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IMPORTANT NOTICE

All rights to this manual are owned solely by SATEL OY (referred to in this user guide as SATEL).
All rights reserved. The copying of this manual (without the written permission from the owner) by
printing, copying, recording or by any other means, or tlell or partial translation of the manual

to any other language, including all programming languages, using any electrical, mechanical,
magnetic, optical, manual or other methods or devices is forbidden.

SATEL reserves the right to change the technipacfications or functions of its products, or to
discontinue the manufacture of any of its products or to discontinue the support of any of its
products, without any written announcement and urges its customers to ensure, that the
information at their diposal is valid.

SATEL software and programs are delivered 6as
warranty including guarantees on suitability and applicability to a certain application. Under no
circumstances is the manufacturer or the déweger of a program responsible for any possible
damages caused by the use of a program. The names of the programs as well as all copyrights
relating to the programs are the sole property of SATEL. Any transfer, licensing to a third party,
leasing, rentimy, transportation, copying, editing, translating, modifying into another programming
language or reverse engineering for any intent is forbidden without the written consent of SATEL.

SATEL PRODUCTS HAVE NOT BEEN DESIGNED, INTENDED NOR INSPECTED TMBE USE
ANY LIFE SUPPORT RELATED DEVICE OR SYSTEM RELATED FUNCTION NOR AS A PART O
ANY OTHER CRITICAL SYSTEM AND ARE GRANTED NO FUNCTIONAL WARRANTY IF THEY
ARE USED IN ANY OF THE APPLICATIONS MENTIONED.

Salo, FINLAND 2016
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RESTRICTIONS ON USE

SATELLINBAS(d) radio modems have been designed to operate on frequency ranges, the exact
use of which differs from one region and/or country to another. The user of a radio modem must
take care that the said device is not operated without the permissabrihe local authorities on
frequencies other than those specifically reserved and intended for use without a specific permit.

SATELLINBAS(d)(3306470 MHz) is allowed to be wused in
licence free channels or on channelghere the operation requires a licence. More detailed
information is available at the local frequency management authority.

Countries*: AT, AU, BE, BR, CA, HR, CZ, CY, DK, EE, FIl, FR, DE, GR, HK, HU, ID, IS, IE, IL, IT,
KR* LV, LT, MY, MX, NL, NO, OMPL, PT, RO, RU, SG, SK, ZA, ES, SE, CH, TH, TR, UA, GB,
US and VN.

*1 Special version for Korea available.

SATELLINBAS(d) 869 MHzs designed to operate in the following countries listed below on the
licence free frequency band of 869.40@ 869.650 MHz (not incorporating the band 869.3000
869.400 MHz) according to recommendation CEPT/ERC/REC-08. This recommendation has
been drawn up bythe European Radiocommunicatiof€ommittee (ERC) under CEPT. The
transmit/receive duty cycle of the individual ung limited to 10% on this band, and a single
transmission period must not exceed 36 s. In addition, the maximum allowed radiated output
power is 500 mM\Wgp

Countries*: AT, BE, HR, DK, EE, FIl, FR, DE, GR, HU, IS, IENLT,NO, PL, PTSG, SK, ZA, ES,
SE,CH, TR and GB.
*2 Max. ERP 10 mW

SATELLINBAS(d) Epic is allowed to be used in the following countries, either on licence free
channels or on channels where the operation requires a licence. More detailed information is
available at the local frequencynanagement authority.

Countries*:AT, AU, BE, CA, HR, DK, EE, FI, FR, DE, GR, HU, ID, IS, IE, IL, IT, LT, LV, MY, NL,
NO, OM, PL, PT, RO, RU, ZA, ES, SK, SE, CH, TH, TR, UA, GBaltEVN

WARNING! Users of SATELLINFAS(d) and Epic radio modems in North America should be
aware, that due to the allocation of the frequency band 406 ®406.1 MHz for government use
only, the use of radio modem on this frequency band without a proper permit is striotlyidden.

In addition project approvals available for IN, KZ and TW.
* codes of the countries follow the ISO 3164-Alpha-2 standard
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PRODUCT CONFORMITY

SATELLINBAS(d)

Hereby, SATEL Oy declares that SATELL3NE(d) radio modem is in compliance with the
essential requirements (radio performance, electromagnetic compatibility and electrical safety)
and other relevant provisions of Directive 1999/5/EC. Therefore the equipm is labelled with

the following CEmarking. The notification sign informs user that the operating frequency range
of the device is not harmonised throughout the market area, and the local spectrum authority
should be contactedbefore the usage of the rdio modem
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SATELLINBAS(d) Epic

Hereby, SATEL Oy declares that SATELL3NE(d) Epic radio modem is in compliance with the
essential requirements (radio performance, electromagnetic compatibility and electrical safety)
and other relevant provisios of Directive 1999/5/EC. Therefore the equipment is labelled with
the following CEmarking. The notification sign informs user that the operating frequency range
of the device is not harmonised throughout the market area, and the local spectrum authority
should be contactedbefore the usage of the radio modem
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Hereby, SATEL Oy declares that SATELL3NE(d) radio modem is in compliance with the
essential requirements (radio performance, electromagnetic compatibility alettrical safety)
and other relevant provisions of Directive 1999/5/EC. Therefore the equipment is labelled with
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WARRANTY AND SAFETY INSTRUCTIONS

Read these safety instructions carefully before using the product:

o Warranty will be void, if the product is used in any way that is in contradiction with the
instructions given in this manual, or if the radio modem housing has been opened or
tampered with.

o The radio modem is only to be operated at frequencies allocatieg local authorities, and
without exceeding the given maximum allowed output power ratings. SATEL and its
distributors are not responsible, if any products manufactured by it are used in unlawful
ways.

0 The devices mentioned in this manual are to be usedly according to the instructions
described in this manual. Faultless and safe operation of the devices can be guaranteed
only if the transport, storage, operation and handling of the devices is appropriate. This
also applies to the maintenance of the pducts.

o To prevent damage both the radio modem and any terminal devices must always be
switched OFF before connecting or disconnecting the serial connection cable. It should be
ascertained that different devices used have the same ground potential. Befonmecting
any power cables the output voltage of the power supply should be checked.
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INTRODUCTION

SATEL QY is a Finnish electronics and Telecommunications Company specialising in the design
and manufacture of wireless data communication products. SATEL designs, manufactures and
sells radio modems intended for use in applications ranging from data tf@ngo alarm relay
systems. End users of SATEL products include both public organisations and private individuals.

SATEL is the leading European manufacturer of radio modems. SATEL radio modems have been
certified in most European countries and also inamy nonEuropean countries.

Both the amount of data transferred, and the size of local area networks is increasing constantly.
The SATELLINEAS can offer speeds up to 19.2 kbps and has a selectable serial interfageed
bet ween 300 ¢é 3 SNESASAIsdofiess mang éthrikefulfeatures. These include
built-in support for R$122 and RS485 interfaces as well as the standard R32 interface.

The SATELLINEASd and SATELLINEASd Epic models include a builh LCD display, offering
the user loth new features and increased flexibility. No longer do you have to rely on access to a
PC or terminal device to check or alter the configuration of the unit, now this can be achieved by
viewing the LCBdisplay and using the four (4) push buttons. The pley is also a useful tool in
testing the radio connection between radio modems.

SATELLINBAS facilitates the construction of large radio networks using the bnilMessage
Routingfunction, which is both fully transparent to the user and can be usethwnost system
protocols. SATELLINEAS also offers option of error correction, utilising the FB&thod
(Forward Error Correction). FEC can be used to minimise errors caused by noisy channels.

SATELLINBAS radio modem operates in one of the 4 basic rdes of operation:Data Transfer
Mode, Programming Mode Test Modeor Standby Mode

NOTE! This user guide version3.i s compati bl e with the radio n

PF6 on the serial number | abel and having sof
Ser. no. 1006 37XHX Fc:380.0000 MHz
Init. Settings: 3800000 MH=z {25 kH=
EZ-PF SATEL Oy

Tel: +358-2-7777800, Fax: +358-2-7777810

NOTEZ2! The software versions starting from number 3.00 apply 8#ATELLINBAS(d) radio
modems labeled with "E2harking. The name extension of the flash files is .sf2.

The software versions 0.xx...2.xx apply for the radio modems which do NOT have tagimg
"E2"on the label The name extension of the flash files is .sff.
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1 SATELLINE-3AS(d) /869 / Epic RADIO DATA MODEMS

1.1 SATELLINE-3AS(d) t echnical specifications ( 330...470 MHz)

SATELLINBAS(d) (306 4 70 MHz) comply wit h stdngards: BN 30®@ wi n g
113-1, -2 and EN 300 220-1, -3 (radio), EN 301 489-1, -5 (EMC)and IEC 60950-1 (safety)
and FCC part 90

RADIO TRANSCEIVER

Frequency Range 330...470 MHz
Tuning Range + 2 MHz from central frequency
Channel Spacing 12.5 kHz / 20 kHz / 25 kHz
Number of Channels 320/200/ 160 (or 2 x 160/100/80) * Note 1
Frequency Stability <+ 1.5kHz
Type of Emission F1D
CommunicationMode Half-Duplex
RADIO TRANSMITTER
Carrier Power 10 mW...1 W /50 ohm
Carrier Power Stability +2dB/ -3dB
Adjacent Channel Power according to EN 300 220-1/EN 300 113-1
Spurious Radiation according to EN 300 220-1/EN 300 113-1
RADIO RECEIVER
Sensitivity - 115... 6110 dBm (BER < 10 E3) *Note 2
Common Channel Rejection > -12dB
Adjacent Channel Selectivity >60dB @ 12,5 kHz, > 70 dB @ 25 kHz
Intermodulation Attenuation > 65 dB
Spurious Radiation <2nW
MODEM
Interface RS232 or RS485, RS422
Interface Connector D15, female
Data Speed of Serial Interface 300 0 38400 bps
Data Speed of Radio Interface 19200 bps @ 25 kHz, 9600 bps @12.5/20 kHz
Data format Asynchronous R332 or RS422 or RS485
GENERAL
Operating Voltage +9..+30V oc
Power Consumption (average) 1.1 W (Receive)5 W (Transmit)
0.05 W (in Standby Mod#
Operating Temperature Range -25°C...+55°C
-40 °C...+75 °C (absolute min / max)
Storage Temperature Range -40 °C...+85 °C
Antenna Connector TNC, 50 ohm, female
Housing Aluminium enclosure
Size HXW xD 137 x 67 x 29 mm
Installation Plate 130 x 63 x 1 mm
Weight 260 g

* Note 1: The Dual Band version operates on two separate 2 MHz wide frequency bands.
* Note 2: Depending on Receiver settings, see Chapters 3.2, 9.1.2 and 9.2.2.
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1.2 SATELLINE-3AS(d) 869 technical specifications

SATELLINBAS(d) 869 comply with the followingnternational standards: EN 300 2@-1, -2
(radio), EN 301 489-1, -3 (EMC) and IEC 60950 (safety)

RADIO TRANSCEIVER
Frequency Range
Channel Spacing
Number of Channels
Frequency Stability
Type of Emission
Communication Mode

RADIO TRANSMITTER
Carrier Power

Carrier Power Stability
Adjacent Channel Power
Spurious Radiation

RADIO RECEIVER
Sensitivity

Common Channel Rejection
Adjacent Channel Selectivity
Intermodulation Attenuation
Spurious Radiation

MODEM

Interface

Interface Connector

Data speed of RSnterface
Data speed of Radidnterface
Data format

GENERAL
Operating Voltage
Power Consumption (average)

Operating Temperature Range

Storage Temperature Range
Antenna Connector

Housing

Size HXW x D

Installation Plate

Weight

869.4125 ... 869.6375 MHz
25 kHz

10

<+ 2.5KkHz

F1D

Half-Duplex

10 mW...500 mW / 50 ohm
+2dB/ -3dB

according to EN 300 220-1
according to EN 300 220-1

-108 dBm (BER <10 E3) *
> -12dB

> 60 dB

> 60 dB

<2nW

RS232 or RS485, RS422

D15, female

300 6 38400 bps

19200 bps (25 kHz channel)
Asynchronous R332 or RS422 or RS485

+9..+30V ¢

1.2 W (Receive)3.6 W (Transmit)
0.05 W (in Standby Modé
-25°C...+55°C

-40 °C...+75 °C (absolute min / max)
-40 °C...+85°C

TNC, 50 ohm, female

Aluminium enclosure

137 x 67 x 29 mm

130 x 63 x 1 mm

260 g

* Depending on Receiver settings, see Chapters 3.2, 9.1.2 and 9.2.2.
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1.3 SATELLINE-3AS(d) Epic techn. specs (3 97.5...470 MHz)

SATELLINBAS(d) Epic (87.5¢ 4 70 MHz) complies with the foll
EN 300 113-2 (radio), EN 301 489-1, -5 (EMQ and EN 60950-1 (safety)and FCC part9Q

RADIO TRANSCEIVER

Frequency Range 397.5...470 MHz

Tuning Range + 2 MHz from central fregency

Channel Spacing 12.5 kHz / 20 kHz / 25 kHz

Number of Channels 320/ 200/ 160 (or 2 x 160/100/80) * Note 1
Frequency Stability <+ 15kHz

Type of Emission F1D

Communication Mode Half-Duplex

RADIO TRANSMITTER

Carrier Power 1, 2,5 0r10 W/ 50 ohm

Carrier Power Stability +2dB/ -3dB

Adjacent Channel Power according to EN 300 1131

Spurious Radiation according to EN 300 1131

RADIO RECEIVER

Sensitivity - 115... -110 dBm (BER < 10 E3) *Note 2

Common Channel Rejection > -12dB

Adjacent Channel Selectivity >60 dB @ 12.5kHz, >70dB @ 25 kHz

Intermodulation Attenuation > 65 dB

Spurious Radiation <2nW

DiversityScheme Space / polarizationdiversity selection
combining

MODEM

Interface RS232 or R§485, RS422

Interface Connector D15, female

Data Speed of Serial Interface 300 6 38400 bps
Data Speed of Radio Interface 19200 bps (25 kHz channel)
9600 bps (12.5 kHz channel)

Data format Asynchronous R332 or RS422 or RS485
GENERAL
Operating Voltage +11.8...+30 V pc

Power Consumption (average) 1.6 W (Receive)32 W (Transmit)
0.1 W (in Standby Mod¢
Operating Temperature Range -25°C...+55 °C
-40 °C...+75 °C (absolute min / max)

Storage Temperature Range -40 °C...+85 °C

Antenna Connector TNC, 50 ohm, female

Housing Aluminium enclosure

Size HXW xD 151 x 123 x 29 mm

Weight 580 g (without additional cooling parts)

1520 g (with cooling part)
* Note 1. The Dual Band version operates on two separate 2 MHz wide frequency bands.
* Note 2: Depending on Receiver settings, see Chapters 3.2, 9.1.2 and 9.2.2.
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1.4 Basic configuration and installation

The radio modem is shipped wh the following default settings (unless otherwise specifically
ordered):
FIXED SETTINGS DEFINED AT THE TIME OF ORDER

Radio Frequency Rang| In accordance with Customer Order and taking into account the regulationg

*) set by the local authorities, betwee3808470 MHz (3AS), 397.5-470 MHz
(3AS Epicpr 869.4125-869.6375 MHz (3AS 869)

Channel Spacing 12.5, 20 or 25 kHz apart from the 869 MHz which must be 25 kHz

*) See chapteB RF interfacdor more information.

ADJUSTABLE SETTINGS

Radio Settings 1 W (3AS), 10 W (Epic), 500mW (3AS 869)
-112 dBm @ 25 kHzor -114 dBm @ 12.5 kHz /
Diversity mode OFF (applies to Epic)

Addressing RX Address OFF / TX Address OFF

Serial Port 1 ON /19200 / 8 bit data / None / 1 stop bit (for 12.5 kHz the default data
speed is 9600 bp$

Serial Port 2 OFF /19200 / 8 bit data / None / 1 stop bit (for 12.5 kHz the default data
speed is 9600 bp$

Handshaking CTS Clear to send / CD RS$hreshold / RTS Ignored

Additional settings Error Correction OFF / Error check OFFRepeater OFF / StCommands
OFF/ Priority TX

Routing OFF
Tests OFF
Message Routing OFF

Serial Interface Type |[|RS232 or RS422 or RS485

The power cable (+Y and GND) must be connected to a power supply with a proper output
voltage and with a minimum output current of 1 A (with the SATELEBRS Epic the required
output current of the power supply is 5A). TheTBpin of the serial line connector must also be
connected to a positive voltage. Detailed installation instructions can be found in Chapter 10.

