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1. Introduction

In this manual the first steps using FM3101 module and basic operation for testing and
integration to custom systems is described. Reviewed chapters are FM3101 connection,
configuration and data acquisition and transfer.

rRakGPs com | Pwea |
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2. Connecting FM3101 module

2.1 Connecting Power Supply

Connect power supply to the FM3101 as shown in the figure.

ACUM2 10 [ 20 ACUM1
“1.Wire®” PWR (+5 9 19 CC (10:30)V DC (+)
“1-Wire®” DAT\Q 8 E 18 -
“1-Wire®” GND 7 B GND (VCC (10:30)V
: | DC)(-)
FC 1 6 Bl 16 Fc2
ouUT 9 5 B 15 OQUTS8
AIN 3 4 Bl 14 ouTs
AIN 1 3 Bl 13 AIN2
IN 9 2 12  GND
IN 7 1 11 INS8

Detail connection pinout and schemes are described in ""FM3101 User Manual' 5'th chapter.

2.2 Connecting Antennas

Connect GSM and GPS antennas to their sockets according to the sticker on the FM3101
module.

GPSantenna GSM antenna

GPS antenna should be placed where it can see as much open sky as possible without any
obstacles preventing it from seeing satellites. In case of using the module indoors, put antenna
near the window or outside on the windowsill.

TRAKGPS COM
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2.3 LEDindication

Check if LEDs are blinking, as they should.

When GPS signal is not received, the Navigation LED is blinking as follows:

100ms
HIGH — — -- - -- - -- -- - --
LOW e

_ 200ms

When GPS signal is received, the Navigation LED is blinking as follows:
100ms
HGH= = = = = e e o o o o o o o o ey o o o o o o o o o oy = - — = -
LOwW
1000ms
-

When Navigation LED is off, that means a short circuit is GPS antenna or
connector. Power LED means that device is switched on.

When TrakGPS AVL Imlet is started, the Status LED is blinking as follows:

LOW

1000ms 1000ms
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3. Configuring FM3101 Module

Nokia 12 Configurator is used to start new modules and prepare them for work. For this few
requirements are to be met: SIM cards must have activated SMS and GPRS services, VPN or global
Internet access, static IP address and roaming function enabled. SIM card provider should also
present you with the following SIM card data: phone number, SMS center number, CHAP user
name and password (if any), access point name (APN) and static IP address (not necessary but
highly recommended).

For general use of configurator a computer with COM port (RS232) and installed Nokia
(Aplicom) 12 Configurator (available on TrakGPS CD included in the package) application is
needed as well as configuration files. To connect the module to the computer, FM3101 cable
marked PORT 1/2 is used.

PORT 1/2 cable is used to operate module with Configurator while plugged to
PORT 2 in the device, and for monitoring purposes while plugged in PORT 3 of the
device. PORT 3 cable is used as GPS serial output NMEA (could be used for
navigation in the vehicle when connected to portable PC).

3.1 Connecting

For the first time, when launching Nokia 12 Configurator, you need to specify what port it
will use to connect to module. Plug the cable to FM3101 Port2. Click ""File' - ""Preferences". In the
new window mark ""M2M system protocol*’, choose the Communication Port that you are using
and set Baud Rate to 115200. Enter SIM card’s, which is inserted in the module, PIN code and
click "OK". The picture below shows the main window with operators name or logo.

xq

— Conhnection type
AT s Communication port: II:EIL'" :]

& 2M system protocol Baud rate: 15200 ]
I~ Rernate [Mist loading

oK Cancel | Help |
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CEEES =10l x|
Ele Wew MM SydemMode LUser Control Mode GSM Seoxity G5M Setiings  [Miet Loadng  Help
Nokia 12 Configurator
b=
Horiio
Seltings

i M 4
3.2 Configuring the Module X
Click “File™ - "Quick Install”. In the new [ r=adfié —
window select the path to the configuration file Configuratiarn file: |E:kcnnl-gural|nn file. par

(with extension .PAR). For every operator a
different configuration file is needed with different
settings, although settings can be changed
manually. To finish configuration, click **Configure
module™ button.

