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1 INTRODUCTION

1.1 Attention

Do not disassemble the device. If the device is
damaged, the powesupply 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 device mushe 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 safety

This chapter contains information on how to operd®&IB920safely. By following these
requirements and recommendations, you will avoid dangerous situatigns. 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 i6 V...30V DC

To avoid mechanical damage, it isvagd to transport theFMB920device 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 (1x5) cables to the elehithe appropriate jumpers of
the power supply of the vehicle should be disconnected.

Before dismounting the device from the vehicle, the 1x5 connection must be disconnected.

The device is designed to be mounted in a zone of limited access, whichdsssite for
the operator. All related devices must meet the requirements of standard EN €D950

The devicsMB920s not designed as a navigational device for boats.



1.3 Legal Notice

Copyrighte H nmc ¢ Alfrighgsyfgsdried. Reproduction, transferstdbution 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 improvenarasy time m
design, functionality, parameters and electrical characteristics without any prior naiick
without incurring obligations.

1.4 About document

This document contains inforation about the architecture, possibilities, mechanical
characteristics, and configuration of tlkdB92Qdevice.

Acronyms and terms used in document:

PCc Personal Computer;

GPS& Global Positioning System;

GPRE General Packet Radio Service;

GNSS Glokal Navigation Satellite System ;

GSMc Global System for Mobile Communications;

SM&; Short Message Service;

AC/DQ; Alternating Current/Direct Current;

I/0O ¢ Input/Output;

Recordg AVL data stored iRMB920memory. AVL data contains GNSS and I/0
information;

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

2 BASIC DESCRIPTION

FMB920is tracking terminal with GNSS and GSM connectivity, which is able to collect
device coordinates and transfer them via GSM network to sefvas device is perfectly suitable
for applications, which need location acquirement of remote objects.

Package contents

TheFMB92device is supplied to the customer in a cardboard box containing all the
equipment that is necessary for operation. Tackage contains:

Already implementedMB92Qdevice into case;

Top and bottom device cover parts;

Input and output power supply cable with a 1x5 connection pins, which is already installed
into device.

Package content depends on Order Code, and can be customized by customer needs.



2.1 Basic characteristics

GSM / GPRS / GNSS features:
1 Teltonika TM2500 quad band module (GSM 850 / 900 / 1800 / 1900 MHz);
1 GPRSclass 12;
1 SMS (text, data).
1 IntegratedGNSSeceiver
1 Upto-162 dBm GNSS receiver sensitivity.
Hardware features:
Builtin movement sensor;
Built-in Bluetooth 3.0;
Internal High Gan GNSS antenna;
Internal High Gain GSM antenna;
microSD card readdup to 32Gh FAT3%,
170 mAh Lion rechargeable 3.7 V battery.

= =4 -4 48 -8 9

Interface features:
1 PowersupplylOp onzT
1 1 digital input;
1 1 analog input;
1 1 open collector digital output (connectirxternal relays, LED, buzzers etc.);
1 2 LEDs indicating device status.

Special features:

1 Fast position fix;
1 High Quality track even in high density urban canyon;
1 Ultra small case;
1 Ready for harsh environment;
1 Color ribbon nordetachable cable;
1 Easy to mounin limited access areas;
1 Firmly fasten;
1 High gain internal GNSS and GSM antennas;
1 2 LED status indication;
1 RealTime tracking;
1 Smart data acquisition based on:
o Time;
o Angle;
o Distance;
o Ignition or any other I/O event;
1 Sending acquired data via GPRS;
1 GPRSrad SMS 1/O events;
1 Virtual odometer;
1 Jamming detection
1 Configurable using Secured SMS Commands;
1 Overvoltage protection.



Table IFMB920Supply voltage

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

2.2 Technical features
Table 1.FMB920specifications

Part name Physical specification Technical details
Navigation LED LED Power supplyl0...30V DC
2 W Max
Modem LED LED Energy consumption
Socket Soldered inner socket GPR&== 63.48mA r.m.s Max.,

Nominal:= average 2.40mAr.m.s
Nominal while charginc= 120mA
r.m.s.

GPS Sleef== averages.58mA,
Deep Sleef—== average4.06mA2
Online Sleeg== average4.62 mA
Ultra Sleep:—== average2.08 mA,

Battery charge current:
=== average 140 mA,
USB Micro USB socket Rated current:
== 250 mA,
Operation temperature:
-Hp X/ @®PDP b
Storage temperature:
-40xC ... ¥0x /
Storage relative humidity 5 95 % (no
condensation)
Internal fuse: 3A, 125V
Weight 54 g.

1Energy consumption has been tested at 12V voltaik no battery charging.
“When h Deep Sleep mode no data storing and sending is activated.
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2.3 Technical Information about internal battery
Table 2 LiPolymer rechargeable battery, 3.7 V, 170 mAh.

