V Unlimited 

Maximum voltage <70V Unlimited 

Maximum voltage impulse 90V 5 milliseconds 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
1 Only in FMB122 and FMB125, in FMB120 internal GNSS antenna.  
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2.3 Technical features 

Table 2. FMB1YX specification   

Part name Physical specification  Technical details 

Navigation LED LED  Power supply 10...30 V DC  
2W Max 

Energy consumption1: 
FMB120 
GPRS:  average 69.16  mA r.m.s; 
Nominal:   average 35.23 mA r.m.s; 
GNSS Sleep:    average 19.72 mA; 
Deep Sleep:   average 7.35 mA. 
Online Deep Sleep:   average 10.96. mA. 
Ultra Deep Sleep:   average 5.69. mA. 
FMB122  
GPRS:  average 64.97 mA r.m.s; 
Nominal:   average 33.60 mA r.m.s; 
GNSS Sleep:    average 19.00 mA; 
Deep Sleep:   average 7.16 mA2. 
Online Deep Sleep:   average 10.36 mA3. 
Ultra Deep Sleep:   average 5.97. mA. 
FMB125  
GPRS:  average 164.59 mA r.m.s; 
Nominal:  average 37.77 mA r.m.s; 
GNSS Sleep:   average 11.1 mA; 
Deep Sleep:   average 6.2 mA2. 
Online Deep Sleep:   average 6.5 mA3. 
 

Battery charge current:  
 average 140 mA; 

Operation temperature:  
-25 °C ... +55 °C. 

Storage temperature:  
-40 °C ... +70 °C. 

Storage relative humidity 5 ... 95 % (no 
condensation) 

Weight2: 
FMB120: 55g 
FMB122: 51g 
FMB125: 52g 

 

Modem LED LED  

Socket Soldered inner socket  

USB Micro USB socket  

GNSS 

Internal GNSS antenna with 
FMB120 

External GNSS antenna with 
FMB122 and FMB125 

 

GSM Internal GSM antenna  

USB Mini USB socket 
 

  

 

                                                      
1 Energy consumption has been tested at 12V voltage. 
2 Weight is: device,case and battery. 
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Figure 1 FMB120 view & dimensions (tolerance ±2mm) 

 
Figure 2 FMB122 and FMB125 view & dimensions (tolerance ±2mm) 
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2.4 Technical Information about internal battery  

Table 3. Li ςion rechargeable battery, 3.7 V, 170 mAh.  

Internal back-up 
battery 

Battery voltage V Nominal capacity (mAh) Power(Wh) 
Charging temperature 
°C 

Li-ion rechargeable 
battery 

3.75 3.90 170 0.64 ς 0.66 0 ς 45 

 
FMB1YX internal battery is used for detecting external voltage disconnection.  

 

CAUTION: RISK OF EXPLOSION IF BATTERY IS REPLACED BY AN INCORRECT 
TYPE. DISPOSE OF USED BATTERIES ACCORDING TO THE INSTRUCTIONS. 

 

Battery Disposal instructions: 

 

Battery should not be disposed of with general household waste.  
Bring damaged or worn-out batteries to your local recycling center or dispose 
them to battery recycle bin found in stores. 

Warranty: batteries are covered by 6 month warranty support. 

2.5 Electrical characteristics 

Table 4. FMB1YX electrical characteristics 

VALUE 
 

CHARACTERISTIC DESCRIPTION 
Min. Typ. Max. Unit 

Supply Voltage: 

Supply Voltage (Recommended Operating Conditions) 10  30 V 

Digital Output (Open Drain grade): 

Drain current (Digital Output OFF)   120 ˃! 

Drain current (Digital Output ON, Recommended 
Operating Conditions) 

 0.1 0.5 A 

Static Drain-Source resistance (Digital Output ON)  400 600 Ƴʍ 

Digital Input: 

Input resistance (DIN1) 47   ƪʍ 

Input resistance (DIN2) 47   ƪʍ 

Input Voltage (Recommended Operating Conditions) 0  
Supply 
voltage 

V 

Input Voltage threshold (DIN1)  7,5  V 

Input Voltage threshold (DIN2)  2,5  V 
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VALUE 
 

CHARACTERISTIC DESCRIPTION 
Min. Typ. Max. Unit 

Analog Input: 