Quick iretall

Connect the module o be conhguied ta the
computer and press button

The default par file could be downloaded at:
http://www.trakgps.com/downloads/fm3101/ Canfigure modde.. I

defaultcfg.par

3.3 Check-Up and Manual Configuration S Help I

To configure module manually choose "M2M System Mode™ and click ""M2M Bearer
Selection™. In the ""General tab click ""Read parameters'. Usually parameters are only reviewed to
check if they are correctly defined, so you don't have to do the following steps. However,
sometimes manual configuration is needed. If your operator needs CHAP authentification, mark
"Incoming CHAP authentification™ field and enter username and password.

Also mark "GPRS always online™ and ""Use Nokia M2M gateway"". Default connection is
usually chosen Connection 1. Click "*Write parameters™ button to apply the settings to the module.

rRakcps com | paen |
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CERRERIIs——— x|

Gienetal | Connection 1 | Connestion 2 | Connection 3 | Connection 4 | Sarvics connestion |

r Data call authenbicabon
W Incoming CHAP authentication W GFRS slways onlne

Incoming CHAP Leemanse: F Detaik convector |Connection 1 =]
Incoming CHAP passwiord: ! HLA name: !

— S0 Number suherlization HIA port o

—— W Use Mokiz M2 Gatewsy

Cose |  Hep |

Click on ""Connection 1" and click ""Read parameters' button. If by default the connection
is Connection 1 (by GPRS), wireless bearer should be set to TCP GPRS. Gateway IP address and
port is the address of the server that data will be sent to. GPRS access point defines providers VPN.

If VPN is entered incorrectly, some operators may let you connect to public domains, others don't
allow connection at all.

# M2M Bearer Selection |

Genstal Connechon |Cm‘nactinn2] Connection 3 | Carnection 4 | 5ervice connestion |

Wireless baater. | TCP GPRS | Destination acdress: |

"WTP part: |.7 GPRAS access poink !puc--.-iders VRN

Gateway IP address: | 192.146. 0 . 1 Dalacallbirale | sutobaud =
Gateway port 3200 Connection timeout: |0 s

[T Change CHAP &uthentication parameters

Outgoing CHAP user name: IWUS

Outgoing CHAP pazswiord: Iwus

Read parameters | Winte parameters |

Cloze I Help |

Click on ""Connection 2" and click ""Read parameters' button. Connection 2 is usually SMS
connection, so ""Wireless bearer' should be set to WAP SMS. Used gateway port should be defined
as well as destination address, which is server’s modem number in international format. If any
changes are made to connections, click ""Write parameters' button to apply settings to the module.

rRakcps com | Paes |
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x

General | Conrection 1 Canrecion 2 | Zonnacion 3 | Connection 4 | & ervics comneciion|

Wislers bessr [wine smes | Desingion sddess  [M2GETER

W TP port: I' Gateway rumbes: I

Saeway IP addiess: I 0 . 0 0 Data cal bitrate: Iﬁ'lf'hill'. d
Satewiay port: ﬁ Connechion fimsouk: ||' €

T Change CHAFP Authentication paanetss
Dutgorng THAF Lzt namme: |

Dutgong CHAF passwoend |

Read paranelers | wite paaneters |

Cloz= Help l

In the toolbar click "GSM Settings', "Advanced™ and ''Short Messages". Click ""Read
parameters' and check the operators SMS center number. ""Message Validity Period™ is usually set
to maximum and ""Remove oldest message when new arrives' box is checked.

x4

SMS contie addness +1 38567850

Meszage Yelidty Parod m

[# Flemowe oldest meszage when nes mives
[~ Message daltvary iapods

™ Mescageieply path
Hm r~Load messages from—
+ Modue O 5
|
4 ﬂ FHemors |"..--_..-|...
Bead pasameters |  iyite parameters |
[ Cow ] teo |

If configuration was changed or done manually, settings can be saved, so you don't have to
enter them manually again later. In the main configuration window click "File' and *'Save All
Settings' and create a new .par file.

