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1 Introduction

Thank you for purchasing ICON PRO ST-I.

In this manual you will find the procedures to correctly install and utilize ICON PRO ST-I. For more informa-
tion Effortech’s support team can be reached anytime at suporte@effortech.com.br.

2 Product overview

ICON PRO ST-I is a bidirectional satellite communication device with embedded intelligence that allows
remote asset to transmit and receive messages through satellites from all over the world. It uses Iridium™ low
orbit constellation. It was idealized to work outdoor so the circular connector is waterproof and the cabinet has
IP67 protection rate. The device also has serial communication, digital inputs and outputs, compatible GPS
with GPS and Glonass constellations. The source voltage allowed is between 9 and 32 V making it possible
to operate in automotive applications, agriculture, utilities, IoT and more. The device supports up to 340 bytes
being sent of uplink to 270 of downlink, in other words, up to 340 bytes is for MO messages (originated by
the module) and 270 bytes is for MT messages (sent to the module). The messages are directed to the
Iridium™ Gateway that get connected safely with the application server through TCP/IP.

The device’s embedded intelligence allows it to be used in stand alone mode. It means that the device does
not need a second command or dependence hardware, so all the peripherals and sensors communication
and data processing can be done by the device only whether monitoring sensors, sending GPS location,
doing routines for actions inside events or even work in operate mode where the device answers to a second
hardware only.

This device can be used for RS232 or RS485 serial communication. In the RS232 version, ICON can
answer a Leaf protocol command or even in a configured version like transparent channel where is sent to
the satellite everything that is received from serial communication. In the RS485 version the device must go
through a different development process so it can be adjusted to the client’s protocol because it can be used
as a peripheral in the existing RS485 network, answering to the network commands or even being the network
master.

2.1 Mainly advantages

The mainly advantages of utilizing ICON PRO ST-I are:

• IP67 protection rate cabinet;

• Sturdy voltage source protected against Load Dump that accord to ISO 7637- 2:2004 - Pulse 5 for 12V
and 24V systems;

• Low latency because a low orbit constellation is used;

• Geopositioning through GPS and Glonass;

• Anatel homologation;
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• Embedded intelligence;

• Inputs and outputs that can be used in a lot of applications;

• Market’s main trackers integration;

• Stand alone mode which makes possible IoT connectivity with purely satellite communication.

2.2 Related documents

1. Iridium Short Burst Data Service Developers Guide

2. ICON PRO ST-I Datasheet

3. Parameters’ table - ICON PRO ST-I

4. RS232 Serial Protocol

5. ICON PRO ST-I Satellite Protocol

6. Command examples - ICON PRO ST-I

2.3 Accessories

ICON PRO ST-I comes with some accessories so the assemble can be done. See section 4 for more
details on the installation process.

Fig. 1 shows ICON PRO ST-I kit along with its accessories:

• 1 ICON PRO ST-I

• 1 fixation base

• 1 LLT model 12 gauges external electrical whip

• 1 LTT sealed circular connector (counterpiece)

• 3 fixation screws

• 3 covers for the screws’ hole



ICON PRO ST-I ELABORATED REV. 01

Lorena C. Carvalho PAG 5/30

User Manual APPROVED DATE

Pedro Braga 13/09/21

Figure 1: ICON PRO ST-I complete kit

2.4 Environment

The environment conditions so the ICON PRO ST-I can be operated are listed in the following table.

Table 1: Operating Conditions

Parameter Value
Operational temperature -20 a +85ºC
Dust and water ingress IP67

2.5 Connector

2.5.1 Part Numbers

In Fig. 2 there is a sealed circular connector (male) M16 with 12 pins (LLT, Shenzhen Lilutong Connector).
The part numbers can be seen in table 2 and also the recommended coupling connector.

Table 2: Connector speci�cations

Parameter Value
Connector type M16 - 12 gauges (male)

Connector's part number LLT-M16-05012F1051
Coupling connector M16 - 12 pins (female) IP67

Recommended part number LLT-M16-05010F1051
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2.5.2 Pinout

The pin positions can be seen in �g. 2 and the pin descriptions are in the following table.

Figure 2: Male connector pin position

Table 3: ICON PRO ST-I pinout

Pin Wire color Signal Description
1 Gray TX-RS232 Serial communication output
2 Violet RX-RS232 Serial communication input
3 White IN 2 GND enabled digital input
4 Black and white IN 3 GND enabled digital input
5 Orange OUT 1 GND enabled output
6 Yellow OUT 2 GND enabled output
7 Blue IN 4/IGN High level enabled digital input
8 Green IN 1 GND enabled digital input
9 Black GND GND reference signal

10 Red VBAT 9V-32V
11 Brown - -
12 Black and red - -

2.6 Cabinet

ICON PRO ST-I cabinet dimension scratch and its �xation base can be seen in the following �gures along
with a real photo of it.
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Figure 3: ICON PRO ST-I

Figure 4: Side and bottom views
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Figure 5: Cabinet side view with the �xation base

Table 4: Cabinet speci�cations

Parameter Value
Length 159mm
Width 175mm
Height 55mm

2.7 Assemble holes

There are 3 holes on the ICON PRO ST-I extremities for the cabinet to be coupled on the �xation base. The
following table shows the assemble hole speci�cations and the recommended �xation screw.
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Table 5: Assemble hole speci�cations

Parameter Value
Screw hole diameter 4mm

Screw head clearance diameter 8mm
Hole length 23,7mm

Remommended screw Stainless steel M4 Allen Cylindrical Head Screw X 8mm

2.8 Mass

ICON PRO ST-I mass speci�cations are in the following table.

