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1 INTRODUCTION

1.1 Attention

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

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

The devicenust be connected only by qualified
personnel.

location.

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

/
M
J The device must be firmly fastened in the predefined
v
M

KFA The device is susceptible to water and humidity
"/

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

1.2 Instructions of afety

This chapter contains information on how to operd®&IB1YXsafely. By following these
requirements and recommendations, you will avoid dangerous siuoati You must read these
instructions carefully and follow them strictly before operating the device!

The device uses SELV limited power source. The nominal voltag®/ i®@2 The allowed
range of voltage is 10...30V DC.

To avoid mechanical damage,istadvised to transport th&EMB1YXevice in an impaet
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 tehicle, 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, wimeltegssible for
the operator. All related devices must meet the requirements of standard EN D950

The devicsMB1YXs not designed as a navigational device for boats.



1.3 Legal Notice

Copyright© 2017 Teltonika All rights reserved. Reproduction, transfelistribution 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 owers.

The manufacturer reserves the right to make changes and/or improvenarasy time m
design, functionality, parameters and electrical characteristics without any prior natick
without incurring obligations.

1.4 About document

This document containgaformation about the architecture, possibilities, mechanical
characteristics, and configuration of tlkMB1Y Xevice.

Acronyms and terms used in document:

FMB1YX FMB120, FMB122 and FMB125 device;

PCc Personal Computer;

GPS& Global Positioning System,;

GPRE General Packet Radio Service;

GNSS{ Global Navigation Satellite System ;

GSMc Global System for Mobile Communications;

SM&; Short Message Service;

AC/D(; Alternating Current/Direct Current;

I/O ¢ Input/Output;

Recordg AVL data stored iRMB1YXnemory. AVL data contains GNSS and I/O
information;

AVL packetdata packet which is being sent to the server during data transmission.

2 BASIC DESCRIPTION

FMB1YXs tracking terminal with GNSS and GSM connectivity, which is able to collect
device coordintes 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 contents

TheFMB1YXlevice is supplied to the customer in a cardboard box containing all the
equipment that is necessary for operation. The package contains:

FMBL1Y Xlevice;

Input and output power supply cable with a 2x6 connection pins;

Micro USB cable;

170mAnh Lion rechargeable 3,7V battery

GNSS antenra

! Package content depends on Order Code, and can be customized by customer needs.
20nly for FMB122 and FMB125



2.2 Basic characteristics
GSM / GPRS / GN%eatures:

T

il
il
1
il

Teltonika TM2500 quad band module (GSM 850 / 900 / 1800 / 1900 MHz);
GPR3Multi-Slotclass 1ZUp to 240 kbps)

SMS (text, data).

IntegratedGNS3eceiver

Up to-165dBm GNSS receiver sensitivity.

Hardware features:

= =4 -4 48 -8 9

Builtin movement sensor;

Built-in Bluetooth 3.0;

Internal High Gain GNSS antehna
Internal High Gain GSM antenna;

microSD card reader (up to 32Gh, FAT32);
170 mAh Lion rechargeable 3.7 V battery.

Interface featuredor FMB120 and FMB122

S|AAAA A=A A

Power supplyl0+ 30V,

2 digital inpu;

1 analog input;

1 configurable input DIN3 @&XIN2

2 open collector digital output (connecting external relays, LED, buzzers etc.);
1Wire® temperature senspr

1Wire® iButton

LVCAN RENPUT 5)

LVCAN THENPUT 6)

2 LEDs indicating device status.

Interface featuredor FMB125

S| A, A A A

Power supplyl0+ 30V;

1 digital input;

1 analog input;

1 open collector digital output (connecting external relays, LED, buzzers etc.);
1Wire® temperature senspr
1Wire® iButton

LVCAN RX (INPUT 5)

LVCAN TX (INPUT 6)

1 R&232 interface;

1 R#485 interface;

2 LEDs indicating device status.

Special features:

T

Fast position fix;

1For FMB122 and FMB125 exter@MSS antenna.



High Quality track even in high density urban canyon;
Ultra small case;
Ready for harsh environment;
Easy to mount in limited access areas;
Firmly fasta;
High gain externdBNSS anihternal GSM antennds
2 LED status indication;
RealTime tracking;
Smart data acquisition based on:

o Time;

0 Speed,
o0 Angle;
o]
o]

=4 =4 =4 -4 -8 -8 -9 _92_°

Distance;
Ignition or any other 1/O event;
Sending acquired data via GPRS;
GPRS and SMS I/O events;
Virtual odometer;
Jamming detection
Configurable using Secured SMS Commands;
Overvoltageprotection;
Dual SIM switching mode.