To set message identifier click ""User Control Mode™ - *'Settings'. Click on ""Read Parameters""
button and check the identifier. If you want to change it, click ""Change", enter new identifier and
click ""Accept’ button. To activate settings, click ""Write Parameters™* button.

TRAKGPS COM
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“ User Control Mode ﬂ

Indtiakze | General | Securty | Alssing|

r Mezsage ideriiier -

i[5 (o=

'w’hmadmmuqnuﬁamﬂ'i idemiifier anives, it iz
milempreted a5 alser Cantiol Mode command, Alter the ideniiber has besn
2ml s Lz Conteol Moda can be taken into use.

Initisize | Ganeis Secusty | Aliserg |

[ Authorized numbess — — Auiherkcation — -

J %ﬁmm

Add [eete

Nete: the first bam on the §st has &
apeecial mearard i it the number
whans indications of all legsl
command senmpts will be sert

Fead parsmetens I Wiile posarreler: I

[[coe ] e |
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Password is set in the ""Security™ tab. If you are not sure what password is entered, enter
new password in both fields and click "Write Parameters™ button. Also check Authorized
Numbers list to see which numbers can send requests and configuration messages to the device. If
list is empty, it means that any number can send these messages.

Note, that configurator specified IP address and modem number are not used for data
transferring to the server. They are used for remote device connection and remote
IMlet loading. Parameters that define destination (1P, ports, GSM number) are entered
in the IMlet and can be configured either by sending SMS, using TAVL application or
defining default values in the IMlet itself. Simple SMS commands are described in
chapter 4.2, TAVL application interface — in TAVL Advanced User Manual. How to
enter default values in the IMlet see chapter 5.

3.4 GPS Receiver and Ports Configuration

GPS settings can be checked by sending a ""location_get: message, as described in chapter
4.1. Response ""Unknown Command™ usually means that either device does not see enough GPS
satellites, to set its coordinate right or configuration is wrong. Click "File' and choose "*Module
Configuration™. Click ""Read parameters™ to read current settings.

x
Fort Seftings |Irlp|.|l Settings | Defaul Dutput Settings | HTTP Settings |
— Pt 1 — Puoit 2 —Poit 3
™ System Protocal i+ System Prolocal " General 10
" GenetallD ¥ Java Setisl Port
AT = GPs
v GPS
(" Hw [sfechon
— GPS Sethngs
W GLL ¥ RMC
Baud rate: l-!lE[I[l 71 MHEA parameters:
| W GGa [~ TG
—Available 140 pins
Analog inputs:
[lnputl  [Input2 | Input3
Drigital inputs:
[lrpued [ Inputs [ Inputs [ lnpot? [Input® [ Tnputd [ Inputl0 [ Inputt 1
Digital outpuks:
[Outpued |Dutput? Output3 [Dutputd [Outputh [Outpute [Dutput? [Dutputs  |[Dutputd
Eeadparametersl Wiite parameters |
Cloze | Help |
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"Portl" should be set to "GPS", ""Port2" — to "'System Protocol”, ""Port3" — ""Java Serial
Port™. Depending on used GPS receiver, choose a baud rate — some units support 9600, while
others work with 4800 bps. If changes were made, click ""Write Parameters™ button.

3.5 Additional Settingsand Preferences

) About Configurator X
Modules Imei number’ software and —j

hardware version numbers can be

viewed with configurator. These are @ MNekis 12 Configurator

needed for module registration in the Version: 2.51

database. To access it, please click : -
: ©

"Help™ and ""About". Lyt St ok

Termmal informatiorn:

IME|: 352540002871886
It is also important to set PIN code .
entering to "auto™ or "off" on MCU SW Version: B.03
configurator, or turn off PIN code HYw Wearsion: 1002
manually (usually it is done with
mobile  phone). Click "GSM
Security™ in the toolbar and choose
"PIN Code

Settings™. Select mode and click "Ok™. If mode is set to "Off'"", PIN code request is turned off.
For better SIM card protection you can turn mode to ""Auto™. This way the module will enter PIN
code automatically every time it starts.

