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Legal Notices

IMPORTANT
1. All legal terms and safety and operating instructions should be read thoroughly before
the product accompanying this document is installed and operated.

2. This document should be retained for future reference.

3. Attachments, accessories or peripheral devices not supplied or recommended in
writing by Pointer Telocation Ltd. may be hazardous and/or may cause damage to the
product and should not, in any circumstances, be used or combined with the product.

General

The product accompanying this document is not designated for and should not be used in
life support appliances, devices, machines or other systems of any sort where any
malfunction of the product can reasonably be expected to result in injury or death.
Customers of Pointer Telocation Ltd. using, integrating, and/or selling the product for use
in such applications do so at their own risk and agree to fully indemnify Pointer Telocation
Ltd. for any resulting loss or damages.

Warranty Exceptions and Disclaimers

Pointer Telocation Ltd. shall bear no responsibility and shall have no obligation under the
foregoing limited warranty for any damages resulting from normal wear and tear, the cost
of obtaining substitute products, or any defect that is (i) discovered by purchaser during
the warranty period but purchaser does not notify Pointer Telocation Ltd. until after the
end of the warranty period, (ii) caused by any accident, force majeure, misuse, abuse,
handling or testing, improper installation or unauthorized repair or modification of the
product, (iii) caused by use of any software not supplied by Pointer Telocation Ltd., or by
use of the product other than in accordance with its documentation, or (iv) the result of
electrostatic discharge, electrical surge, fire, flood or similar causes. Unless otherwise
provided in a written agreement between the purchaser and Pointer Telocation Ltd., the
purchaser shall be solely responsible for the proper configuration, testing and verification
of the product prior to deployment in the field.

POINTER TELOCATION LTD.’S SOLE RESPONSIBILITY AND PURCHASER’S SOLE REMEDY
UNDER THIS LIMITED WARRANTY SHALL BE TO REPAIR OR REPLACE THE PRODUCT
HARDWARE, SOFTWARE OR SOFTWARE MEDIA (OR IF REPAIR OR REPLACEMENT IS NOT
POSSIBLE, OBTAIN A REFUND OF THE PURCHASE PRICE) AS PROVIDED ABOVE.
POINTER TELOCATION LTD. EXPRESSLY DISCLAIMS ALL OTHER WARRANTIES OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, SATISFACTORY
PERFORMANCE AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL
POINTER TELOCATION LTD. BE LIABLE FOR ANY INDIRECT, SPECIAL, EXEMPLARY,
INCIDENTAL OR CONSEQUENTIAL DAMAGES (INCLUDING WITHOUT LIMITATION LOSS
OR INTERRUPTION OF USE, DATA, REVENUES OR PROFITS) RESULTING FROM A BREACH
OF THIS WARRANTY OR BASED ON ANY OTHER LEGAL THEORY, EVEN IF POINTER
TELOCATION LTD. HAS BEEN ADVISED OF THE POSSIBILITY OR LIKELIHOOD OF SUCH
DAMAGES.
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Intellectual Property

Copyright in and to this document is owned solely by Pointer Telocation Ltd. Nothing in
this document shall be construed as granting you any license to any intellectual property
rights subsisting in or related to the subject matter of this document including, without
limitation, patents, patent applications, trademarks, copyrights or other intellectual
property rights, all of which remain the sole property of Pointer Telocation Ltd. Subject to
applicable copyright law, no part of this document may be reproduced, stored in or
introduced into a retrieval system, or transmitted in any form or by any means
(electronic, mechanical, photocopying, recording or otherwise), or for any purpose,
without the express written permission of Pointer Telocation Ltd.

© Copyright 2011. All rights reserved.
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1 General Description

1.1 Overview

The Temperature Sensor connects to the analog input of the Cellocator unit and enables
temperature-monitoring in Fleet Management applications.

The Sensor is installed in the area that requires temperature monitoring, and sends
analog information of 0-2.5 Volts to the Cellocator unit's analog input as a function of the
temperature level. The Cellocator unit sends the received voltage level to the control
server on every location update message. The server-side software translates the
information to a visual indication of temperature level, alerting the user of breached
thresholds and any other application layer activities.

Two Temperature Sensor models are supported:
+ AR0204 which supports 5 meter cable
+ AR0202 which supports 20 meter cable

Note: The Temperature Sensor can be ordered with customized cable length subject to
order quantities and maximum permitted measurement accuracy limitations. For further
information please refer to your contact person at Pointer or send an email to
sales@pointer.com.

The AR0204 / AR0202 Temperature Sensors replace the AR0187 Temperature Sensor,
providing several additional benefits:

¢ Stainless steel can for better corrosion immunity

+ Polypropylene insulated inner cores for better environment protection
+ Reverse polarity protection built into the sensor
.