T2y (SFIE Battery voltage V | Nominal capacity (mAh) Power(Wh) Charging temperature
battery c/
LFPolymer
rechargeable 3.75 3.90 X170 0.64 - 66 0¢45
battery

FMB92(0nternal battery 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 Dispoal instructions:

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

Warranty: batteries are covered byngonth warranty support.
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2.4 Electrical characteristics

VALUE
Min. Typ. Max. Unit
CHARACTERISTIC DESCRIPTION
Supply Voltage:
Supply Voltage (Recommended Operating Conditions 10 30 V
Digital Output (Open Drain grade):
Drain current (Digital Outpu®FF) 120 > |
Drain current (Digital Output ON, 33 mA
Recommended Operating Conditions) '
Static DrairSource resistance (Digital
Output ON) 300 Ym
Digital Input:
Input resistance (DIN1) 47 1 m
Input Voltage (Recommended Operating Supply
o 0 Vv
Conditions) voltage
Input Voltage threshold (DIN1) 2,5 Vv
Analog Input:
Input Voltage (Recommended Operating
" 0 30 Vv
Conditions)
Input resistance 150 1 m
Measurement error on 12V 0,9 %
Additional error on 12 V 108 mV
Measurement error on 30 V 0,33 %
Additional error on 30 V 88 mV
2.5 Absolute Maximum Ratings
VALUE
Min. Typ. Max. Unit
CHARACTERISTIC DESCRIPTION
Supply Voltage (Absolute Maximum Ratings) -32 32 \%
DrainSource clamp threshold voltage (Absolute 36 Vv
Maximum Ratings)lgrain= 2mMA
Digital Input Voltage (Absolute Maximum Ratings] -32 32 \%
Analog Input Voltage (Absolute Maximum Ratingy  -32 32 Vv




3 CONNECTION, PINOUT, ACCESSORIES

3.1 How to insert SIM card int&-MB920device:

i Remove-MB92(cover ¢ Insert SIM card as shown

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

3.2 How to add MicroSD card into FMB9XX device

| Push MicroSL
card lock case

-

Open
MicroSD carc

.)cker

Correctly Close microSI
insert microSD cart( card locker
into slot
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Push microSD card lock casdocked position

3.3 Installing FMB920Qdrivers

Table 3.Softwarerequirements:

Operating system
(GS)

Version MS .NET Framework version

MS .NET Framework 4
https://www.microsoft.com/en
32 bit and | US/Download/confirmation.aspx?id=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 Framework 4 update KB2468&2lupdate
https://www.microsoft.com/enus/downlad/details.aspx?id=355
http://avll.teltonika.lt/downloads/software/Framework/.NET%2(
ramework%204%20update%20KB2468821

32 bit NDP46KB246881-v2-x86.exe

64 bit NDP40KB2468874/2-x64.exe or NDP48&B24688742-IA64.exe
MS .NET Framework 4.6.2

https://ww w.microsoft.com/en

Windows Vista

m:gng ; 1 326lzitb§nd us/download/confirmation.aspx?id=53344
Windows 16 http://avll.teltonika.lt/downloads/software/Framework/.NET %20
ramework%?204.6.2/NDP462B315180&86-x64-AllOSENU.exe
Drivers:
Please download COM Port drivers from Teltonika website:

http://avll.teltonika.lt/downloaddFMB9XY/MS USB_ComPort Driver_exe v1.1032.3.zip

Installing drivers:
Extract and run FP_INBOX _InstallDriver_v1.1032.3.exe. This driver is used toFiB&&0
device connected to the computer. Click 'Next' in driver installation window (figures below):



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/FMB9XY/MS_USB_ComPort_Driver_exe_v1.1032.3.zip

| Check the components you want to install and unchedk the components
you don't want to install, Click Mext to continue,

Select components to install: COM inbox Driver

Space required: 51.0KB

Cancel | Mullsaft Imskall Syskem w2, 46

Figure2 Driver installation window

CKA& gAfft €1 dzyOK RSOAOS RNAGSNI Ayadlftfri

button:
é_mediﬂek inbox_COM mlrmuat.lglﬂhul

Setup will install MediaTek inbox_COM_Driver 1.10.32.3 in the following
folder. To install in a different folder, didk Browse and select another
folder. Click Install to start the installation.

Destination Folder

gram Files (x86 iaTek iaTek inboy i Browse. .. |

Space required; 51.0KB
Space available: 147.2GB

Cancel | Mullsaft Inskall System we. 46 < Back | Install I

Figure3 Driver installation window

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




T ——
72 MediaTek inbox_COM_Driver L10.22.3 Setup: Comple... S| n=in e
e ———

Show details |

Cancel | Mullsoft Install System w2, 46 = Back | Close I

Figure4 Driver installation window

You have now installed drivers fBMB920device successfully.

Table 4FMB920pinout description

Ellrn Pin Name Description

1 VCC (1030)V DCH) Power supply for moduld?ower supply rangel(...30) V DCt)
2 GND(VCC(130)V DCH Ground pin. 10- 30)V DCq )

3 DIN 1 Digital input, channel 1. DEDICATED FOR IGNITION INPUT
4 AIN 1 Analog input, channel 1. Input range30V DC

5 OouT 1 Digital output, channel 1. Open collector output. M===.3,3A.

3.4 Accessories

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

Alarm buttons, door sensa, etc.

