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1.1 Applications

The CalAmp MST-1XX series trackers are designed to be used in a variety of recreational
vehicles motorcycle, power sport, trailer, and heavy equipment applications. In conjunction
with the CalAmp tracking software the MST-1XX tracking system provides a useful tool in
tracking and locating high value assets. It gives the owner security knowing where his/her
assets are and if they have been moved without authorization. The MST-1XX tracker has 3 core
power operating modes (locate, sleep, deep sleep) that enable the user to optimize power
consumption to align with the installed application.
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Installations may vary depending on the application.

1.2 Plan the hstallation

Verify Power, Ground and IgnitiarBe sure to check each source (power, ground and ignition)
to ensure that the proper signaling exists. This is typically accomplished with a multi-meter.

Before drilling any holes or running any wires, decide where the MST-1XX series tracker will be
located. Be sure that the cables to the Tracker are not bent or constricted in any way, or that
they are not exposed to stress points that will cause undue wear from vibration. Also make sure
that the Tracker is kept free from direct exposure to the elements (sun, heat, rain, moisture
etc...).

Be advised that an installation that violates the environmental specifications of the MST-1XX
will void the warranty.

The best way to ensure a trouble-free installation is to consider your options and make some
decisions before you start. Take a look at the vehicle/installation and determine how to best
install the MST-1XX tracker for the following purposes:

e Accurate data gathering and simulation of how customers actually use your solution
e Ongoing monitoring and maintenance of MST-1XX equipment
e Accidental or intentional alteration of the equipment or cable connections

The following sections cover some of the issues to consider when planning your MST-1XX series
tracker installation.

1.2.1 Size and Placement of the MST-1XX Tracker

The dimensions of the MST-1XX tracker should be taken into account, particularly when
performing a motorcycle or power sports equipment installation: Always mount the Tracker in a
securelocationi K4 gAff y20 O2YLINBYAAS GKS FyaSyyl Qa

Be certain that the cables running to the Tracker will not be bent, constricted, or exposed to
vibrational wear. Damage to the cables may impede the ¢ NJ- O peSokdarie.

e Be certain that the installation point will not violate any of the MST-1XX trackerQ a
environmental specifications 6 1 SYLISNI G dzNBZX Y2Aaidz2NBZ SG0OX0
the device may void the warranty.
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e See the MST-1XX tracker series environmental specifications for the exact
measurements and specifications of the MST-1XX tracker.

Typical installations will place the MST-1XX tracker under the fairing, seat, or other protected
area that will conceal its existence and location. Make sure you can get access to the unit
afterwards as under some circumstances it may be necessary to add additional wiring or
connections to the device.

The MST-1XX series trackers use an internal antenna for both GPS and cellular communications
with the tracking software. As a result, improper placement of the MST-1XX tracker can prevent
the device from working properly. The GPS antenna is located on the harness side of the MST-
IXXtrackerF YR Ay Of dzZRS & | fodpfoferodientdtidnfefhe ait € | 6 St £

Internal GPS
Antenna

Figurel - MST-1XXTracker Aitennalocation

1.2.1.1 Placement of Cmbination Internal Antennas

When dealing with combination antennas, it is more important to consider GPS performance
over cellular communications performance. GPS signal strengths are much lower than those
typically seen by cellular networks supported by the MST-1XX series trackers. In order to
maximize the performance the MST-1XX tracker should have a clear view of the sky as possible.
When installing the Tracker, make sure that there are as few obstructions as possible close to
the Tracker that might block the view 360° to the horizon. Ideally, nothing should block the
antenna beyond 5° above the horizon, with the best location in the fairing, or under the seat of
a motorcycle, or other protected area that will conceal its existence and location.

1.3 Installing theMST-1XXTracker

This section provides instructions for installing the MST-1XX tracker.
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Be sure to consider the design decisions described in the previous sections. When you are ready
to begin installing the Tracker, follow these steps:

1.3.1 MST-1XX Tracker Placement

The Tracker@Q antennas should be placed to maximize their GPS performance. The ideal
installation would place the Tracker in a protected area out of sight that will conceal its
existence and location. Metallic surfaces should be avoided as they will cause interference with
the antenna.