Vehicle voltage disturbances protection provided by the Power Protection Device
(FLO012), which is particularly needed for 24v installation.

For proper and adequate protection against car electrical disturbances in the vehicle
environment, the Power Protection Device (FLO012) should be applied between the
vehicle’s power source and the Temperature Sensor in several cases. It must be
applied in 24V vehicles.

Further information can be found in the Power Protection Device (FLO012) section.

1.2 Highlights

+ The Temperature Sensor measures temperatures in the range of -50°C to +75°C and
when integrated with Cellocator unit gives a maximum error range of £2 °C (the
Sensor itself generates an error of 1 °C, and the Compact unit adds an error of 1 °C;
the summary of both errors is £2 °C).

¢ The Temperature Sensor outputs 0-2.5 volts in a resolution of 20mV per 1°C. A
temperature of 0°C results in 1V output.
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¢ The Temperature Sensor output matches the analog input of the Cellocator unit in the
specified temperature range.

¢ The Temperature Sensor is housed in a stainless steel can and terminated in a 5M or
20M cable.

¢ The Temperature Sensor features Low Current Consumption and no calibration is
required.

+ The Temperature Sensor has built-in protection against reverse polarity feed.
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Installation Instructions

The Temperature Sensor is equipped with a 3-channel cable, which should be configured
as follows:

1. Connect the black wire to the vehicle's chassis (GND).
2. Connect the red wire to the vehicle's V+.
3. Connect the blue wire to the Cellocator unit's analog input.

The GND and the V+ of the Temperature Sensor and those of the Cellocator unit harness
must share the same power source.

Technical Specifications

Mechanical Specifications
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Figure 1: Mechanical Diagram

Pointer PN A B C D L
AR0204 S5mmz1lmm 35mm+z1mm 55mm+lmm  8.5mm Max 5M+50mm
AR0202 S5mm+1lmm 35mm+1mm 55mm+lmm  8.5mm Max 20M+200mm

¢ Note 1 = 3 Core 0.22mm? TPE sheathed cable with polypropylene insulated inner
cores.

¢ Note 2 = 8.5x55mm 304 Stainless Steel Can.

3.2 Connection Diagram
Wire Color Connection
Red V+
Black GND
Blue Vout
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3.3 Performance Specification

Electrical Ratings Min Typical Max Units
Supply Voltage 6.2 7 30 Y
Supply Current 1 2 5 mA
Signal update rate - 100 - mS
Temperature range -50 - +105* °C
Output Load Resistance -47 100 - Kohm
Maximum voltage on Vout 5% \Y
Temp response gradient 2 0C Min-1
(cooling)

Temp response gradient 4 0oC Min-1
(heating)

Maximum measurement error 2 oC

Cellocator unit analog input measures the Temperature Sensor output between 0 to 2.5V,
providing a temperature measurement range of -50°C to 75°C.

The Temperature Sensor maximum error is 1°C. The Cellocator unit analog input
measurement features an additional 1°C error due to internal components value
deviation. Hence, the maximum expected temperature measurement error of a system
consisting of a Cellocator unit and the Temperature Sensor connected to its analog input
is £2 °C.
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3.4 Temperature / Voltage Response Table

Voltage Temp. Voltage Temp. Voltage Temp. Voltage Temp.