Alarm buttons, door sensors, ignition, etc. return two states: high or low voltage. Digital
inputs are used to read this information. Figure below shows how to connect alarm button, door
sensor, etc.
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: : Panic

) : button,

| FMBOXX module | Switch, etc

| ; r————- 1 10..30 V
. Digital input '

\

|

|

Figure 5Panic button connection

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

®

positive signal
(+12/+24 V)

87

g6 872 g5 . negative
signal source
30
FMOSXX
DIN

Figure 6Inverting relay connection

Immobilizer relay
When connected as shown belowMB920disables engine starter when output is ON.
More details about relays can be found below.

©

l
'

] 87a
x el I‘ —* pouT
]
]

Starter Motor

Figure7 Immobilizer relay connection
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Relays

An ordinary automotive relay is used to invert input signal or to immobilize engine starter.

Note, that they are available as 12V or 24 V.

87
Iss 78 o5 I

3[]|

860 87a B?T

85 30

Figure 8Automotive relay pindut

3.5 Terminal log for FMB devices

FMB device is able to transmit its current state when’

is connected to PC using USB cable. It is used to detect e
and provide information for solution when device is operatit
as unexpcted. Required Terminal application can
downloaded here:
http://avll.teltonika.lt/Downloads/Software/Terminal.zip

After connecting FMB device to PC, it creates two por
1 MTK U8 Debug Port used for modem trace;
1 MTK USB Modem Poctused for Terminal log.
If connected FMB device is not recognized by PC, ple
install apropriate drivers. Here is download link:
http://avll.teltonika.lt/Downloads/FMB9XY/

After selecting your port (usually lower number por
Of A0l O2yySO0 FyR GKSy Of A
running, please send .log:1 command (see picture below).

=4 Device Manager A=

File Action View Help
L ol AT L]

Aﬁ I = m

5 M Computer

b =a Disk drives

> B Display adapters

>-ﬂ§ Human Interface Devices

> g IDE ATASATAPI controllers

> - 55 Imaging devices

-2 Keyboards

p --B Mice and other pointing devices

> Bl Monitors

» -F Network adapters

4% Ports (COM & LPT)

. 1.JF Communications Port (COML)
3 ECP Printer Port (LPT1)

1
Ir? MTK USE Modem Port (COMS) I

5 -4 Processors
o.M Systemn devices

> -% Sound, video and game controllers
5§ Universal Serial Bus controllers

3 Q



http://avl1.teltonika.lt/Downloads/Software/Terminal.zip
http://avl1.teltonika.lt/Downloads/FMB9XY/

Barnest l | COM Port — 1) Baud rate Drata bit Parity Stop bit
For— | |COM7 - 600 " 14400 5 @ none || &4
== me—| C 120 ¢ s0 [0 - || o
g o5 || 2400 ( 28800 T 128000 . Coeven || O 15 || € XONXOFF
_Ehot |l ey g || oaso0 33400 256000 (| 7 || O mak " RTS/CTS+XONAOFF
Qut || ©5 € 10| © 900 56000  custom || © B ¢ space|| © 2 " RTSon T [ invert
—Setting

i [~ Auto Dis/Connect [~ Time [ Steamlog custom BF - Rk Clear ASClltable | Seripting [ECTS [E=CD
[Ssiiak] [~ futoStart Seript [~ CR=LF [~ StayonTop (3800 |27 #] _ Graph | _ Remot Elosk B3R

—Receive

CLEAR |  ResetCounter | |12 :I Counter= 0 E Eg?” F EZE I” Bin StartLog |[Soplog | REQ_RES |
10 ID] 67]: O -
0 ID[ 17): 98

0 1D[ 18]; 9

10 1D] 19]: -1006

10 ID[241]: 24502

10 ID[199]. 0

Record Size: 107 Bytes

[2017.02.15 14:00:183H{REC.SEND.1]  Hawve enocugh records to send! il

— T ranzrit

CLEAR | SendFile | |g -¢] ¥ CR=CR+LF FRAME ERROR [E=I0TR EIRTS
—Macro:

Set Macros | info |modend rec | del | cofg | nmealGG fad allverjoadprdFRE B b411 | 12 ]

I.Iog:1 [w +CR | - Send |

3.6 Navigate LED

Behavior Meaning
Permanently switched on GNSSignal is not received
Blinking every second Normal mode GNS$ working
Off GNSS$s turned off because:
1 Deep sleep mode
Or
1 GNSSntenna short circuited
3.7 Status LED
Behavior Meaning
Blinking every second Normal mode
Blinking every 2 seconds Deep sleep mode
Blinking fast for a short time | Modem activity
Blinking fast constantly Boot mode
Off T Device is not working
Or
Device firmware being flashed




4 OPERATIONAL BASICS

4.1 Operational principals

FMB920module is designed t@cquire records and send them to the server. Records
contain GNSS data and 1/O information. Module uses GNSS receiver to acquire GNSS data and
powered with three data acquiring methods: tinfimsed, distancéased and anglbased. Note,
that if FMB920loses connection to GNSS satellites, it continues to make records, however
coordinate in these records remains the same (last known coordinate). All data is stored in flash
memory and later can be sent via GPRS.