If the DTRpin is not connected, the radio modem will remain in STANEY mode and will ‘

thereforenot send or receive any data.
When creating a test connection, you can either use tBaTermterminal program, (available for
free from authorised SATEL dealers or directly from SATEL Customer Support) or HyperTerminal
(which is included in most the WindowsE based
terminal program. Basic settings fdhe serial port of the host computer, when using a terminal
program to communicate with SATEL radi o-bitmodem
dat a, none parity, 1 stop bito. | f the seria
reserved, ay other free serial port in the host computer can be used (with the settings listed).

Note: If you want to change the settings of a radio modem using tReogramming Modeof
the radio modem with the help of an external terminal, the data speed of thertmal must be
9600 bps.
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Basic connection between a radio modem and the serial port COM1 (R®) of a PC is
depicted in the schematic below.

9-PIN D-CONN. 25-PIN D-CONN. RADIO MODEM
O\ )\ (h
TD D — TD
3 ® 2 ® ® 11
RD RD RD
2 ® 3 ® ® 9
SGND SGND SGND
5 ® 7 & ® 7
Fuse DTR
3AS: 1A slow 1
3AS Epic: 4A slow
— +Vb
+Vb O 1 I ® 14,15
GND
GND O ® 7.8

When using the SATELLINKAS, the gerating voltage can be connected to either pin 14 or 15,
and the power supply ground to either pin 7 or 8. Fuse size is 1 A (slow).

When using the SATELLINBAS Epic model, the operating voltage must be connected to pins 14

AND 15, and the power supply gound to pins 7 AND 8, due to a larger current consumption.
Fuse size is 4A (slow).
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2 SERIAL INTERFACE

The radio modem is referred to as DCE (Data Communication Equipment) whereas the PC is
referred to as DTE (Data Terminal EquipmerBATELLINBAS radio modem includes a 15in

0 Dtype female connector, which contains all the connections required to establish
communication between the radio modem, acting as the DCE, and the PC, acting as the DTE.

All EMGrequirements set forth by authities have been taken into account in the design of the
radio modem. The radio modem user is thereby not required to take any special actions regarding
EMG-shielding (of the radio modem).

The radio modem contains two separate serial ports, which aresigmated Port 1 and Port 2
Only one port at a time can be used for communication.

Port 1complies always with the R&32 standard.
Port 2 can comply either with the R332, RS422 or RS485 standards. The interface type is set

at the factory accordingo the customer order. The user can change the interface type afterwards
in the programming mode.

NOTE!

WHEN THE MODEPIN (PIN 12 OF THE BCONNECTOR) IS CONNECTED T(Q
GROUND, THE RADIO MODEM IS IN THE PROGRAMMING MODE AR&xt 1 (PINS 7,
9, 11) IS THEN IN USE! If you normally us®ort 2 for data transmission, the serial cablq
must be changed to a suitable type when switching over to the configuration mode.
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2.1 D15 connector

PIMT PiNE

D-15 female connector in the radio modem

DirectionIN is from DTE (Data Terminal Equipment) to the radio modem.
DirectionOUT is from the radio modem to the DTE.

PORT AND TYPE PIN |DIRECTION| NAME | EXPLANATION
PORT1, both models 6 |OUT CTS |*
9 |OUT RD1 |Receive data (Portl)
11 |IN TD1 |Transmit data (Portl)
13 |IN RTS |*
PORT2 R32 model 2 |OUT CD
3 |OUT RD2 |Receive data (Port2)
4 |IN TD2 |Transmit data (Port2)
5 |OUT RSSI | Analog RSSI (Optional HW)
PORT2 R8&122 model 2 |OUT A 0 |Receive data positive
3 |OUT B 0 | Receive data negative
4 IN A | Transmit data positive
5 IN B | Transmit data negative
PORT2 R8185 model 2 IN/OUT A | Data positive **)
3 IN/OUT B |Data negative **)
COMMON PINS 1 |IN DTR |ON (V,) / STANDBY(NC)
10 |OUT DSR
12 |IN MODE | DATA (NC) / SETUP (GND)
7,8 |- GND |Power Ground
14,15 |- V, | Operating Voltage

NOTE! Unused pins can be left unconnected.
*) RTS and CTS handshaking connections remain the same irrespective of the port used (PdePolt @).
**) A and B designators are opposite in Profibus standard.
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Description of pins:

0 RD= ReceiveData. Output of the data received from the radio modem to the DTE.

o TD= TransmitData. Input of the data to be transmitted from the DTE to thedio modem.

0 CTS= ClearTo Send. See Chapter 5.2.1.

0 CD = Carrier Detect. See Chapter 5.2.2.

0 RTS= RequestTo Send. See Chapter 5.2.3

o DTR= Data Terminal Ready. Terminal in operation. When the DFlRe is connected to a
positive voltage (e.g. to the ograting voltage, V), the radio modem is ON, if not, the radio
modem is in theStandby Mode

o DSR= Data Set Ready. Indicates that the radio modem is switched ON.

0 RSSE ReceivedSgnal Srengthindicator. Indicates the strength of the received signakrC
be used to approximately determine the received signal strength. Analog RSSI is a hardware
option; it must be specified in the order. See Chapter 3.2.1.

0 MODE = operational mode. When the MODEline is connected to ground (GND), the radio
modem enters te Programming Modewhich is used to change the settings of the radio
modem (i.e. configuration, setip). If the MODEline is not connected, the radio modem will
enter theData Transfer Modein which data can be transmitted and received. The
Programming Mde is used only when installing a radio modem and changing the
operational parameters of a network. Normally the radio modem is always in Data
Transfer Mode See Chapter 4.2.

o GND = both the negative pole of the operating voltage and the signal ground.

0 V, = positive pole of the operating voltage.

2.2 RS- 232 interface

RS232 standard defines the method of serial data transfer between a computer and its
peripherals. The definition includes both the interface type and signal levels. Most computers and
peripherals contain one or more R332 type serial ports. The R332 standard uses transmission
lines, in which each single signal line level is referenced, to a common ground level285has
been designed to be use in serial transfer of data, in sitoas where the distance between
communicating equipment is less than 15 m. The otherwise usefulRS standard is applied in

a multitude of slightly differing ways, (e.g. different pin configurations) and for this reason different
computers and peripheralsare not necessarily directly compatible with each other (see also
Chapter 10.2.1 for more information on R&32 wiring).
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2.3 RS-422 interface

RS422 standard defines a serial data transfer method, which is very similar to the2B&S
standard. In R&122 howe\er, the signal lines are balanced (or differential) transmission lines. A
balanced (or differential) transmission line is formed by using two signal wires together to convey
each single signal. Because the state of the signal is defined by the mutual geldifference
(hence the name differential), any common mode disturbances induced into the lines will cancel
out. The effect of different signals moving in the same cable will also be smaller than in the case
of the RS232. Transmission distance can be ceiderably longer than when using RE32 type of
connection, and distances of 1 km are possible. (See also Chapter 10.2.2 for more information
on RS422 wiring).

As an exampl e, Fsigrald SXsigaat willhibe maasmittdd eising o lines (Aa

B). A logical 0616 corresponds to a sitwuati on,
on |line B. Correspondingly a | ogical 606 corr
is smaller than the voltage on line B.

B

T £\
A
BI

R
O
Al

Radio modem | Cable Cable Terminal
< | —>
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2.4 RS-485 interface

RS485 is an extension of the R&22 standard and enables the connection of more than two
devices on to the same bus. Communication is haléiplex, so there is only one cable pair,
compared to two when using the R&2. The R#$485 standard defines the electrical
characteristics of the connections in such a way as to prevent possible data contention states as
well as cable shorts etc. from harming the devices themselves. (See alsot€hap.2.3 for more
information on R85 wiring).

B B
R R
DO EETNIN
Rr120 W w
q " Rr 120 8
A
Radio modem | Cable Cable Terminal
< | — < | —

2.5 Termination of RS -422/485 lines

Each differential pair of wires is a transmission line. A transmission line must be terminateéyop

to prevent, or at least minimise, harmful reflections formed between the transmitting and receiving
end of the transmission line. A common method of terminating a-& type of transmission line

is to connect a secalled termination resistor, betweethe wires and at both ends of the
transmission line. Even when there are more than two devices on the same transmission line, the
termination resistors are needed only at the ends of the transmission line. The termination resistor
must be selected so thats resistance matches the characteristic impedance of the transmission
line as close as possible (typical values range from 100 to 188m). When using a R822 type

of connection the termination resistor is connected only at each of the receiving efdsnination
resistors are particularly important when using long transmission lines and/or high data transfer
speeds.

22



SATELLINBAS
User Guide, Version 38

3 RF INTERFACE

The SATELLINEAS(d) has a single TN@ype connectomwith impedance of 500hm. The
SATELLINBAS Epic model has two antenna connectors, the one on the left being both for
transmitting and receiving and the one on the right being for receiving only.

RX antenna (for
TX/RX antenna diversity reseption)

Note for SATELLINBAS Epic model: the diversity reception E\
i.e. the secondary receiver of the SATELLIS Epiccanbe |- - - - - -

switched off (in a single antenna application) by changing the D

settingDiversity ModeOFF in the programming menu.

See Chapter 9.1.2

It is recommended to terminate the unused antenna port by
placing a suitable cap on the TNC connector. ] ‘ ‘

When ordering the radio modem, the frequency band to which the radio modem will be tuned to
at the factory must be defined. The user can change frequency of the radio modem afterwards
by £2 MHz from the cente frequency (basic tuning range), or inside 2 X 2 MHz frequency bands
when using the special Dual Band versiofmhe available channels are multiples of the channel
spacing. Selectable channg can be calculated with the following formula: CF +/n*CS, where
CF=Centre Frequency and CS=Channel Spacingf course, all local regulations set forth by the
authorities must be taken into consideration. The 869 MHz model contains ten 25 kHz channels.

The data speed of the radio interface depends on the chosen radio channel spacing. A channel
spacing of 25 kHz enables a data speed of 19200 bps and a channel spacing of 12.5/ 20 kHz
enables, correspondingly, a data speed of 9600 bps. The data speed loé radio interface is
always fixed (19200 bps or 9600 bps) irrespective of the data speed of the serial interface. If the
data speeds of the radio interface and the serial interface differ from each other, the radio modem
will buffer the data in transfereimporarily, so no data loss will occur. The radio channel spacing
is set at the factory and cannot be changed afterwards.

3.1 Transmitter

The output power of the transmitter is adjustable. The greatest allowable power depends on limits
set by local authories, which should not be exceeded under any circumstances. The output power
of the transmitter should be set to the smallest possible level, which still ensures error free
connections under variable conditions. Large output power levels using short commedistances

can, in the worst case, cause disturbances to the overall operation of the system.
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OUTPUT POWER |dBm 3AS 3AS 869 MHz 3AS Epic
10 mW +10 0] 0

20 mw +13 0] 0

50 mw +17 0] 0

100 mwW +20 0] 0

200 mwW +23 0 0

500 mwW +27 0] 0

1w +30 0 0
2W +33 0
5W +37 0]
10w +40 0

Possible output power settings of the SATELEBRE dline of radio modems.

NOTE!

Setting the radio data modem output power level to that which exceeds the regulation
forth by local authorities is strictly forbidden. Tketting and/or using of norapproved power
levels may lead to prosecution. SATEL and its distributors are not responsible for any il
use of its radio equipment, and are not responsible in any way of any claims or penal
arising from the operation bits radio equipment in ways contradictory to local regulatio
and/or requirements and/or laws.

SATELLINBAS Epic radio modem is shipped with two different cooling elements. If
transmitter of the radio modem is to be ON full power over 20 % of treperating time,
additional cooling is required.

3.2 Receiver

The sensitivity of the receiver depends on the channel spacing of the radio modem (=data speed
of the radio interface) and on the mode of the FEC (error correction) according to the table below:

FEC OFF FEC ON

25 kHz -110 dBm -113 dBm
20 kHz -112 dBm -115 dBm
12.5 kHz -112 dBm -115dBm

Effect of settings on the receiver sensitivity

The Signal Threshold Level setting of the receiver determines a level, above which the search for
the actual data transfer signal is active. It is recommended that values given in the table are used.

If the Signal Threshold Level setting is set too love @D-LED is ON constantly), it is possible that

the receiver is trying to synchronise itself with noise, in which case, the actual data transmission
might remain unnoticed. Alternatively, weak data transmissions will be rejected, even though they

would be otherwise acceptable.
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SATELLINBAS Epicdradio modem contains two separate receivers, and a selection is made
between the received signals in order that the stronger/better signal is used. By using this method,
the signal fading caused by multipath pr@gation will be smaller than if just one antenna and
receiver are used. The recommended minimum distance between receiving antennas is %
wavelengths, which at a frequency of 450 MHz corresponds to a distance of 50 cm.

3.2.1 RSStsignal

RSSkignal ReceivedSignal Strengthindicator) (pin 5 of the Dtype connector) gives an indication

of the strength of the received radio signal. This signal can be used to determine the approximate
signal level. The curve on the following diagram describes a typical relatigpdbetween the
received signal strength and the voltage at pin 5.

RSSWalue of the last received message can also be requested locally by using a SL command
(SL@R?, see chapter 9.3.3). The RSSI value is available 7s after the reception of the message.
After that the value is returned to zero. SATELL-BYWS Epic responds by the stronger RSSI value
of the two receivers.

4.5

RSSl-pin voltage level / V

N Signal level / dBm
o P K L i
OFF 120 -118 -116 140 -1 80 80 -70 80 50 -40  -30

NOTE!

SATELLINBAS(d) and SATELLINEAS(d) Epic radi o modems
the serial number label (alSATELLINBAS(d) radio modems delivered since miiine 2004)
are NOT equipped with RSSI pin by default, because it requires a special hardware
assembly. If RSSI is required it must be clearly stated in the ligh Epic modem please
mention also the argnna port, RX/TX or RX only, from where the RSSI is required)

Note also that Serial Port 2 (R&32/485/422) and RSSI pin options are alternative.

3.3 Priority RX/TX

SATELLINBAS offers aPriority setting, which selects the priority between reception and
transmission. The setting can be changed Hrogramming Mode By default, transmission has
higher priority than reception i.e. the default value is Priority TX.
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Priority TX¥means that a terminaldevice attached to a radio modem decides the timing of the
transmission. The transmitter is immediately switched on when the terminal device starts to output
data. Should reception be in progress, the radio modem will stop it and change to a transmit
stake. There is no need to use any handshaking for the control of timing.

Priority RX¥neans, that a radio modem tries to receive all data currently in the air. If a terminal
outputs data to be transmitted (or an SL command) it will buffered. The radio modeithwait

until the reception has stopped before transmitting the buffered data. This will result in timing
slacks to the system, but decreases the number of collisions on the air; this is particularly useful in
systems based on multiple random accesses.

To toggle thePrioritysetting in the programming menu, select:
1) Priority RX/TX

If the Repeater Function has been set on (see chapter 6.1), priority setting is automatically
switched to RX mode.

3.4 Error correction

Another new feature of the SATELERAS is the addition of an error correction mode called the
FEGmethod Forward Eror Correction). FECGfunction is switched ON (or OFF) by using the
Programming Mode When activated, the FE@unction will cause the SATELLHSES to
automatically add additbnal error correction information, which increases the amount of
transmitted data by 30 %. It is used by the receiving radio modem to correct erroneous- laits
long as the ratio of correct and erroneous bits is reasonable.

Error correction improves theeliability of data transfer via the radio interface especially in
unfavourable conditions. FEQunction should be used when link distances are long and/or if
there are many disturbances in the radio channels used. The use of the-feiaCtion will,
howeve decrease the data transfer throughput of data by about 30 %. For a listing of exact
delays introduced by using FEftinction, see Chapters 15.1 and 15.2.

To switch the FEQunction ON in the Programming Modeselect
1) Error correction ON

NOTE!

All radio modems, which are to communicate with each other, must have the same setting
FEC (ON or OFF). If the transmitting radio modem and the receiving radio modem H
different settings, data will not be received correctly.
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3.5 Error checking

Whenthe error checking is switched on, the radio modem will add a checksum to the transmitted
data. When the data is received, the checksums are verified before data is forwarded to the serial
port. There are two different options for error checking that cae hccessed in the Additional
setup menu in the Programming Mode:

2) Error check
6) Full CRC16 check

Error checkchecks data partially while data is received.

Full CRC16 checkunction adds two checksum characters at the end of the user data message.
At the reception end the receiver receives first the whole package and if the checksum matches
the data message is forwarded to the serial portHfill CRC16 checks selected it must be set

ON for all radio modems in the same network. Otherwise the chetkn characters appear at

the end of user message on the serial port.

3.6 Dual Band version

SATELLINBAS(d) radio modem is also available as a special "Dual Band" version. The radio
transceiver of the Dual Band version offers two times two MHz frequency saaud radio modem

can be reprogrammed to operate at any channel within those two bands. Frequency bands are
tuned at the factory and the maximum separation between the highest and the lowest frequency
is 15 MHz (see the diagram on next page).