Input Voltage (Recommended Operating Conditions), 
Range 1 

0  10 V 

Input resistance, Range 1  150  ƪʍ 

Measurement error  on 12V, Range 1  0,9  % 

Additional error on 12 V, Range 1  108  mV 

Measurement error  on 30 V, Range 1  0,33  % 

Additional error on 30 V, Range 1  88  mV 

Input Voltage (Recommended Operating Conditions), 
Range 2  

0  30 V 

Input resistance, Range 2   150  ƪʍ 

Measurement error  on 12V, Range 2   0,9  % 

Additional error on 12 V, Range 2   108  mV 

Measurement error  on 30 V, Range 2   0,33  % 

Additional error on 30 V, Range 2   88  mV 

Output Supply Voltage 1-Wire:1 

Supply Voltage 4,5  4,7 V 

Output inner resistance  7  Ohm 

Output current (Uout > 3.0V)  30  mA 

Short circuit current (Uout = 0)  75  mA 

 

 

 
 

Note: Analog Input error margin can increase if temperature varies. 

 

 
 
 
 
 
 

                                                      
1 1-wire Supply voltage PIN is dedicated for 1-wire devices ONLY, do not use it for any other purpose. 
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2.6 Absolute Maximum Ratings 

Table 5. FMB1YX absolute maximum ratings 

VALUE 
 

CHARACTERISTIC DESCRIPTION 
Min. Typ. Max. Unit 

Supply Voltage (Absolute Maximum Ratings) -32  32 V 

Drain-Source clamp threshold voltage (Absolute   
Maximum Ratings), (Idrain = 2mA) 

  36 V 

Digital Input Voltage (Absolute Maximum Ratings) -32  32 V 

Analog Input Voltage (Absolute Maximum Ratings) -32  32 V 



 

 
   20   

 

3 CONNECTION, PINOUT, ACCESSORIES 

3.1 How to insert micro SIM1 card into FMB1YX device2: 

¡Remove FMB1YX cover 

 
 

¢Insert SIM cards as shown. SIM SLOT 

1 is closer to PCB, SIM SLOT 2 is the upper one 
 

 

£Attach cover 

 

¤ Device is ready 

 

 

 
 
 
 

                                                      
1  Latest versions of FMB1 use micro SIM card for the first slot and e-SIM card for the second slot 
2  In pictures there is FMB120 device 
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3.2 How to insert mini SIM card into FMB1YX device1: 

¡Remove FMB1YX cover 

 
 

¢Insert SIM cards as shown. SIM SLOT 

1 is closer to PCB, SIM SLOT 2 is the upper one 
 

 

£Attach cover 

 

¤ Device is ready 

 

 

 
Note: SIM card insertion/removal must be performed when FMB device is 
powered off ς external voltage and battery disconnected. Otherwise SIM card 
might be damaged or FMB device will not detect it. 

 

                                                      
1  Latest versions of FMB1 use micro SIM card and older FMB1 versions use mini SIM cards 
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3.3 How to add MicroSD card into FMB1YX device1 

 

 

¡Push MicroSD 

card lock case 

 

Open 

MicroSD card 
locker 

    

 

Correctly 

insert microSD card 
into slot 

`  

 Close microSD 

card locker 

 

  

 Push microSD card lock case to locked position 

3.4 Installing FMB1YX drivers 

Table 6. Software requirements: 

Operating system 
(OS) 

Version MS .NET Framework version 

Windows XP with 
SP3 or later 

 
 

32 bit and 
64 bit 

 
 
 

 
 
 

32 bit 
64 bit 

MS .NET Framework 4 
https://www.microsoft.com/en-
US/Download/confirmation.aspx?id=17718 
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20F
ramework%204/dotNetFx40_Full_x86_x64.exe 
 
With MS .NET Framework 4 update KB2468871-v2 update 
https://www.microsoft.com/en-us/download/details.aspx?id=3556 
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20F
ramework%204%20update%20KB2468871-v2/ 
NDP40-KB2468871-v2-x86.exe 
NDP40-KB2468871-v2-x64.exe or NDP40-KB2468871-v2-IA64.exe 

Windows Vista 
Windows 7 
Windows 8.1 
Windows 10 

32 bit and 
64 bit 

MS .NET Framework 4.6.2 
https://www.microsoft.com/en-
us/download/confirmation.aspx?id=53344 
 

http://avl1.teltonika.lt/downloads/software/Framework/.NET%20F
ramework%204.6.2/NDP462-KB3151800-x86-x64-AllOS-ENU.exe 