Motorcycle:
Typical locations include under the fairing or seat of a motorcycle. Attach the Tracker to the

solid body of the motorcycle by wire tie or mount using screws.

Power Sports
Locations include under the coverings, dash or other protected area of the vehicle. Attach the

Tracker to the solid body of the vehicle by wire tie or mount using screws.

Heavy Equipment:

Locations include in the cab, under the cowling, dashboard or other protected area of the
equipment. Attach the Tracker to the solid body of the equipment by wire tie or mount using
screws.

Trailers:

Locations include protected areas hidden from view. Attach the Tracker to a surface that is
secure while avoiding obstruction of the antenna. Mounting of the Tracker can be done using
wire ties, screws, bolts etc.

1.3.2 Connect Electrical Wiring - Power, ground, and ignition

Power Input (Red wire)The power input must be connected to a constant (un-switched) +12
VDC or +24 VDC supply; preferably, connected directly to the vehicle/motorcycle battery
terminal or as close to it as possible.

Ground (Black wire)The ground wire must be connected to chassis ground.

Failure to connect the device in the manner described may result in discharge of the vehicle
battery.

For best results, it is strongly recommended that the MST-1XX tracker be connected to its own
circuit. Connect the power input directly to the vehicle battery if possible. If you must connect
through the fuse box, use standard commercial wiring practices to create a permanent
installation rather than using press-in fuse clips or other temporary measures.

[gnition_Input (White wire): The ignition input wire automatically controls the sleep mode
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features. The ignition input should be connected to the vehicle ignition or another appropriate
key operated line, such as ACCESSORY, ensuring that power to the ignition input wire is
available only when the vehicle ignition is on. To disable any sleep mode feature, connect to a
constant (un-switched) +12 VDC or +24 VDC supply (Recommended for Motorcycles/Vehicles
with everyday use).

Optional Input, Output, or Input/Output (Blue wire): There are 4 wires on the MST-1XX
tracker series harnesses. Depending on the application requirements you can purchase a
model of the MST-1XX family with the fourth wire configured in one of three ways, either as an
input, an output, or an bidirectional I/0O.

1.3.3 Confirm Operation - LED Status Indication

Greenc GPS
Steady blinking indicates the Tracker is searching for satellites, once a minimum of four

satellites are detected the green light will turn solid, indicating the device has acquired a
location fix.

Amberc Cellular service

Steady fast blinking indicates the device is searching for cellular data service. Once the device
has found cellular service and has registered with the local carrier, the LED will change to a
pattern of four fast blinks and a pause. Next the device will send in a power-up notification
message to the CalAmp server, when it receives an acknowledgment the LED will turn solid
amber indicating it has established two way communication.

1.4 Primary Connector

The MST-1XX trackers use a 4 lead (24 AWG), 115cm cable for power, ignition, ground and a
single external input. Each lead is colored coded to indicate its function as follows:

Color Signal Name Description Input/Output

Red Power Primary power to the MST-110 12V Nominal
White |lgnition Ignition/Input 0 Input

Blue Optional I/O [Depending on the MST-1XX tracker selected, [Input (MST-111),

this wire could be an input, an output, or a|Output (MST-115), or
bidirectional 1/0 I/0 (MST-119)

Black [Ground Chassis Ground
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Figure3 - MST1XXTrackerCable

1.5 Operational Specifications

The MST-1XX tracking system has the capability to enable most functions expected of a world
class GPS tracking device. Location, geofencing, speed alerts, low-battery alerts, tamper/battery
disconnect alerts, deep sleep-power management, motion(theft) detection, and more.