The centrefrequency (fc) is set to the middle of the two frequency bands at the factory. When
using the Stcommands please note that SL&F=nnn.nnnn is the only command for frequency
change that works in all cases. (SL&+nn command can be used only when the required
value for nn does not exceed 99.)

Max. 15 MHz

[ 1] | [ 1]
+—> +—>

Max. 2 MHz fc Max. 2 MHz

NOTE!

SATELLINBAS(d) Dual Band is a special hardware version, and the frequency adjustme
made case by case. Before starting the system design procedure please contac
manufacturer for checking the technical details.
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3.7 Dual Channel function

By setting the O6Dual C h a n3A® tadio nfodem can tramgmit and , t F
receivedata on separate channels. The radio modem is initially at the receive channel. Data flow

on the TD line starts automatically the frequency shifts to the transmit channel. The delay caused

by the frequency shift before the actual data transmission seqeeisc40 ms, and the same is

needed for the return to the receive channel after transmission.

The extra delay from a modem to another is shown below:

start DATA to be transmitted on TD line of Modem1 en

Normal point-to-point delay(see Appendix B} 40ms extra delay
due to the Dual Channel function

A

start Receied DATA on RD line of Modem2 end

The table below specifies the use of the frequency bands vs. Dual Channel settings.

Selected active channein|Equivalent channel in th
the band other band

Dual Channelselected Transmit Channel Receive Channel

Reverse Dual Channedelected Receive Channel Transmit Channel

The separation between transmit and receive frequencies is equal to the separation between the
lower limits of the specified frequency bands (Lower limit band 1 and Lower limit band 2).
Frequency bands are set in such a way that the other band covers ¢lgeive frequencies and

the other includes theéransmit frequencies. See below (Dual channel mode is DUAL in this

example).
Rx channel /Tx channel

i Ll
L | | ]
I

A
v
A

Band 2 Band1l
Receive band Transmit band

A
v

Band separation

Channel separation

»
P
< »

The frequency bands for Dual Channélinction can be set within @ standard operational band
of 4 MHz, or the special Dual Band hardware version may be used for the larger frequency
separation (max. 15 MHz). With the help of SL commands the modem can be set to Single,
Dual or Reverse Dual Cinnel mode (Single Channel = normal one channel mode).
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The dual channel settings can be changed also by the SL command, see chapter 9.3.1.

3.8 Free Channel Scan (FCS) function

Free Channel Scan (FCS) is designed ime-waytransmission between one transmittend one

or more receivers when there are at least two different radio frequencies available. The transmitter
monitors the noise level of the channels between the transmissions and finds the best transmission
channel. The receivers scan and follow the dugency of that particular transmitter consequently.

The feature is beneficial e.g. for the applications in land surveying or when license free channels
are used and there could be other transmitters using the same channels.

The FCSunction is supportedtarting from the software version 3.07.

To make the use easier SATEL provides the FCS terminal softwayedioPC. Using the program

it is easy to configure the radio modems to use the FCS function. There is also a scanning tool
for measuring the powelevel of the selected radio channel& more detailed description of FCS
function and FCS terminal software is available from the manufacturer or from the nearest
distributor.

A screen snapshot of the FCS terminal software below:

+.2 Free channel scan monitor. Yersion 0.92b -0l x|

File Serialport

Settings | Scanning I

Note: SL commands must be set ON from modem setup menu

Frequency list before using this free channel scanning setup program

459 60000

iggggggg —Free Channel scanning timing setup Modem type

489.70000 i+ TX Master

469.72500 R ligtening time for message: [mz) 500 - " BX Slave

4E9.75000
Beacon time if no data sent: [ms) 200 - " Repeater
Beacon dizable limeout: (3] 10 = ; :; mlaster “::Ih repe.taler

Flaye Wi repeater

FreeScan net 1D [hex #H) IDD
Chantel hop threshald: [dBm] 110 >

Read Setup E it
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3.9 User data whitening

In some cases, if the user data includes a large number of constant characters, additional bit
errors may appear. The use of error correction (FEC) is recommended in such cases. If that is
not possible, the Data whitening feature can be useditoprove the reliability of data transfer.
The feature is set on/off in the programming mode

NOTE!

All radio modems, which are to communicate with each other, must have the same setting f
Data whitening (ON or OFF). If the transmitting radio modeand the receiving radio modem
has different settings, data will not be received correctly.

3.10 Pacific Crest and TRIMTALK compatibility

3.10.1 General

SATELLINBAS(d) and Epicadio modems supportadditional to the original SATEL 3AS data
transfer also:
o Pacific Crest compatible data transfer over the air, if the opponent Pacific Crest modems

operate in thetransparent mode/FEC ON/Scrambling ONhat is the most common setup
among RTK applications. The other modes are currently not supported.
o TRIMTALK450s compatible data transfer over the air.

SATELLINBAS(d) and Epicadio modemsprovide the following radio compatibility settings:
o Option 1 for Pacific Cres#d-FSK modulation Transparent mode/FEC ON/Scrambling ON.
0 Option 2 for Pacific Crest GMSK modulain, Transparent mode/FEC ON/Scrambling ON
o Option 3 for TRIMTALK GMSK modulation, Transparent mode

So far, only thetransparent modds implemented, since it ithe most commonly used and
recommendedby the user manuals. The ARQ based protocols with ACK/NACK schemes are not
preferred in RTK applications that apply otveay communication.

The implementation oDptions 1, 2, 3 is based on the reference measurements and the
available public data of thefollowing radio modems manufactured by Pacific Crest
Corporation: RFM96W PDL HPBPDL LPBTRIMTALK is a trademark of Trimble Navigation Ltd.

3.10.2 Configuration in Programming menu

The correct radio compatibility mode can be changed in the Programming modbreenuRadio
settings->Radio compatibility Mode
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3.10.3

0SL

The

0SL

modem responds theireguested Qddéis sumpartsoh g 8 ERRORO
mode is not allowed.

@S? enquires the active mode. The modem

0o 006 i f the 3@dde is SATEL

o 016 if the mode is Option 1

o0 026 if the mode is Option 2

o 036 if the mode is Option 3

Settings

3.10.4
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Radio compatibility

1) Satel 3AS

2) Option 1 (PCC 4FSK)

3) Option 2 (PCC GMSK)

4) Option 3 (TRIMTALK GMSK)

Configuration by using SL commands

@< eninmand selects the compatibility mode:

OSL@S=006 s3AS(defaBItAT EL

OSL@S=106 sets-4k3K)ti onl (PCC
OSL@S=206 sets-GMBK)i on 2 (PCC
0 S L @ sets Option 3 (TRIMTALK GMSK)

O O O o

In order to use thePacific Crest/ TRIMTALK modes implemented in SATELLINE modems:

PACIFIC CRESTHhodems must have:

(0]

o o oo

Protocol Mode =
o Transparent wW/EOT Timeout (when using Pacific Crest modulations)
o TrimTalk 450s (when using TRIMTALK GMSK modulation)
Modulation Type depends othe system
0 GMSK (default, always selected when using TRIMTALK 450s mode)
0 4-LevelFSK
FEC = ON
Scrambling = ON
Data Security Code set to = 0 (=not used)
Local Address= 0é254 (0 by default)
Pacific Crest modem receives messages from SATELLINE modems treather TX1
address matching the Local Address.
Remote address=0é255 (255 by default,

message has the broadcast address 255).

SATELLINE modemsust havethe following key settings

0]

FEC OFF (because the FEC here meaSTEL 3AFEC, notPacific Crest/ TRIMTALK
FEC)
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Error check OFF
Full CRC16check OFF
Radio Compatibility Option 1 in case oPacific Crestd-FSK
Radio Compatibility Option 2 in case oPacific CresGMSK
Radio Compatibility Option3 in case of TRIMTALKGMSK
Addressing:
o0 When TX address is selected ON, then TX1 address is usedRIBRL Remote
address that is the destination address for the transmitted messages.
Default value is 0XOOFF (=255) (note the hexadecimal format of the setting)
0 When RX Address is selected ON, then RX1 address is used like PDL Local
address
Default value iS0x0000 (=0) (note the hexadecimal format of the setting)
Note: Addresses are NOT applicable in TRIMTALK 450s mode so SATELLINE modems
must have their RX/TX addresses OFF with Option3.

O O OO0 O0Oo

The configuration tools and settings are different between SATEL&dEPacific Crest modems:
o Pacific Crest modems are configured via the serial port using PDLCONF Winddws
program that sends binary control messages to the serial port of the modem.
0 SATELLINBAS and SATELLINH®3 radio modems are configured via the sefigort
using any ordinary terminal program or SATEL Configuration ManagerftGgram.

The table below shows theraalogy of settings betweePRacific Creseind SATHLINEradio
modems(status in software version 3.35)

Pacific Crest setting CorrespondingSATELLINBAS setting
Identification: Owner (not implemented)

Identification: Channel Bandwidth Channel spacing

Identification: RF Power TX power

Radio Link: Channel Selection Type Radio frequency

(Manual)

Radio Link: Current Channel Radio frequency

Radio Link: Link Rate The fixed link rates are:

Option 2 & 3: 9600bps@25kHz /
4800bps@12.5kHz

Option 1: 19200bps@12.5kHz/
9600bps@12.5kHz

Radio Link:Modulation Mode Compatibility>Option 1 (=PCC -4FSK)
Compatibility>Option 2 (=PCC -GMSK)
Compatibility>Option 3 (=TRIMTALK GMSK)

Radio Link:Scrambling ON by default

Radio Link:Transmit Retries (not implemented)

Radio Link:TX ACK Timeout (not implemented)

Radio Link:Cma Monitoring Priority (RX=0ON, TX=0OFF) Default: RX
Radio Link: AutoBase/AutoRover (not implemented)

Radio Link:Digisquelch Signal threshold

Radio Link:Forward Error Correction ON by default using Option 1, 2, 3

(Note: SATELLINBAS FEC must be OFF!)
Radio Link:Local Address (0 by default) | Primary RX address (RX1) (OFF by default)
Radio Link:Remote Address (255 by defau| Primary TX address (TX1) (OFF by default)
Serial Interface:Protocol Mode Radio compatibility:
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Options 1 and 2 = Transparentw/EOT Timeout
Option 3 = TRIMTALK 450s

Serial Interface:BREAK to Command (not implemented)
Serial Interface:Modem Enable: Yes (not applicable)
Serial Interface:Soft Break Enable (not implemented)

Serial Interface:EOT value (in 0.01s units) | Pause lengtHin serial port byte intervals)
Serial Interface:Digipeater Delay(in0.01s | (not implemented)

units)
Serial Interface:Local Node Repeater (not implemented)
Frequency Table Radio frequency

Data Security Code (must be 0O=not used) | (not implemented)

Potential conflicts:

- Pacific Crest Local/Remote addresses are supported in the firmware versions starting from
- Repeater function is supported only in the firmware versions starting from v3.39

- Error check and Full CRC16 check must be OFF in FATINE modem

- FCS (Free Channel Scanning) feature is not supported by Pacific Crest radios

- Message Routing is not supported by Pacific Crest radios

- SATELLINE RX/TX addressing does not use ARQ scheme like Pacific Crest radios.

3.10.5 Repeater function

Theimplemented Pacific Crest/ TRIMTALK modes support also the repeater function. The
repeater function is configured either by using the SL commands:

0SL@M=R6 (Repeater ON)

0SL@VM=006 (Repeater OFF)
or by selecting Repeater OFF/ON in the Additional setup Repeater programming menu.

Note 1. The repeater modem passes TRIMTALK messages also to its serial port unlike for
example Pacific Crest PDL modems.

Note 2. SATELLINBAS(d) Epiemodems do NOT support the DIVERSITY reception in TRIMTALK
mode, consequentlyhe Diversity setting must be OFF.

Note 3. If error correction is ON (FEC ON) and TRIMTALK mode is activated by using

O60SL@S=306 command, the firmware automatically
turns it back at the mode return.

3.10.6 Support for Loca |/ Remote addresses

If the modem has TX address ON then primary TX address is handled in the same way as
Remote address in Pacific Crest PDL modems. The default value is OXO0FF (255 in decimal
format) i.e. the broadcast address.

If the modem has R4ddress ON then primary RX address is handled in the same way as PDL
Local address in Pacific Crest PDL modems. The default value is 0x0000 (0 in decimal format).
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SATELLINE modem needs to have TX Delay 50ms or more in order to avoid messages from
colliding in case it is to be placed in a Pacific Crest system that uses addressing and
acknowledging scheme.

In case only broadcast messages are used (like in RTK applications) there is usually no need for
TX Delay, except if the transfer delays identical to RacCrest modems are preferred in such
cases an appropriate value of TX Delay is 34 ms.

Note 1. SATELLINEhodems do not support Pacific Crest retransmit/acknowledge scheme.
However, that has no effect in RTK applications because they utilize only biasdc
messages.

3.10.7 Latency

In the PCC Transparent protocol mode (Option 1 and Option 2) the whole message is first read

from the serial port and after that it will be framed and transmitted over the radio.
The end of the message is detected when there igaaise in data coming from the serial port.

The symbol rates for thedific Crest4FSK (Optionl) are:
0 19200 bps on 25 kHz channel
0 9600 bps on 12.5 kHz channel

The symbol rates for thedeific CrestGMSK (Option2) are:
0 9600 bps on 25 kHz channel
0 4800 bps on 12.5 kHz channel

The actual raw data rate is appr. 2/3 of the symbol rate.

3.10.7.1 Transmission delays using @ipn 1 (Pacific Crest 4FSK) on 25 kHz channel

The table below presents the typical latency vs. the size of the message. The delays are
measured from the end of transmitted data to the end of received data on the serial interface

Number of bytes sent

Bps 1 10 100 500
1200 77 ms 159 ms 971 ms 4590 ms
4800 48 ms 68 ms 317 ms 1438 ms
9600 43 ms 52 ms 209 ms 912 ms
19200 40 ms 45 ms 154 ms 650 ms
38400 39 ms 41 ms 127 ms 519 ms
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3.10.7.2 Transmission delays using Option 2 (Pacific Crest GMSK) on 25 kHz channel

The table below presents the typical latency vs. the size of the message. The delays are
measured from the end of transmitted data to the end of received data on the serial interface

Number of bytes sent

Bps 1 10 100 500
1200 86 ms 168 ms 1042 ms 4949 ms
4800 57 ms 77 ms 390 ms 1796 ms
9600 52 ms 62 ms 281 ms 1272 ms
19200 50 ms 55 ms 226 ms 1009 ms
38400 48 ms 51 ms 198 ms 878 ms
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4 USER INTERFACE

4.1 LED-indicators

There are five (5) LED indicators on the front panel of the radio modem, and they give an
indication of the status of the serial port antthe radio interface:

LED [Indication OFF Red Orange Green

RTS |[RTSline status |Inactive Active

CTS |CTSline status |Inactive Active

TD TD-ine status | No data Data Test Tx active
RD RDline status | No data Data

CD |Radio status No signal Transmission| Noise Reception

Description of the LEEndicators:

1. RTSndicates the status of 2onnector pin 13.

2. CTSindicates the status of 2onnector pin 6.

3. TDindicates that the radio modem is receiving data via serial port.

4. RDindicates that the radio modem is sending data via serial port.

5. CD indicates the status of the radio interface. The status of the-§lgnal on the serial

interface may differ from the status of the Limlicator.

4.2 Programming Mode

The settings of SATHNE-3AS are fully configurable irProgramming Modeby using a suitable
terminal program. The most recommendable sep is NARSLF interface adapter, CRS cable,

a power supply and theéSaTermterminal program. NARSF contains a switch to enable easy
shitting into the Programming Mode Other suitable terminal programs and cables may also be
used.

The radio modem will shift into th€rogramming Modeby connecting the Bconnector pin 12 to
ground (GND). When using the NARSF, this can be accomplished by oving the slide switch
downwards.

