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Developed Data Transfer Characteristics

SATELLINE-3AS is a half-duplex radio mo-
dem suitable for a variety of data transfer
applications, in particular ones demanding
high speed and precision. In addition to the
maximum data speed of 19.2 kbps and chan-
nel spacings 25 kHz or 12.5 kHz, it offers a =
number of features and functions that are
highly useful in the installation stage as well

as in routine operation.

The SATELLINE-3AS software includes a
selectable error correction, which improves
the functioning of the radio modem under in-

terference.

SATELLINE-3AS is compatible with the in-
terface types RS-232, RS-422 and RS-485.
The software of the radio modem can be up-
dated through the interface from a PC, with-
out changing the hardware.

The Model SATELLINE-3ASd is equipped
with a LCD display of its own, which facili-
tates programming of the radio modem.
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Support from your radio
modem supplier

Satel possesses not only the world's
widest selection of UTF and VEHE ra-
Jio modems bar also extensive and
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This manual is copyrighted by SATEL with all rights reserved. SATEL is an abbreviation for SATEL
QY. QY is an abbreviation for shareholders company according to Finnish law. No part of this
publication may be reproduced, transmitted, transcribed, stored on a retrieval system or
translated into any other language or computer language, in whole or part, in any form or by
means, whether it be electronic, mechanical, magnetic, optical, manual or otherwise without the
prior written consent of SATEL.

SATEL reserves the right to make changes to its products or to discontinue any product or service
without notice, and advises its customers to obtain the latest information available to verify that
the information relied on is current.

SATEL’s software is provided ‘as is”. All warranties and representations of any kind with regard to
the software are hereby disclaimed, including the implied warranties of merchantability and
fitness for a particular purpose. Under no circumstances will manufacturer or developer of the
software be liable for any consequential, incidental, special or exemplary damages even if
apprised of the likelihood of such damages occurring. Tile to the software and all copyrights
and proprietary rights in the software shall remain with SATEL. You may not transfer, sub-license,
rent, lease, convey, copy, modify, franslate, convert to another programming language,
decompile or disassemble the software for any purpose without SATEL's prior written consent.

SATEL’S PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO
BE SUITABLE FOR USE ON LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.
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SATEL is a Finnish electronics and telecommunications company that specialises in wireless data
communications. It designs, manufactures and markets radio modems for data communications
and alarm transfer systems. The main user groups include industrial companies, public
organisations and private persons.

SATEL is a leading supplier of radio modems in Europe. The Satel radio modems are type
approved in most European countries and elsewhere.

The amount of data transferred in a local area data communications network exhibits a
tendency of continuous growth. On the other hand, the average size of a communications
system is increasing. Satel’s response to these market tendencies is the SATELLINE-3AS, the first
radio modem from SATEL with a data speed of 19.2 kbps over the air. The data speed of RS
interface is selectable between 300 ... 38 400 bps.

The SATELLINE-3AS offers several new options related to the use of the radio modem. For the

first time, there is a built-in hardware compatibility with three selectable data interfaces, the RS-
232, RS-422 and RS-485.

A special model of the radio modem, the SATELLINE-3ASd, is equipped with a liquid crystal
display (LCD), which provides the user with several new, useful functions. The display can be
utilised in the SETUP mode for example during the implementation stage. Thanks to the display
it is possible to change the settings of the radio modem in the field without using an external
terminal. It can also be used for testing the quality of the radic connection between the stations.

The SATELLINE-3AS offers the possibility to use forward error correction (FEC) over noisy radio
channels. Error rate is minimised by means of advance checking and correction of the data
packets. This is done transparent to the user.

The radio modem has three basic operating modes: the Data Transfer mode, Setup mode and
Test mode. In the basic model SATELLINE-3AS the setting of operating parameters and selection
of mode and function is performed with a PC through the RS interface. The model SATELLINE-
3ASd is equipped with a LCD and four push buttens. In addition to changing the settings of the
radio modem, the display is used for testing the operating condition of the radio connection.

1. SATELLINE 3AS has a maximum data speed of 19.2 kbps and channel spacings 25 kHz or
12.5 kHz.

2. SATELLINE-3AS is compatible with the interface types RS-232, RS-422 and RS-485.

3. The model SATELLINE-3ASd is equipped with a LCD of its own, which facilitates setting up of
the radio modem.



4. The SATELLINE-3AS software includes a selectable error correction, which improves the
functioning of the radio modem under interference.

5. The software of the radio modem can be updated through the interface from a PC, without
changing the hardware.



Read these safety instructions carefully before using the product.

Warranty is void if the product is used against the instructions given in this manual or if the radio
modem is opened by unauthorised personnel.

The radio modem should only be used with the frequencies and power levels allowed by the
local authorities. SATEL is not responsible for any illegal use of its radio equipment.

The equipment described in this manual and technical description are only to be operated as
instructed in this manual. Correct and safe operation of this equipment can be assured only if
transportation, storage and operation are carried out correctly. This also applies to the
maintenance of this equipment.

To avoid electrostatic discharge (ESD) the radio modem and the terminal should be unpowered
while connecting data cables. Make sure that the different signal grounds in the devices have
the same potential. The power supply voltage must be checked to ensure the correct supply
voltage range is selected.



4 SATELLINE-3AS and SATELLINE-3ASd RADIO DATAMODEM =

4.1 Technical Specifications

The equipment complies with the ETS 300 683 specification for EMC regulations, ETS 300 220
specification for channe! spacing at 25 kHz channels, ETS 300 279 specification for EMC
requlations and ETS 300 113 specification for channel spacing at 12,5 kHz channels.

RADIO TRANSCEIVER
Frequency Range

Channel Spacing

Number of Channels
Frequency Stability

Type of Emission
Communication Mode
RADIO TRANSMITTER PART
Carrier Power

Carrier Power Stability
Adjacent Channel Power
Spurious Radiations

RADIO RECEIVER PART
Sensitivity

Co-channel Rejection
Adjacent Channel Selectivity
Intermodulation Attenuation
Spurious Radiations

DATA TRANSMISSION
Interface

Intertface Connector

Data speed of RS Interface
Data speed of Radio Interface

Data Formats

GENERAL
Operating Voltage
Power Consumption

Temperature Range
Antenna Connector
Construction

Size Hx W x D
Installation Plate
Weight

370...470 MHz
12,5 kHz/25 kHz
160/80

< + 1.5kHz
F1D

Half-Duplex

10 mW...1 W /50 ohm
+2dB/-3dB

according to ETS 300 220/ETS 300 113
according to ETS 300 220/ETS 300 113

-116... -110 dBm (BER < 10 E-3)
>-12dB
> 60 dB
> 65 dB
< 2 nW

RS-232 or RS-485, RS-422

D15, female

300 - 38400 bps

19200 bps (25 kHz channel)

9600 bps (12,5 kHz channel)
Asynchronous RS-232, RS-422, R5-485

+ 9 ...+ 30 Ve

2.5 VA typical (Receive)

6.6 VA typical (Transmit)

0.05 VA typical (STAND-BY mode)
-25°C...+55°C

TNC, 50 ohm, female

Aluminium enclosure

137 x 67 x 29 mm

130 x 63 x 1 mm

250 ¢g



4.2 Basic Configuration and Installation

4.2} Basic Configuration

The radio modem is supplied with the following seftings (if not otherwise ordered):

Radio frequency Selection of the Customer L j
Radio settings 500 mW / -110 dBm (25 kHz) or -112 dBm (12,5 kHz)

Addressing RX Address OFF / TX Address OFF

Serial port 1 ON /19200 / 8 bit data / None / 1 stop bit [ RS-232 |

Serial port 2 OFF / 19200 / 8 bit data / None / 1 stop bit [ RS-232 ]

Additional setup Error Correction OFF / Repeater Function OFF / SL-commands OFF
Tests Test Mode Inactive

Connect the power cables (+Vb and GND) to a 9 — 30 Vi, power supply with a power rating
of at least 1 A, Also connect the DTR -pin to a positive voltage. If the DTR pin is not connected,
the radio modem is in the STAND-BY mode and will not fransmit or receive data.