@ PIN Code Settings I x|

PN roce: | A |

0K Concel | Help |
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4. Data Transfers

There are two possible ways to receive data - by SMS or GPRS.. In the example we will use
internal Nokia modem command, which sends a coordinate to the user. Also we will specify
general settings for sending data by GPRS protocol.

GPRS connectivity (data sending) is a function of the TrakGPS AVL imlet,
and it doesn’t work without it. Please check, if the imlet is loaded and started
(see chapter 2.3)

4.1 Data Sending by SM'S

We will use simple command, which makes Nokia modem read current GPS coordinates
and send them to the sender of the command. This way data acquisition can be tested as well as
Nokia modem work. Type text " <i denti fi er> <password> | ocati on_get " (with default
settings it will be “opa opa | ocati on_get ) and send to the number of the card inserted to
the FM3101 module. Identifier and password may differ depending on the settings and client
needs, but the default identifier and password are ""opa’. Note, that while monitoring device with
Terminal, Location Get requests are not shown in the log.

When sending the commands and operating — Nokia (Aplicom) Configurator application should
be closed (inactive).

4.2 Data Sending by GPRS

. In the configurator GSM providers APN should be set, so the module should be able to
connect to the server. Server can be specified (or changed) by sending special SMS commands - type

"+<identifier> <password> wite /profile/0 4 socket://192.168.1.1:80" or
"+<identifier> <password> wite /profile/0 4 datagram//192.168. 1. 1: 80".

Identifier and password are those mentioned in 4.1 chapter. Number 4 is written parameters
number. Other parameters can be viewed in the *SMS Command Set Manual* and ""Parameters
Description Manual™. In our case parameter Id = 4 is server address to which data is sent by
GPRS. ""Socket™ and ""Datagram’* defines which protocol should module use:

""Socket" is for TCP protocol, and ""Datagram'" is for UDP protocol. IP address and port number is
the address of the server to which data is sent.

TRAKGPS COM
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When data is not sent automatically, a command "+<identifier> <password> flush" can be sent to
module. This is the request to send immediately the freshest data packet using GPRS to the server
defined. For automatic transfer some data acquisition parameters should be set. These are:

Acquire Interval (Id = 0) - Interval in milliseconds to acquire new data (coordinates and sensor
readings). Default value of 60000 is usually set, minimal recommended value is 20000.

Send GPRS Interval (Id = 1) - interval in milliseconds to send all data to server using GPRS
protocol. Default value is 600000 (10 minutes) minimal recommended value is 60000.

These settings are sent like any other command: type

"+<identifier> <password> write /profile/0 0 60000 for Acquire Interval setting or "+<identifier>
<password> write /profile/0 1 600000" for Send GPRS Interval setting.

For automatic GPRS transfers a message defining GPRS opening time should be sent:

"+<identifier> <password> write /profile/0 45
7FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF".

More about this message read "*Parameters Description Manual**

If you are using TAVL application, you can configure module with it too. Detail description how to
do it is found in the Advanced User Manual 5'th chapter.

TRAKGPS COM
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5. IMlet Loading

To load an IMlet to the module click "Imlet Loading™ in the toolbar and select "'Cable™.
Click "Browse' button under PC dialog box and set the path to the folder with Imlets (.jar files).
By default in every module ""Keep GPRS Context™ and ""Avl Midlet™ should be installed. Select the
midlet and click "">" button to load it to the module. When all midlets are loaded, select ""Avl
Midlet™ in the Module dialog box. Imlet list appears in the Imlets dialog box. Click the **Start™
button to launch the Imlet. Note that if you want to delete the Midlet, it has to be stopped first.
Again select the Midlet in the Module dialog box and after clicking on Imlet, click **Stop™.