In the Programming Modethe radio modem will use serial po®PORT1 with settings 9600 bps,

N, 8,1 (data transfer speed 9600 bps, no parity, 8 data bits and 1 stop bit). For more detailed
instructions for changing eacketting, see Chapter 9.1 and 9.2.
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4.2.1 Changing the settings

0 Connect cables (R232 cable to PC COM-port, power supply cable to power supply).
o Switch on the PC and staBaTernprogram (or other terminal program).
o Open a terminal wi nd@wasayouwaretuding someothertesnemal 06 P i
program, set the serial port parameters of the program as follows: 9600 bits/s, 8 data bits,
no parity, 1 stop bit, which is always the default Frogramming Modg
o0 Connect PROGpin to ground (if using the NARSF adapter, slide the switch downwards),
the radio modem shifts now into th@rogramming Mode The screen should look similar
to the one shown in the picture below.

o0 Make desired changes to the settings.

o Savechanges by pressing O6E6 in the main menu

0 Q0.

o Disconnect PRO&in from ground (if using the NARSF adapter, slide the switch
upwards), the radio modem should now return to thzata Transfer Mode

3)
4)
3}
6)
7)
g)
8)
)

E)
Q)

#x&&x SATELLINE-3A5 #*##%*=*
S5W version 3.XX / HW: uCE3/TC4x

Radio fregquency OO0, O MHz ( CF XX KXEXX MH=z, spacing 25kHz

Radio settings TY power 1000 mW / Signal threshold -112 dBm / FCS5 OFF /
T¥ start delay Oms / Diversity RX OFF / EPIC PWRSawe OFF /
Compatibility Satel 3A5 / Call =sign OFF

Lddres=sing E¥ address OFF / TX address OFF /
R¥X address to RS port OFF / TX address autoswitch OFF
Serial port 1 ON / 9600 bit/s / 8 bit data / None parity /
1 =top bit
Serial port 2 OFF / 9600 bit/s / 8 bit data / None parity /
1 stop bit ( R5-232 )
Handshaking CT5 Clear to send / CD R553I-threshold

RT3 Ignored / Pause length 3 bytes

Bdditional setup Error correction OFF / Error check OFF / Repeater OFF /
S5L-commands OFF / Priority TX / Full CRC16 check OFF /
User Data Whitening OFF

Routing OFF

Tests CFF

Restore factory settings

EXIT and save settings

QUIT without saving

Enter selection >
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4.2.2 Restoring factory settings

Selecting menu selection 0A6 may restore fact

Enter selection >A

Restore factory settings

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

Factory settings ar &ES). Byptessingeady othher bugtom tuerenttsettmgs 06 Y
will remain active. The modem will ask this question twice to make ensure that this is a valid
command.

4.3 Display and push buttons (SATELLINE -3ASd and -3ASd Epic)

SATELLINBASA includes a LCHiisplay (iquid Crystal Display) with a backlight. In thBata
Transfer Modehe display will show the operating settings of the radio modem, radio field strength
and the supply voltage. By using the push buttons and the LdBplay, it is possible to change
most of the settings of the radio modem, without the need for an external terminal. The display
backlight illuminates automatically as soon as a button is pressed

The radio modem will shift into th®rogramming Modeby pressing the SEDP-push button (A)

The ICD-display will then briefly display the model of the radio modem and the version number
of the installed software, after which the main menu appears which is a listing of the changeable
parameters.

With the help of the main menu, sumenus can be seleed which in turn can be used to change

the settings. You can always return to the previous higher level of the menu structure by pressing
the CANCEL (or BACK) push button. Pressing theor 6 button changes settings. Selections
are confirmed by pressinghe SELECT or SET button. In case of numerical values the digit to be
changed is selected by pressing the NEXT button (see following page).
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SATELLINE-3ASd / 3ASd Epic LCD -DISPLAY AFTER POWERUP

Field strength

of the last Supply voltage /
received battery level
transmission indicator

or noise level

Display inData
Transfer Mode
(transmit/receive
mode)

N

Display of the softwar
version

Display in ﬁ

Programming Mode

<+— Current frequency

<+— Serial port settings

<+— Push button function
descriptions

Cursor indicates
active line

il

s AT

N

2V

Cancel/Back-button / \ Selectbutton

Up-button Down-button
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5 TRANSPARENT DATA TRANSMISSION

5.1 Serial interface, data format

The SATELLINEAS radio modem serial interface uses an asynchronous data format. No external
synchronising signal is needed, since necessary timing information is acquired from the start and
stop bits transmitted before and after each data field bits (hyte

The data transfer speed of the serial interfaces can be set to 300, 600, 1200, 2400, 4800, 9600,
19200 or 38400 bps (bits per second). The length of the data field must be 7, 8 or 9 bits. When
using a data field length of 7 or 8 bits, a parity bit maglso be used.

One character to be transmitted will thus contain a start bit; the data bits (which define the specific
character in question); an optional parity bit and one or two stop bits. The overall length of one
character is therefore 10, 11 or 12 His. This should be taken into account when calculating the
data throughput capability of a system. In other words, the number of start, stop and parity bits
must be considered. A useful rule of thumb is that at a data transfer speed of 9600 bps, the
trangmission of one character will require roughly one millisecond (1 ms).

jStart ‘Data ‘Parity ‘End

Asynchronous character data format

Example:withan8bi t data character | ength and taking,
(which corresponds to a binary value of 6110

set to either ONOG6 (NONE), 060&, otrhe 1lposaqnidblwe td
are listed in the table below:

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 hit, even parity, 2 stop bits 011001100011 12 bit
8 bit, odd parity, 2 stop bits 011001100111 12 bit

If the settings of data speed, character length, parity or the number of stop bits differ between the
radio modem and the terminal, errors will be introduced into the transferred data. The serial port
settings of each individual radio modem in a system can all be different apart from the data length
setting (7, 8 or 9 bits), which must always be the sammegach individual radio data modem. In
other words, the serial port used, the data transfer speed, parity and number of stop bits; can be
different in different parts of a same system. This is especially useful where one part of the system
uses an R8185 serial port and another part uses the R&E32 serial port. In other words, radio
modems may also be utilised as serial port adapters in addition to the more common role of
wireless data transfer.

The serial port settings can be changed in tiReogramming Made.
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5.2 Handshake lines

When using the R32 serial interface, handshake signals can be used to control data transfer.
Handshake signals are used, for example, by the radio modem to inform the terminal that the
radio channel is busy, and that it cannot imngte transmission. The terminal can also control the
radio modem via RTdine.

Line Direction

CTS To terminal
RTS To modem
CD To terminal

A common way of using handshaking signals is to monitor the Ciffe¢ and ignore the others.
Usually the terminals fast enough to handle the data received by the radio modem, so the use
of RTSline is not necessary.

Handshaking is not needed if the system protocol is designed to prevent collisions (data
contention) by the use of polling, or if there is little tfaf and also if there is no harm from
occasional data contention situations (several radio modems try to transmit at the same time).

5.2.1 CTSline

The options for CTSine are:

1) Clear To Send

CTS is active when the radio modem is ready to accept data fomrteansmission. CTS will shift
into inactive state during data reception and transmission.

2) TX buffer state

CTS wi Il shift into inactive state only if t
This typically happens when the serial irfege data transfer speed is greater than the radio
interface transfer speed and the size of transmitted messages is large.

5.2.2 CD-line

The options for CDline are:

1) RSSthreshold

CD is active whenever a signal with a level exceeding the level requicedeception exists on the
radi o channel . It doesndt make any difference
of a radio transmitter not belonging to the system, or even an interference signal caused for
example, by a computer or a periperal device. CD is also active when the radio modem in
question is transmitting.
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2) Data on channel
CD will switch to active state only after recognition of a valid data transmission. CD will not react
to interference signals.

3) Always ON

CD is always in the active state. This option can be used with terminal equipment, which use the
CD-line as an indicator of an active connection (the radio modem can transmit and receive at
any time).

5.2.3 RTSIline

The options for RT-8ne are:

1) Ignored
RTSline gatus is ignored.

2) Flow control

The radio modem transmits data to the terminal device only when the -RT&is active. Non
active state of the RFhe will force the radio modem to buffer the received data. This option is
used if the terminal devicesitoo slow to handle data received from the radio modem.

3) Reception control

RTSline controls the reception process of the radio modem. An active & enables reception
(as normal). Nonactive RTSine will interrupt reception process immediately, even if the radio
modem is receiving a data packet. This option is used toderthe radio modem into WAIT State
for an immediate channel change.

5.3 Timing and delays during data transmission

When using a radio modem for data transmission, certain delays will be formed through the use
of a radio interface and from the radio modem oiuitry itself. These delays exist when the radio
modem switches fromStandby Modeto Data Transfer Modeand during reception and
transmission of data. For detailed delay values in each case see Appendix B.

5.3.1 Data buffering in the radio data modem

Wheneverthe radio modem is inData Transfer Modet monitors both the radio channel and the
serial interface. When the terminal device starts data transmission the radio modem switches to
transmission mode. At the beginning of each transmission a synchronisatignal is transmitted

and this signal is detected by another radio modem, which then switches into receive mode. During
the transmission of the synchronisation signal the radio modem buffers data into its memory.
Transmission ends when a pause is detectadhe data sent by the terminal device, and after all
buffered data has been transmitted. When the serial interface speed is the same or slower than
the speed of the radio interface, the internal transmit buffer memory cannot overflow. However,
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when the grial interface speed exceeds the speed of the radio interface, data will eventually fill
transmit buffer memory. In this instance, it will take a moment after the terminal device has stopped
transmission of data for the radio modem to empty the buffer abdfore the transmitter switches
off. The maximum size of transmit buffer memory is one kilobyte (1 kB). If the terminal device does
not follow the status of the CFne and transmits too much data to the radio modem, the buffer
will be emptied and the &nsmission is restarted.

In the receive mode, the buffer works principally in the above described way thus evening out
differences in data transfer speeds. If the terminal device transmits data to a radio modem in
receive mode, the data will go into tramsit buffer memory. Transmission will start immediately
when the radio channel is available.

5.3.2 Pause length

The modem recognises a pause on the serial line (a pause is defined as a time with no status
changes on the R232 interface TDIline). The pause detetion is used as criteria for:
o End of radio transmissior When the transmit buffer is empty and a pause is detected,
the modem stops the transmission and will then change the radio to the receive mode.
o Sl-command recognition- For a Skcommand to bevalid, a pause must be detected
before the actual 0SLé6 character string.
0 User address recognition In order for the start character to be detected, a pause must
precede it in transmission.

Traditionally, in asynchronous data communication, pauses haweh used to separate serial
messages from each other. However, the use of Aeal-time operating systems (frequently
used on PCtype hardware) often adds random pauses, which may result in the user data
splitting into two or more separate RF transmissiomkis may cause problems especially in the
systems including repeater stations.

In order to match the operation of the radio modem to the user datagtPause length
parametercan be adjustedon the programming menult mayhave any value between 3 and
255 charactess. The default value is 3 characters.

Notes:

o The absolute time of Pause length is depending on the serial port settings. For example,
1 character is ~1.04 ms at 9600 bps / 8N1 (10 bits).

0 The maximum absolute time is always 170 ms independé&oin the value of the Pause
length given in the setip.

0 An increase in the Pause length increases the round trip delay of the radio link
correspondingly; this is due to the fact that the radio channel is occupied for the time of
the Pause length after edictransmission (the time it takes to detect a pause). If this is not
acceptable, the TX delay setting may also be useful in special cases.

0 The software versions starting from 3.27 support adjustable Pause length; the previous
versions use the fixed valueg 8 characters.
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5.3.3 TXdelay

The radio modem can be configured to delay the beginning of a radio transmission by 1...65000
ms. This function can be used to prevent packet contention in a system, where all substations
would otherwise answer a poll of a basgation simultaneously. During this delay data sent to the
radio modem is buffered Although the priority setting is "RX" (see chapter 3.3), radio modem is
prevented to change over to receiving mode during the period of the TX delfthis function is

not needed, the delay time should be set to 0 ms.

5.4 Tests

The radio modem can be switched to thEest Mode where it will send a test packet on the radio
channel. The test packet is a normal data transmission, which can be used, for example, when
directing artennas during system installation.

When the test packet transmission has been switched on and saved by usin@rthgramming
Mode, the transmitting radio modem needs only a power supply and an antenna.

If the channel spacing of the radio modems is 25, it is recommended to use 38400 bps as a
serial data speed of the receiving radio modem. In the case of 12.5 / 20 kHz channel spacing
the data speed of 19200 bps is recommended.

There are twolest Modes:

Short data block test

In this test mode theadio modem sends a short test string, which is preceded by a consecutive
number, and it ends to the line feed character. The short data block is repeated continuously after
1 s break.

Short data block test is suitable for running data communication teEisorfree reception of data
can be monitored using a suitable terminal program.

Example of a short data blocks:

00 This is a testline of SATELLINE - 3AS radio modem
01 This is a testline of SATELLINE - 3AS radio modem
02 This is a testline of SATELLINE - 3AS radio modem

Long data block test
Long data block consists of character strings, which are repeated without breaks 50 s time period.
After 10 s break the test transmission is started again.

Long block data test an be used for measuring Tx output power, standing wave ratio (SWR) of
the antenna system or received signal strength at Rx stations. Please note that SAFBABINRic
has to be the version equipped with a cooling element if Long block data test is seathigher
than 1 W Tx output power.
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Example of a long data blocks:

This is a long testline of SATELLINE - 3AS radio modem
This is a long testline of SATELLINE - 3AS radio modem
This is a long testline of SATELLINE - 3AS radio modem

The strength of theeceived signal can be monitored using the L&isplay of the receiving radio
modem or by measuring the voltage level of pin RSSI.

NOTE 1! Green TD led indicates active test mode.

NOTE 2! Normal data transfer is not available while the Test modeastive. Remember td
switch it OFF before starting the normal data transfer.

NOTE 3! Message Routing and FCS mode must be disabled (see chapter 9.1.7) in prior tg
ON the Test mode.
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6 REPEATER MODE AND ADDRESSING

Repeaters and addressing may lused to extend the coverage area of a radio modem network,
and to direct messages to selected radio modems in the network. In large systems, with several
repeaters and formed repeater chains, it is often practical to use routing instead of plain addresses.
For more information on routing, see Chapter 7.

6.1 Repeater

In circumstances where it is necessary to extend the coverage area of a radio modem network,
SATELLINBAS radio modems can be used as repeater stations.

The maximum size of a repeated data packst1kB (kilobyte). Th&®epeater Functiors switched

on using theProgramming Modeln the repeater mode the radio modem will function as a totally
independent unit, which means that only a power supply and a suitable antenna are needed.
Other devices arenot necessary.

A radio modem acting as a repeater can also be used to receive and transmit data. In repeater
mode the radio modem will transmit the received data to the serial interface in a normal fashion.
The difference being that the received datalMie buffered into the buffer memory. After reception
the radio modem will retransmit the buffered data using the same radio channel as in reception.
Data received through the serial interface a radio modem in repeater mode will transmit normally.

The same network may include several repeaters, which operate under the same base station.
Repeaters may also be chained; in which case a message is transmitted through several repeaters.
In systems with more than one serially or parallelly chained repeatefdrassing or routing
protocol must be used to prevent a message ending up in a loop formed by repeaters, and to
ensure that the message finally reaches only the intended radio modem.

.
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6.2 Addressing

Addresses can be used to route a data message to the desired destination or to separate two
parallel networks from each other. In networks with repeaters it is usually necessary to use
addresses toprevent data messages from ending up in loops formed by repeaters. In case of
setting the oOMessage Routingdé function in wus
software.

SATELLINBAS radio modem allows the use of individual addresses both focaption and
transmission. Addresses can be switched on separately, or simultaneously, in both data transfer
directions.

The radio modem contains two transmission and two reception addresses, which are knows as the
primary address and secondary addresshel primary address is used whenever data from the
serial interface is transmitted. At the receiving end, the radio modem will receive using either of
the two receive addresses.

Secondary transmit address is only used in repeater applications.

Radio modeans configured to function as repeaters, will repeat data messages using either the
primary or secondary address, depending upon which address was used during the reception of
the data message.

If only one address pair is needed in a network, both address es must be set the same
(TX1 = TX2 and RX1 = RX2).

It is also possible to transfer the received address onto the serial interface.

The address is composed of two characters totalling 16 bits, resulting in over 65,000 different
address combinations Thedaress is attached to the beginning of each data packet sent by the
radio modem. When a radio modem receives a data packet whilst using addressing mode, the
radio modem will check the first two characters of each received data packet to ensure that the
packet in question was intended for the correct radio modem.

| ADDH | ADDL | DATA |

Address may be selected between 0000héFFFFh (
numbers are 065535).

Example:address 1234h (4660 in decimal format), where 12h is ADD H and 34h is ADD L.

Example:address ABFFh (44031 in decimal format), where ABh is ADD H and FFh is ADD L.
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Transmission:

Coaa 1 (((0

{_ Data |

Transmission address has been set O
Radio modem will transmit the dat
packet as such.

Reception:

Address Data

Reception addressing has been set C
and either the primary or secondary F
address of the radio modem is identical
the address of the received data packet.

The radio modem will remove the addre
and send the actual data to the R332
interface.

Howe v e r i f the 4R
setting is on, the radio modem does ni
remove the address.
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{'Address [ Data | <<<(

{ Data |

Transmission addressing has been set C
The radio modem will add the primary T
address to the beginning of the dalt
packet.

Address Data

Reception addressing has been set O
but both the primary and secondary F
addresses of the radio modem al
different from the address of the receiv:
data packet.