1.5.1 Deep Sleep Mode

The unit will go into deep sleep 24 hours after the vehicle ignition is turned off. To disable the
deep sleep feature connect the ignition input (white wire) to a constant (un-switched) +12 VDC
or +24 VDC supply. (Only recommended for Motorcycles/Vehicles with everyday use)

While in deep sleep the unit will wake up every 18 hours and check the vehicle battery voltage.
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A low battery alert will be sent if the vehicle battery drops below 9.5 volts.

While in deep sleep it is not possible to communicate with the tracker. However, the Tracker
has a built in motion detection sensor that will bring the device out of sleep mode if it detects
excessive vibration. In addition, if the vehicle moves more than 50 meters while the Ignition is
off a security zone violation alert will be generated

1.5.2 Motion Detection, Geofence and Deep Sleep Mode

Motion/Tow/Theft Alert: This feature will notify the user by phone, email or text, if vehicle
moves more than 50 meters without the vehicle ignition (key) being enabled.

The Ignition input works in conjunction with the 50 meter & Y 2 @S Y S y geofehcé. & bhE ¢
Ignition input is connected to the vehicle ignition switch, then turning off the vehicle ignition
enables the 50 meter security zone.

The 50 meter geofence is turned off when the vehicle ignition is turned on (if connected).

If the 50 meter geofence is on and the vehicle moves more than 50 meters, an alert is sent to
the device owner (user specified on the website), the tracker powers up and does not go back
into deep sleep.

1.5.3 Other Features

Geofencing The MST-1XX trackers features a setting of five various perimeter zones

(geofence) around the tracker. Each time the vehicle enters or exits one these zones

GgeoF Sy OS¢ I y20AFA O (i AThefe gabfericet areGeb from the/viebsite 2 (1 K S
FYR dzaS GKS @GSKAOf SQa OdzNNBy (i Thekédfensemdlytay I G (0 K
active until the user disables it on the website.

S

Speedalert: This feature enables the vehicle owner to receive alerts if the vehicle speed
exceeds a user selected pre-set limit for more than 60 seconds. This feature is activated from
the website and remains active until it is disabled from the website.

Fastest Dail\Speedalert: When selected the system reports the fastest speed of the vehicle
on a given day. Resets every night at midnight.

Low Battery alert: Notifies user that the vehicleQ battery is critically low (< 9.5 V for 60
seconds).

Battery Disconnect ald: If the vehicle battery is disconnected, the user is notified. The
R S O Airfdefn ) Back-up battery, when fully charged, can last up to 24 hours with heavy usage.
If wired to ignition sense for sleep mode, the back-up battery can last up to 14 days.

Health CheckThe MST-1XX trackers will automatically check in every Saturday to verify that
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the unit is operational and to provide location history.

1.6 TrackerSpecifications

The MST-1XX series trackers are designed to operate in environments typically encountered by
motorcycles, power sport vehicles, heavy equipment and trailers, including wide temperature
extremes, voltage transients, and potential interference from other equipment. The tracker is
sealed to protect against moisture, but is not waterproof (i.e. it cannot be submerged). Even
though it is sealed, it should be placed in an area of the vehicle that will provide protection
against moisture.

The following shows the environmental conditions the MST-1XX series of trackers is designed to
operate in. No formal altitude tests were conducted.

Size
3.125" long x 2.5" wide x 0.875" high
8.0 cm long x 6.35cm wide x 2.3 cm high
Weight
3.0 ounces
85g

Operating Temperature
-30°Cto 75°C

Storage Tempgature
-40°Cto 85°C

Humidity
0% to 95% relative humidity at 50° C, non-condensing

Shock and Vibration
SAE Test: SAE J1455 Compliant
U.S. Military Standards 202G and 810F Compliant;
Ground vehicle environment with associated shock and vibration

Electromagnetic Compatibility (EMC/EMI)
SAE Test: SAE J1113 Compliant
FCC Part 15B Compliant
Industry Canada Compliant
EMC compliant for a ground vehicle environment
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Operating Voltage Range
9 ¢ 32VDC