«# IMlet Loading x|

—Filz loadirg [~jz1] —Mlets
PC: M odde;
Loyl Mpdlet 27,8 (A1) Suite Lol Mudlet 21 8 [A12%] Suibe
FeapGpesContext Midet Sy FeeplaprsContent Midet S

B

Ern:nwse...l Delete | Update | Start Stop

— Loading status

| Lancel | — Meman uzage of module

Free: |925 kE
—Makia 12 IP-address
I . . . Fead I Write | %l

oK Cose | Hep |

6. Modifying IMlet

You can modify default IMlet values, so you will not have to configure the new device every
time you start it. Do not extract, but open .JAR file with WinRar or any other archiver. In the
'META- INF' folder find the file named "MANIFEST.MF'. Open it with any text editor. You can
see all parameters default values entered here. Parameters ID number and description can be
found in Parameters Description Manual.

Referring back to chapter 4.2 where server address was defined, we changed parameter 4.
Find the same parameter in this file and enter new value. Same changes can be made to ‘Acquire
Interval' and 'Send GPRS Interval' as well as other parameters. When new parameters are entered,
save changes to "MANIFEST.MF' file and update the archive. If you have trouble opening the file
and editing it, you can extract it, make changes and overwrite the old one.

TRAKGPS COM
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7. Monitoring Module

To monitor module you will need terminal (can be downloaded from TrakGPS website:
http://www.trakgps.com/downloads/fm3101/terminal.zip). Plug the same cable, which was used
to configure module, to the Port 3 and launch terminal. Choose the COM port, that you are using
and click ""Connect™. To start logging session click ""Start Log". Monitoring is usually used for
keeping track of modules behavior and possible errors.

7.1 Reading Terminal
When connecting power supply to the device, first line that it responds with is

"1980.1.1 0:0:10 223940028 176056 3 Start". First symbols are timestamp for event. Default starting
time is 1980.1.1 0:0:0. When clock is set, the displayed time is in GMT format. 223940028 is thread
ID, 176056 — free RAM memory, 3 — log level. These are not essential to reading device's behavior,
so further messages will be displayed without them.

Next line that should be noticed is "Creating preference /boot". This means, that IMlet is
starting. If you don't see this line, start IMlet using configurator (chapter 5).

After skipping some lines you should see "Reading available operators..." followed by few lines
of "Checked [Name=OMNITEL LT][Area=24601]

[Priority=OPERATOR_PRIORITY_HOME_NETWORK][Status=OPERATOR_STATUS_CURRENT],
selected [Name=OMNITEL LT][Area=24601] [Priority= OPERATOR PRIORITY HOME NETWORK]
[Status=OPERATOR_STATUS_CURRENT] profile 1".

A list of available GSM operators is displayed here. Depending on country and available operators,
some parameters may vary. If no operators are visible or you are sure that there should be more,
check GSM antenna connection.

After some more lines "Operator selected [Name=OMNITEL
LT][Area=24601][Priority=OPERATOR_PRIORITY_HOME_NETWORK][Status=OP
ERATOR_STATUS_CURRENT], signal quality -70. GsmOperatorManager [Active profile=1] [Scan
interval=300000] [Online=false]" is displayed. This indicates which operator is chosen.

You should also see a line saying "Clock initialized 2007.5.3 7:12:21". This means, that
internal clock has been started and from now timestamp will use GMT time. This is a good way to
determine if GPS satellites are visible, because time is set using them. If clock is not initialized,
device shows exception: "Get parameter Time com.nokia.m2m.orb.idl.

TRAKGPS COM
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wirelessdevice.DevicePackage.ParamFailureException:

IDL:wirelessDevice/ Device/ParamFailureException:1.0".  Try replacing antenna and check its
connection. Note, that it may take up to few minutes to set the clock.

After initializing all parameters device shows final line: "Running TAvI application version
(2.1.11 [AI2V])", where numbers and symbols in brackets represent current Imlet version.

When new coordinate is stored in the memory, device responds with line "Data added to
Data store append only list [Elements=44] [Append only list=Rms append only list [Size=44] [Last=0]
[First=0] [Max records=0] [Name=store] [Circular=true] [Size indexes=[44]]]. DataRouter [Split
priority=15] [QueueProcessor [Elements=1]]". First parameter in brackets "Elements' represents how
many coordinates device already stored.