 
Drivers: 

Please download COM Port drivers from Teltonika website:  
http://avl1.teltonika.lt/downloads/FMB1/MS_USB_ComPort_Driver_exe_v1.1032.3.zip  
 

 
 

                                                      
1  Latest versions of FMB1 use flash memory and older FMB1 versions use MicroSD cards 

https://www.microsoft.com/en-US/Download/confirmation.aspx?id=17718
https://www.microsoft.com/en-US/Download/confirmation.aspx?id=17718
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20Framework%204/dotNetFx40_Full_x86_x64.exe
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20Framework%204/dotNetFx40_Full_x86_x64.exe
https://www.microsoft.com/en-us/download/details.aspx?id=3556
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20Framework%204%20update%20KB2468871-v2/
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20Framework%204%20update%20KB2468871-v2/
https://www.microsoft.com/en-us/download/confirmation.aspx?id=53344
https://www.microsoft.com/en-us/download/confirmation.aspx?id=53344
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20Framework%204.6.2/NDP462-KB3151800-x86-x64-AllOS-ENU.exe
http://avl1.teltonika.lt/downloads/software/Framework/.NET%20Framework%204.6.2/NDP462-KB3151800-x86-x64-AllOS-ENU.exe
http://avl1.teltonika.lt/downloads/FMB1/MS_USB_ComPort_Driver_exe_v1.1032.3.zip
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Installing drivers: 

Extract and run MS_USB_ComPort_Driver_exe_v1.1032.3. This driver is used to detect 
FMB1YX device connected to the computer. Click 'Next' in driver installation window (figures 
below): 

 
Figure 3 Driver installation window 

 
This will launch device driver installation wizard. In the following wƛƴŘƻǿ ŎƭƛŎƪ ΨLƴǎǘŀƭƭΩ 

button: 

 
Figure 4 Driver installation window 

 
Setup will continue installing drivers and will display a window about successful process at 

the end. Click 'Finish' to complete setup: 
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Figure 5 Driver installation window 

 
You have now installed drivers for FMB1YX device successfully. 

3.5 FMB120 and FMB122 2x6 socket pinout 

  
 

   

INPUT 6 6  12 INPUT 5 
DIN 1 5 11 1WIRE DATA 

DIN 2 4 10 1WIRE POWER 

DIN3/AIN2 3 9 DOUT2 

AIN 1 2 8 DOUT1 

VCC (10é30)V DC(+) 1 7 GND(VCC(-10é-30)V DC)(-) 

 
Figure 6  FMB120 and FMB122 2x6 socket pinout 

 
Table 7. FMB120/FMB122 pinout description 

Pin 
Nr. 

Pin Name Description 

1 VCC (10·30)V DC (+) Power supply for module. Power supply range (10...30) V  DC (+) 

2 AIN 1 Analog input, channel 1. Input range: 0-30V DC  

3 AIN 2 / DIN 3 
Analog input, channel 2. Input range: 0-30V DC / Digital input, channel 
3. 

4 DIN 2 Digital input, channel 2. 

5 DIN 1 Digital input, channel 1. 

6 INPUT 6 TX EXT (LVCAN ς TX) 

7 GND(VCC(10·30)V DC)(-) Ground pin. (10·30)V DC (φ) 

8 OUT 1 Digital output, channel 1. Open collector output. Max.  3,3 A. 

9 OUT 2 Digital output, channel 2. Open collector output. Max.  3,3 A. 

10 1WIRE POWER +3,8 V output for 1 ς Wire devices 

11 1WIRE DATA Data channel for 1 ς Wire devices 
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12 INPUT 5 RX EXT (LVCAN - RX) 

3.6 FMB125 2x6 socket pinout 

 
 
 

 
  

INPUT 6 6 

 

12 INPUT 5 

DIN 1 5 11 1WIRE DATA 

RS232 ï TX 4 10 RS485 ï B 

RS232 ï RX 3 9 RS485 ï A 

AIN 1 2 8 DOUT1 

VCC (10é30)V DC(+) 1 7 GND(VCC(-10é-30)V DC)(-) 
 

Figure 7 FMB125 2x6 socket pinout 
Table 8. FMB125 pinout description 

Pin 
Nr. 