As a terminal program you can use SaTerm which is available free from your local dealer. You
can also use HyperTerminal in most of the Windows operating systems or any other ferminal
program. Basic seftings for any terminal program are computer serial port COMI, 19200 bps,
8 bit data, none parity, 1 stop bit . f the serial port COM1 of the computer is occupied you
should use another serial port.

NOTE!

When you want to program the radio modem in the SETUP mode via the terminal, the terminal
speed should be set to 9600 bps.

Basic configuration for port COM1 RS-232

9-PIN D-CONNECTOR  25-PIN B- CONNE CTOR RADIO MO DEM
D ™ |
ie e 1D ® 11
RD RD RD
? » ;e e 7
SGND SGND
i '° = *’
g ———=t
DIR
FLSE 630 mA slow ® |
— +Vh ® 15
' GND
\ -

tvb  GND



5.1  RS-Interface

5.1.1 D15 Connector

The radio modem is referred as a DCE (Data Communication Equipment) and PC’s and
terminals as DTE's (Data Terminal Equipment). The SATELLINE-3AS radio modem has a 15-pin
‘D’ type female connector for all the interface connections.

The design of the radio modem will take into account any filtering necessary on these
connections to ensure compliance with spurious emissions and EMC regulations. The user
should therefore not need to take any further precautions against emissions out of the radio
modem.

The radio modem has two RS-ports, COM1 and COM2. Port COM1 has RS-232-level
interface and port COM2 has RS-232, RS-422 and RS-485 inferfaces. Only one port can be
used for communication at a time. Port COM2 can be used in R$-422 or RS-485 mode only if
it is physically set at the factory, the mode change is not possible afterwards by software only.

NOTICE WHEN MODE PIN (12) 1S CONNECTED TO THE GROUND (SETUP MODE)
THE RADIO MODEM ALWAYS USES PORT COM1 (PINS 7,9,11} | So if you are using
port COM? for communication vou have o use an aporopriate cable for SETUP mode.




5.1.1.17 Pin configuration

PIN® —

—PINTS

O

O

PINT —

L PIN8

D-15 female connector in the radio modem

Pin number is the number of the pin in the radio modem.
Direction IN is data from DTE (Data Terminal Equipment) to the radio modem.
Direction QUT is data from the radio modem to the DTE.

PORT AND LEVEL ~ {PIN DIRECTION  [DATAPINNAME] ... S ___
COM1 RS-232 2 QuUT CD Optional *
5 OUT RSS! Optional *
6 OuUT CTS Optional *
7 - SGND Signal Ground
9 QuUT RD Receive Data
10 OuT DSR Optional *
11 IN 0 Transmit Data
13 IN RTS Optional *
COM?2 RS-232 2 OuT CD Optional *
3 OuUT RD Receive Data
4 IN D Transmit Dota
5 ouT RSS! Optional *
7 - SGND Signal Ground
COM2 RS-422/485 |2 OUT A’ Receive data positive
3 OUT B’ Receive data negative
4 IN A Transmit data positive
5 IN B Transmit data negative
COMMON PINS
] DTR ON (VB) / STAND-BY (NC)
8 GND Power ground
12 MODE DATA (NC) / SETUP (GND)
15 VB Operating voltage
14 VB Operating voltage optional *

"} Optional pins are not necessary for the normal operation, they should be used if needed.



RSSI = Received Signal Strength Indicator, can be used for monitoring the signal quality with a
DTE.

CTS = Clear To Send, used in handshaking. Indicates when the radio modem is ready to
accept data on the TD line.

SGND = Signal GrouND. Can be connected to GND.
RD = Receive Data. Data from the radio modem to the DTE.

DSR = Data Set Ready. Indicates "ON" state of the modem. The signal level is the same as the
DTR signal level.

TD = Transmit Data. Data from the DTE to the radio modem.

RTS = Request To Send, used in handshake. The DTE usually enables RTS when it is ready to
receive data. NOT IMPLEMENTED in the radio modem.

CD = Carrier Detect. Indicates a strong signal on the radio channel, can be used to avoid data
collisions on the radio channel.

DTR = Data Terminal Ready, when connected fo the operating voltage (VB) the radio modem is
ON, when not connected (NC) the radio modem is in the STAND-BY mode

MODE = selects the DATA mode if not connected, and SETUP mode if grounded. SETUP mode
is only needed when installing the radio modem, usually the radio modem is always in the DATA
mode.

VB = Operating voltage.

5.1.1.2 RS-232 Interface

RS-232 standardises serial communication between computers and between computer terminals
and modems. Most applications use the RS-232 standard for interfacing peripherals to personal
computers. RS-232 uses transmission lines in which the state of each signal is represented by
referencing the voltage level of a single line to ground. R$-232 was designed for serial
communication cable up to distances of 15 m. RS-232 is implemented differently in different
peripherals so all peripherals using RS-232 are not necessarily compatible.



5.1.1.3 RS-422 [nterface

RS-422 defines a serial interface much like RS-232. However, RS-422 uses balanced {(or
differential) transmission lines. Balanced transmission lines use two transmission lines for each
signal. The state of each signal is represented by the relative voltage of the two lines to each
other. For example, the TX signal is carried on two wires, wire A and wire B. A logical 1 is
represented by the voltage on line A being greater than the voltage on line B. A logical O is
represented by the voltage on line A being less than the voltage on line B. Differential voltage
fransmission creates a signal which is more immune to noise as well as voltage loss due to
transmission line effects. Thus, you can use RS-422 for greater cable distances {up to 1 km) than

—T>
=

R3422

1FIF

5.1.1.4 RS-485 Interface

RS-485 expands on the RS-422 standard by increasing the number of devices you can use from
10 to 32 and by working with Half-duplex bus architectures. Only one pair of cables is needed
compared to the two pairs needed in RS-422. Unlike the RS-422 standard, RS-485 addresses
the issue of using multiple fransmitters on the same line. RS-485 defines the electrical
characteristics necessary to ensure adequate signal voltages under maximum load, short-circuit
protection, and the ability to withstand multiple drivers driving conflicting signals at the same
time.

l BI
_<F - RS485 INTERFACE GD_
* *
Al A
4—§ o m o %
B g )

5.1.1.5 Termination

Each differential pair of wires is a transmission line. You must properly terminate the line to
prevent reflections. A common method of terminating a two-wire multidrop R$-485 network is to
install terminating resistors at each end of the multidrop network. If you daisy chain multiple
instruments together, you need a terminating resistor only at the first and last instruments. The
terminating resistor should match the characteristic impedance of the transmission line (typically

100~120 ohm).



5.1.1.6 RSS| indicator

Received Signal Strength Indicator, RSSI, ( pin 5) announces the received field strength of the
signal. This signal can be used for the approximate determination of the signal level. In the
following figure is the typical voltage level as a function of the signal level. Notice that voltage
drops with a good signal level (>-25dB). This occurs when the distance of the two modems is
less than 10 meters.

48 1 RSSI-pin level / V

: Signal strength / dBm
04— . { | o f ' ; ‘ ' | i ; t |
OFF -120 -118 -116 -110 -100 -0 -80 -70 -60 -50 -40 -30 25 -20 -15 -10




5.1.2 LED indicators
The five LED’s at the front of the radio modem indicate the operation of RS-interface:

LED symbol |Indication - |Red | Green

RTS Status of RTS-line on port Active Inactive
COM1

CTS Status of CTS-line on port Active Inactive
COMI1

D Data on TD-line Data on line | No data

RD Data on RD-line Data on line |No data

CD Status of radio signal carrier Active Inactive
level

RTS indicates the state of the pin 13. The data terminal equipment {DTE) usually enables RTS
when it is ready to receive data. By default the DTE enables RTS to active.

NOTE!
If you are using the hardware (RTS/CTS) handshake, the RTS is NOT IMPLEMENTED in the

radio modem.

CTS indicates the state of the pin 6. It is active when the radio modem is ready to receive data
for radio transmission.