When trying to send all data to server, module is trying to connect using GPRS. Depending
on configuration, GPRS context may not be allowed to be used at the moment. In this case device
will respond with "java.io.|OException: Gprs use is not allowed

SendDataStoreToServer [Min=1]". If GPRS context is allowed, device will display a line

"Event GPRS-OPENED. GsmOperatorManager [Active profile=1] [Scan interval=300000]
[Online=true]".

Data sending is indicated by displaying line "Starting task SendDataStoreToServer [Min=1]".
Number in brackets represents minimum quantity of coordinates, that is allowed to be sent. The
following line indicates connection: "Sending 20 datas to server. UdpTransport [SimpleStreamTransport
[Connection  string=datagram://212.47.99.62:5305]  [Imei=352540003291936]]  [timeout=60000]".
Displayed parameters are protocol used (TCP or UDP), destination server IP address and device
IMEI number, which is used for authorisation.

When connected to server, respond is "Set online true. GsmOperatorManager [Active profile=1]
[Scan interval=300000] [Online=true]" and when data is successfully sent, device responds with a line
"Send ok".

Most processes are repeated every fixed time so some lines may be displayed again from
time to time. Also, note, that this is just a sample log with no unexpected exceptions or errors.

TRAKGPS COM
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8. FAQ

1. FM3101 doesn't see any GPS satellites and cannot set its coordinate. What
should I do?

Minimum 3 satellites are used to set coordinate. For better performance, place GPS
antenna near the window, or even outside the window, so it would see as greater area of the sky as
possible. Metal and concrete obstacles (floor, walls or even poles) prevent module from receiving
good signal).

2. I'm sending messages with settings or request for coordinates, but
messages don't reach their destination. What is the problem?

Check if FM3101 module has GSM network. You can view it in Configurators title window -
it's shown in the left side, near the operators' logo. If module is not in network coverage or GSM
signal is too low, it may not establish operators' name. See if GSM antenna is connected properly
and is not placed near metal or in the electromagnetic field. Check if PIN code request is off in the
configurator (chapter 3.4). Also you can check the SIM card by inserting it in the mobile phone.

3. Messages reach their destination and | am sure that module doesn't react
to them. What now?

Check in the log if GPRS is allowed at that moment if you are transferring data by GPRS.
Check if SMS center is correct (chapter 3.3) for sending SMS. See what identifier and password are
entered and see if you wrote correct ones in the message text and check if configuration is not
restricted to receiving only authorized numbers (in the Configurator window click ""User Control
Mode"™ - "Settings", ""Read Parameters™, "*Security™).

4. Why doesn't module send data automatically? Each time 1 want new data,
| have to request for it.

Default data sending intervals may be too long. Try configuring device so it acquires data
more frequently and sends it more often. Also check log if specified destination is correct.

TRAKGPS COM
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9. TRACKING SOLUTION

We can provide you FREE solution to start Real Time GPS Tracking with our Web-Based interface.
Take a look to our demo right here : www.trakgps.com/member
username : demo
password : demo

You will have access to Actual GPS Position features section. You can use your own model of tracker
and trak for free also with our interface. For more information please call us at +14504396403 or
+15148876403.

: TRAKGPS T s
Logout

MOBILE  TD: ‘WHMTRAKL | TVFE GMAK1IZO1 | PHONE:
WHTRARY (GRAAS1201) =

B e

Drate: 2000-01-12
Time: 16:30:57
Latitude: 20.596036
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10. TECHNICAL SUPPORT

If you encounter any problems when using our products, please contact our technical support by
writing an e-mail to support@trakgps.com . We will be pleased to help you.

If you are interested in other products from TrakGPS, please visit our website
www.trakgps.com/shop, where you will find our newest products.

If you are interested in product pricing or want to order our products with different antennas,
connectors or built-in programs, please contact our sales department by writing an e-mail to
info@trakgps.com

The supervision of the device is undemanding.

You can also visit our Technical Support Forum at : www.trakgps.com/phpbb
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