= =4 -4 48 -8 -4 -9

Table 1 FMB1Y>XSupply voltage

Normal operation 10-30V Unlimited
Protection turns on, dvice turns off | 34V Unlimited
Maximum voltage <70V Unlimited
Maximum voltage impulse oV 5 milliseconds

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



2.3 Technical features
Table 2 FMB1YXpecification

Navigation LED LED Powersupply10..30V DC
2W Max
Modem LED LED Energy consumption
Socket Soldered inner socket FMB120
USB Micro USB socket GPR_S---.average69.16 mA r.m.s .
Nominal: average$323mA r.m.s;
Internal GNS@&intennawith GNSS Sleep: averddEr2 mA,
GNSS FMB120 Deep Sleep: average35maA.
External GNSS anteamvith Online Deep Sleep: averah@96. mA.
FMB122 and EMB125 Ultra Deep Sleep average5.69. mA.
FMB122
GSM Internal GSM antenna GPRS= averages4.97 mA r.m.s
- Nominal: average3360mA r.m.s;
USB Mini USB socket GNSS Sleep:  averdg00 mA:

Deep Sleep: averagel6 mA2.

Online Deep Sleep: averab@36 mAS.
Ultra Deep Sleep average 5.97. mA.
FMB125

GPRS=== average 16469mA r.m.s
Nominal:= average37.77mAr.m.s
GNSSleep: = averagell.l mA,

Deep Sleep: average 6.2 mA2.
Online Deep Sleep: average 6.5 mA3.

Battery charge current:
== averagel40mA
Operation temperature:
-25°C ... +55C
Storage temperature
-40°C ... +70C.
Storage relative humidity 5 ... 95 (no
condensation)
Weighe:
FMB120 559
FMB122: 51g
FMB125: 52¢g

1 Energy consumption has been tested at 12V voltage.
2Weight is: device,case arihttery.
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2.4 Technical Information abouinternal battery
Table3. Li cion rechargeable battery3.7V, 170 mAh.

Li-ion rechargeable

. . 170 0.64¢0.66 0¢g45
battery 3.75 3.90 C C

FMB1YXnternalbattery is used for detecting external voltage disconnection.

CAUTION: RISK OF EXPLOSION IF BATTERY IS REPLACED BY A
TYPE. DISPOSE OF USED BATTERIES ACCORDING TO THE INSTRUC

Battery Disposal instructions:

Battery should ot be disposed of with general household waste.
Bring damaged or wornut batteries to your local recycling center or dispc
them to battery recycle bin found in stores.

Warranty: batteries are covered by 6 month warranty support.

2.5 Electrical characteriscs
Table4. FMB1Y>electrical characteristics

Supply Voltage (Recommended Operating Condition -

Drain current (Digital Output OFF) 120 > |
Drain current (Digital Output ON, Recommended

: - 0.1 0.5
Operating Conditions)
Static DrairSource resistance (Digital Output ON) 400 600 Y m
Input resistance (DIN1) a7 1 m
Input resistance (DIN2) a7 1 m
Input Voltage (Recommendédperating Conditions) 0 Supply Vv

voltage

Input Voltage threshold (DIN1) 7,5 \%
Input Voltage thresholdXIN2) 2,5 Vv




Input Voltage (Recommended Operating Conditipns)

K TELTONIKA

Range 1 0 10 v
Input resistanceRange 1 150 1 m
Measurement eror on 12V Range 1 0,9 %
Additional error on 12 VRange 1 108 mV
Measurement error on 30,\Range 1 0,33 %
Additional error on 30 VRange 1 88 mV
Input Voltage (Recommended Operating Conditions),

Range 2 0 30 v
Input resistance, Range 2 150 1 m
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
Supply Voltage 4.5 4.7 \%
Output innerresistance 7 Ohm
Output current (Wut > 3.0V) 30 mA
Short circuit current (bt = 0) 75 mA

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

1 1-wire Supply voltage PIN is dedicated fewite devices ONLY, do not use it for atlyer purpose.

1

8
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2.6 Absolute Maximum Ratings
Table 5 FMB1YX absolute maximum ratings

Supply Voltage (Absolute Maximum Ratings) -32 32 Vv
Drair}Source glamp threshold voltage (Absolute 36 Vv
Maximum Ratings)ldrain= 2mA

Digital Input Voltage (Absolute Maximum Ratings] -32 32 V
Analoglinput Voltage (Absolute Maximum Ratings] -32 32 \%




3 CONNECTION, PINOUT, ACCESSORIES

3.1 How to insertmicro SIM card into FMB1YX deviée

i Remove-MBL1Y Xover ¢ Insert SIM carslas shownSIM SLO
lis closer to PCB, SIM SLOT 2 is the upper

1 Latest versions of FMB1 use micro SIM card for the first slot é8itVlecard for the second slot
2 In picturesthere isFMB120 device