GPRS and SMS settings are described in satdrons.FMB920communicates with server
using special data protocol.

FMB92C0can be managed by SMS commands. SMS Command list is described in

26 ICCID Integrated Circuit Cardiéntifier
27 0 ¢ SD cardot inserted
SD Status 1¢SD card inserted
28 Eco Score Eco driving score during particular trip; 00

SMS COMMAND LIS&ction Module configuration can be performed only via SMS.

4.2 Sleep nodes
There are three sleep modes: GPS sleep, Deep sleep and Online sleep mode.

4.2.1 GPSSleep mode

FMB920Gs able to go taGPleep mode if such mode is enabled

Sleep moddimeout (defined periodin minuteg starts counting when device is in STOP
mode. Aftertimeout is reached and all conditions f@PSsleep mode are met, device goes to
sleep mode. While iGPSsleep mode FMB920turns GPS module off and it is still making new
periodic records. As a result power usage decreases, in turn saving vehicle battery

FMB920can enterGPleep mode iALLof these conditions are met:
1 FMB920has to be configured to work iBPSSleep mode and start sleep timeout is
reached;
Device must be synchronized time with GNSS satellites and have GPS fix
No movement byconfiguied movement source anovement sensor is detected;
Ignition (configured Ignition Source) is off.
Forced wakeup is not set;
Have no SMS to read;

= =4 4 -4 2

FMB920exitsGPleep mode when ©©ONEof following conditions are true:
1 Movement bymovement source omovement sensor is detected,;
1 Ignition (configured Ignition Source) is turned on.

4.2.2 Deep Sleep mode

While in deep sleep mode:MB920sets GNSS receiver to sleep mode and turns off
GSM/GPRS module (it is not possible to wake up device via SMS). Despite recoradstwith
known coordinate are being saved and send to AVL server (GSM/GPRS module is turned on t
aSYyR RFGF YR FFGSNI 0KIFG Ad Aa GdzNVYSR 27F°F



battery. Note, that power saving depends on two configurable paranseteend period and min.

NEO2NR &l GAy3 LISNA2R Ay a- 2y {G2L) a2RS¢ o
FMB92Gcan enter deep sleep modeAl Lof these conditions are met:

A FMBXX has to be configured in Deep Sleep Mode and Sleep timeout is reached

Device must be synchronized time with GN&8Istes and have GPS fix;

Ignition (configured Ignition Source) is off.

Movement by accelerometesr configured movement souras not detected;

Min. Record Saving Period (Data Acquisition Mode settings) must be biggeAthsa

Data Link Timeoytarameter, thatFMB92C0could close GPRS link.

Send period (Data Acquisition Mode settings) midusive Data Link Timeouhust be

more than 90 sec., thaeMB92(0could close GPRS lifdt at least 90 sec.

Forced wakeup is not set;

Have no SMS to read;

Data socket(s) are close;

Data sending is not in progress;

FOTA is not in progress;

> > > >

>\

oI B >

FMB920exits deep sleep mode whenGiNEof following conditions are true:
A Movement by accelerometesr configured movement sourds detected:;
A Ignition configured Ignition Sourges turned on.

4.2.3 OnlineDeepSleep mode

In this mode device works as in Deep Sleep mode, but without deregistering from GSM
network. GSM part stays powered, so this increasesgvoconsumption. In tis mode, device
should receivedend SMS and make/receive calls. Also not closes GPRS context, if previously
opened.

Conditions to enter Onlinel&p mode is the same as enteriDgep &ep mode.

FMB92Cexits Online Sleep mode wherONEof following conditions are true:
A Movement by accelerometer aronfigured movement sourds detected,;
A Ignition configured Ignition Sourges turned on.

4.3 Virtual odometer

Virtual odometer is used to calculate traveled distance FAMB920as separatel/O
elements. WherFMB920detects movement, it starts counting distance using GNSS signal: every
second it checks current location and calculates distance between current and previous point. It
keeps adding these intervals until it is time to make a rdctlhen FMB920records its location
and adds odometer value, which is equal to the sum of all distances, measured every second. The
are two odometers 1/O elements: Total odometer and Trip odometer.

Total odometer counts all distance traveled by vehicléerAdevice restart the value in this
I/O element will not be erased. Total odometer value can be changed by SMS command
G2R2aSt¢ o{a{ /2YYlLYR fAalid Aa RSAONAOSR Ay
|26 | ICCID | Integrated Circuit Cardiéntifier |




27 SD Status 0 ¢ SD cardot inserted

1¢ SD card inserted
Eco driving score during particular trip; 00

28 Eco Score
SMS COMMAND LIS&4&ction).

Trip odometer is Trigcenario element and it can be selected from two modes: Continuous
and Between Records. Both modes requires ignition (configured ignition source) to be turned on.