TD indicates the radio modem is receiving data on the RS line.
RD indicates the radio modem is sending data on the RS line.

CD indicates a radio signal exceeding the sensibility level.

15



5.1.3 RF Interface

The antenna connectors type is TNC and the impedance is 50 ohms. The transmitter output
power is between 10mW - TW.

The bitrate in the radio channel depends on the radio channel width, with a 25 kHz channel the
bitrate is 19200 bps and 9600 bps with 12,5 kHz radio channel. The radio bitrate is always the
same independent of the RS line bitrate. If the RS line bitrate is slower or faster than the radio
channel bitrate the radio modem buffers the data temporarily so it will not be lost.

OUTPUT POWER mW | QUTPUT POWER dBm
10 10
20 13
50 17
100 20
200 23
500 27
1000 30

Conversion table for output power

NOTE!

Setting the radio data modem to a power level other than those specitied by the local
authorities is strictly forbidden. The use of non-approved power level can lead to prosecution
by the local authorities. SATEL is not responsible for any illegal use of its radio equipment.




5.1.4 Display and push buttons (SATELLINE-3ASd)

The SATELLINE-3ASd radio modem contains a back-lit liquid crystal display (LCD). The display
shows the settings of the radie modem, field strength and battery charge condition. Using the
LCD and the push buttons it is possible to change the settings of the radio modem without using
an external terminal.

The display units back light is activated by pushing any of the buttons.

Field strength Operating
of the last voltage
received message level
Tase | [lane
Display in the DATA 468, 2098 MHz 4— Current frequency
MODE COH1s 1929'3N31 | Current port setting
SETUF

Functions of the Push
Buttons

Display showing the SE:ITEITLIHE-ZEEE
SW Version ersion 1.23

¢ Active line cursor
FERUenCY

dressing.

Display in the SETUP
MODE

2

(=N

Een
L TRILN o

DNOBONS)

Cancel/Back button f Select button

Up button Down button



5.2 Data Transmission (RS-interface)

5.2.7 Data format

The SATELLINE-3AS radio modem uses asynchronous data format. Asynchronous transmission
does not require a continuous synchronising signal from the fransmitter to the receiver. The data
bits of each character are preceded by a start bit and followed by one or two stop bits. They are
inserted after the data bifs to provide a minimum period between characters.

Standard data bit rates for SATELLINE-3AS are 300, 600, 1200, 2400, 4800, 9600, 19200
and 38400 bps {bits per second)

The length of the data field should be 7, 8 or © bits. If the data length is 9 bits, the selection
of parity has to be NONE.

When a parity bit is used, its logic state depends on the specific character code and whether the
agreed protocol specifies even parity or odd parity. The parity bit is simply made 1 or 0, as
required, to make the total number of 1s in the data an even (even parity} or an odd (odd
parity). Note that the parity bit itself is included in the count, but the stop bit or stop bits are
excluded.

The whole character length includes start bit, data bits, parity bit and stop bit or bits. The
character length is 10, 11 or 12 bits.

j Start | Data l Parity ]STOp |

Asynchronous data format

Example:
8 bit data value is 204 { 11001100 binary }, start bit is O, parity is none, 0 or 1and stop bit 1.

The possible characters are:

DATA FORMAT CHARACTER CHARACTER LENGTH = |
8 bit, no parity, 1 stop bit 0110011001 10 bit
8 bit, even parity, 1 stop bit 01100110001 11 bit
8 bit, odd parity, 1 stop bit 01100110011 11 bit
8 bit, no parity, 2 stop bits 01100110011 11 bit
8 bit, even parity, 2 stop bits  [011001100011 12 bit
8 bit, odd parity, 2 stop bits 011001100111 12 bit

It can be seen that there are always 2, 3 or 4 extra bits per one data word, that must be taken
into account when calculating the system throughput.

1 M



If the data speed, character length, parity or the number of stop bits are incorrectly set, errors
will appear in fransmission. At reception they appear as "error characters" or as an incorrect
operation of the modem.

The data setftings of each station of the system can be different except for the data length. The
data length must always be same in the whole system.

The data format can be selected in the SETUP mode.

5.2.2 Handshaking

Handshaking must be used if there is a need to control the transmission between a terminal and
a radio modem. For example, SATELLINE-3AS may not be ready to send because the radio
channel is busy or the data buffer is full. Handshaking is used to prevent data loss.

Handshaking is not needed under the following conditions:
e radio channel is relatively free, it can be seen from the CD led
¢ your system can handle overlapping messages

The 3AS supports partly hardware handshaking {RTS/CTS). Hardware handshaking (or flow
control) works by altering the state of the RTS {Request To Send) and CTS (Clear To Send) lines
on the RS232-interface between the radio modem and the data terminal equipment (DTE). CTS
is used by the radic modem on the sending end of a transmission. When the radio modem is
ready to receive data, it changes the state of the CTS signal to active and the DTE starts
transferring data. If the radio modem is unable to accept the data as fast as it is received from
the DTE, the radio modem will change the state of the CTS to inactive fo inform the DTE that the
modem buffer is almost full. The DTE will then suspend data transfer. Once the radio modem
has emptied its buffer by transmitting the data to the radio channel, it will change the state of
the CTS back to active again. The CTS is always on in the radio modem.

RTS is changed by the DTE when receiving data. When the DTE cannot accept data at the rate
at which it is sent on the RS232-interface, it will disable RTS. The DTE enables RTS again when it
is ready to resume receiving data from the radio modem. THE RTS IS NOT IMPLEMENTED IN
THE RADIO MODEM. IT WILL IGNORE THE RTS SIGNAL. Usually this is not a problem since
most of the DTE’s are fast enough to receive data from the radio modem.



5.3 Data Transmission (Radio-interface)

5.3.1 Addressing

It is possible to use addresses both in data transmission and reception on the radio channel. The
address consists of two data characters (totalling 16 bits). The address consists of the first two
characters of the data packet, that the radio modem adds to every sent packet and/or checks
for in every received packet. {compare to SL-command SLAxy, where ADD H corresponds to x
and ADD L corresponds to y)

Address range is from 0000h (h for hexadecimal) to FFFFh in hexadecimal format (0-65535 in
decimal format). The maximum data length is 1 kB (kiloByte) with a repeater, in normal use it is
not constrained.

[ ADDH | ADDL | DATA 1

For example, address 1234h (4660 decimal) where 12 is ADD H and 34 is ADD L.
For another example, ABFFh (44031 decimal} where AB is ADD H and FF is ADD L.

The addresses can either be the same in both directions or the transmitting and the receiving
addresses can be different. It is also possible to transfer the received address to the RS interface.

You can use addressing for

- preventing unwanted messages for DTE’s that might not handle it (multi-slave system)
- preventing messages circulating between repeaters

5.3.1.1 Transmission

Lo (((

eeeeeeee

{ Data ] { _Data |
Fig 1. Address of transmission has been Fig 2. Address of transmission has been
set OFF. Radio modem will transmit the set ON. Radio modem will add the
data packet as such. address to the beginning of the data

packet.



5.3.1.2 Reception

[t ;
; (a{\(( (Address Data | | <((( (Address [Da

q
Fig 3. Address of reception has been set Fig 4. Address of reception has been set
ON, and address of radic modem is ON, but the address of radio modem is
identical to address of received data different from the address of the received
message. data message. Radio modem will prevent
Radio modem will remove the address data packet from being transferred to the
from the beginning of data packet and data line.

will send data to the data line.

(¢ ¢ aa

¢ Data ] {JAddress [ Data |

Fig 5. Address of Fig 6. Address of reception Fig 7. Address of reception

reception has been set has been set OFF. has been set ON but there

OFF. Radio modem will consider is no address in the data
characters of the address packet.

Radio modem will to be a part of data and Radio modem will transfer

transter all received will send all characters to data to data line ONLY if

data to data line. data line. the address is valid.