3.2 How to insertmini SIM card intoFMB1Y Xeviceé:

i Remove-MBL1Y Xover ¢ Insert SIM carslas shownSIM SLO
lis closer to PCB, SIM SLOT 2 is the upper

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

1 Latest versions of FMB1 use micro SIM card aneréiB1 versions use mini SIM cards

21
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3.3 How to add MicroSD card into FMBX devicé

Open

i Push MicroSC _
MicroSD carc

card lock ces
.ﬁcker
Correctly Close microSI
insert microSD cart card locker
into slot

Push microSD card lock case to locked position

3.4 Installing FMB1YXrivers

Table6. Software requirements:

Operating system
(GS)

Version MS.NET Framework version

MS .NET Framework 4

https://www.microsoft.com/en

32 bit and | US/Download/confirmation.asd=17718
64 bit http://avll.teltonika.lt/downloads/software/Framework/.NET%2(

ramework%204/dotNetFx40 Full x86 x64.exe

Windows XP with
SP3 or later With MS .NET Framewkr4 update KB24688712 update
https://www.microsoft.com/enus/download/details.aspx?id=355
http://avll.teltonika.lt/downloads/software/Framework/.NET%2(
ramework%204%20update%20KB2468821

32 bit NDP46KB2468874/2-x86.exe

64 bit NDP40KB2468874/2-x64.exe or NDP4&B24688742-IA64.exe
MS .NET Framework 4.6.2

mngows \7/ista 32 bit and https://www.microsoft.com/en
!n ows : gn us/download/confirmation.aspx?id=53344
Windows 8.1 64 bit i
Windows 10 http://avll.teltonika.lt/downloads/software/Framework/.NET%2(
ramework%?204.6.2/NDP4682B315180&86-x64-AllOSENU.exe
Drivers:

Please download COM Port drivers from deika website:
http://avll.teltonika.lt/downloads/FMB1/MS_USB_ComPort Driver_exe v1.1032.3.zip

! Latest vermns 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

Installing drivers:
Extract and runMS_USB_ComPort_Drivexe v1.1032.3 This driver is used to detect
FMBL1YXlevice connected to the computer. Click ‘Next' in driver installation window (figures
below):

eltonika COM_Driver 1.12.50.0 - 0] x|

Checdk the components you want to install and unchedk the components
you don't want to install. Click Mext to continue.

Select components to install: Teltonika COM Driver

Space reguired: 3.6MB

Cancel | rullsoft Imstall System «@ 01 Mext = |

Figure3 Driver installation window

This will launch device driver installation wizard. In the followilgyvR2 ¢ Of A O
button:

=101 %

Setup will install Teltonika COM_Driver 1. 12,50.0 in the following folder. To
install in a different folder, didk Browse and select another folder. Click
Install to start the installation.

I C:\Program Files (x86)TeltonikaTeltonika COM_Driver Browse... |

"Desﬁnatiun Folder

Space reguired: 3.6MB
Space available: 4. 1GE

Cancel | Mullsaft Install System w500 < Back Install

Figure4 Driver installation window

Setup will continue installing drivers and will display a window about successful process at
the end. Click 'Finish' to complete setup:



Show details |

Cance] | Mullsaft Install Systenm w20l = Back Close

Figure5 Driver installation window

You have nowvinstalled drivers foFMB1Y Xlevice successfully.

3.5 FMB120 and FMB122x6 socket pinot

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 (106é389) 1 7 GND(VCC(-1 0 é30)V DC)(-)

Figure6 FMB120 and FMB122x6 socket pinout

Table7. FMBT20/FMB122pinout description

1 VCC10- 30)V DCH) Power supply for moduld?ower supply rangel(...30) V D)
2 AIN 1 Analog input, channel 1. Input range30V DC

3 AIN 2/ DIN 3 gnalog input, chanel 2. Input range:-@0V DC Digital input, channel
4 DIN 2 Digital input, channel 2.

5 DIN 1 Digital input, channel 1.

6 INPUT 6 TX EXT (LVCANX)

7 GND(VCQ@Q: 30)V DCH Ground pin. 10- 30)V DCq )

8 OouT 1 Digital output, channel 1. Open collector output. M===.3,3A.
9 OuT 2 Digital output, channel 2. Open collector output. M===.3,3A.
10 | IWIRE POWER +3,8 V output for X Wire devices

11 | IWIRE DATA Data channel for & Wire devices




|12 [ INPUT5 | RX EXT (LVCARX)

3.6 FMB1252x6 socket pinotu

INPUT6 6 12 INPUT5
DIN1 5 11 1WIRE DATA
RS2327 TX 4 10 RS4851 B
RS2327 RX 3 9 RS4857 A
AN1 2 8 DOUT1
VCC (10é30) 1 7 GND(VCC(-1 0 é30)V DC)(-)