0 -500C 0.8 -10°C 1.6 300C 2.4 70°C
0.02 -490C 0.82 -90C 1.62 310C 2.42 71°C
0.04 -480C 0.84 -8°C 1.64 320C 2.44 72°C
0.06 -470C 0.86 -7°C 1.66 33°C 2.46 73°C
0.08 -460C 0.88 -6°C 1.68 340C 2.48 74°C
0.1 -450C 0.9 -50C 1.7 350C 2.5 75°C
0.12 -440C 0.92 -40C 1.72 36°C 2.52 76°C
0.14 -430C 0.94 -3°C 1.74 37°C 2.54 77°C
0.16 -420C 0.96 -20C 1.76 380°C 2.56 78°C
0.18 -410C 0.98 -10C 1.78 390C 2.58 79°C
0.2 -400C 1 0oC 1.8 40°0C 2.6 80°C
0.22 -390C 1.02 10C 1.82 410C 2.62 81°C
0.24 -38°C 1.04 20C 1.84 420C 2.64 820C
0.26 -37°C 1.06 3°C 1.86 430C 2.66 83°C
0.28 -36°C 1.08 40C 1.88 440C 2.68 840C
0.3 -350C 1.1 50C 1.9 450C 2.7 850C
0.32 -340C 1.12 6°C 1.92 46°C 2.72 86°C
0.34 -330C 1.14 7°C 1.94 470C 2.74 87°C
0.36 -320C 1.16 80C 1.96 480C 2.76 88°C
0.38 -310C 1.18 90C 1.98 490C 2.78 890C
0.4 -300C 1.2 10°C 2 500C 2.8 90°C
0.42 -290C 1.22 110C 2.02 510C 2.82 91°0C
0.44 -280°C 1.24 120C 2.04 520C 2.84 920C
0.46 -27°C 1.26 130C 2.06 530C 2.86 93°0C
0.48 -260C 1.28 140C 2.08 540C 2.88 940C
0.5 -250C 1.3 150C 2.1 550C 2.9 950C
0.52 -240C 1.32 16°C 2.12 56°C 2.92 96°C
0.54 -230C 1.34 170C 2.14 57°C 2.94 97°C
0.56 -220C 1.36 180C 2.16 580°C 2.96 98°C
0.58 -210C 1.38 190C 2.18 590C 2.98 990C
0.6 -200C 1.4 200°C 2.2 60°C 3 100°C
0.62 -190C 1.42 21°C 2.22 61°C 3.02 101°C
0.64 -18°C 1.44 220C 2.24 62°C 3.04 102°C
0.66 -170°C 1.46 23°C 2.26 63°C 3.06 103°C
0.68 -16°C 1.48 240C 2.28 64°C 3.08 104°C
0.7 -150C 1.5 250C 2.3 65°C 3.1 105°C
0.72 -140C 1.52 26°C 2.32 66°C
0.74 -130C 1.54 27°C 2.34 67°C
0.76 -120C 1.56 280C 2.36 680C
0.78 -110C 1.58 290C 2.38 690C
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3.5 Cellocator Unit Integration

The following rules should be followed for proper Temperature Sensor operation:

e The temperature sensor can be supported only by Cellocator unit providing one or
two analog inputs.

e The temperature sensor should be connected to one of these analog inputs (shock
or door)

e The relevant input port must be programmed as analog input in the compact unit
and as analog backward compatible in the Cello.

3.6 Temperature Information in Cellocator Unit
Messages
The Cellocator unit reports the measurement of an analog input (containing the

temperature information) in each location update (message type 0, time event, input
trigger, etc).

The analog reading is reported in the 4 byte of Analog Inputs (byte 29 of 70) for the first
analog input, and in byte 28 for the second analog input, with a resolution of 9.8mV per
bit.

Listed below are examples of the message content:
e -20°C will be reported as 0.6V, i.e. 0x3D

¢ -10°C will be reported as 0.8V, i.e. 0x51

¢ 0°C will be reported as 1V, i.e. 0x66

¢ 10°C will be reported as 1.2V, i.e. 0x7A

¢ 70°C will be reported as 2.4V, i.e. OxF5

Note: In the Cello family the location and resolution of the measurement report varies
per configuration. The default is backward compatible to Compact, i.e. report in byte 29
and resolution of 9.8mV per bit.
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The Power Protection Device (FL0012)

Figure 2: Power Protection Device

Introduction

The Power Protection Device (FLO012) provides proper and adequate protection against
electrical disturbances in the vehicle environment. It should be applied between the
vehicle’s power source and the Temperature Sensor in several cases. It must be

applied in 24V vehicles.

It is also recommended to use it in vehicles where high electrical disturbances are
expected. Possible scenarios are:

¢ 0ld 12v vehicles with poor voltage regulation systems.
+ Whenever there is a doubt about the car voltage disturbances.

+ When there is a connector between the temperature and the power source with
common connections and disconnections (like in a Horse / Trailer), the protection
circuit should be installed after the connector at the trailer side.

Circuit installation

Wire description

The protection circuit input wires are:

¢ The Car battery VCC (+) is red and marked with CAR+V label.

¢ The Car battery GND (-) is black and marked with GND label.

The outputs wires are:

¢ The Temperature Sensor VCC (+) connection is red and marked with OUT-P label.

¢ The Accessory GND (-) connection is black and marked with OUT-N label.
Connection description

The Car battery GND (-) input should be connected to the car ground or car battery (-).
The Car battery VCC (+) input should be connected to car 12/24V source or battery (+4).
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The output GND (-) should be connected to the Temperature Sensor GND (-) input.
The output VCC (+) should be connected to the Temperature Sensor VCC (+) input.

4.3 Technical Specifications

Electrical Ratings Value
Operating voltage range 9-32v
Reverse voltage protection yes

Maximum short term (up to 200 microseconds) @ 600v
reverse voltage protection

Maximum short term output 35v

Maximum supported current consumed by the 4ma
protected device
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