5.3.2 Error Correction

SATELLINE-3AS offers the possibility o use Forward Error Correction (FEC), that can be set in
the SETUP mode. If set, the SATELLINE-3AS adds extra FEC information to the data packets on
the radio channel. The extra symbols give protection over noisy radio channels.

FEC should be used when the distances are long and if the radio channel has a lot of
interference.

FEC increases transmission delay by 30 percent.

For the exact delays refer to the table in appendix A.



5.3.3 Repeater

in case there is a need to extend the coverage of the radio modem network, the SATELLINE-3AS
can be used as a repeater station.

Data packets of maximum 1 kB (kiloByte) can be repeated. The repeater function has fo be set
on in the SETUP mode. In the repeater mode the radio modem works as an independent unit.
When a radio modem is used only as a repeater it requires a power supply and an antenna. No
other equipment is needed.

A radio modem working as a repeater can also be used for transmission and reception of data.
In the repeater mode the radio modem sends the received data in the RS line the same way as
usually. However at the same time it saves temporarily the received data. After finishing the
reception of data the radio modem does not turn back to the state where it observes the
interface lines. It directly transmits the saved data on the same channel. At the transmission of
data from the RS-line the function of the radio modem is identical to a non-repeating radio
modem.

There can be several repeaters in the same system and under the same master station. The
repeater stations can also be grouped in o chain, wherein the message goes through several
repeater stations. It is necessary to use addressing in a system with several adjacent or parallel
repeater stations fo avoid message from circulating between repeaters.

-
o
r

I

r

S

MASTER STATION SLAVE STAT



In a system with several adjacent repeater stations addresses should be used. This prevents
circulation of the message and secures that only the determined radio modem receives the
message.

All radio modems should have RX addressing set on and TX addressing set off. The base station
and substation terminals add a chain of addresses to the beginning of the data sent to radio
modem on the RS-line. Addressing is used in the following way to route a message:

| R1 ADD | R2 ADD | S ADD | DATA |

- the message from the master station terminal that contains the addresses of the repeater
stations (R1 ADD, R2 ADD) and the substation (S ADD ). Every address is two characters long

| R2 ADD | SADD | DATA |

- the message from the repeater station 1 to repeater station 2

| SADD | DATA

- the message from the repeater station 2 to sub-station 4

| DATA

- the message received from the RS-line at the sub-station 4

The string of addresses is created in the same way when the substation replies to the base
station but the routing is in the opposite way :

| R2 ADD | R1 ADD | M ADD | DATA

-R2 ADD is the address of the repeater station 1, R1 ADD is the address of the repeater station
1 and M ADD is the address of the base station



5.4 Timing and Delays During Data Transmission

When using a radio data modem, certain delays occur in wakeup, data transmission and
reception.

For detailed timing information refer to the delay tables in appendix A

5.5 Tests

You can use 2 different tests for testing the radio channel quality during installation.
When you turn the test on the radio modem starts sending test messages until the test is turned

off.

Short block
When this mode is turned on the radic modem transmits every second a 52 characters long
message.

Long block
When this mode is turned on the radio modem transmits constantly a 988 characters long
message.



6 SETIINGS :

The several settings in the SATELLINE-3AS radio modem can easily be changed. When pin-12 is
connected to ground {GND) radio data modem is turned into SETUP MODE. In the SETUP
MODE the settings of the serial port 1 are 9600 bps, N, 8,1. In this mode the features of
SATELUNE-3AS can be changed in the way described in chapter 6.1.

If the SL-command function is activated the channel and address can be changed without
moving into the SETUP MODE. Settings of the serial port are those set at the SETUP MODE. In
this function the features of SATELLINE-3AS can be changed in the way described in chapter
6.2.

6.1 Changing the settings using terminal

Connect the radic modem to a terminal or a PC that is in terminal mode. Check the correct
wiring of the cable from the wiring diagrams. Terminals data speed should be 9600 bps and the
length of the ASCIl code N,8,1. Connect the mode-pin {pin-12) into ground (GND). The radio
modem sends the following message to the terminat:

* ok ok koK SATEL 3AS *k &k kK
SW Version X.yz HW Version 02/01

1) Radio frequency 433.0000 MHz [ CF 433.0000 MEz, Spacing 25 kHz ]

2) Radio settings Tx Power Level 1000 mW / Rx Sensitivity Level -110 dBm
3} Addressing RX Address OFF / TX Address OFF

4) Serial port 1 ON / 19200 / 9 bit data / Even / 1 stop bit

5) Serial port 2 OFF / 19200 / & bit data / None / 1 stop bit [ RS-232 ]
6) Additional setup Errer Correctlion OFF /Repeater Function OFF/ SL-commands
OFF

7) Tests Test Mode Inactive

8) Restore factory settings

E) Exit

Enter selection >




6.1.1 Frequency

The radio frequency channel can be changed in position 1.

Enter selection >1

Active channel 433 .0000 MHz
Lower limit 432.0000 MH=z
Upper limit 434.0000 MHz
Channel spacing 25 kHz

Enter new frequency (MHz) or Esc to cancel > 433.5000

The channel can be selected within +/- 1 MHz tuning range from the factory-set center
frequency. The center frequency is set at the factory and cannot be changed. The chanrel is
given as a numerical value.

NOTE !

Setting the radio modem into frequencies other than those specified by the local authoroties is
strictly forbidden. The use of non-approved frequencies can lead to prosecution by the local
authorities. SATEL is not resnonsible for anv illeaal use of its radio eauibment.




6.1.2 Qutput power and sensibility

The Tx output power fevel and Rx sensitivity level can be changed in position 2.

Enter selection >2

1) Tx Power Level 1000 mW
2) Rx Sensitivity Level -110 dBm

Enter selection or Esc to cancel >1

X

) Set
) Set
) Set
) Set
) Set
) Set
) Set

Power setup

Power level 1000 mW

10 mwW
20 mw
50 mW
100 Mw
200 mwW
500 Mw
1000 Mw

Enter selection or Esc to cancel >6

OK !

Enter selectlon or Esc to cancel >2

OK !

RX Sensitivity level -110 dBm

Sensitivity setup

Enter new value (80 - 118) or Esc to cancel > -115

NOTE |

Setting the radio data modem into power level other than those specified in the instructions is
strictly forbidden. The use of non-approved power level can lead to prosecution by local
authorities. SATEL is not responsible for anv illeaal use of its radio eauioment.




6.1.3 Addressing

The address can be turned on or off and changed in position 3.

Enter selection >3

Addressing setup

RX Address OFF
TX Address OFF

)} Change RX address
) Change TX address
)} Set RX address ON
) Set TX address ON

Enter sgelection or Esc to cancel >1

RX address setup

RX Address 0000
Enter new address (HEX) or Esc to cancel >1234

Enter selection or Esc to cancel >2

RX address setup

R¥X Address 0000
Enter new address (HEX) or Esc to cancel >1234

Enter selection or Esc to cancel >3

Enter gselection or Esc to cancel >4

The address is given in hexadecimal form in which case the number of different addresses
exceeds 65.000. In one radio data modem the address can be the same or in some special
cases (e.g. in repeater) also different in transmitting and receiving.



6.1.4 Serial port settings

The settings for serial port 1 can be changed in position 4 and for port 2 in position 5.

Fnter selection >4 (and 5}

Serial port 1
RS5-232 Setup

1) Port status ON

2) Data speed 18200

3) Data bits 8 bit data
4) Parity None parity
5) Stop bits 1 stop bit

Fnter selection or Esc to cancel >1

Serial ports 1 and 2

Status setup

1) Port 1 ON / Port 2 OFF

2y Port 1 QFF / Port 2 ON

Fnter selection or Esc to cancel >1

Enter selection or Esc to cancel »2

Serial port 1
Data speed setup

7y 19200 bit/s
8) 38400 bit/s
Enter selection or Esc to cancel >7

Enter selection or Esc to cancel >3

Serial port 1

Data bits setup

1) 7 bit data

2) 8 bit data

3) 9 bit data

Enter selection or Esc to cancel >2

Enter selection or Esc to cancel >4

e




Serial port 1

Parity setup

1) Even parity

Z2) None parity

3) 0dd parity

Enter selection or Esc to cancel »>2

Enter selection or Esc to cancel >5

Serial port 1

Stop bits setup

1) 1 stop bit

2) 2 stop bits

Enter selection or Esc to cancel >1

NOTE!