Table 8 FMB125pinout description

Figure 7FMB1252x6 socket piout

1 VCC (1030)V DCH) Power supply for moduld?ower supply range (10...30) V BT
2 AIN 1 Analog input, channel 1. Input range30V DC

3 RS23%;, RX Input for data receive througRS232

4 RS23%; TX Output for data transmit through RS232

5 DIN 1 Digital input, channel 1.

6 INPUT 6 RXEXT (LVCANRX

7 GND(VCC(130)V DCH Ground pin. (1030)V DC¢ )

8 OouT 1 Digital output, channel 1. Open collector output. M===.3,3A.
9 RS48% A Signal A wire for RS485

10 | RS48% B Signal B wire for RS485

11 | IWIRE DATA Data channel for & Wire devices

12 | INPUT 5 TXEXT (LVCANX
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3.7 Accessories

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

Table9. FMB1YX accessoriegstription and connection schemes

1 ¢ Wire devices

Digital thermometer DS1820 and TTJ100 connection schéthe
FMB120 and FMB122

One of the realized
features FMB1Ys 1-
Wire® data protocol,
which enables
connection of
thermometer (DS1820
DS18S20 and
DS18B20) andButton
type: DS1990A

———————
| FME120 and FME122 |
I GND

—|—<:I| —
|
' 1wy data | —
EI
I TV, vy |
. ::I
e 1 [iala]
Vi Digtal GND
thermaomaeter
(DS1820)
Left row of pins U Right row of pins
a1 ! .
1IW. PWR 1 2
(FMB1YX — pinl0) | 3
e
1W. Data N VEE\I.E;?E\.J::.::SC: fcc}r_
— i a2
(FMB1YX - pini1) 1 1| " external digital
sensor
GND
(FMBLYX - pin) 3 2 DutpL_Jt_frcm external
L digital sensor
Digital Input 4

Digtal thermometer DS1820 connection schemigh FMB125

=
| FMB125 :
e

_______ J oo
Van Digutal EMD

L thermometar
(DS1820)



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

I-Button DS1990A connection scheme

| FMB1YX :
| Gr_mﬁ-u-:ket 2xk I GND
—:—Ch (-
]
| 1-Wire Data | DATA
[
' I
I ]
' I
Fuel Tank sensors Fuel sensor scheme

A fuel tank level
sensor exists in most
cars, which shows the
approximate fuel level
Ay GKS RN Y
indicator panel It is
possible to connect
FMB1YX Analog input
to it (if sensor returns m g
analogue signal Al g

proportional to fuel \"l\/
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.

FRABLYX

AR FUEL

fj— %g

Panic button connection
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Alarm buttons, door | I .
L I I Panic
sensors, ignition, etc. | | button
return two states: high : : Switch, etc
or low voltage. : Fhf"%m(_ module | === ! 10..30V
FMBlY)DigitaI inpus : Digital input C]:D : / ! ]
are used to read this : | | :
information. : y T
S U ——— ]
In cases when sensor Inverting relay connection
FMB1YXutput signal = T
is negative, an positive signal
additional relay has to| (+12/+24 V)
be installed to convert 87
negative signal to — .
positive. | g6 972 g5 ~negative
signal source
30
FMB1YX Digital Input
Immobilizer relay Immobilizer relay connection
When connected as
shown belowFMB1YX
disables engine starte
when output is ON. %
More details about |
relays can be found ! I
below. |.. &7a
x Jeo ** ssH—e pour
; 30
]
Starter Motor
Relays Automotive relay pinout
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An ordinary ——

automotive relay is 87 R 87T
used to invert input Iaﬁ 87a 85| —
signal or to immobilize 30'

engine starter Note, 85 30

that they are available
asl1l2Vor24 V.

3.8 Navigate LED
Table 10 FMB1YX navigation LED description

Permanently switched on GNSS signal is not received
Blinking every second Normal mode, GNSS is working
Off GNSS is turneoff because:
Device is not working
Or
Seep mode
Blinking fast constantly Device firmware being flashed

3.9 Status LED
Tablell FMB1YX status LED description

Blinking every second Normal mode
Blinking every 2 seconds Seep mode
Blinkirg fast for a short time | Modem activity
Off Device is not working
Or
Boot mode

4 OPERATIONAL BASICS

4.1 Operational principals

FMB1YXmodule is designed to acquire records and send them to the server. Records
contain GNSS data and /O information. Module US&ESS receiver to acquire GNSS data and is
powered with three data acquiring methods: tintmsed, distancédased and angkeased. Note,
that if FMB1YXoses connection to GNSS satellites, it continues to make records, however