Table 6: Mass speci�cations

Parameter Value
Main module mass 376g(� 0.5g)
Fixation base mass 144g(� 0.5g)

Set mass 520g(� 0.5g)

3 Electrical speci�cations

3.1 Inputs and outputs

3.1.1 Inputs

ICON PRO ST-I has 3 low level (GND) enabled digital inputs and 1 high level enabled digital input (usually
used for ignition).

3.1.1.1 Ignition

ICON PRO ST-I ignition input is high level enabled. It means that for the device to recognize ignition is
enabled its voltage must be between 9 and 32VDC. It also has an ADC functionality that makes possible a
lot of applications like an analog sensor reading, for example (this application is still in development, for more
information get in contact with commercial or support team).

This input supports non-recurrent pulse up to 60VDC and does not have addictional protection . It means
that existed functionalities and protections assures this input working only up to the mentioned limits.
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3.1.1.2 Digital inputs

There are other 3 inputs. Those 3 are enabled through low voltage level (GND). It supports up to 60VDC
and DOES NOT have more protection,

3.1.2 Outputs

ICON PRO ST-I has 2 low level enabled outputs. Output characteristics that must be followed for correct
functioning are shown in the table below:

• Protection against short circuit: 700mA;

• Load maximum voltage: 40V.

The protection works opening the output and turning off the load for currents higher than 700mA.

It is not recommended to directly install inductive loads in the outputs, if it is done the recommen-
dation is to include a freewheeling diode, for example.

3.2 Source interface

Table 7: Source speci�cations

Parameter Value
Input range 9-32V DC

Protection against reverse bias -40V DC

The protection circuit can bear up to 200V.

3.2.1 Load dump protection

The voltage source has protection against load dump, according to ISO 7637-2:2004 – Pulse 5. It means
the device is protected against voltage spike that can be caused by device's source voltage. This effect is really
common in automotive applications.

ISO 7637-2 norm is about load dump as voltage spike occurred in the alternator when it is disconnected
from the battery or is in its activation moment. This spike has different values for batteries with 12 or 24V
source voltages. For light vehicles or vehicles with 12V batteries, the voltages can be 65V up to 87V when the
load dump effect is happening. For heavy vehicles or vehicles with 24V batteries, this effect can make occur
peak voltages of 123V up to 187V and the time period of it can be 40ms up to 400ms. Said that, the devices
connected to those source voltages need to be prepared for it.

Fig. 6 shows a graph that exempli�es a generic voltage spike occasioned by vehicle's alternator in the
source voltage of the devices that share the same line. That is the case for devices powered by vehicle's
battery.
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As we can see in �g. 6 the curve represented by letter 'a' is the voltage level when the load dump effect
occurs and the curve represented by letter 'b' shows how the protection circuit must behave in the voltage
point of view. That said, the voltage is "mowed" after achieving a maximum limit voltage and its value is kept
till voltage levels are adjusted. Another option would be to cut the voltage source, it means that a device is
used to open the circuit so that there is not a voltage source anymore when it recognizes a voltage level that
is higher than the value expected till the voltage is back to normal.

ICON PRO ST-I protection system is based in a MOSFET utilization. The MOSFET works as a switch,
when the voltage value surpasses 38V the MOSFET "opens" leaving the circuit with no voltage source and the
voltage source only is re-stabilized when the voltage level is normalized. In other words, for voltages that are
above the limit the device does not work and will only start working again when the voltage is below the limit.

Figure 6: Battery voltage source Voltage x Time graph

3.2.2 Reverse bias

Reverse bias is a protection that assures the device will work properly even in cases where there is inversion
on the voltage source polarity, in other words, when the device has its source connections inverted (GND pin
is connected in the VCC pin and vice-versa). ICON PRO ST-I assures it will not burn out when the voltage
source is up to -40V.
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3.2.3 Operational energy consumption

Table 8: Operational energy consumption

Parameter Value
Stand by (data reception) � 50mA

Transmission Mean 150mA, peak 2A

3.3 Interface Serial

ICON PRO ST-I has RS232 or RS485 serial interface. In its default con�guration RS232 serial is used. The
host device connected to ICON must have the baud rate con�gurations that are shown in the next table.

Table 9: Baud rate con�gurations

Parameter Value
Baud Rate 38400 b/s (default)*
Data Bits 8

Parity None
Stop Bits 1

Communication speed as well as other con�gurations can be changed through the test and parameteriza-
tion software (offered in Effortech's site or by support team).

Serial communication line is protected against short circuit and overvoltage up to 500V.

4 Installation guide

In this section you will �nd ICON PRO ST-I installation guide.

4.1 Installer quali�cations

The installation must be done by a quali�ed installer and with experience installing satellite communication
electronic equipment.

4.2 IMEI

Before the installation, the ICON PRO ST-I IMEI number and its installing localization must be registered.
The IMEI number is the ICON PRO ST-I network address and it is used for provisioning, charging, sending or
receiving messages from the device or to the device.
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The IMEI number can be found in the tag that is under the cabinet (�g. 7).

Figure 7: Etiqueta com o IMEI na parte de baixo do gabinete

Alongside ICON PRO ST-I there is one more extra tag with the IMEI number. Therefore, if the device is
installed in a place that the access is dif�cult or in a way that the tag is covered, this extra tag can be �xated in
a more accessible side where the IMEI number can be seen.

4.3 Choosing the assemble place

The assemble place is a very important matter for the installation to be succeeded. The following orienta-
tions must be followed:

• The place must provide a safe installation avoiding the cabinet to be exposed to solid object impacts;

• ICON PRO ST-I goal is not destined to work near people. You must always con�rm if the device is
assembled in a place that is more than 20cm far from people because of the conformity that established
the RF exposure limits;

• The place chosen must be horizontal and �at if you want a ideal uniform performance of the satellite;
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