PORT 1 settings for the DATA mode.

Remember when connecting the MODE-pin (pin-12) to the ground the radio modem enters the
SETUP mode and communicates through PORT 1 with settings 9600,8,N,1 regardless of the

6.1.5 Special functions

Enter selection >6

Additional setup
Error Correction OFF
Repeater Function OFF
SL-commands OFF

1) Set Error Correction ON
2) Set Repeater Function ON
3) Set SL-Commands ON

Fnter selection or Esc to cancel >1

Enter selection or Esc to cancel >2

Enter selection or Esc to cancel >3

Refer to the corresponding chapter for more information.



6.1.6 Tests

Enter selection =>7

Test setup

Test Mode Unactive

1) Set Short Block Test ON
2} Set Long Block Test ON
3) Set All Tests OFF

Enter selection or Esc to cancel >1

Enter selection or Esc to cancel >2

Enter selection or Esc to cancel >3

Use tests when needed as described in corresponding chapter.

6.1.7 Restoring factory settings

Enter selection >8

Do you want to restore factory settings ? (Y/N)>

Press Y to restore factory seftings or press N to cancel.
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6.2 _Changing the settings using the display

Using the display it is possible to change settings of the radio modem without using an external
terminal. The radio modem goes into SETUP MODE, if SETUP (ll ) button has been pressed.

This is the DATA-'mode . 3;%,_%@@;3”595—
display, PORT 1 is on with COMT 2 192EEHE
seftings 19200,N,8, 1 sETuR

After the SETUP-button has
been pressed you cansee |SRTELLINE~ZRS
the modem type and the Uersion 1,23

software version,

Make required changes

This will save the changes in | [ oy want o
the non-volatile memory so | make changes
they are safe against power- | Fermanent 7
downs M YE=




6.2.1

Frequency

*RF frequency
Addressing
Fart 1
Fort 2
Additional
Test
Factory zetye
Contrast

CHNCEL &% SETUR
1

Press Setup

Active chakbnel
4&8, 2088 MHz

5

Press Chenge

LAMCEL CHRENGE

)

You can exit at any time with Change.
Press & or ¥, unfil the current value of
the digit is correct. Press next to move to
next digit,

Repeat 4 times.

Press & or ¥, until the value of the last
changeable digit is correct. Press set if
the frequency is correct.

The radio modem infarms, if the channel
is accepted [within = 1 MHz from the
center frequency

=

CF 458, 200 MHz
458, 2008 MHz:

CANCEL ¥ NEXT-

CF 4éa

L 2008 . [Hz
»463., 2008

THz

CONCEL A% HEXT:

2, 2008 MHz -

CF 4p8
»468, 280G MHz

45,
&8,

CANCEL &%  SET




6.2.2 Addressing

Press Setup

Select RX or TX
address pressing &
or ¥ and then
pressing Chonge

EF freausreg

*Rddressires

Fart 1

Fort 2

Additional

Test

Factory zetur

Contyast

CHNCEL A% SETUP
1

5

Press & or ¥, unfil the value of the first
digit of the address is correct. Press next
to move to next digit.

Repeat 4 times.

Press & or ¥ until if the ON/OFF -status
of the address is correct. Press set if the

status is correct.

“F¥ addr OFF
Tr addr OFF
CAHCEL  # CHAHGE

5

X RAddress
123 OFF

MEXT

CANCEL &%
R¥ FAddress
H@1e3 OFF
r
CANCEL 4% SET




6.2.3 Serial port seftings

EF freausncy
Rddressing
Press 4 cr ® until | *Part 1
the cursor points Fort 2
to the correct port | Hdditional
(Port 1 or Port 2) EEEE S ebe
acto et
and press Setup Conbract
CANCEL AY SEI?P

Press & or # until

the cursor points

to the parameter

you wish to

change and press

Change

Port status selection:

Press & or % until the cursor points to the
correct status.

To set correct port on, press set Note:
The cursor position initially indicates the
current setting

Data speed selection:

Press a or ¥ until the cursor points to the
correct velue and then press set

Note: The cursor position initiclly
indicates the current sefting

Number of dota bits selection:

Press 4 or ¥ until the cursor points to the
correct value and then press set

Note: The cursor position initially
indicates the current setting

Parity selection:

Press & or ® uniil the cursor points to the
correct value and then press set

Note 1: The cursor position initially
indicates the current setting

Nofe 2: If the number of data bits is 9,
parity has to be none

Number of stop bits selection:

Press & or ¥ until the cursor points te the
correct value and then press set

Note: The cursor position initially
indicates the current setting

0N

19200 bitrs

2 bit dats

Howme Farite

I stop bit
CANCEL &¥ CHANGE

|

*P1 ON - # P2 OFF -

Pl -OFF » P2:0ON
CAMCEL &% SET

368
S|
1268
2454
4=k
et
»19268
RE-LIt
CHEMCEL

bitrs
bit- -z
kit =
hitss
bit/z
hitsz
bitss
bitra

data
dats.
it data

EL A¥ SET

_ Paritd -
*Nons - earitd
Odd  parity

CONCEL &Y SET

Even

1 stoe bit
2 ster bit




6.2.4 Special functions

Press Select

Press 4 or ¥ unti
the cursor points
to the parameter
you wish to
change and press
Change to toggle
the status

6.2.5 Tests

Press Select

Press & or ¥ until
the cursor points
o the parameter
you wish to
change and press
Change to toggle
the status

RF fresusmoy
fddressins

Port |

Pogt 2
sHdditional

Test

Factory setup
Lontrask
CEHZEL &% SELECT

#Error Carr.
Fereater

OFF
SL-commands0FF
CENCEL A¥ CHAMGE

0N

RF freguency
Rddressing

Fort 1

Fort 2
Fdditicnsl
*Teat

Factiory setur
Contrast

CRHCEL &F SELECT

6.2.6 Restoring factory settings

Press Select

Fress YES to
restore factory
settings for
parameters

*ehort Block OFF
Long Block OFF
CRANCEL AF CHRNGE

EF freauency
Addreszing
Fart 1
Port 2
Hdditional
Tect
sFactory setur
Contrast
CAMCEL A% SELECT

(o gow want to
restore factory
settings 7

Mo YES




6.2.7 Contrast

Press Select

Press Change

Contrast selection:

RF frequency
Hddressing
Port 1
Fort 2
Hadditional
Test
Factord setye
Aontrast
CANCEL &Y SELECT

Press &4 or ¥ untii the cursor points to the
correct value ond press set

Naote: The cursor position initiclly
indicates the current setting

Disrlay contrast
4

CANCEL CHEMNGE

[, I A VR

CHNZEL: &%

=

ET




6.3 Changing the settings using SL-commands

All the settings can be changed with SL-commands. This makes it possible to control the modem
with an intelligent data terminal equipment (DTE,e.g. a PC or a PLC) with an appropriate
software. This makes it possible to use complex protocols in multi master and multi slave
systems. To use the SL-commands they must first be turned on in the SETUP mode.

6.3.1 Frequency

Channel commands |Target description R s i ]

SLHxx Write ram  [Freq =CenterFreq - xx*ChanSpace, where
xx=[00...99]

SLLxx Write ram | Freq =CenterFreq - xx*ChanSpace, where
xx=[00...29]

SL&NZ <CR=> Show ram | ({Freg-CenterfFreq)/ChanSpace

SL&+=nn<CR> Write ram | Freq =CenterFreq + nn*ChanSpace, where
nn=[0...MaxNumberOfChannels/2]

SL&+ >»nn<CR> Write Freq =CenterFreq + nn*ChanSpace, where

eeprom nn=[0... MaxNumberOfChannels/2]

SL&-=nn<CR> Write ram | Freq =CenterFreq - nn*ChanSpace, where
nn=[0...MaxNumberOfChannels/2]

SL&->nn<CR> Write Freq =CenterfFreq - nn*ChanSpace, where

eeprom nn=[0...MaxNumberOfChannels/?]