Pin Name Description 

1 VCC (10·30)V DC (+) Power supply for module. Power supply range (10...30) V  DC (+) 

2 AIN 1 Analog input, channel 1. Input range: 0-30V DC  

3 RS232 ς RX Input for data receive through RS232 

4 RS232 ς TX Output for data transmit through RS232 

5 DIN 1 Digital input, channel 1. 

6 INPUT 6 RX EXT (LVCAN ς RX) 

7 GND(VCC(10·30)V DC)(-) Ground pin. (10·30)V DC (φ) 

8 OUT 1 Digital output, channel 1. Open collector output. Max.  3,3 A. 

9 RS485 ς A Signal A wire for RS485 

10 RS485 ς B Signal B wire for RS485 

11 1WIRE DATA Data channel for 1 ς Wire devices 

12 INPUT 5 TX EXT (LVCAN - TX) 
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3.7 Accessories 

 

Note: Accessories are not included in device package, please order them 
separately. 

 
Table 9. FMB1YX accessories description and connection schemes 

Accessories 
Description 

Accessories connection schemes 

1 ς Wire devices 
Digital thermometer DS1820 and TTJ100 connection scheme with 

FMB120 and FMB122 

One of the realized 
features FMB1YX is 1-
Wire® data protocol, 
which enables 
connection of 
thermometer (DS1820, 
DS18S20 and 
DS18B20) and I-Button 
type: DS1990A.  

 

Digital thermometer DS1820 connection scheme with FMB125 

 
 
 
 

http://electronique.marcel.free.fr/dsPIC/Programmes/iButton/Documents%20ressources/ds1990A.pdf
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Accessories 
Description 

Accessories connection schemes 

I-Button DS1990A connection scheme 

 
Fuel Tank sensors Fuel sensor scheme 

A fuel tank level 
sensor exists in most 
cars, which shows the 
approximate fuel level 
ƛƴ ǘƘŜ ŘǊƛǾŜǊΩǎ 
indicator panel. It is 
possible to connect 
FMB1YX Analog input 
to it (if sensor returns 
analogue signal 
proportional to fuel 
level). After the 
connection to the tank 
fuel level sensor, 
calibration is needed. 
Calibration is needed 
because most fuel 
tank sensors are not 
linear. Calibration is 
performed by 
measuring voltage 
dependence on 
volume of fuel in tank. 

 

Alarm buttons, door 
sensors, etc. 

Panic button connection 
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Accessories 
Description 

Accessories connection schemes 

Alarm buttons, door 
sensors, ignition, etc. 
return two states: high 
or low voltage. 
FMB1YX Digital inputs 
are used to read this 
information.  

 
In cases when sensor 
FMB1YX output signal 
is negative, an 
additional relay has to 
be installed to convert 
negative signal to 
positive. 
 

Inverting relay connection 

 
Immobilizer relay Immobilizer relay connection 

When connected as 
shown below, FMB1YX 
disables engine starter 
when output is ON. 
More details about 
relays can be found 
below. 

 
 
 

Relays Automotive relay pinout 
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Accessories 
Description 

Accessories connection schemes 

An ordinary 
automotive relay is 
used to invert input 
signal or to immobilize 
engine starter. Note, 
that they are available 
as 12 V or 24 V. 

 

 
 

3.8 Navigate LED 

Table 10. FMB1YX navigation LED description 

 
 

3.9 Status LED 

Table 11. FMB1YX status LED description 

Behavior Meaning 
Blinking every second Normal mode 

Blinking every 2 seconds Sleep mode 

Blinking fast for a short time Modem activity 

Off Device is not working 
Or 
Boot mode 

 

4 OPERATIONAL BASICS 

4.1 Operational principals 

FMB1YX module is designed to acquire records and send them to the server. Records 
contain GNSS data and I/O information. Module uses GNSS receiver to acquire GNSS data and is 
powered with three data acquiring methods: time-based, distance-based and angle-based. Note, 
that if FMB1YX loses connection to GNSS satellites, it continues to make records, however 

Behavior Meaning 
Permanently switched on GNSS signal is not received 

Blinking every second Normal mode, GNSS is working 

Off GNSS is turned off because: 
Device is not working 
Or 
Sleep mode 

Blinking fast constantly Device firmware being flashed 


