SATELLINEASYy /-EASy 869
SATEL CompaeProof/ SATEL EASKroof
User Guide, Version 8.0

SATELLINE-EASY
SATELLINE-EASY 869
SATEL Compact- Proof

SATEL EASY Proof
Radio Modem

User Guide




SATELLINEASYy /-EASy 869
SATEL CompaeProof/ SATEL EASKroof
User Guide, Version 8.0

IMPORTANT NOTICE

All rights to thismanual are owned solely by Sat@y (referred to in this user guide aSate). All
rights reserved. The copying ¢his manual (without the written permission from the owner) by
printing, copying, recording or by any other means, or the full or partial translation of the
manual to any other language, including all programming languages, using any electrical,
mechanicd, magnetic, optical, manual or other methods or devices is forbidden.

Satelreserves the right to change the technical specifications or functions of its products, or to
discontinue the manufacture of any of its products or to discontinue the suppoeryf of its
products, without any written announcement and urges its customers to ensure, that the
information at their disposal is valid.

Satelsoftwareand programs are delivered as i s6. The manufacturer
warranty including giarantees on suitability and applicability to a certain application. Under no
circumstances is the manufacturer or the developer of a program responsible for any possible
damages caused by the use of a program. The names of the programs as well as a§icgipts
relating to the programs are the sole property 8atel Any transfer, licensing to a third party,
leasing, renting, transportation, copying, editing, translating, modifying into another
programming language or reverse engineering for any intestforbidden without the written
consent ofSatel

SATEL PRODUCTS HAVE NOT BEEN DESIGNED, INTENDED NOR INSPECTED TO BE USED

d

IN ANY LIFE SUPPORT RELATED DEVICE OR SYSTEM RELATED FUNCTION NOR AS A PART

OF ANY OTHER CRITICAL SYSTEM AND ARE GRANTED NO FUNG@LWWRRRANTY IF
THEY ARE USED IN ANY OF THE APPLICATIONS MENTIONED.

Salo, FINLAND 205

Copyright: 2015 Sateloy
No part of this document may be reproduced, transmitted or stored in a retrieval system in any form or by any

means without the priowritten permission oSatelOy. This document is provided in confidence and must not be
distributed to third parties without the express permissioiBattelOy.
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RESTRICTIONS ON USE

SATELLINEASYSATEL CompaeProofand SEASyProofradio modems have beer 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 device is not operated without the
permission of the local authorities on frequencies ettthan those specifically reserved and
intended for use without a specific permit.

SATELLINEASYSATEL CompadProofand SEASyProofare allowed to be usel in the
following countries, either on licence free channels or on channels where the operagopuires
a licence. More detailed information is available at the local frequency management authority.

Countries AT, AU, BE,BG, CA, CH, CY, CZ, DE,DK, EEES,FI, FRGB, GR,HR,HU, IE IS
IL,IN, IT,KZ, LT LU, LV,MX,MT, NL, NO, OM, PL, PTRU,RO, SE,SG, SI,SK TR, UAUS
VN and ZA

WARNING!
Users of radio modems in North America should be aware, that due to the allocation of th
frequency band 406.08 406.1 MHz for government use only, the use of radio modem on
this frequency band without a proper permit is strictly forbidden.

WARNING

To be protected against all verified adverse effects the separation distance of at least 44
must be maintained betweerhe antenna of this device and all persons.

In addition to comply with FCC and IC RF exposure compliance requirements, maximum
antenna gain is 14 dBi. The device must not be ¢ocated or operating in conjunction with
any other antenna or transmitter.

SATELLINEASyY 869nd SATEL Compagd®roofradio modens have been designed to operate

on 869.4125 ¢ 869.6375 MHz, the exact use of which differs from one region and/or country

to another. The user of a radio mdem must take care that the device is not operated without
the permission of the local authorities on frequencies other than those specifically reserved and
intended for use without a specific permit.

SATELLINEASY869 and SATEL Compad®roofare allowed to be usel 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 frequency management authority.

Countries:AT, BE, BG CH, CY, CZ, DE, DKEE, ES, FI, ERGB, GR,HR,HU, IE, ISIT, LT,LU,
LV, MT, NL, NO, PL, BTRO, SE,SI, SKand TR
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PRODUCT CONFORMITY

Hereby,SatelOy declares thatSATELLINEASY -EASy 869 SATEL CompaedProofand 0EASY
Proofradio modens arein compliance with the ssential requirements (radio performance,
electromagnetic compatibility and electrical safety) and other relevant provisions of Directive
1999/5/EC. Therefore the equipment is labelled with CGEarking. The notification sign informs
user that the operatindrequency range of the device is not harmonised throughout the market
area, and the local spectrum authority should be contactedfore the usage of the radio