SL&F2<CR> Show ram | Frequency (Response is 'nnn.nnnn MHz)

SL&F=nnn.nnnn<CR |Write ram | Freq =nnn.nnnn MHz

>

SL&F=nnn.nnnn<CR | Write Freq =nnn.nnnn MHz

> eeprom

SL&C2 <CR> Show ram [ CenterFrequency (Response is 'nnn.nnnn MHZ)

Modem responds to all write commands with OK/ERROR



6.3.2 Addressing

Addressing Target description o ]
commands L ' e
SLAxx Write ram Id =xx, where x=[00h...FFh]
SLTxx Write ram | Tld =xx, where x=[00h...FFh]
SLRxx Write ram | Rld =xx, where x=[00h...FFh]
SL#I12<CR> Show ram |Id
SL#|=xxxx<CR> Write ram Id  =xox, where x=[0...9, A-F]
SL#|>xmx < CR> Write ld  =xxxx, where x=(0...9, A-F]
eeprom
SL#Te<CR> Show ram |Tid
SU#T =xxxx<CR> Write ram | Tid =xxxx, where x=[0...9, A-F]
SL#T > xxxx<CR> Show ram | Tld =xux, where x=[0...9, A-F]
SL#R2<CR> Write Rid
eeprom
SL#R=xxxx<CR > Write ram Rld =xxxx, where x=[0...9, A-F]
SL#R > xoxx < CR> Write RId =xxxx, where x=[0...9, A-F]
eeprom

Modem responds to all write commands with OK/ERROR

6.3.3 Special functions

Satel commands

Target description

SLSOS Write Save all setup info
eeprom
SL%Ve <CR> Show code |Version (Response is Vn.nn')

Modem responds to all write commands with OK/ERROR



6.3.4 Forming of the SL Command

By programming the radic modem with the SL command, please note that the form of the
address is different than in the SETUP MODE. In PROGRAMMING MODE the address is given
in hexadecimal (values between 0000 and FFFF) e.g. 2BFAh. By programming the radio
modem with SL command the address consists of an address of two 8 bit characters.

The radio modem requires the SL command as a continous packet. Either a file needs to be
created for the command or the application software designed for the radio modem must take
care of the continous transmission of the command. If there is a break in the transmission the
radio modem interprets the packets as transmitted dato.

Forming of the programming packet of the address

If you want to use e.g. address 2B5A hex start by converting the hex value to characters.
This can be done by using a map of characters to convert the numbers (Appendix1). The
following character map is for character set PC-8. In case you have another character set in
your computer you must use a different character map or use methods given in Example 2.

Example 1

Hex. address characters SL -packet
2B5A '+7' 'SLA+Z'

[T M

Create a file needed for the SL packet and name it e.g. AD_2B5A.TXT. The first line of your file

would be :
SLA+Z

You are now able to change the address of the radio modem. Copy AD 2B5A.TXT file to the
serial port. Note the settings of the serial port and the radio modem (see DOS mode
command):

copy AD 2B5A.TXT com]
The file can be sent by using ASCII file transfer in the communications software.
As some of the characters are used for controlling devices, there is no key for them in your

keyboard. It is preferable to use the following method if you are not familiar with the character
set you are using.



Example 2

Hex. address dec.values Characters

OAFF 10, 255 LF, DEL

1. You can use a hex edifor to create the address

2. If you have a PC you can type some of the characters by using ALT key together with a
numeric pad. Use a simple DOS editor. Press ALT key, use the numeric pad to enter the
decimal value (3 numbers, e.g. 10 ® 010) and release ALT -key.

e.g.
Hex. address  typing of the corresponding decimal values
OAFF ALT {down) O 1 O ALT (release) ALT (down) 2 5 5 ALT (release)

NOTE |

The SL command can not be used in terminal mode. You must create a file containing the SL
command and send the file to the radio modem.



7 NSTAUATION — T

/.1 The installation of a radio modem

The radio modem should be installed with the installation accessories supplied with the radio
modem.

1. By using the installation 2. By using the Velcro 3. By mounting the radio
plate, that should be tape supplied with the modem directly on the
fastened on the back side radio modem.

customer’s equipment .
of the radio modem.

The installation plate can
be mounted using the
holes provided on
installation plate.

NOTE |

When choosing the place for mounting, please check that water can not get inside the radio
modem. Avoid direct sunlight. It is not recommended to mount the radio modem on a
heavilv vibratina foundation. The attachment should be lessened with the helo of a resilient




/.2 Interface Cable Connections

7.2.1 RS-232 Wiring

NOTE!

Whenever connecting RS-232 interface cables to equipment, the equipment MUST FIRST
BE TURNED OFF.

PORT COM]1

RS-232 interface basic connection:

9-PIN D-CONNECTOR  25.PIN D CONNE CTOR RAGIO MOGEM
N D
vl L% 1
RD RD
ie 9
SGND
’e SGND 5
)
FUSE 630 mA slow DR __ | o,
] +vhb
- — 15
I GND
® 8
Vb GND

The range of voltage is 9 - 30 V. Connect the power cables to a power supply with a power
rating of at least 1 A. The operating voltage of the positive pole of the D 15 connector is
connected to the pin 15 of the D connector and to the negative pole 8. The DTR line in
position "1" can be used as an ON/STAND-BY switch. In this case the logical state "1"
(+5...+30 V) corresponds to ON and “0" (0 V...-12 V) to STAND-BY.

Especially in portable applications the DTR line (pin 1) of the radic modem should be swiiched
to position "0" when possible to save power.



Connection with handshake lines:

9-PIN D-CONNECTOR  25-PIN D-CONNECTOR RADIO MODEM
a | ID >« ] TD _ , D »
a .| RD 3 . RO RD .
7 «| RTS 4 . RTS , RTS . 13
g » ] CTS 5 ..| CTs _ crs |, ¢
s « | DSR & DSR psR_ | | g
5 « | SGND 7 o] SGND A sanp |, 5
1 — |} €D g ] .CD CD .0
4 + | DTR 20 DTR , DTR 1
[ FUSE gA slow Vb .
‘ GND

+Vi GND
PORT COMZ RS232
9-PIN D-CONNECTOR  25-PIN D-CONNECTOR RADIO MODEM
e 12 el P N I
2e -fﬂ N L _ R0 | o 3
5 o SG_ND 7. SGND SGND * 7
DTR
FUSE 630 mA slow —* |
| — +Vb -
- } . 15
GND | o 8

+Vb  GND

A5



7.2.2 RS-485 Wiring
PORT COM2 RS-485

RADIO MODEM
Data pesitive A * 2
Data negative _ g L g
‘:lj At e
Optional 8 e 5
resistor
DTR
FUSE 630 mA slow [ |
sl v | o
t —&8 15
Guo| 4 5
+Vb  GND

It there is only one device on each end of the line, you should terminate them with a 100-
1200hm resistor between the positive and the negative data line. However this is not
complimentary with short line lengths (1- 10 meters depending on the cable and the bitrate).

7.2.3 RS-422 Wiring
PORT COM2 RS-422

RADIO MODEM
RD positive A . 2
RD negative 8 . s
7D positive N .
TO negoative _ 8 s
BJ DTR
1
Cptional resistor FUSE 630 mA slow b —*
— + -
® 15
GND 8

+¥bh  GND
With a longer line lengths the positive receive and transmit lines should be terminated with a
resistor (100-1200hm) on both ends.

7.2.4 Power supply

The range of voltage is 9 - 30 V. Connect the power cables to a power supply with a power
rating of at least 1 A. The operating voltage of the positive pole of the D 15 connector is
connected to the pin 15 of the D connector and to the negative pole 8. The DTR line in
position "1" can be used as an ON/STAND-BY switch. In this case the logical state "1"
(+5...430V) corresponds to ON and "0" (0 V...-12 V) to STAND-BY.