Data does not appear on the R332 -
interface.
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1

Reception addressing he
been setOFF.

The radio modem wil
transfer all received dat
to the R&232 -interface.

Reception addressing he
been set OFF.

The radio modem wil
consider the characters
the address as a part of th
data and will send all the
characters to the R832
interface.

Reception addressing he
been set ON but there is ni
address in the data packet.

Data will appear on the RE
232 interface ONLY if the
first 2 characters of the dat
match either of its own R
address. The radio moder

will  remove those ¢
characters of data.

6.2.1 Connection between two points

When forming a connection between two points it is recommended that both the reception and
transmission addresses are identical in both radio modems. This is the easiest way to control
addresses and the riskaused by interference from other systems operating in the same area is
minimal.

Example:by setting all addresses of both radio modems to a value "1234", they will accept only
those messages which contain this address, and they will use this same vahe®& transmitting
data.

If the channel is reserved for use only by the said network, or if the terminal devices are responsible
for addressing, it is not necessary to use addressing in the radio modems.

6.2.2 System of one base station and several substations

In systems with several substations, the base station must know to which substation each message
is intended, and from which substation each received message originates. Usually terminal devices
handle addressing completely, but it is also mible to use the addressing functionality of the
radio modems.

For example, if the substation terminal devices are not able to check and form addresses by
themselves, addressing may be achieved with the help of the addresses of the radio modems
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attachedto these terminal devices. The base station may, in such a case, define the destination
of a message by adding the address of the corresponding radio modem into the beginning of the
data packet. The substation radio modem(s) will check the address andcibreesponding radio
modem will identify and remove the address characters. In a similar way, the substation will add
when transmitting to the base station its address characters into the beginning of the data packet,
thus defining the origin of the sent da packet. In the base station radio modem, addresses have
been switched OFF, so that they are transmitted as is to the base station terminal device for further
processing.

6.3 Using repeaters and addresses in the same system

In systems with several repeatea substation and a basetation, addresses must be used in radio
modems. It is possible to realise also a system with only one repeater without addressing. In such
a case, the base station will however hear the message both from the substation and fihem
repeater, in other words the message is duplicated as it moves along the route.

There are at least two ways of realising such a system depending on the capabilities of the terminal

devices in question and on the number of repeaters to be used andtbeir relative positions to
each other.

6.3.1 System with several repeaters

In systems with several serial or paralltiained repeaters, addressing must be used to prevent
messages from ending up in loops otherwise formed by repeaters, and to ensure thattbely
desired (addressed) radio modem receives the data intended for it.

All radio modems in the network must be set to a state, in which thea@¥ressing is switched
ON and TXaddressing is switched OFF. Basgation and all substations add an addressisg in

the beginning of the data to be transmitted. In the relaying of the message addressing is used in
the following way:

| R1ADD| R2 ADD| S ADD| DATA |

- The above is the data received from the base station terminal device, containing repeater
addressegR1 ADD, R2 ADD) and the substation address (S ADD). Two characters define each
address.

| R2 ADD| S ADD| DATA |

- The above is the same message after being relayed from repeater 1 to repeater 2.

| SADD| DATA |
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- The above is the same messagsdter being relayed from the last repeater in the chain (repeater
2) to the substation.

| DATA |

- The above is the same message being relayed via the serial interface of the substation radio
modem to the terminal device.

In a situation where the sudiation transmits data towards the bastation the address is formed
in a similar way, but the order of the addresses is reversed:

| R2 ADD| R1 ADD| M ADD | DATA |

-In the above, R2 ADD is address of repeater 2, R1 ADD is address of repeater 1 and M ADD is
the address of the basstation.

6.3.2 Repeater chain using address pairs

In a situation where the terminal devices and substations cannot form address fields, but are able
to recognise messages addressed to them, alternating address pairs may be used. Ttansmi
address (TX) and receive address (RX) alternate in the order shown in the table below.

Address type Basestation address | Repeater 1 and the Repeater 1
addresses of the substations
substations of the base addresses
station

TXaddress Address 1 Address 2 Address 1

RXaddress Address 2 Address 1 Address 2

In a network where alternating addresses are utilised, the exact route that is used to relay a
message to a certain radio modem is fixed at the time of installation and configuring the system.
The order of the addresses must be the same as the order of the route that is used to relay the
message to the said radio modem. It should be noted however, that in network where alternating
addresses are used the basstation and substations will hear theimo messages repeated.
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6.3.3 Repeater chain using dual addressing

If the terminal devices cannot add address chains to the beginning of the data packets, a network
with several repeaters may still be realised by using dual addressing. In dual addressingliedch
(see arrows below in figure) is given a unique address, which will prevent duplication of messages
and endless loops in the network. The terminal devices need not add anything to the data.

Usually the primary transmit address is used in transmis$ioXil). The secondary transmit address
(TX2) is used only if theeReater Modeis used and the packet to be repeated was received using
the secondary reception address (RX2).

In the following example two repeaters are used. It should be noted that eack (arrow) might

be uniquely defined with the help of radio modem numbers and data transfer directions. The
Repeater Modeshould be switched ON only in the radio modems acting as repeaters to prevent
the packets from remaining in endless loops in the netkio

Repeaters may also act as ordinary substations; in that case the terminal device must wait until the
message has reached the end of the repeater chain before sending data.

Addresses: Modem 1 Modem 2 Modem 3 Modem 4
master repeater repeater

TX2 (12) 23 34 (43)
RX2 (21) 12 23 (34)

X1 —ud—| 12 21 32 43 wixd —
RX1 crdl 21 32 ‘/ 43 “/v 34 xd >

6.3.4 Redundant repeater chain

Reliability of a radio data communication system can be improved significantly by designing
redundant equipment setup for master and repeater stations. The two repeater chains are
separated by proper dual addressing setup. Slave stations need to be abtomunicate with

the master through the both repeater chains. By using the "TX address auto switch" function, the
slave station modem directs the reply message to the repeater chain from which the request has
been received.

If "TX address auto switch" sibeen set ON (see chapter 9.1.3), radio modem checks out the RX
address of the received message. When one of the RX addresses is recognised, all the messages
coming in from the serial interface will be sent to the air with matching TX address. The use of
"TX address auto switch" function is not recommended if Repeater Function is set ON.
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7 MESSAGE ROUTING

7.1 Introduction to Message Routing

Message Routings an exciting feature IrSATELLINBAS and Epic rangeThis feature allows
messages from terminal devisgo be automatically routed over the radio modem network to a
specified recipient terminal.

In brief, theMessage Routingvorks as follows:

(0]
(0]

(0]

First, a radio modem reads any message coming from the terminal(s) attached to it.

The radio modem detects theerminal address of the recipient, by seeking a pset position
inside the message for the address.

The radio modem checks its internal route table to see, if there is route information
corresponding the address it has just found.

The radio modem transnts a radio frame, which includes

o the network id (see later)

o the route information

o the original user message encapsulated

o redundant information such as checksums for error checking etc.

The radio modems along the route relay the frame over the networkhe radio modem at
the destination.

The radio modem at the destination first checks the validity of the received radio frame, then
extracts the original user message, and finally outputs it the terminal device attached to it.

The figure left illustrates a possible structure of
a radio modem network.

M = Master station (Central station)
R = Repeater station

S = Slave station

T = Terminal device

Mob = Mobile terminal

Terminals are usualli?LC devices that send and
receive messages according to a specific user
protocol.

Note: The termrepeaterused in the context of thdlessage Routinghould not be mixed with
the Repeater Modewhich is a feature independent from thiglessage Routing
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7.1.1 Features of Message Routing

The Message Routingeature of the SATELLINFAS and Epic is designed to be a fast and
transparent to fit real time systems. The features include:
0 Transparent to user protocols.
o Easy construction of a network containing severapeaters.
o Any radio modem may operate as a repeater, i.e. dedicated repeaters are not usually
needed thus cutting down on costs.
Large areas of coverage may be implemented by using only one radio channel.
The use of mobile substations is also possibdesbme extent.
o The system will be fully deterministic i.e. the transmission delays are predictable. Because
of that, the principle ofMessage Routings connectionless.
o Added redundancy, as a failing radio modem can be, in certain cases, bypassed with
another radio modem positioned in the same coverage area.
0 Message Routings intended mainly for the protocols based on polling scheme and a
single master station.

o O

7.1.2 Limitations of Message Routing

o Itis assumed that the position of the address field in theumessages is fixed. However
some special protocols are supported:
o |EC 60870-5-101 is a protocol commonly used in control applications of power
lines.
o RP570 protocol
o The message cannot end to the address; there must be at least one character after the
address.
o It is assumed that there is only one message at a time inside the network simultaneous
messages could cause collisions.
The max number of the routes depends on the actual hardware and the software version.
0 Operation of the Tx / Rx addresses is aubatically blocked in the case of switching the
OMessage Routingdé function on.

o

7.1.3 Getting started with Message Routing

The design of any radio modem system requires very precise planning. Once the choices
between devices, their location, installation, maintenance etc. are clear, Mhessage Routing
for the system can be implemented.

Planning your Message Routing System

1. Decide which mode of theMessage Routinguits the system Source Modeor Virtual Mode

See the following paragraphs for details.

2. Design a layout of the system describing the settings such as protocol, addresses of the terminal
equipment, radio freqencies and so on.

3. Configure the radio modems accordingly. There are two ways to configure the parameters
related to theMessage Routing

1. SaTermPGprogram
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2. Manual configuration in the setup menu.

In either case, please check the chapter ddettingsbefore changing the setup of the radio
modems

Finally, when all the radio modems have correct settings, they are ready for further installation.

7.1.4 SaTerm and the configuration of the Message Routing

SaTermis a PC based program that allows the user to slgn their required network simply and
quickly using a graphical interface to literally draw the network plan on the screen.

o Firstly, a picture of the network is created to show all the radio modems and the intended
route that the data is to take.

0 Secondlythe required settings are defined in the drawing.

o Finally, the setup of each actual radio modem can be uploaded by connecting the actual
radio modems one by one to the COM port, switching them to the programming mode,
and clicking the transmit button ocdaTerm

Please check the user manual &aTernfor more details.

The figure below shows a typical snapshot taken fronsaTermscreen.

-'1‘_'-'::'Pruject: UserGuide | file: UserGuide.spf

Central station

Slave 5

Repeater 1

Slave 3

Slave 2 Slave 4

Slave 1

B

7.1.5 Manual confiquration of the Message Routing

The radio modems can be configured manually via the programming menu. Hoer, this is
recommended only if the structure of the network is very simple, or if it is desirable to define such
special functions that are not possible to draw using the graphical interfac&at erm Examples

of such cases are for example non trestiuctured networks, or the use of same repeaters in several
overlapping networks. The operation of thelessage Routingnust be clearly understood before
configuring the radio modems manually.
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7.1.6 Configuration of the protocol in Message Routing

A radio modem will detect the presence of an address used by inspecting the protocol from the
message received via the serial interface. On the basis of this user address, all necessary
information needed to relay the message to destination is fetched framinternal routing table
inside a radio modem. The user protocol is not interpreted; instead, the user address is searched
according to its location in the message. The beginning of the packet is located by a preceding
pause in the byte stream. Messag®®&ing can therefore be applied to most protocols with fixed
address field position.

The position and length of the address is defined by two settif@#set and Length
o Of fset defines the number of bytes (0é15)

o Lengthisthelengh of the address in the user proto
Offset Length
USER ADDRES USER DATA
i Byte length

Start of data packet, Offset=2, Length=3

A transmitting radio modem adds a routing header and a tail to the user message.
Consequently, a radio modem that recees the message removes the header and tasio the
Message Routing scheme is transparent to the user protocol.
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7.2 Operating modes of Message Routing

TheMessage Routindpas two different operating modes:

0 Source Mode Routing
o Virtual Mode Routing

SATELLINBAS
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The most important differences between the two modes are shown in the table below.

Property Source Mode Routing Virtual Mode Routing
Summary Slower, more functions Faster, less functions
Radio interference tolerance Yes, over hop function No
Supportfor mobile stations Yes No

Addition of substations to a
network

Only master station needs to be
reconfigured

Master station and consecutive
repeaters need to be

(bytes)

reconfigured
Changing routes Only master station needs to be | All radio modems reed to be
reconfigured reconfigured
Maximum length of route 16 hops No limit
Over hop function Yes No
Network ID Yes Yes
Storing of routing information Centralised Dispersed
Message Routing overhead 10+2*number of hops 9

Maximum length of user protocol
message (bytes)

1kB 6 Message Routing overhea

1kB & Message Routing
overhead

Other issues common to the both modes:

0
number of routes.
0
0
in hexadecimal).
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o0 The maximum length of the address of a radio modemtigo bytes (FFFF in
hexadecimal).

= A A
St 2l

a

7.3 Detailed description of Message Routing

7.3.1 Source Mode Routing

The above figure represents a network containing four (4) radio modems. Each radio modem is

given a unique address (0é3). A ter mi

nal

devi

modems and they communicate with each other using terminal addresseY and Z, respectively.
Radio modem 0 and terminal device X together constitute the base station of the network and all

routing information of the network has been programmed into this base station.

When the terminal device X transmits a packet tog(¢ terminal Y, radio modem O will detect the
address Y from the data received through the serial port. From the routing table a route 1,2 can
be found to which the radio modem also adds its own address to define the route for return data.
Radio modem 1 epeats the packet and radio modem 2 removes the address information from
the received data packet thereby transferring only the original data to the serial interface. The

address information received together with the packet is reversed (2, 1, 0) and savéx use in

the transmission of subsequent reply packets.

7.3.2 Virtual Mode Routing

Please contact SATEL for more informatioinVirtual Mode Routing
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7.3.3 Overhop function in Source Mode Routing

v

Radio ‘ Master ‘ ’ R1 ‘ ‘ R2 ‘

Substation RD ]

I
| |

When using repeaters, the same packet is sent via a (radio) channel several times. A radio modem
situated in the repeater chain will often hear other radio modems in addition to the immediate
neighbouring radio modems. WitlSource Mode Routinghe completeaddress information is sent
together with the packets enabling the use of these secondary routes. Usually repeaters have better
antennas (and/or antennas placed higher) than normal substations, which means that the distance
between two repeaters can be neh longer than the distance between a repeater and a substation.

Connections to other than the neighbouring stations of the repeater are not necessarily reliable
under all possible (radio) conditions, but they can often be used to keep the network up and
running at least partially should a repeater somewhere in the middle of the chain fail. In addition
to this, the likelihood of a transmission error decreases if it is possible to listen to more than one
transmission since; in this case, it is more likéhat at least one of them will be received error
free. Itis also possible, that the radio connection is asymmetrical due to the greater output power
of a repeater or due to local interference; in which case, data can in fact travel in opposite
directionsusing different routes.

When a repeater receives a message that contains its address but not as the first address in the
address field, the packet is stored in a buffer. If the relayed message from the repeater, and the
modem having sent the message gimally, is not received (due for example, because of radio
modem failure or if it has an erroneous checksum), the packet already buffered into the memory
is resent without any change to the timing (no additional delays are introduced). Because of
this, relatively short hop distances can be used, without the likelihood of errors being increasing
due to the added number of repeats. A possible error in one of the repeaters does not necessarily
cause a total breakdown of traffic.
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The over hop function allows for the use of mobile substations. In the example above, a mobile
substation is first located in the coverage area of repeater R2. The route is defined as M, R1, R2
and vehicle. Whe the vehicle moves to the coverage area of repeater R1, the radio modem
picks the packet already from the transmission of R1. This is then transferred to the serial port
using an additional delay, so that the timing does not differ from the first situatidhere the radio
modem of the vehicle was in the coverage area of repeater R2. In this way a collision of the reply
transmission and the transmission by repeater R2 is prevented. When the mobile station is
transmitting, it is enough that at least one ramlmodem defined to be a part of the route receives
the transmission.

7.3.4 Network ID

The Network ID is a string of up to eight characters, which is used to prevent the reception of the
messages coming from an external system. The radio modems operating in the same system using
Message Routingnust have the same Network ID. Only the messagthat have a matching
Network ID are received.
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8 DIVERSITY RECEIVER SATELLINE3AS(d) Epic

SATELLINBAS(d) Epic model has two antenna connectors, one solely for reception and the other
for both reception and transmission. Diversity reception means thatrddio modem selects the
best signal from both those received by the two antennas. In this way the reliability of the
connection is improved especially in those cases, which are subject to a high level of reflections
and multipath fading.

8.1 Multipath fadi ng

In radio systems (operating at suitable frequencies) it is not necessary to have a directftsight
connection between the master station and a moving substation, because the ragmal
propagates by reflecting from buildings and terrain contours e.g. hills. These useful reflections do
however cause fading, which can occur when the radio signal experiences a number of reflections
on the way to the receiving antenna. Radio signaisopagate at the speed of light but if the signal

is reflected from several different objects before reaching the receiving antenna the different total
path lengths of these reflected signals will cause them to be detected at slightly different times.
Thismeans that these detected reflected signals are in different phases. In thewasst scenario,

two equally strong signals are in exactly opposing phases thus cancelling each other out and
causing the signal level to drop.