When Between Records mode is selected, when record is made, odometer resets to zero
and distance calculation starts all over again.

When Continuous odometer mode is selected, all distance calculations is counted from

records and sums them to one distance. Continuous odometer stops counting, when vehicle is at
stop and ignition is turned off.

= sepadst

Continuous @ -Records

e
% f?’ m:
G‘% Not continucus — Ja”

1 m. am.
Figure 90dometer continuous and Not continuous distance counting parameter example

4.4 Features

Using available features can greatly incree&B92Qusability options.

4.4.1 ECO driving/Green driving Scenarios

Four scenarios are available BMB92device.
Digtal Output is used by scenariq€CO driving/Green driviramd/or Over Speeding;

ECO driving/Green driving Scenariddelps to prevent and inspect
driver about harsh driving. Eco driving scenario continuously
monitors: accelerating, braking and cornagifiorces depending on
build in accelerometer or Green driving depending on GPS. The device
inspects driver if needed. Monitoring sensitivity is configurable.

DOUTL1 is controlled by scenario for user needs, buzzer or LED

/ for example. Output activation timeafter harsh event is also
configurable.

24




K TELTONIKA

To save GPRS traffic ECO driving/Green driving event wikmherated (included into
records) onlywhen FMB920measured values are higher than those set in configuration, without
additional 1/0O settings.

To prevenggenerating false events, harsh acceleration and harsh braking is monitored only
when followingconditions are fulfilled:

1 Ignition is ONdonfigured Ignition Sourge
1 Vehicle speed is equal or higher than 10km/h

Harsh cornering is monitored only wherléving conditions are fulfilled:
1 Ignition is ONdonfigured Ignition Sourge
1 Vehicle speed is equal or higher than 30km/h

ECO driving or Green driving Scenarig@o driving is based on accelerometer value and
Green driving based on GPS position.

PLEASE NOTE that Eco Driving functionality generally is dependent on
accelerometer. Device must be on plain/horizontal surface to calibrate itsel
correctly. It calibrates once it is powered up.

4.4.2 Over Speeding Scenario.

Helps to prevent from exceedingxéid speed and inspects driver if needed. DOUTL is
controlled by scenario for user needs, to manage buzzer, LED, etc.

4.4.3 Jamming detection

Jamming detection shows when GSM signal jamming occurs. DOUT1 is controlled by
scenario for user needs, to manage buzi&iD, etc.

444 Trip

Trip customizable feature enables user extended monitoring of performed trips (from
engine start at present location to engine stop at arrived location), log their start and stop points,
view driven total distancéand calculate eco scoralue

Note: Scenarios and Trip feature are activated (DOUTs are activabd)f
ignition is on

3 Continuous odometerg total driven distance, works only in TRIP mode. Continues distance is

counted only for ONE trip. If trip is finnished (stop point ised&td), odometer resets to O (zero). Next trip will start
counting from the begining.
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4.4.5 DOUT Control Via Call
Activates DOUT on incoming call

Note: in Excessive Idling, Jamming and Trip scenarios if Eventual Rec
enabled Event willbe generated (included into send records) onhlyhen
scenariostarts and finishes. If Eventual Records is disalleghariostatus
value is sent in each AVL record.

4.5 GPS Fuel Consumption

This functionality is meant to calculate fuel consumptimsed on seconsumption values
in different situations

4.6 Scenarios Accelerometer

4.6.1 Excessive Ildling

Informs you if your vehicle is stationary but engine is on for selected period of time to help
you to save fuel.

4.6.2 Unplug Detection

Unplug detection scenarigenerates evet when FMB920is unplugged from external
powerand plugged into external power

4.6.3 Towing Detection

Towing detection feature helps to inform driver about car deporting.96R1generates
eventwhen car is being towed difted, for example in case of vehiclgazuation.

4.6.4 Crash Detection

If Crash detection is enabled, it monitors acceleration on each\akish helps to detect

an accident

If Crash trace is disabled crash detection evesit be generated (included into send
record)only when scenario startsd finishes.

If Crash trace is enabldeMB920will collect acceleration data every 40 msec. Buffer is big
enough to hold data for 5 seconds and on Crash Event detection, records will be generated from
this buffer, following these conditions:

A Every secondcceleration changed more then > 50mG Data will be collected and records
generated 5 seconds after the event using the same conditions.

A Every generated record will have accelerometer X Y Z values included.

A Each record will have accurate timestamps irlisgitonds.
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Note: in Unplug Detection and Towing Detection scenarios if Eventual Re
is enabled Event will bgenerated (included into send records) onlyhen
scenario starts and finishes. If Eventual Records is disabled scenario
value is senin each AVL record.

4.7 Bluetooth

Bluetooth can work in two modesslaveor master.

While working asnastermode - Bluetooth can connect to definechand fre¢ or "OBDII
system.

While working aslavemode - Bluetooth can accept incoming connection framternal
device.

FMBXX supports one connection at a time.

NOTEFMB920can see up to 10 available devices. If there are more then 10, with each
scanning the list may change.