Especially in portable applications the DTR line {pin 1) of the radic modem should be switched
to position "0" when possible to save power.



7.3 Antenna Installation

7.3.1 Hand portable equipment

* 1/4 wave antenna ( wave length on 450 MHz is about 70 cm)

e Helix antenna

The antennas are mounted directly on to the antenna connector (TNC) at the top of the radio
modem.

7.3.2 Equipment installed in vehicles

e 1/4-wave antenna

s 1/2 wave antenna

Ideally the antenna should be installed vertically and it should have at least 0.5 m of open
space surrounding it. In a small system 1/4 wave antenna is adequate. There should be a
ground plane below the antenna (truck bonnet or roof). In weak conditions a 1/2 wave antenna
is the most suitable. It can be mounted at the top of a pipe, as this provides it with as much
open space as possible. In places where the antenna cannot be connected directly to the TNC a
50 ohm coaxial cable must be used to provide the link between the TNC and the antenna.

7.3.3 Master station

s omnidirectional (1/4, 1/2 or 5/8 wave antenna)

» directional (yagi or corner reflecting antennay)

The antenna should be installed in an upright position. The exact location of the antenna
depends on a number of factors from system size to physical ground countours. As a general
rule, the antenna for a base station should be located at the highest point in the most central
location of the system.

Alternatively the base station antenna can be situated inside the building, providing that the
walls of the building do not contain metal.



7.3.4 General rules

In great distances or in otherwise severe conditions the operation of radio communication is
dependent on antennas and their mounting. In antennas, antenna cables and terminal adaptors
there should always be a gold plated connector. Since connectors of poor quality oxidate and
increase the attenuation in the course of time appropriate connectors and proper tools must
always be used in mounting. One should also check that both the antenna and possible fitting
elements resist well under all kinds of weather conditions and environmental contamination.

The metal-free zone around small antennas should be at least 1/2 m and big antennas >5 m.
The metal-free zone should be > 10 m around a repeater antenna combination. This means
that if a large network of radio modems is to be installed the best place for the antenna is at the
highest point of the building or even to use a radio mast. If a mast is used, the antenna can be
installed using a side-installation up to 2 ...3 m away from the mast itself.

When mounting the antenna pay also aftention to possible sources of interference such as:
¢ mobile phone network base stations

¢ local telephone network base stations

» television transmitters

* radio links

s other radio modem networks

e PC equipment (about a radius of 5 m from the antenna)

When ordering antennas please note that the antennas have been tuned to a certain frequency
range. Simple antennas and those made of stacked yagi-antennas are relatively wide band. The
frequency range of the antenna becomes narrower the more elements there are in a yagi-
antenna,

Keeping in mind the possible need for testing and service of the system. It is generally useful to
use, a rather long antenna cable in order to avoid the installation of radio modems near the
antenna. In which case it makes it easier to place an antenna to a place, possibly difficult to
access.

The antenna cable should be chosen according to the length, keeping in mind the following
recommendations:

Length Type Attenuation
<5m RG58 3.0 dB/10 m/450 MHz
5..20m RG213 1.5 dB/10 m/450 MHz
>20m Nokia RFX 1/2"-50 0.5 dB/10 m/450 MHz
>20m AirCom -+ 0.8 dB/10 m/450 MHz *)
*) AirCom+ cable is partly air insulated, thus an absolutely air tight connection

between the cable and the connector is required.



In great distances when the antennas are in optical positions a 6 dB power marginal is
adeguate. Since the connection is built on the reflection and/or the knife-edge diffraction the
path loss can vary even 20 dB depending on the weather conditions. In this case a short test can
give a false positive result of the quality of the connection. Thus the height of the antennas and
topographical obstacles must be surveyed with great care. From time to time an attenuating
connection can be used if the data transmission protocol is well prepared for this and the data
transmission that occasionally slows down does not cause any problems to the process.

Vertical polarized systems {antenna elements are in vertical position) are often used in radio
systems. [n a system between a base station and sub-stations the vertical polarization is generally
recommendable. The antenna of the radio modem can not be mounted on the same level with
the other sub-station antennas in the same building. The best way to distinguish from the other
antennas sifuated in the neighbourhood, is by mounting the antennas as far as possible from
each other on the altitude level. The best result is generally obtained when all the antennas are
in the same mast. With an extro ground plane between the antennas more distinction can be
obtained between the antennas in the mast.

A horizontal polarization can be used in data transmission between two points. With the
polarization attenuation more distinction is obtained in the vertical polarization interference. The
influence of the directional patterns of the antennas must, however, be taken into consideration,
It a distinction to another interfering antenna is wanted with the horizontal polarized antennas
there must be a good attenuation of the back lobe. In addtion to this the interfering radiator
should be situated behind the antenna.

When the system does not demand the use of an omnidirectional antenna it is recommended to
use directional antennas e.g. two-element yagis in firm external installations. As the antenna
amplification increases the setting of the direction of the antenna demands for a greater care
The base stations in high places should be supplied with 4...6 degree band-pass filters. Please
note that the higher the antenna the larger the broadcast area. The disadvantages with a too
high antenna installation at the base station are that interferences from a larger area affect the
base station and that the base station occupies the channel of a too large area.

Therefore SATEL recommends the use of bandpass-filters with a high Q-value.
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Example of an antenna installation: By use of amplifying antennas (G=Gain) and by installing
antennas in a high location, long distances can be reached with 3AS,




8.1 System Configurations

8.1.1 Factors affecting quality and distance of the radio connection

* power of radio transmitter

e sensitivity of radio receiver

 tolerance of spurious radiations of the radio modulating signal
» amplification of transmitting and receiving antennas

s anfenna cable rejection

* height

* natural obstacles

» interferences caused by radio frequencies

The transmitter power of the base model of SATELLINE-3AS is T W and sensitivity of receiver
more than -115 dBm. Thus in a flat area and in free space with a 1/4 wave antenna (antenna
amplification 1dBi) and an antenna height of 1 m communications from 3 km to 4 km can be
achieved. Distances may be considerably shorter in situations where there are metallic walls or
other material inhibiting the propagation of radio waves.

Over long distances, problems caused by natural obstacles can often be solved by raising the
height of antennas. A ten fold increase in distance can be achieved with the use of amplifying
antennas. Frequent topographical variations over long distances may require that at least one of
the antennas needs to be raised to a height of 10 to 20 m.

As the placement of the antenna at the base station is more than 10 m from the modem it is
necessary to use a low loss cable (< 0.7 dB /10m ) in order not to waste the antenna
amplification. Problematical connections can also be solved by adding another intermediate
station for repeater. In systems with many base stations an RSSI-signal would assist in choosing
the best receiving base station. A communications network can also be built with a combination
of cables and radio data modems.

The SATELLINE-3AS radio data modem operates in the 450 MHz band, where interference
caused by human beings is insignificant. Long distance interferences need not to be taken into
account even in special weather conditions.

The SATELLINE-3AS eradicates normal levels of interference that occur. However, exceptionally
high levels of interference can break through the safeguards and thus cause errors on
fransmssion. In mobile vehicle applications the range of operation can be increased by dividing
the transmitted data into e.g. 50...500 bits blocks and by retransmitting defected blocks.



A sufficient safety margin can be obtained by testing communications using an extra 6 dB
rejection at the antenna connection and with slightly less effective antennas than those to be
used in the final system.

8.1.2 Radio field strength

A successful radio transmission depends essentially on the radio field. Where field strength is
over a certain level the operational results are very good. Below this level, a few dB marginal
areas may occur in which errors begin to be generated by noise and interference which will
eventually lead to loss of connection.

Whilst in an open space, the field strength is at ifs optimum level, atthough it will still be reduced
by distance. It must also be remembered that one open space has different environmental and
external factors to another, and that the affects on transmission quality must be taken into
account when planning the system.

Ground, ground contours and buildings cause attenuation (loss of energy through absorbtion)
and reflections of radio waves. Buildings reflect radio waves and therefore the affects of
attenuation are not as acute when transmission is over a short distance.