Qruality measurement every 1 or 12 bytes
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Received signal,

Signal threshold level

The chance that two fades occur
at the same time is low

Time

Received signals from two agrinas. The selected signals are marked in grey.
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8.2 Antenna installation

Space diversity Two antennas are installed to different spatial positions.

Signal fading appears at half wave intervals and so the best results are achieved by installing the
two antennas of SATELLINEAS Epic so that the minimum separation distance is % x wavelength
used (min. 0.75 m). It is not recommendable to use Minifl&antennas together with the
SATELLINBAS Epic model.

min.
75cm )
min. 75cm

Polarization diversity Two antennas are installed to the same location but with orthogonal
polarizations.
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9 SETTINGS

The configuration of SATELLINEAS radio modems can be easily changed. Simply by connecting
pin 12 of the D-connector to ground (GND) the radio modem will swit into Programming Mode
Serial portPORT 1is used whenever the radio modem is in tirogramming Mode The serial
port settings are 9600 bps, N, 8,1 (data transfer speed 9600 bps, no parity, character length 8
bits and one (1) stop bit).

SATELLINBAS model contains push buttons and a LCBisplay, which can be used to modify
configuration settings without the help of an external terminal device. The radio modem will switch
into Programming Modéby pr e s s i n g A)buttan. OSETUPO (

If the SEcommand function has been activated active radio channel and addresses can be

changed without switching the radio modem intBrogramming Mode Serial port settings will
remain as those defined previously when the radio modem wa®mgramming Mode

9.1 Changing par ameters using a terminal device

PORT 1of the radio modem is connected to a terminal device or a PC, which is in terminal
emulation state. (This can be accomplished by using a suitable program such asSh€&erm
program ofr t he Wi ndo wsf). GHacl the wirifige of the sesidl pop r o g
connection cable. Terminal device serial port settings must be set to 9600 bps, N, 8, 1 (data
transfer speed 9600 bps, no parity, data length 8 bits and one (1) stop bit). MOPI& (pin 12 of

the D-connector of theradio modem) is then connected to ground (GND). Following this the radio
modem will transmit the following message to the terminal (certain configuration settings might
differ from the ones shown):

’’’’’ SATELLINE-3RS5 *##%#%%*
5W version 3.XX / HW: uCE3/TC4x

1} Radio freguency ML EMEEY MHz ( CF XXX XEXEY MHz, spacing 25kH=z

2} Radio settings TX power 1000 mW / Signal threshold -112 dBm / FCS OFF /
TX start delay Oms / Diversity RX OFF / EPIC PWRSave OFF /
Compatibility Satel 345 / Call sign OFF

3) Addressing R¥X address OFF / TX address OFF /
R¥ address to RS port OFF / TX address autoswitch OFF
4) Serizal port 1 ON / 9600 bit/= / & bit data / None parity /
1 =top bic
5) Serial port 2 OFF / 9600 bit/=s / 8 bit data / NMNone parity /
1 stop bit ( R5-232 )
&) Handshaking CT5 Clear to send / CD RS5S5I-threshold /f

RTS Ignored / Pause length 3 bytes

7) Rdditional setup Error correction OFF / Error check OFF / Repeater OFF /
SL-commands OFF / Priority TX / Full CRC1& check OFF /
User Data Whitening COFF

8) Routing OFF

3) Tests CFF

&) Restore factory settings

E} EXIT and save settings

Q) QUIT without saving

Enter selection >

63



SATELLINBAS
User Guide, Version 38

9.1.1 Chanaging frequency (active radio channel frequency)

The frequency of the active radio channel <can
In the example below the frequency is changed (468.2000 MHz 468.5250 MHz).

Enter selection >1

Radio frequency setup

Active channel 468.2000 MHz
Lower limitband 1  466.2000 MHz

Upper limit band 1 470.2000 MHz

Lower limit band 2 466.2000 MHz

Upper limit band 2 470.2000 MHz
Channel spacing 25 kHz

Enter new frequency (MHz) or ESC to previous > 468.5250

A list of frequency values will appear on the screen updated with the new active radio channel
frequency value:

Radio frequency setup

Active channel 468.5250 MHz

Lower limit band 1 466.2000 MHz

Upper limit band 1 470.2000 MHz
Lower limit band 2 466.2000 MHz

Upper limit band 2 470.2000 MHz
Channel spacing 25 kHz

Enter new frequency (MHz) or ESC to previous >ESC

Maximum adjustment range of the active radio channel frequency is + 2 MHz counting frthra
factory set centre frequency. Because of possible deviations in each country and/or region
concerning the authorised use of the frequency spectrum local authorities may limit this adjustment
range. SATELLINBAS radio modem can be supplied with the ag§tment range divided into two
bands Band 1 and Band 2), and this feature can be utilised in case it is required to limit the
arbitrary adjustment of the active radio channel accidentally to a forbidden value. The centre
frequency and the frequency bandntiting values are factory set and the user cannot change
them. The active channel is selected by entering a numerical value.

NOTE !

Adjustment of the active radio channel of the radio modem to frequencies other than th
allocated and/or allowed by bcal authorities is strictly forbidden. Use or intended use
forbidden frequencies may lead to prosecution and penalties. SAIBHLOt responsible for an
illegal use practiced with any devices manufactured and/or sold by SATEL and is not liab
pay any damages or compensation caused by such illegal use.
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Radio settings which consist of transmitter output power and receiver sensitivity can be configured
ect
(2000 mW -> 20 mW) and the receiver sensitivity 110 dBm-> 890 dBm) are changed. Please

note with SATELLINEAS Epic the output power alternatives are as follows: 1, 2, 5 and 10 W.

by

Sel

s el

ng

ma i

n menu sel ect i dransmitérdudtput pbwer t h e

ection 0406 (Diver onywthBERiXmoddms. possi bl e

t o

Enter selection >2

Radio setup

1) TX power 10 mW

2) Signal threshold 71110 dBm
3) TX start delay 0 ms

4) Diversity RX OFF

5) Free channel scan RX Slave / OFF
6) View hardware info
7) Radio compatibility  Satel 3AS

Enter selection or ESC to previous menu >1

TX power setup
1) 10 mwW

2) 20 mw

3) 50 mwW

4) 100 mwW

5) 200 mwW

6) 500 mwW

7) 1000 mwW

Enter selection or ESC to previous menu >2

Enter selection or ESC to previous menu >2

Signal threshold setup

Signal threshold 1110 dBm
Enter new value (80 I 118) or ESC to previous menu > -90
Enter selection or ESC to previous menu >3
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Set TX start delay setup

TX start delay 0 ms

5) Free channel scan RX Slave / OFF
6) View hardware info
7) Radio compatibility  Satel 3AS

Enter selection or ESC to previous menu >ESC

Enter new value (0 - 65535 ms) or ESC to previous menu > 100
Radio setup

1) TX power 20 mwW

2) Signal threshold 190 dBm

3) TX start delay 100 ms

4) Diversity RX OFF

The maximum useable sensitivity of tieceiver is determined by the channel spacing (=radio
interface data transfer speed) and also by error correction (utilised or not). For further information

see Chapters 3.2, 10.3, 11.1 and 11.2.

In environments with high levels of interference, and whesnnection distances are short, it is

often beneficial to use a 60Signal 0 BOrdBre h o |
above the maximum sensitivity level. This will prevent unnecessary receive attempts caused by
noise.

NOTE !

The settingof the transmitter output power of the radio modem to levels in contradiction
transmitter power levels regulated by local or other governmental authorities is strictly forbid
Use or intended use of forbidden transmitter power levels may leadrmspcution and penalties
SATELs not responsible for any illegal use practised with any devices manufactured and/or
by SATEL and is not liable to pay any damages or compensation caused by such illegal u

When using SATELLINFAS Epic the diversity RX or the power save can be set ON by selecting 4)

Diversity RX from the menu.

Diversity mode

1) Diversi  ty RX OFF
2) Diversity RX ON

Enter selection or ESC to previous menu >2
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Free channel scan settings can be set by choosing the 6) Free channel scan from the menu. The

options are as follows:

Free channel scan settings

1) Free scan mode OFF

2) Type of modem RX Slave

3) FCS net ID 0000

4) Rx listen timeout  500ms

5) Channel hop threshold -110dBm

6) Beacon interval 1000 ms
7) Beacon disable timeout O

8) Add new frequency to list

9) Show free scan frequency list
A) Clear frequency list

Enter selec  tion or ESC to previous menu >

The hardware information can be seen by selecting 7) View hardware information. The menu is

as follows:

Current hardware info

Product version:
Logicboard name:
Logicboard version
Radioboard name:
Radioboard version: xxxx

XXXX

XXXX
o XXXX

XXXX

9.1.3 Changing addressing settings (primary and secondary RX

- and TX -

addresses)

Addr essi can be switched ON

ng

or OFF with the

example a primary Réddress (receiver address) is switched ON and the corresponding

hexadeci mal addr ess

valowd® 2i0% ) mo ditsfefithe damnedsd 0 O @

are displayed and changed in toggkeype fashion by selecting the appropriate parameter selection
number from the list displayed. The next menu level will then enable the modification of the values
(within allowed limits). Modificatiorof all other primary and secondary transmitter and receiver

addresses is done in similar way.
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Enter selection >3

Addressing setup
Toggle ON/OFF values. Current value shown.

1) RX address OFF
2) TX address OFF

3) RX address to RS port OFF

4) Change primary RX address

5) Change primary TX address

6) Change secondary RX address

7) Change secondary TX address

8) TX address autoswitch OFF

Enter selection or ESC to previous menu >1

Addressing setup
Toggle ON/OFF values. Current value shown.

1) RX address ON 0000/0000
(primary RX addresssecondary RX address)
2) TX address OFF
3) RX address to RS port OFF
4) Change primary RX address
5) Change primary TX address
6) Change secondary RX address
7) Change secondary TX address
8) TX address autoswitch OFF

Enter selection or ESC to previous menu >4

RX address setup

RX Address ON 0000/0000

Enter new address (HEX) or ESC to previous menu >0020

The new value is displayed in the menu:

RX address setup

RX Address ON 0020/0000

Enter new address (HEX) or ESC to previous menu >ESC

The address is given in hexadecimal format with four digits and the number of different
addresses is thus over 65 000.
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Changing serial port settings (Port 1 and Port 2)

The settings of serial poRORT1c an be modi

settings of serial polPORT2by s el ect i

ng

fied
050 .
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by selecting ma

n liwill be sfvitcHed o wi

to a non-active state, then the data transfer speed is modified (19200 bitfss 9600 bit/s),
followed by the modification of the number of data bits & 7), then the number of parity bits
(NONE -> EVEN) and finally the number of stop bits is changed {2 2).

Enter selection >4

Serial port 1

Settings

1) Port status ON

2) Data speed 19200 bit/s
3) Data bits 8 bit data

4) Parity bits None parity
5) Stop bits 1 stop bit

Enter selection or ESC to previous menu >1

Serial ports 1 and 2 status setup

1) Port 1 ON / Port 2 OFF
2) Port 1 OFF / Port 2 ON

Enter selection or ESC to previous menu >2

Serial port 1

Settings

1) Port status OFF

2) Data speed 19200 bit/s
3) Data bits 8 bit data

4) Parity bits None parity
5) Stop bits 1 stop bit

Enter selection or ESC to previous menu >2

Serial port 1 data speed
1) 300 hit/s

2) 600 bit/s

3) 1200 bit/s

4) 2400 bit/s

5) 4800 bit/s

6) 9600 bit/s

7) 19200 bit/s

8) 38400 bit/s

Enter selection or ESC to previous menu >6
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Serial port 1

Settings

1) Port status OFF

2) Data speed 9600 bit/s
3) Data bits 8 bit data
4) Parity bits None parity
5) Stop bits 1 stop bit

Enter selection or ESC to previous menu >3

Serial port 1 data Bits

1) 7 bit data
2) 8 bit data
3) 9 bit data

Enter selection or ESC to previous menu >1

Serial port 1

Settings

1) Port status OFF

2) Data speed 9600 bit/s
3) Data bits 7 bit data
4) Parity bits None parity
5) Stop bits 1 stop bit

Enter selection or ESC to previous menu >4

Serial port 1 parity bits
1) None parity
2) Even parity
3) Odd parity

Enter selection or ESC to previous menu >3

Serial port 1

Settings

1) Port status OFF

2) Data speed 9600 bit/s
3) Data bits 7 bit data
4) Parity bits Odd parity
5) Stop bits 1 stop bit

Enter selection or ESC to previous menu >5

Serial port 1 stop bits

1) 1 stop bit
2) 2 stop bits

Enter selection or ESC to previous menu >2
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Now all of the modifications of the example have been performed and the new values are

displayed:

Serial port 1
Settings

1) Port status
2) Data speed
3) Data bits
4) Parity bits
5) Stop bits

OFF
9600 bit/s
7 bit data
Odd parity
2 stop bits

Enter selection or ESC to previous menu >ESC

The settings of the serial port must be modified to correspond with the settings of the terminal
device that is to be connected to the radio modem. Modification of the settings of serial PBART

2 is done according to the principle described above and fiyst selecting from the main menu
selection 656. Addi tionally, the i282 RS4322ac e
or RS485. See submenu below:

Serial port 2

Settings

1) Port status OFF

2) Data speed 9600 bit/s
3) Data bits 8 bit data

4) Parity bits None parity

5) Stop bits 1 stop bit

6) Interface level RS - 232

Enter selection or ESC to previous menu >6

Serial port 2 Interface setup

1) RS - 232
2) RS - 485
3) RS - 422

When installing SATELLINEAS(d) or SATELLINFAS(d) 869 into SATER21, please see chapter
1.5.1 Prepare installation of SATELLINERAS(d) modem into the SATE21 casing.

NOTE!

It should benoted that switching the radio modem int®rogramming Modeby connecting the
MODE-pin (pin 12 of the D-connector) to ground (GND) will change the settings of serial pq
PORT1t o 69600, 8, N, 16 aut omat i c RORT $DATAMDE Sepirgs
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Handshaking related configuration settings can be modified by selecting the options from the main

menu 666. I n the f ol

O Wi

ng

-lieex(@LEAR 1O SENDPa Mé ct er

BUFFER STATE), dibe (RSSTHRESHOLD> DATA ON CHANNEL) and RTdne (IGNORED

-> FLOW CONTROL) are changed.

Enter selection >6

Serial ports 1 and 2 Handshaking

1) CTS line property  Clear to send
2) CD line property  RSSI

3) RTS line property  Ignored

4) Pause length 3 bytes

Enter selection or ESC to previous menu >1

- threshold

1) Clear to send
2) TX buffer state

Enter sele

Select CTS line action property

ction or ESC to previous menu >2

Serial port 1 and 2 Handshaking

1) CTS line property  TX buffer state

2) CD line property  RSSI
3) RTS line property  Ignored
4) Pause length 3 bytes

Enter

- threshold

selection or ESC to previous menu >2

1) RSSI - threshold
2) Data on channel
3) Always ON

Select CD line action property

Enter selection or ESC to previous menu >2

Serial port 1 and 2 Handshaking

1) CTS line property  TX buffer state
2) CD line property  Data on channel
3) RTS line property  Ignored

4) Pause length 3 bytes

Enter selection or ESC to previous menu >3
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Select RTS line action property

1) Ignored
2) Flow control
3) Reception Control

Enter selection or ESC to previous menu >2

Serial port 1 and 2 Handshaking

1) CTS line property  TX buffer state

2) CD line property  Data on channel
3) RTS line property  Flow control
4) Pause length 3 bytes

Enter selection or ESC to previous menu >4
Pause length

Current Setting: 3 bytes

Enter new value (3é255) to cancel > 4

Now all of the modifications of theexample have been performed and the new values are
displayed on the menu (see above):

*rekk SATEL  LINE - 3AS *rxs*
SW Version x.yz / HW: uCE3 / TC4x

Current settings

1) Radio frequency 468.5000 MHz ( CF 468.2000 MHz, spacing 25 kHz )

2) Radio settings Tx power level 20 mW / Signal threshold -90 dBm/FCS OFF /
TX start delay 100 ms / Diversity RX OFF / EPIC PWRSave OFF /
Compatibility Satel 3AS / Call sigh OFF

3) Addressing RX address OFF / TX address OFF /
RX address to RS port OFF / TX address autoswitch OFF
4) Serial port1  ON /19200 bit/s / 8 bit data / None parity / 1 stop bit
5) Serial port 2  OFF / 19200 bit/s / 8 bit data / None parity / 1 stop bit (RS - 485)
6) Handshaking CTS TX buffer state / CD Data on channel /
RTS Flow control / Pause length 4 bytes
7) Additional setup Error correction OFF / Error check OFF / Repeater OFF /
SL- commands OFF / Priority TX / Full CRC16 check OFF /
User Data Whitening OFF

8) Routing OFF
9) Tests OFF
A) Restore factory sett ings

E) EXIT and save settings
Q) QUIT without saving

Enter selection >
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9.1.5 Special functions

Speci al functions are modified by selecting
information see the relevant Chapters describing the said functions). The current values of the
parameters are displayed and can be modified in toggtgpe fashion ly choosing the appropriate
parameter selection number from the list displayed. The next menu level will then enable the
modification of the values (within allowed limits).