5 CONFIGURATION

5.1 Configurator

NewFMB920module has default factory settings. Setgsishould be changed according to
your application and your GSM operator information.

FMB92(0configuration may be performed via SMS commands or configurator.

FMB92has one user editable profile.

It can be configured to acquire and send data to serlfatevice is not able to send data to
server, GSM is not availabieMB920will start storing records to flash memory. It is possible to
store up to 122880 data records with 64mb SD memory card. It will send data later when GPRS i
available again. Note tha=MB920can have memory full of records. In such case it will start
deleting oldest records in order to save new ones. Sending all data records to server may take
some time.

FMB920 configuration is performed vidFMB920 Configurator program.Contact sales
manager to get the latesFMB920Configurator versionFMB920configurator operates on
Microsoft Windows OS and uses MS .NET Framework. For Windows XP you will need MS .NE
Framework 4 (with MS .NET Framework 4 update KB246&3)/for Windows Vista, Wirmvs 7,
Windows 8.1, Windows 10 MS .NET Framework 4.6.2 or later. Please ensure that suitable MS
.NET Framework version for your OS is installed on your PC before starting configurator. Lates
MS .Net Framework version can be downloaded from official Moftageb page.

Module configuration is performed over USB cable. Configuration process starts from
starting FMB920 Configurator program and then connecting EMB920device via Connect
button located in Online menu parEMB920has one user editable pradil which can be loaded
from device, and saved. User can also revert to default settings, by pressing Reset to defaults
button. After any modification of configuration settings it has to be save#MB920device,
otherwise it will not be written to device.
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IMEI: 352094080170878
FW: 01.03.00

Create new configuration -
Configuration: 2.1.0

comz

Figure 10FMB920configurator window when selecting the connection method

IMET: 352094080170878

Device info

Device Name Last start time Power voltage SD storage (free) Battery voltage
18920 7/24/2017 10:57:39 AM 14913 mV. 59 MB [Zm 3s12mv.
Firmware version Rtc Time Device IMEI Device Uptime Internal battery status
01.03.00 Rev:00 7/24/2017 11:06:59 AM 352094080170878 00:09:21 Charging 72%
SMS | Call Settings GNSS Info GSM Info

GNSS status satellites Location

Module status ~ GNSS packets GPS Beidou Latitude/Longitude Altitude HDOP
ON 556 6 0 0.0 1] 0

Accelerometer Features
Fix status Fix time Glonass Angle PDOP
Auto Geof
[ mwocerre | e 00:00:00 5 i
Total satell Parameters koaded
Trip \ Odometer 6
ooth

KreLronika ——

Device info

Device Name Last start time Power voltage SD storage (free) Battery voltage
FMB920 7/24/2017 10:57:30 AM 14911 mV. 50 MB [Z 3820 mV.
Firmware version Rtc Time Device IMEI Device Uptime Internal battery status
01.03.00 Rev:00 7/24/2017 11:08:01 AM 352094080170878 00:10:22 Charging 73%
GNSS Info GSM Info 1/0 Info
‘GNSS status Satellites Location
Module status GNSS packets GPS Beidou Latitude/ Longitude Altitude HDOP
[ Accelerometer Features ON 618 6 0 0.0 0 0
= Fix status Fix time Glonass Galileo Speed Angle PDOP
Auto Geoft
[ amcwlne ] | i 00:00:00 0 0 0 kmfh 40,972 0
Manual Geofe
@ Total satellites  Satellites in use
6 o

Trip \ Odometer

[
[ Bluetooth
[

o ]

[ OBD 1 (Bluetooth)

Figure 12FMB920configurator status column

5.1.1 Main Buttons description:
w2yySOl (FigureR®;conr@&stlevice.
W[ 2 R ¥ N:Boxds ed&figukatibs from device.
Y{ I @S GxavRkdrdigu@tdmto device.
Y[ 2+ R T h&dYonflglrdti@@om file.
W{ I @S csage canfigtir&ion to file.
W! LIRA NS¢ tfugdat@ firmware on device.
Ww S a S i ¢ résé gevicd $ddfiguration to default.



5.1.2 Keyword SMS (GPRS) commands:

"setkey <oldkeyword> <newkeyword>"Set new or change the keyword. Configuration
should be not locked. Example:

New keyword (set):
<name>{space}<passpfxe}setkey{space{spasaiewkeyword>

Change keyword (change):
<name>{space}<pass>{space}setkey{space}<oldkeyword>{space}<newkeyword>

"delkey <keyword>" Deletes current keyword. Configuration keyword should be
configured and not load.

Example:
<name>{space}<pass>{spatalkey{space}<keyword>

5.1.3 Keyword configuration with TCP

If configuration has keyword, it will be saved to configuration file.

After TCP configuration: if keyword in configuration file does not match keyword in device,
configurator will ask which keyword must be used for device.

If device is locked, keyword cannot be changed with TCP configuration.