" ce1987@®  C€05980

DECLARATION of CONFORMITY

In Accordance with

1999/5/EC Directive

of the European Parliament and of the Council of 9 March 1999 on radio equipment and
telecommunications terminal equipment and the mutual recognition of their conformity

Doc No: SATEL-DC-RTTE-109
Manufacturer: SATEL Oy
Address: POB 142, (Meriniitynkatu 17), 24101 Salo, Finland
Producis : Type Model
SATELLINE-M3-TR1
SATEL-TA13 SATELLINE-EASy

SATEL Compact-Proof
SATEL EASy-Proof

We, the manufacturer of the above-mentioned products, hereby declare that these products conform to the

essential requirements of the European Union directive 1999/5/EC and 2011/65/EU. This Declaration of
Conformity is based on the following documents:

Doc. No _Type of Product Test Specification Laboratory / Date of Issue
278690-1-1 SATELLINE-M3-TR1 EN 300 113-2V.1.5.1 SGS Fimko / Finland 8.4.2015
278690-1-2 SATELLINE-M3-TR1 EN 300 113-2V.1.5.1 SGS Fimko / Finland 8.4.2015
278690-3 SATELLINE-M3-TR1 EN 301 489-1, -5 SGS Fimko / Finlond 8.4.2015
224551A SATELLINE-M3-TR1 EN 300 113-2V.1.5.1 NEMKO / Finland 10.1.2013
224551B SATELLINE-M3-TR1 EN 300 113-2V.1.5.1 NEMKO / Finland 10.1.2013
131691C SATELLINE-M3-TR1 EN 301 489-1, -5 NEMKO / Finland 18.9.2009
131691D SATELLINE-M3-TR1 EN 301 489-1, -5 NEMKO / Finland 31.8.2009
131691E SATELLINE-M3-TR1 EN 60950-1:2006 NEMKO / Finloand 30.9.2009
278998-2 SATELLINE-EASy EN 300 113-2V.1.5.1 SGS Fimko / Finland 26.3.2015
154710 SATELLINE-EASy EN 301 489-1, -3 NEMKO / Finland 5.8.2010
154710 SATELLINE-EASy EN 300 113-2V.2.4.1 NEMKO / Finlond 5.8.2010
173878 SATELLINE-EASy EN 60950-1:2006 NEMKO / Finland 29.4.2011
278998-1 SATEL Compact-Proof EN 300 113-2V.1.5.1 SGS Fimko / Finland 26.3.2015
277347-11 SATEL Compact-Proof EN 300 113-1, -2 SGS Fimko / Finland 24.10.2014
277347-1-2 SATEL Compaci-Proof EN 301 489-1, -5 SGS Fimko / Finlond 24.10.2014
277347-2 SATEL Compact-Proof EN 60950-1:2006 SGS Fimko / Finland 7.11.2014
278690-2 SATEL EASy-Proof EN 300 113-2V.1.5.1 SGS Fimko / Finland 26.3.2015
278690-3 SATEL EASy-Proof EN 301 489-1, -5 SGS Fimko / Finland 25.2.2015

Salo on the 21 of April, 2015 SATEL Oy

JT Bergqist /\/

FEO
,-"9. ®
< SATEL
WIRELESS WORLD - LOCAL SOLUTION

e
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DECLARATION of CONFORMITY

In Accordance with

1999/5/EC Directive

of the European Parliament and of the Council of 9 March 1999 on radio
equipment and felecommunications terminal equipment and the mutual
recognition of their conformity

Doc No: SATEL-DC-RTTE-107

Manufacturer: SATEL Oy

Address: POB 142, (Meriniitynkatu 17), 24101 Salo, Finland
Products : Type Model

SATELLINE-M3-TR1 869
SATEL-TA25 SATELLINE-EASy 869
SATEL Compact-Proof

We, the manufacturer of the above-mentioned products, hereby declare that these products conform to the
essential requirements of the European Union directive 1999/5/EC and 2011/65/EU. This Declaration of
Conformity is based on the following documents:

Doc. No Type of Product Test Specification Laboratory / Date of Issue
1-6042/13-01-02 M3-TR1 869 EN 300 220-1V.2.4.1 CETECOM / DE 20.9.2013
1-6042/13-01-02 M3-TR1 869 EN 300 220-2V.2.4.1 CETECOM / DE 20.9.2013
1-6042/13-01-03 M3-TR1 869 EN 301 489-1V.1.9.2 CETECOM / DE 28.6.2013
1-6042/13-01-03 M3-TR1 869 EN 301 489-3V.1.4.1 CETECOM / DE 28.6.2013
1-6042/13-01-04 M3-TR1 869 EN 60950-1:2006 CETECOM / DE 8.7.2013
247810 EASy 869 EN 300 220-2V.2.4.1 NEMKO / FI 29.11.2013
247810 EASy 869 EN 301 489-1V.1.9.2 NEMKO / F1 29.11.2013
247810 EASy 869 EN 301 489-3V.1.6.1 NEMKO / FI 29.11.2013
278041-1 Compact-Proof EN 301 489-3V.1.6.1 SGS Fimko / FI 09.12.2014
278041-1 Compact-Proof EN 301 489-1V.1.9.2 SGS Fimko / FI 09.12.2014
Salo on the 9™ of January, 2015 SATEL Oy