Enter selection >7

Additional set -up
Toggle ON/OFF values. Current value shown.

1) Error correction OFF
2) Error check OFF

3) Repeater OFF
4) SL - commands OFF
5) Priority TX

6) Full CRC16 check OFF
7) User Data Whitening OFF

Enter selection or ESC to previous menu >ESC
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Configuration settings defi

n
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ng

routing can

Enter selection >8

Routing Setup

1) Mode OFF
2) Protocol

3) Address

4) Net id

5) Route list

6) Route add

7) Route delete

8) Delete all routes

Enter selection or ESC to previous menu >1

Routing mode setup

1) Disabled
2) Source routing
3) Virtual routing

Enter selection or ESC to previous menu >3

Routing Setup

1) Mode Virtual routing

2) Protocol Userdefined 01 01
3) Address 0009

4) Net id testnet

5) Route list

6) Route add
7) Route delete
8) Delete all routes

Enter selection or ESC to previous menu >2

Protocol set -up

1. Userdefined
2. IEC60870 - 5-101
3. RP570/571

Enter selection or ESC to previous menu >1

User defined address position setup

1) Start position 01
2) Length 01

Enter selection or ESC to previous menu >1
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User defined address start position setup

Current value: 01
Enter new start position (0 - 16) >02

User defined address start position setup

Current value: 02

Enter new start position (0 -16) >ESC

User defined address position setup

1) Start position 02
2) Length 01

Enter selection or ESC to previous menu >2

User defined address length setup

Current value: 01
Enter new length (1 -4)>3

User defined address length setup

Current value: 03

Enter new length (1 -4) >ESC

User defined address position setup

1) Start position 02
2) Length 03

Enter selection or ESC to previous menu >ESC

The display has now returned to the main menu of the routing settings and it can be seen that the
routing mode Yirtual Mode Routingas well as the protocol (USERDEFINED 02 03) have been
modified.
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Net id current value: newname

Enter net id (8 char) or ESC to previous menu >ESC

owing this, a new 3dbdreodoO0R0) | abd modieiwi
defined - 0drswmameod) :
Routing Setup
1) Mode Virtual routing
2) Protocol Userdefined 02 03
3) Address 0009
4) Net id testnet
5) Route list
6) Route add
7) Route delete
8) Delete all routes
Enter selection or ESC to previous menu >3
Address setup
Current routing address 0009
Enter new address (HEX) or ESC to previous menu >0002
Address setup
Current routing address 0002
Enter new address (HEX) or ESC to previous menu >ESC
Routing Setup
1) Mode Virtual routing
2) Protocol Userdefined 01 01
3) Address 0002
4) Net id testnet
5) Route list
6) Route add
7) Route delete
8) Delete all routes
Enter selection or ESC to previous menu >4
Net id
Net id current value: testnet
Enter net id (8 char) or ESC to previous menu > newname
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Routing Setup

1) Mode Virtual routing

2) Protocol Userdefined 01 01
3) Address 0002

4) Netid newname
5) Route list

6) Route add
7) Route delete
8) Delete all routes

Enter selection or ESC to previous menu >ESC

Selection 6506 will produce a I|ist of the rout
Route list
XXX
XXX
XXX
Press any key to return >

Selection 066 enables the addition of a route
Route add
Enter destination address (HEX) >

Selection 676 enables the removal of a rout e:
Route delete
Enter destination address (HEX) >

Sel ection 06806 ofdbLarduting mforreaticen simnultaneously. The menu will then

display the following text:

Routing Set - up

1) Mode Virtual routing

2) Protocol Userdefined 02 03
3) Address 0009

4) Net id testnet

5) Route list

6) Route add
7) Route delete
8) Delete all routes

Enter selection or ESC to previous menu >8

Do you really want to delete all routes?

Press Y key to delete or ESC to cancel >
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9.1.7 Activating tests

Tests can be activated by selecting main menu
Chapter 5.4. Tests are activated by setting the statusofthe si r ed t est to O6ONO
active until the value of the selection in th

Enter selection >9

Tests setup

1) Short block test OFF
2) Long block test  OFF

|| NOTE! Message Routing and FCS mode must be disabled in prior to set ON the Test mode"

9.1.8 Restoring factory settings

Selecingmaime nu sel ecti on O0AOG can restore factory
Enter selection >A

Restore factory settings

Do you want to restore factory settings? (Y/N)>
Restoring is confirmed by pressing 6Y6 (Y=YES
pressing of O6ESCO6 button at any point in the
higher) menu level without restoring factory settings.

9.1.9 Savin g modified settings into the permanent memory

All modified settings must be saved into the permanent paslatile memory of the radio modem
before switching out of theProgramming Mode Selecting the main m
automatically saves the settisg

Enter selection >E

Configuration saved!
Please turn off program mode switch!

NOTE! To switch the radio modem back intBata Transfer Modehe MODE-pin of the D-
connector (D15 pin 12) must be disconnected from ground (GND).
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9.1.10 Updating softwar e

The software of SATELLHSBS(d) is stored in a flash memorif.needed the software is easily
updated by SaTerm terminal program. Please see the user guide of SaTerm for more details.

9.2 Changing parameters using the LCD - display

SATELLINBASd contains a LCHlisplay that allows modification of the radio modems
configuration settings without the use of an external terminal device. This is especially convenient
when modifying or reinstalling radio modems in the field. The radio mean is switched into
Programming Modéb y p r e s s i-WPduttont(/&). Fissg tReTLCBdisplay will shortly display

the model of the radio modem and the software revision information, after which it will
automatically display the main menu, which is &t of the modifiable configuration settings.

The main menu is used to select the desired submenus, and the modifications are performed using
these submenus. It is possible to jump back at any time to the previous (higher) level in the menu
hierarchybyy ust pressi ngutthen 6CANCEL 6s obmion)cPaesseg t h e
the5 or 6 button modifies parameters with numerical values consisting of digits. Use until the

said digit (with the cursor blinking under it) has reached the desired valuethe case of numerical

val ues tbhteniused X move on to the next digit in the numerical value and then the
above described process is used to modify it. The process is repeated until all digits in the value
have been edited. Toggleype paraneters (typically with ON/OFF choices modifications have to

be confirmed by poesélBiicf.6t he OSELECTS®S

This is the display iData Transfer
Mode. Serial portPORT 1settings are
19200, N, 8, 1. Frequency is set to
468.500 MHz. Signal strendt info is
displayed on the upper lethand
corner:

- RSSl valui—1&# (here-102 dBm)
of the last received message or

- current noise level e.gr=115
Battery level respectively on the uppe
right corner.

After pr e sSPbutgntheh|:
display will shortly show the model of | i
the radio modem and the revision of
the software.

The display will automatically then
show the main menu, which is a list of
modifiable parameters. Pressing thz
and ¥ buttons can move the cursor
upwards and downwards. When the
cursor: is placed beside the desired
selection, entry into sumenu is done
by pressing the SELECBHutton.
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9.2.1 Chanaging frequency (frequency of the active radio channel)
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Presss or # until
the cursor >
points t
frequanc
selection and
press 0S
move onto the
next submenu.

Press 6CI
if the frequency is
to be modified.

NOTE: If you want to check possible
frequency band limits and the center
frequency (factory set values), pregs
and follow instructions given on page%
(Checking the center frequency).

The cursor > will now blink under the
first digit of the value indicating the
center frequency (this first digit cannot
be edited). To move onto the next digit,
preNEXD6.

Pressa or # until the said digit has
reached the desire
to move on to the next digit and repeat
the abovedescribed steps.

Previous steps are repeated four (4)
times.

Pressa or #, until the last changeable
digit has the desired value and confirm
changes by pressin
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The radio modem will acknowledge
changes if they are within acceptable
limits (£ 1 MHz from the center
frequency, and within optional band
limits) with a similar message as shown
on the right (frequency value depends
on entered value). The display will
return automatically to display the main
menu (if the entered frequency is not
acceptable an error message will be
displayed).

CHECKING THE CENTER FREQUENCY

Presss or # until the
cursor>poi nt s
frequencyo
then press
move to a submenu
which can be used to
check (or modify) the
frequency.

SATELLINBAS
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The current active
channel frequency
setting, is shown in the
display. To check other
related values pres#.
(To change the active
channel frequencies
press 6CHAN

If ¥ was pressed the
display will now show the
lower and higher limits of
frequencyBand 1 (these
values cannot be
changed). (To change
the active channel
frequency value press
O0CHANGEO) .

By pressings again the
display will show the
lower and higher limits of
frequencyBand 2 (these
values cannot be
changed). (To change
the active channel
frequency value press
6CHANGEOG) .
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Pressr again and the
display will return to
show the center
frequency (this value
cannot be changed). (To
change the active
channel frequency value
press OCHAN
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Changing radio settings (transmitter

power and receiver sensitivity)

Presss or # until the
cursor > points to
ORadi o se
selection and press
O6SELECTS
on to the submenu.

Presss or # until the
cursor > points to
the setting to be
modified and press
06 CHANGEG.

MODIFYING TRANSMITTER QUTPUT
POWER:

The displayed list consists off all possible
values of transmitter output power. Pres
or = until the cursor > points to the
desired value and |
NOTE: The starting position of the cursor
indicates the previously set value.

MODIFYING RECEIVER SENSITIVITY:
The displayed list consists off all possible
values of receiver sensitivity. Pres or
until the cursor > points to the desired
value and press 0SI
NOTE: The starting position of the cursor
indicates the previously set value.

MODIFYING THE TRANSMIT START
DELAY:

The display will show the current value of
the delay. Prese SET6 t o moc
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Presss or # until the first digit of the value
has reached the desired value and then
press ONEXTS6 to mo

Repeat the above described five (5) time:

Pressa or = until the last changeable digit

has the desired value and finally confirm

changes by pressing 5 o
Please note with SATELLHSES Epic theoutput power alternatives are as follows: 1, 2, 5 and
10 W. SelectionsDiversity RXnd Epic power save ar@ossible to set ON only with Epic
modems.

9.2.2 Changing addressing

Presss or # until
the cursor >
points to
OAddr ess
selection and
pressUR®
move on to the
submenu.

Select the desired
submenu (RX or T
address) by
pressings or ¥

and finally press
O0CHANGEOG.

Pressa or # until the first digit of the
address has reached the desired value
and move on to the next digit by pressin
ONEXTO.

Repeat the above described eight (8)
times.

Press NEXT again to jump to the toggle
field (ON/OFF) and change the status tc
the desired value by pressirs and #

until correct status is reached. Confirm
the new address and status (ON/OFF
state) by pressing
The display will return to the previous
(higher) level submenu.

NOTE Both RX and TX addressodifications are done in the same way described above.
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9.2.3 Changing serial port settings ( Port 1 and Port 2)

Presss or # until the cursor >
points to the desired port (in thi
example toPort 1) and move on
to the submenu by pressing
OSELECTO.

Presss or # until the cursor >
points to the setting to be
modified and then press
0CHANGE®OG.

MODIFICATION OF PORT STATUS
Presss or # until the cursor > points to the desired por
status. Confirm selectio

will return to the previous (higher) level submenu.
NOTICE The starting position of the cursor indicates
the previously set value.

MODIFICATION OF DATA TRANSFER SPEED:
Presss or # until the cursor > points to the desired
data transfer speed value (X bit/s). Confirm the selecti
by pressing 60SETé6. The d
(higher) level submenu.

NOTE: The starting position of the cursor indicates the
previously set value.

MODIFICATION OF THE NUMBER OF DATA BITS:
Presss or ¥ until the cursor > points to the desired
number of data bits (7 or 8 or 9 bit data length).
Confirm the selection by
return to the previous (higher) level submenu.

NOTE The starting position of the cursor indicates the
previously set value

MODIFICATION OF PARITY BITS:

Presss and = until the cursor >points to the desired
parity bit status. Confirm the selection by pressing
OSETS6. The display wild.l
level submenu.

NOTE 1 The starting position of the cursor indicates
the previously set value.

NOTE 2 If the number of da& bits is set to 9, the value
of parity bits must be set to NONE (no parity).
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MODIFICATION OF THE NUMBER OF STOP BITS:
Pressa or # until the cursor > points to the desired
number of STOP bits. Confirm selection by pressing
6SETS6. The display wild/l
level submenu.

NOTE The starting position of the cursor indicates the
previously set value.

NOTE: Port 2 settings are modified correspondingly.

9.2.4 Modification of handshaking functions

Press& or ¥ until the
cursor > points to
OHandshakin
and move on to the
submenu by pressing
6SELECTOG.

There are three (3)
submenus relating to
handshaking parameters
Presss and = until the
cursor > points to the
desired submenu
selection and press
6CHANGEG.

DEFINING CTS.INE FUNCTIONS:

Presss4 and = until the desired function is
indicated by the cursor >and confirm selection
by pressing 6SET6. Tl
previous (higher) level submenu.

DEFINING CBLINE FUNCTION:

Presss and ¥ until the desired function is
indicated by the cursor > and confirm selectiol
by pressing 60SET6. Tt
previous (higher) level submenu.

DEFINING RTSINE STATUS:

Presss and ¥ until the desired function is
indicated by the cursor > and confirm selectiol
by pressing 6SET6. Tt
previous (higher) level submenu.
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9.2.5 Selecting special functions

Press4 or # until the cursor > points to
0OAdditional 6 sel ed
OSELECTO6 to move (g

SATELLINBAS
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Press4 or # until the cursor > points to
the setting to be modified. Press
O0CHANGEOG to toggl e
said parameter frc
and vice versa. Pr
the parameter has the desired status.
Repeat for all special functions to be
modified and finally confirm all changes
by pressing O0BACK¢
return to the previous (higher) level
submenu.

9.2.6 Activating tests

Presss or ¥ until cursor > points to
0Testso selection
move on to the submenu.

Presss or ¥ until cursor > points to the
test that is to be initiated. Press
O0CHANGEGS to toggl e
selected test fron
vice versa. After the tests have been se
to desired states confirm all changes by
pressing O6BACKG6. 1
to the previous (higher) level submenu.
When the tests have been switched ON
the TD led is green. Test signal will be
activated by pressing BACK and saving
the setting.
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9.2.7 Restoring factory settings

Presss or = to move cursor >
to point t-wpdF
selection and
move on to the submenu.

Press OYHEafid0 an
modem configuration settings
will return to factory settings.
NOTE: The display will show
the question two (2) times to
make sure that restoring factory
settings is actually intended.

9.2.8 Adjusting the contrast of the LCD -display

Presss or # to move the cursor
> to point to
selection and
move on to the submenu.

The display will show the curretr
value of contrast. To modify
contrast setting press
0CHANGE®OG.

SATELLINBAS
User Guide, Version 38

Presss or # until the cursor > points to the desired
contrast level value. Confirm selection by pressing
OSETS6. The display wild.l
level submenu.

NOTE: The modified contrast value will actually take
effect only after the radio modem is switched out frol
Programming Modeback into Data Transfer Mode
NOTE: The starting position of the cursor indicates tt
previously set value.
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9.2.9 Saving modified values into the internal memory

After all desired modifications have been performed; they have to be saved in order to make them
per manent (until next modi fication). This 1s
main menu. The display will then show a message (see below)iragla confirmation of the
performed modifications.

By choosinggy ES 6 al | modi fi cat i owvoktileanenory inside ¢hd radion t o
modem.By choosing O6NOO6 alll modi fication perfor
remaining in the nonvolatile memory.

Press O6YESO6 t
modifications into the non

vol atil e memao
if modifications are to be
cancelled.

9.3 Changing parameters using the SL - COMMANDS

The controlling terminal device can change the configuration settings of a radio modem. This is
accomplished with the help of Stommands, which can be used during data transfer.-SL
commands can be used to change e.g. the frequency or addresses. It is pdssible to interrogate

a radio modem in order to gain information concerning current settings that are in use. The
terminal device is either a PC or a programmable logic (PLC) together with suitable (terminal)
program. Skcommands must be enabled usinrogramming Modebefore they can be used.