5.2 Status info

Status info monitoring-MB920real time information in 5 different positions: Device info,
GNSS info, GSM infoBDinfo and I/O info.All this information can be saved intBl TML format
with a button whitch is in device info table top right corner.

In device info user can see device name, firmware version, last device start time, RTC Time
power voltage (mV), dese IMEI, SD card free space, Device uptime, Battery voltage (mV) and
internal battery status.

In GNSS info user can see:

A Real time GNSS status information: module status (ON, deeplBiSe sleep
mode), how much GNSS packets device got from wgtamhat is fix status and
what was last GNSS fix time.

A Satellites information: how many and what type of satellites are visible. Hany
satellites are usetbr location positioning.

A Location information: latitude, longitude, altitude, angle, HDOP, PDOPpaedi s

In GSM Info user can see:

A GSM statusmodem status, SIM status, GPRS status, actual operator code and GSM
signal level.

A GPRS traffihow much data has beenrs@ from device and received from device.

A Sockets informationwhat server domain and pors iised.

A Records how much records were sended to serfiesm last data resetwhenlast
record send to server wamnd when was last server response.

A SMS counthow muchFMB920received SMS and how much SMS was send from
device.

In OBD info user can seed#vice connected to car with OBD Il Bluetooth dongle adapter)
OFNna +*Lb O2RS FYR dzASR h.5 LINRG202f o

In 1/O info user can see all I/O element values from all configurable 1/0 elements.



5.3 Security info
In security section user can see SIM card and configukatpwvord security information.

A

A

User can see SIM state agdiM current statuslf used SIM card with PIN code user
can enter it here. How much attempts left to enter pin code is showed to.

For configuration security keyword can be set to configuratteyword can be
saved in configuration file (.cfg), so there is no nead to connect the device to the
configurator to configure keywordMin keyword length is 4 symbols and max
length is 10 symbols.Only uppercase and lowercase letters and numbers are
supportad. Keyword can be configured to .config configuration file when device is
not connected to device.

5.4 System settings
System settinghave9 configurable parameters:

)l
T
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Sleep settings, where user can choose sleep mode;

Ignition source, where user can choose beém power voltage, digital input ,1
accelerometerand engine RPMsignition sourcesMore than one ignition source
can be selected at the same momeritiser can select movement start and
movement stop delay timeir{ seconds) those parameters are used whegnition
source is accelerometennto ignition status ta& the following functionalities:
power manager,eco driving, excessive idlinfjel consumption,over speeding,
towing and tripfunctionalities.

Object Motion Detection Satigs, where user can ctigure 4 ways howFMB920

will detect stopped movement, and change its working mode (for working modes,
read section5.10). Other functionalities that depend from movement source:
power manager, fuel consumptiomd trip.

Static navigation settings, where user can turn static navigation on or off
Additional, user can chose from what source (movement or ignition) static
navigation can be deactivated/activated

Records Settings, where user can enable or disablerdescavhen GPS is not
available (no time synchronization);

GNSS source Settings, where user can choose satellite system.

LED indication, where user can turn on or off indication leds.

Battery charge mode, where user can ose when battery will be chargedno
need (battery will be charged anytime when it need to be charged) and after
ignition ON (battery will be charged only when ignition is.on)

Time synchronization settings, where user can choose from what source (or
sources)FMB920time will be synchroniz& User has choice to use only one
synchronization source by GNSS. When selected synchronization froptifNgP
will be synchronized from NTRerver and from GNSS. When selected
synchronization from NITZ, time will be synchronized from GSM operator an8.GNS
When selected synchronization from NITZ+NTP, time will be synchronized from all
three sources (if it is necessarfgvery time GNSS fix will be acquired time will be
synchronizes (if needed). User can select from what NTP server (possible to
configure o servers) time will be synchronized and what time period (in hours) is
used to resynchronize time.



Table 5Configuration parameters

Movement Source Vehicle on Stop mode Vehicle Moving mode
Ignition If ignition {gnition sourcg is logic | If ignition {gnition sourcg is logic
(recommended) low high
Movement Internal movement sensor does| Internal movement sensor detect
(movement sensor) not detect movement movement
GPS fix is available and vehiclg ~ GPS fix is available amdhicle
GPS speed is lower than 5 km/h speed is higher than 5 km/h
While GPS fix is unavailable, Object Motion Detection Settings ar
working like in Msensor mode
If speed from BOBDIdongle is If speed from BOBDIdongle is
CAN speed equal 0 km/h higher that 0 km/h

Satic Navigation Modeis a filter, which filters out track jumps when the objectis
stationary. If Static navigation filter is disabled, it will apply no changes on GPS data. If Static
navigation filter is enabled, it will filter changes in GPS positiaro imovement(configured
movement sourcepr ignition (configured ignition sourcéd detected (depends owhat static
navigation settings is selected: movement, ignition or both sourdea)lows filtering GPS jumps
when object is parked (is not movingnd GPS position is still traced.
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Figurel3 System settings configuration

In GNSS source Settings user can configure which GNSS system or systems to use.