Backup Battery
700 mAh (up to 14 days)
3 hour charge time

Power Consumption
Active Standby < 70mA at 12VDC
Sleep on Network < 10mA at 12VDC
Deep Sleep < 1mA at 12VDC

GPS
50 channel WAAS capable GPS Receiver
3 meter CEP (with SA off)
-160 dBm tracking sensitivity

Communications (Comm)
Quad Band Class 12 GPRS Modem 850/900/1800/1900 MHz
Cellular/PCS: FCC ¢ Parts 22, 24; PTCRB
Output Power
850 MHz (Class 4) 2W
900 MHz (Class 4) 2W
1800 MHz (Class 1) 1W
1900 MHz (Class 1) 1W
Data Support: SMS, GPRS Packet Data (UDP)

Water Resistant Enclosure

RoHSCompliant

1.7 CALAMP LIMITED WARRANTY

The warranties given herein are given/by f ! YLJ 51+ GF/ 2YX LyO®d o664/ f! YLD (2 GK
GKA&E a20AfS [20FGA2Yy !'yYAG 04! yAGEOD FNRBY /| f hevekdnt2 NJ | & &
the Unit or a vehicle containing the Unit is sold by the original purchaser of the Unit, this warranty is transferable to

any subsequent owners of the Unit, as long as CalAmp is given written notice at the address identified above at the

time of transfer of ownership of the Unit. Such a transfer, however, does not extend the term of this limited
warranty. For purposes of this Limited Warrarthe Unit consists only of its electronic components. This Limited

Warranty does not cover encasingsnf®f SOG NRA OF f LK@ &aAOFf LI Nha 2N YSOKIF yAOl
KFNySaao ! yAGé Perabydoftwaek proglanfs Orfwititig SthebthanithatScdhlaied inside the

Unit itself.
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Limited Warranty. CalAmp warrants the Unit to be free from manufacturing defects in material and workmanship
under normal use for a period of one (1) year from the date of shipment from CalAmp or the authorized reseller of
the Unit. No employee, agent, dealer or other person is authorized to give any other warranties on behalf of
CalAmp.

Disclaimer/Limitation of Implied Warranties. If the Unit is purchased primarily for business or commercial
purposes, EXCEPT FOR THE EXPRESS LIMITED WARRANTY SET FORTH ABOVE, CALAMP GRANTS NO WARRANTIES
FOR THE UNITS AND SERVICES CALAMP PROVIDES, EXPRESS OR IMPLIED, AND CALAMP SPECIFICALLY DISCLAIMS
ANY IMPLIED WARRANTY OF QUALITY, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-
INFRINGEMENT. THE EXCLUSION OF IMPLIED WARRANTIES DOES NOT APPLY IF THIS WARRANTY IS GOVERNED BY
STATE OR JURISDICTIONAL LAWS THAT DO NOT ALLOW CALAMP TO EXCLUDE IMPLIED WARRANTIES. IF THIS
WARRANTY IS SUBJECT TO LAWS WHICH PRECLUDE CALAMP FROM EXCLUDING IMPLIED WARRANTIES, ANY
IMPLIED WARRANTIES ARE LIMITED IN DURATION TO THE WARRANTY PERIOD HEREUNDER (1 YEAR). CALAMP
DOES NOT WARRANT OR GUARANTEE THAT THE UNITS OR SERVICES WILL BE UNINTERRUPTED OR ERROR FREE;
NOR DOES IT MAKE ANY WARRANTY AS TO THE RESULTS THAT MAY BE OBTAINED FROM USE OF THE UNITS OR
SERVICES CALAMP OFFERS OR PROVIDES.

If the Unit is purchased primarily for personal, family, or household use, ANY IMPLIED WARRANTIES, INCLUDING
ANY IMPLIED WARRANTY OF QUALITY, MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED
IN DURATION TO THE WARRANTY PERIOD HEREUNDER (1 YEAR).