An SEcommand is a one continuous string of characters, which is separated from other data by
pauses that are equal or greater than time defined by Pause length parameter (see chapter 5.3.2)
in the setup. No extra characters are allowed at the end of an Qlommand. Serial interface
settings are the same as in data transfer and pin 12 of the serial connector MUST NOT be
connected to ground (GND). Scommand is properly recognised also in the case when the
command gring is terminated in <CR> (=ASCII character no. 13, Carriage Return, 0x0d) or
<CR><LF> (<LF> = ASCII char. no. 10, Line Feed, 0x0a). If multiple SL commands are sent

to the radio modem the next command can be given after receiving the response ("OKEwof")

of the proceeding command. In addition, it is recommended to implement a timeout to the
terminal software for recovering the case when no response is received from the radio modem.

When the power of a radio modem is switched off the configuratieattings of a radio modem
always return to values defined initially using tReogramming Modethus resetting any settings
changed using Sicommands during power on. It is however possible to save settings changed by
using Skcommands and to make them thaew configuration settings.

The radio modem will acknowledge all commands by returning &K" (command carried out
or accepted) or the requested value, or aERROR{command not carried out or interpreted as
erroneous) message.

In case you need morénformation on the time delays related to the use of-Bammands, please
contact the manufacturer.
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In order to get information of thespecial product variant specifiSl-commands please contact
SATEL Oy.

9.3.1 Frequency

Command Effect and description of com mand

SL&F=nnn.nnnnn | Set frequency to nnn.nnnnn MHz

SL&F? Display current frequency (response 'nnn.nnnnn MHz")
SL&C? Display center frequency (response 'nnn.nnnnn MHz")
SL&+=nn Set frequency nn channels above center frequency

Frequency = Centerfrequency + nn * Channel spacing, where nn=[0...Numbe
of channels/2]

SL&=nn Set frequency nn channels below center frequency
Frequency = Center frequencgnn * Channel spacing
of channels/2]
SL&N? Display current frequency deviati from center frequency as channels
(FrequencydCenter frequency)/ Channehnad)d
SL&W? Di splay channel spacing (response
SL&D=x Sets the operational mode of the radio. The different values of x are:
6S6 = Channefy | e
60D6 = Dual Channel
OR6 = Reverse Dual Channel

Note! Use this command only, if the setup of the frequency bands matches th
Dual Channel operation.

SL&D? Request the operational mode of the radio. The response is one of the follow
6 S 6 Single Channel
6D6 = Dual Channel
OR6 = Reverse Dual Channel

Note! Use this command only, if the setup of the frequency bands matches th
Dual Channel operation.

SLID? Get lower limit of frequency band 1
Response "nnn.nnnnn MHz"
SLIU? Get upper limit offrequency band 1
Response "nnn.nnnnn MHz"
SLIW? Get lower limit of frequency band 2
Response "nnn.nnnnn MHz"
SLIY? Get upper limit of frequency band 2

Response "nnn.nnnnn MHz"
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9.3.2 Addressing

XXXX = address in hexadeci mal format (0000
Command Effect and description of command
SL#I=xxxX Set all addresses (RX1, RX2, TX1, TX2) to value xxxx
SL#I? Di splay both primary addresses (TX1
SLHT=XXXX Set both transmit addresses (TX1, TX2) to value Xxxx
SL#T? Display primart r ansmit address (TX1) (resp
SLH#R=XXXX Set both receive addresses (RX1, RX2) to value Xxxx
SL#R? Di splay primary receive address (RX
SL#Q=x Set TX address on x=1, off x=0
SL#Q? Display status of the TX address (respolisé 6 o0 n response {
SL#W=x Set RX address on x=1, off x=0
SL#W? Di splay status of the RX address (r

SLAP=XXxX;yyyy

Set primary transmit address (TX1) to value xxxx and receive address (RX1) to
yyyy

SLHS=XXXX;YYYY

Set secondary transmit address (TX2) to value xxxx and receive address (RX2
value yyyy

SL#P? Display primary transmit address (TX1) and receive address (RX1)
(response OXXXX; yyyyo)
SL#S? Display secondary transmit address (TX2) aedeive address (RX2)

(response OXXXX; yyyyo)

SLAA=XXXX,YYYY

Set the addresses tealuesTX1=xxxx TX2=yyyy RX1=wwww RX2=zzzz

WWWW,ZZZZ
SL#A? Display all addresses (response "xxxX, yyyy, WWWWw, zzZz)
SLAXX Set all addresses (RX1, RX2, TX1, TX2) to va@ binary bytes]
NOT RECOMMENDED for new systems
SLHnnN Set active frequency nn [0...99] channels above center frequency
Frequency = Center frequency + nn*Channel spacing
For conventional reasons, only 2 digit inputs are valid
NOT RECOMMENDED for new syems
SLLnn Set active frequency nn [0é99] <chan
Frequency = Center frequency nn*Channel spacing
For conventional reasons, only 2 digit inputs are valid
NOT RECOMMENDED for new systems
SLRxx Set receive addresses (RX1, RX2Jale xx [2 binary bytes]
NOT RECOMMENDED for new systems
SLTxx Set transmit addresses (TX1, TX2) to value xx [2 binary bytes]

NOT RECOMMENDED for new systems
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9.3.3 Radio parameters

Command Effect and description of command
SL@R? Display field strength of the last received message (the value is an average o
many measurements made during the same reception).
ResporgedBmo, where xx is a deci ma
betweend80 dBm and 6118 dBm. Value availalte 7s after reception.
SATELLINBAS Epic returns the stronger value of two receivers.
SL@P=XXXXX Set the RF output power, where xxxxx is the decimal value of the intended pd
in mW. If the given value does not correspond to one of the programmed pow
levels, the output power is set to the nearest possible value.
SL@P? Requests the RF output power.
Response O0XXxXxXxxX mWo, where XXXXX i
transmitter.
SL@T=xXxx Set the minimum power level of the signal to beceived (="Signal Threshold
level), where xxx is a decimal value of the new intended level in dBm.
SL@T? Request of the current "Signal Threshold Level". Responsexis dBm.
SL@D=x Set TX del ay. Val ue x = 0é65535 ms
SL@D? Display TX delayvaluRe sponse 6x ms?©o
SL@r? Displaythe current noise level on the radio channdResponseé-xxx dBm".
SL@S=x Command selects the compatibility mode:
SL@S=06 sets SATEL 3AS (default).
O6SL@S=106 sets-43)ti onl (PCC
6SL@S=206 sets-AMBK)i on 2 (PCC
OSL@S=306 sets Option 3 (TrimTal k G
The modem responds with O06OKGO& messa
OERROROG if the mode is not all owed
SL@S? Enquires the active mode. The modem responds with a number:
006 if the mode i s SATEL 3AS
0 1 6theimbde is Option 1(PCEAFSK)
026 if the mode&MBK Option 2 (PCC
036 if the mode is Option 3 (TrimT
SL@M? Get repeater function: "0" = Repeater OFF, "1" = Repeater ON
SL@M=x Set repeater function. Values of x are:
"0" = Repeater function G-F
"R" = Repeater function ON
SL%F? Get status of Error correction (FEC)
"0" = FEC OFF
"1" = FEC ON
SL%F=x Set Error correction (FEC). Value of x is:
"1" Set FEC ON
"0" Set FEC OFF
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9.3.4 Other functions

Command Effect and description of command

SL**> Save current settings as permanent settings.
This command must be used only seldom and under controlled conditions inj
order to avoid the corruption of the settings, which may happen in case the
power supply fails in the middle of the memory save procedure.

SL%V? Di splay software revision informat

SL%D? Di splay modem type-3A686s pon §3EAASH ST H

SL%S? Di splay modem serial number (respo

SL%C? Customer specified informatioh i e | d . I'f not specifi
i d o) .oremformatiom please contact SATEL Oy.

SL%P=1 Adivate Programming modevithout the use of PROG pinNote that the serial

port data speed remains the same as in the data transfer mode.

SL%B? Requests the serial data parameters, response is a,b,c,d where
a="38400", "19200", "9600", "4800", "2400" or "1200" (defines the baud ratg
b="8", "7" or "9" (defines the character length)
c="N", "E" or "O" (defines the parity)

d="1" or "2" (defnes the number of stop bits)
SL%B=a,b,c,d Sets the serial data parameters for data ports, where
a="38400", "19200", "9600", "4800", "2400" or "1200" (defines the baud ratg
b="8", "7" or "9" (defines the character length)

c="N", "E" or "O" (defineshe parity)

d="1" or "2" (defines the number of stop bits)

Response is "OK4t the original baud rate

SL+P=xx Get the measured signal strength f
I f a remote radio modem is pingaésd
d B méhere xxxx=RX1/RX2 address (in case the Tx/Rx addressing is config
or the terminal address of the modem ( in case the Message Routing is ON).
00OKO6 is first received from the cu
ping command has been interpreted correctly. The rest of the response will t
a little longer to come, depending on the length of the radio link.

The remote radio modem thais to be pinged does not need to have SL
commands ON.

The value of the RSSI is betweéhl8 and 680 dBm. If the signal strength is
better thand80 dBm, -80 dBm is shown.

I f the current radio modem is ping
Please note that the Shing message will come out from the serial line of the
radio modem that is pinged and also the repeater stations using IhegRx
addressing.

Note, Sk-ping is a very short message so it may not give accurate results frof
the link cordition. Even if the responses are good, channel interference may
cause problems with longer data messages

SL!IB? Get beacon interval (ms), (decimal number)

SL!B=n Set beacon interval, n is decimal number (ms)

SLIC? Get number of channels in FCS ligtlecimal number)

SLICO Clear number of channels in FCS list

SL!IF?nn Get frequency of FCS list channel nn (MHz) (Decimal number in MHz, for

example "451.00000")
SL!F=nnn.nnnnn | Add new frequency to FCS list (MHZz)
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Note: Use SLICO to clear list before créiag an updated frequency list!

SLII? Get FCS Net ID, "xxxx" [0000...ffff]

SL!H=xxxX Set FCS Net | D [0000éffff]

SLIL? Get channel hop threshold (dBm) i.e. RSSI trigger level for TX modem to cha
TX frequency

Command is irrelevant in version 3.34 dater - adaptive channel hop scheme
has replaced setting's function

SL!IL=n Set channel hop threshold (dBm) i.e. RSSI trigger level for TX modem to cha
TX frequency-80...-118]

Command is irrelevant in version 3.34 or lateradaptive channel hop schem
has replaced setting's function

SLIM? Get FCS (Free Channel Scanning) mode

"O" if FCS is OFF

"M" for master (=transmitter) without repeater in system
"S" for slave (=receivenyithout repeater in system

"E" for master with repeater in the system

"R" forepeater

"H" for slave with repeater in the system

SLIM=x Set FCS mode. Values of x are:

"O" if FCS is turned OFF

"M" for master (=transmitter)

"S" for slave (=receiver).

"E" for master with repeater in the system
"R" for repeater

"H" for slave with repater in the system

SLIN?nn Show last measured noise on channel nn (dBm)
Note: This command applies only to FCS Master modem
For example ©112 dBm"

SL!O? Get beacon disable timeout (seconds)

SLIO=n Set beacon disable timeout in seconds.
If it is zerothen beacon is never disabled.
If timeout is less than beacon timeout, modem will not send additional beaco|

SLIR? Get RX listen timeout (ms)
SL!R=n Set RX listen timeout (ms)
SLIS? Get beacon time (ms) i.e. time beacon is sent after channel change
SL!S=n Set beacon time (ms) i.e. time beacon is sent after channel change
SLIT? Get frequency RSSI measure time for TX modem (ms)
SL!T=n Set frequency RSSI measure time for TX modem (ms)
SLIX? Get current transmit frequency
SL*R> Restore settings to dir factory set values
SLS0S Save current settings as permanent settings
NOT RECOMMENDED for new systems
SLIH? Get radio HW info: OHW.: nnnnnno
SLIV? Get modem oOotypebod

Depending on variant, for example "3AS modem"

SL%C="text string Sets p/n (or otheircustomer info) if it is empty (command works only once)
P/n must be stored to eeprom with command SL**> (Save settings)
Otherwise it will be lost when power is turned off

SL++? Get status of reception control
"0" = Reception enabled
"1" = Receptiondisabled
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SL+++ Disable reception
SL++0 Enable reception
SL+C? Get modem temperature in Celsius degrees
For example 31", "-2", "7" or "No sensor" if not available
SL+T? Get status of Transmitter tests
"0" = Transmitter tests are OFF
"1" = Carrier test is ON
"2" = Deviation test is ON
SL+T=x Activate/Stop transmitter test. Value of x is:

"0" = Stop any transmitter test
"1" = Transmit Carrier test
"2" = Transmit Deviation test
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10 INSTALLATION

10.1 Installation of a radio data modem

The radio modemshould be installed with the installation accessories supplied with the radio
modem. There is also available an installation component for mounting the radio modem to a
DIN-rail.

1. |Installation with the 2. Installation using the 3. Installation can also be
installation plate supplie Velcrotape provided witt madedi rect !l y
with the radio modem The the radio modem. equipment.

installation plate is fastene
to the backside of the radi
modem.

The installation plate can b
mounted using the hole
provided on the plate.

NOTE!

When selecting a suitable location for the radio modem it must be ensured that no water
get into the radio modem under any conditions. Direct sunlight is also to be avoided. It is
recommendable toinstall the radio modem on a strongly vibrating surface. Suital
dampening and/or isolation materials should be used in cases where the installation surf

will be subjected to vibration.
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10.2 Connection cables

NOTE!
When installing the cables of theerial interface, the operating voltage of all devices must |
off (POWER OFF condition).

Due to the greater current consumption of SATELLB¥ES Epic operating voltage must bj
connected to pins 14 AND 15, and ground to pins 7 AND 8. Correct fusating is in this
case 4 A (SLOW FUSE).

10.2.1 RS- 232 wiring

Basic R$232 connection between the radio modem (PORTL1) and a typical PC (COM -
port):

9-PIN D-CONN. 25-PIN D-CONN. RADIO MODEM
\ \ (
TD TD TD
3 ® 2 & ® 11
RD RD RD
2 ® 3 & ® 9
SGND SGND SGND
5® 7 ® ® 7
DTR
Fuse ® 1
3AS: 1A slow
3AS Epic: 4 A slow
+Vb
+Vb O ', ', ® 14,15
GND
GND O— ® 7,8
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Basic R$232 connection between the radio modem (PORTL1) and a typical PC (COM -
port) using handshaking:

9-PIN D-CONN. 25-PIN D-CONN. RADIO MODEM
N N\ N
™ ™ ™
3® 2 ® ® 11
RD RD RD
2 ® 3 ® ®9
RTS RTS RTS
7® 4 ® ® 13
cTS cTs cTS
g e 5 e ®6
DSR DSR DSR
6 ® 6 ® ® 10
SGND SGND SGND
5® 7 ® ® 7
cD cD cD
1 8 ® ® 2
DTR DTR Fuse DTR
4@ 20 3AS: 1A slow ®1
g g 3AS Epic: 4 A slow
+Vb
+Vb O ,' | ® 14,15
GND
GND © ® 7,8

—

RS 232 connection between a radio modem (PORT2 in RS -232 mode) and a typical PC

(COM-port):
9-PIN D-CONN. 25-PIN D-CONN. RADIO MODEM
N N r——
TD TD T .
3® 2 ® - 4
RD RD RO
2 ® 3 ® &
SGND SGND SLMND
5 ® 7 ® -
Fuse niR =
3AS: 1A slow =
3AS Epic: 4 A slow
—1 +Vb
+Vb O 1 I # 141
GNIE
GND O . ] B
\b—jj
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10.2.2 RS-422 wiring

PORT2 R$422 connection:

RADIO MODEM
/1
RD positive A
® 2
RD negative B' ° 3
TD positive A
. 4 ® 4
Termination
resistor
TD negative B ® 5
Fuse DTR =
3AS: 1Aslow ®1
3AS Epic: 4 Aslow
— +Vb
+Vb O 1 1 ® 14,15
GND
GND © ® 7,8

If the transmission lines are long the receiving end of the lines must be terminated using a separate
termination resistor (typical values range from 10020 ohm depending on the characteristic
impedance of the tansmission line).
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10.2.3 RS-485 wiring

PORT2 R$485 connection:

Both ends of the transmission line must be terminated by connecting a separate terminating resistor
between the positive and negative signal wire. Typical values range from 0020 Ohm
depending on the characteristic impedance of the line.

Connection to Profibus device

RADIO MODEM

SR
Data positive A ’
Termination
resistor
Data negative B .3
A
4
B
/ / .
m- °
E— / | { | FUSE DTR R
| | | | 3AS: 1 A slow 1
<- v * 3AS Enic 4 A slow
\ Y +Vb
+Vb O ® 14,15
GND GND
GND 7,8
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