User has choice to use only one system of GPS, Glonass, Galileo or Beidou. Also it is ak
to chose two or three systems together. One exception is that you can not combine Beidou and
Glonass systems together.

List of configurable GNSS sources:

Beidou only ID:01 GMSS source




Galileo only ID:04
Galileo+Beidou ID:05
Galileo+Glonass ID:®B Example of good configuration
GPSonly ID:08
GPS-Beidou ID:09
GPS-Glonass ID:10
GPS-Galileo ID:12
GPS-Galileo+Beidou ID:13

GPS-Galileo+Glonas$D:14

List of NONcconfigurable GNSS sources: GNSS source

P oo oo | Gaieo | Gps |
GPS-donass+Beidou S

GPS+Galileo+Glonass+Beidou Example of bad configuration

5.5 Records settings

Here user can modify FMB920device will send newest records first, meaning, that the
most important thing is to know recent position of car, oldecords are being sent right after
newest records arrive to AVL application.

Activate Data Link Timeout is used to set timeout of link betw&&mB920and AVL
application termination. IFMB920has already sent all records it waits for new records before
closing link. If new records are generated in the period of this timeout, and minimum count to
send is reached, they are sent to AVL application. This option is useful when GSM operator
charge for link activation.

Server Response Timeout is used to set fpaeod waiting for response from server side.

& Load from device [*¥] Update firmware € Reset device ST IMEL 3520940801707

- FW: 01.03.00
B,  Load from file Configuration: 2.1.0

Records Settings

Open Link Timeout: {s) 301=]
Response Timeout: (s) 30 El
Sort By:

OBD Il (Bluetooth)

Data Acquisition

Bluetooth

Figurel4 Records settings configuration

5.6 GSM settings, GPRS part

Pt w{Q RSTAYySA YHAMBI20 GSM Ngeratdr iAB\NNdad GPRMNdsername and
password (optionaf depending on operator), destinatioresser IP and port, and allows to set



protocol used for data transfersTCP or UDRAIso all server setting and backup server mode can
be selected for backup server configuration.

Backupserver has3 different modes:
A Disablebackup server is not used.
Backup:send to backup server if main server not available (Failed to open Link) or,
main server response timeout is detected 5 times in row.
Duplicate:send records to both servers (main and backup), delete record from sd
card (or RAMS) only if both sergesccepted records.

> >

>

5.7 GPRS Authentication

Sy O2yFAIdZNI 6f S LI NI YSGSNEY Dt w{ ! dzii KS)
Normal (PAP) anddSecured (CHAP).

These are the Password Authentication Protocol (PAP), and the Challenge Handshake
Authentication FPotocol (CHAP). When a connection is established, each end can request the
other to authenticate itself, regardless of whether it is the client or the server.

PAP- The client authenticates itself by sending a user name and an (optionally encrypted)
passwad to the server, which the server compares to its secrets database.

CHAP- The client uses the hostname to look up the appropriate secret, combines it with
the challenge, and encrypts the string using a-@rsg/ hashing function.

NOTE: This functionafiis implemented from firmware:
FMB.Ver.03.06.01.Rev.00, configurator: FMB.Configurator_v0.10.25

| Security GPRS Settings
| Data Acquisition

T
APN

SMS Y Call Settings APM Usemnarne
GSM Operators APN Password

Features
S e L —— Normal(PAP) Secured(CHAP)
Accelerometer Features
Figurel5GPRS configuration

5.8 GSM settings, SMEall part

93aaSYlAlf PatBWRRIAYQUWIHROQWtLtI2a462NRQDP ¢KS
with every SMS sent t6MB920 If login and password are not set, in every SMS seRii8920
devicetwo spaces before command have to be used (<space><space><command>).

Command structure with set login and password:

<login><space><password><space><command>, éx&ny o a R mMHo 3IS{ 3L



Phone numbers have to be vii 6 Sy Ay Ay G SNY I (A 2 yo vithodt G | y |
usingAli 6AYy 020K OlFasSa ydzyoSNI gAft o6S NBO2E3yAI
not generate IDD Prefix, wdh depends on locatiof phone) If no numbers are entered,
configuration and sending commands over SMS are allowed from all GSM numbers.

SMS data sending settings allows or does not allow sending AVL data using binad/BEMS
data will be send by SMS only when there are n&R&RonnectionThis setting does not affect
replies to SMS request messagesnswers are always sent back to sender telephone number.

Figurel6 SMS\ call Settingsconfiguration

Incoming Call Settings
This parameter defines device action during inaogneall:
1 Do Nothing

1 Hang upg automatically hang up incoming call
1 Report Positiorg Report position to calling number via SMS
1 Auto Answer (HR) Auto answer incoming call if hands frdevice is connected.

Hands free call functionality
When FMBXX is concied to hands free headset it can call to user defined GSM numbers.

Figure 17 Hands Free Call Settings configuration

Outgoing Call Trigggrarameter determines which event will triggers call. FMBXX supports
four different call triggers:
1 None selected, disables call trigger functionality.

1 DINI1c first digital input event triggers call to user selected GSM number.



































































