SOME STATES DO NOT ALLOW LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THE ABOVE
LIMITATION MAY NOT APPLY TO YOU.

Limited Warranty Exclusions.

THIS LIMITED WARRANTY DOES NOT EXTEND TO AND SHALL BE VOID WITH RESPECT TO CLAIMS RELATED TO THE

WEBSITE OR SOFTWARE PROGRAMS, OR ARISING FROM MISUSE, ABUSE OR NEGLECT OF THE UNITS OR SERVICES

OFFERED BY CALAMP, CASUALTY LOSS OR DAMAGE, USE OF THE SERVICES FOR PURPOSES OTHER THAN THOSE

FOR WHICH THE UNIT WAS DESIGNED, DAMAGE DUE TO IMPROPER INSTALLATION OR VOLTAGE SUPPLY, OR

UNAUTHORIZED SERVICE PERFORMED TO THE UNIT.

CalAmp shall not be liable for any interruption or failure of a Unit or Services caused by or resulting from (a) any

AyO2YLIl GAOAfAGE 2F LIzNOKIF &aSNRa SljdzALIYSyid 2N 660 Fye | C
service providers, including but not limited to geographic or climatic conditions, wind, fire, flood, act of God, riot,

war, strike or labor dispute, or governmental acts or orders.

Limited Remedy. In the event that any Unit failsto perform & RS&ONAO SR Ay /I f1! YLIQ& LJdzo f 7
result of manufacturing defects in material or workmanship under normal use within a period of (1) year from the
AKALIYSYd RIFEGST /FE!1YL) 6Aff SAGKSNI 6A0 NBLIANE 2N 6AA0D
replacement of the Unit will not extend the duration of this warranty.

Return of Units. To obtain warranty or maintenance service, the purchaser must contact CalAmp at 1-888-823-

THOT ® [ FEL YL Y@ AyadaNdzOd GKS LIzZNOKEFAaASN) G2 o0 200l
adequately package the Unit; (c) ship the Unit to the address provided by CalAmp; and (d) mark the RMA number

prominently on the outside of the carton. The purchaser shall return the Unit to CalAmp freight prepaid and shall

be responsible for any damage or loss incurred as a result of shipping the Unit to CalAmp. Products received

without an RMA number will be returned freight collect. CalAmp will return the repaired or replacement Unit, as

the case may be, prepaid and fully insured. To the extent CalAmp determines, in its sole discretion, that any Unit is

notcoveredby i KS f AYAGSR 41 NNIyGe asSi FT2NIK KSNBAyI /[ Ff! YL Y
then current repair rates, and for the costs of shipping the Unit back to you.

All repairs or replacements will be performed by CalAmp or, at our option, by a person or entity expressly

authorized by CalAmp, in writing, to perform such repairs or replacements.
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Limitations of Liability.

CALAMP SHALL NOT BERBLE FOR (I) INERT, INCIDENTAL, GEQUENTIAL AND SPAECDAMAGES
WHETHER OR NOT CAPAMAS BEEN ADFI3 OF THE POSSIBILOF SUCH DAMAGE@®) ANY MATTER
.9,hb5 /! [! @NAB{E C@GNTRQL; AR) (ANY AMOUNTS THA TOGETHER WITH AMIIS

B

ASSOCIATED WITH ATHER CLAIMS, EXCEBE FEES PAID BY PHRCHASER TO CALAMIR THE UNIT.

In recognition that service interruptions in the telecommunications industry are frequently due to circumstances
0Se2yR /If!lYLQa O2y(iNRf YR RAFTFAOdMzA G (G2 lraasSaa +a G2
0§KS LIzZNDOKIF & SNJ 2 NJ LIdzNMderk bsaEpiNdbIg, foraddetages) iNdFuding, Nt koOldzied 2o,

direct, indirect, special or consequential damages, arising out of mistakes, omissions, interruptions, delays, errors

or defects in transmission unless caused by the willful misconduct of CalAmp.

SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAG
SO THE ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.

This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.
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