However, the reflected waves will suffer a loss in power once they travel over a certain distance,
this means that they combine with the direct radio waves and interact in either weakening or
strenghtening the signal respectively. In reality attenuation can even occur at 40 dB which is very
sharp and the effect on the 450 MRz frequency is about 35 cm difference.



9 CHECKUST . oo

When installing and configuring a radio data modem following points should be considered :

1. Before connecting the RS line interface to equipment always check that the operating voltage
is switched off.

2. Consider the exact location of the equipment for optimum results
* Place the antenna in a free space as far as possible from any source of interference
* Do not place the modem on a strongly vibrating surface

* Do not place the modem in direct sun light or high humidity

3. The capacity and stability of the power supply must be secured so that the current required
by the transmitter is sufficient for creating a reliable connection.

4. The antenna is installed according to given instructions.
5. The settings of the radic modem correspond those of the terminal.

6. All radio modems of the system have the same settings and are compatible to each other
{e.g.channel frequency and width).

It is possible to update the software in the 3AS. Contact your local dealer for a software update.



11 ACCESSORIES.

11.1 RS Cables

Type Description Lenght |Notice - = NNt
CRS-TM interface cable D15 / D25 male 2m including power supply cables
CRS-1F interface cable D15 / D25 female |2 m including power supply cables
CRS-2M interface cable D15 / D9 male 2m including power supply cables
CRS-2F interface cable D15 / D? female 2m including power supply cables
CRS-9 Interface cable D9 male/D? female |2 m

ARS-1F interface Adapter D15 male / D9 Including 2 m power supply cable

female

and programming switch

11.2 RF Cables

Type Description Lenght |Notice T
CRF-1 cable TNCm/TNCf-connectors 1 m RG58 (3 dB/10 m)
CRF-5F cable TNCm/TNCf-connectors 5m RG58 (3dB/10 m)
CRF-5M cable TNCm/TNCm-connectors 5m RG58 (3 dB/10 m)
CRF-20 cable between the booster and the |20 c¢m
modem
RG213 Low loss cable X 1,5dB/10m
AIRCOM+ |low loss cable X 0,7 dB/10 m

11.3 Antennas

Type

Description

GAINFLEX 400-430

Half wave antenna

GAINFLEX 430-470

Hait wave antenna

MULTIFLEX 400-470

Quarter wave antenna

MINIFLEX 400-430

Helix antenna

MINIFLEX 430-470

Helix antenna

{We offer directional- and/or omnidirectional gain antennas separately on request. )

11.4 Power Supplies

Type Description e
MAS-2 220 Vac/12 Vdc/1A
MAS-4 220 Vac/12 Vde/5A




11.5 Filters

11.6 Battery Pack

Type

Description

SATELSET-60

Battery Pack with 60 mm Belt Clip

SATELSET-20

Battery Pack with 20 mm Belt Clip

SET-BC Battery Cassette
SET-C Charger
SET-IC Installation Cradle

11.7 Power Booster

Type

Description IR S

SATELGAIN

10 W booster, for short data packets

SATELGAIN +

10 W booster, for continous transmission

N ol ol



12 APPENDIXA

ASCll CHARACTER TABLF e
D H A{D H A[D H A|D H A[ID H A|lD H A
c 0 43 2B + |86 56 VvV [129 8] 172 AC 215 D7
11 44 2C , |87 57 W 130 82 173 AD 216 D8:
2 2 45 2D - |88 58 X [131 83 174 AE 217 D9
3 3 46 2B . |89 59 Y [132 84 175 - AF 218 DA:
4 4 47 2F /|90 5A 7 {133 85 176 BO 219 DB
5 5 48 30 0 |91 5B [ [134 86 177 BT 220 DC
6 6 49 31 1 |92 5C \ {135 87 178 B2 221 DD
7 7 50 32 2|93 5D ] |136 88 179 B3 222 DE:
8 8 51 33 3|94 58 ~ 137 89 180 B4 223 DF.
$ 9 52 34 4 |95 5F (138 B8A 181 BS 224 EO
10 A 53 35 5|9 60 (139 8B 182 Bé 225 E1.
11 B 54 36 6 |97 61 a |140 8C 183 B7 226 E2
12 C 55 37 7|98 62 b [141 8D 184 B8 227 E3
13 D 56 38 8 |99 63 «c {142 8E 185 B9 228 E4
14 E 57 39 9 |100 64 d [143 8F 186 BA 229 E5
15 F 58 3A : |101 65 e |144 90 187 BB 230 Fé-
16 10 59 3B ; |102 66 f |145 97 188 BC 231 E7.
17 17 60 3C < |103 67 g |146 92 189 BD 232 E8 -
18 12 61 3D = |104 68 h |147 93 190 BE 233 E9.
19 13 62 3F = |105 69 i |148 94 191 BF 234 EA
20 14 63 3F 2 |106 A | |149 95 192 CO 235 EB
21 15 64 40 @ |107 6Bk |150 96 193 C1 236 £C-
22 16 65 41 A |108 &C | |151 97 194 C2 237 ED
23 17 66 42 B 1109 6D m |157 98 195 C3 238 EE
24 18 67 43 C [110 6E n |153 99 196 C4 239 EF
25 19 68 44 D |111 &F o [154 9A 197 C5 240 FO
26 1A 69 45 E |112 70 p [155 9B 198 Cé 241 F1:
27 1B 70 46 F {113 71 g [156 9C 199 C7 242 F2
28 1C 71 47 G (114 72 + [157 9D 200 C8 243 F3
29 1D 72 48 H {115 73 s |158 9F 201 C9 244 F4
30 1E 73 49 | |116 74 t |159 9F 202 CA 245 F5
31 IF 74 4A ) {117 75 U |160 AO 203 CB 246 Fé
32 20 75 4B K |118 76 v |161 Al 204 CC 247 F7
33 21 I |76 4C L {119 77 w |162 A2 205 CD 248 F8.
34 22 " [77 4D M |120 78 x [163 A3 206 CE 249 F9
35 23 # |78 4E N {121 79 y |144 A4 207 CF 250 FA
36 24 5|79 4F O 122 7A z |165 A5 208 DO 251 FB
37 25 % |80 50 P [123 7B { |146 Ab 209 DI 252 FC
38 26 & |81 51 Q |124 7C | [167 A7 210 D2 253 FD,
39 27 ' |82 52 R |[125 7D )} |148 A8 211 D3 254 FE-
40 28 ( |83 53 S |126 7E ~ |169 A9 212 D4 255 FF
41 29 ) |84 54 T |127 7F 170 AA 213 D5 :
42 2A * |85 55 U [128 80 171 AB 214 Db




13.1 Functional delays

Function Delay (ms) - : o
Wakeup time DTR STAND-BY/ON 1500

RS interace turnaround time RS-232 0

RS inferface turnaround time RS-485 <]

Intercharacter delay max. 2-3 characters

13.2 Transmission delays

Delay from the end of the transmission on the RS-line fo the end of the reception on the RS-fine.

DATA

Modem 1
D line start end

DATA

Modem 2

RD line start end

Delay

Time




13.2.1 Transmission delays without the FEC {Forward Error Correction)

12.5 kHz radio channel

Number of Bytes sent

bps 1 10 100 500
1200 43 83 87 100
4800 32 32 35 37
9600 31 30 30 31
19200 30 33 65 196
38400 30 35 88 322

Delay in milliseconds with 10% margin




25 kHz radio channel

Number of Bytes sent

bps ] 10 100 1500
1200 36 76 /8 83
4800 22 26 27 28
9600 20 20 20 21
19200 20 20 20 20
38400 20 21 36 102

Delay in milliseconds with 10% margin




13.2.2Transmission delays with the FEC {Forward Error Correction)

12.5 kHz radio channel
Number of Bytes sent

Bps 1 10 100 500 -
1200 63 120 120 200
4800 43 54 70 72
2600 42 42 80 140
19200 42 42 105 364
38400 42 42 128 490

Delays in milliseconds with 10% margin

AD