Kari Suominen Aulis Térma
Vice President Sales Director
SATEL O GAR, ®
PO.Box 142, FI-24101 SALO, FINLAND ’(.%‘.\:. A , El
Street: Meriniitynkatu 17, FI-24100 SALO, FINLAND »l"f

Tel. +358 2 777 7800, Fax +358 2 777 7810
E-mail: info@satel.com, www.satel.com WIRELESS WORLD — LOCAL SOLUTION
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WARRANTY AND SAFETY INSTRUCTIONS

Read these safety instructions carefully befasing the product:

-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.

-The radio modem is only to be operatedtdrequencies allocated by local authorities, and
without exceeding the given maximum allowed output power ratin§ateland its distributors
are not responsible, if any products manufactured by it are used in unlawful ways.

-The devices mentioned in ith manual are to be used only 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 products.

-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 thersa ground potential. Before connecting any power cables
the output voltage of the power supply should be checked.

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 to install the radio modem on a strongly vibrajisurface. Suitable
dampening and/or isolation materials should be used in cases where the installation surf
will be subjected to vibration.
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INTRODUCTION

SatelOy is a Finnish electronics antelecommunicationscompany specialising in the design
and manufacture of wireless data communication produc&ateldesigns, manufactures and
sells radio modems intended for use in applications ranging from data transfer to alarm relay
systems. End users 8fatelproducts include both public organisations and private individuals.

SatelOy is the leading European manufacturer of radio modentSatelradio modems have
been certified in most European countries and also in many ABaropean countries.

SATELLINEASYSATEL CompadProofand SEASyProofare a versatile transceiver radio
modens that providesa compact and flexible solution for manglifferentwirelessapplications.
The key features include:

330-473 MHz frequency range
User selectable channel spacint2.5 / 20 / 25 kHz
Compatible with the widely used SATELLHSEBSradio modem family
Compatible also withPacific CrestdFSK/GMSK/FSBr TRIMTAL&50s protocols
Half duplex radio data transfer
Over-the-air data rate:
0 9600 bps @ 12.5 kHzchannel spacing
0 9600 bps @ 20 kHz channel spacing
0 19200 bps @ 25 kHzchannel spacing
Small current consumptionsleep modes
Power level of the transiter1 0 0 mweé 1 W
RS232 / RS422/ LVTTL / TTiserial interface aB00é 38400 bps (RAdBLa r at e
CompactProofand SEASyProor areonly available with R&32)
1 LCD display and 4 push buttongnodels with display)
o Easy configuration, no need to use externtdrminal to change the basic settings
0 Monitoring of the signal(RSSI) or noiskeveland the voltage of the power supply
o0 LCD is a usefutool in testing the radio connection
LED indicators show the status of the interface signals.
Routing/repeater functios
Error correction (FEC)
External command language (SL commands)
SATEL Compad®roof is in an IP67 classified housing
SATEL EASSroof is in an IP69K classified housing
SATEL CompaeProof is available also in a IP67 classified housing with a battery

= =2 4442

= =4 =4

= =4 -4 -8 8 -8 9

SATELINEEASY 869and SATEL Compagd®roof area frequencyband varians targeted
especially tothe license free 869.4125...869.6375 MHz band in Europe.

SATEL Configuration Manager is the recommended PC software for configuhiegeradio
modems,although basic settings can be modifietly usingalmost anyterminal program.
Alternatively SATERM PC software can be usédt is the toolfor desigring and configurirg the
systemghat utilize the Message routing features.

12
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1 SATELLINE-EASy TECHNICAL SPECIFICATIONS

RADIO

RECEIVER | TRANSMITTER

Frequency Range

330 é 420/ NG a3 ¥Hz (tuning range 90/ 70 MHz)

Channel Spacing

12.5 kHz / 20 kHz / 25 kHz programmable

Communication Mode Half-Duplex
Frequency Stability <1 kHz
Modulation 4-FSK, GM&

Radio Campatibility

SATELLINBAS, Pacific CresESTA-FSKGMSK, TRIMTALK450s

Spurious Radiation

<2nW EN 300 113 and CFR47 part90

Sensitivity

-114 dBm @12.5 kHz

-111 dBm @25 kHz  Note**) *+¥)

Co-channel Rejection >-12 dB Note**)
Adjacent Channel Selectivity | >47 dB @12.5 kHz
> 52 dB @ 25 kHz Note**)
Intermodulation Attenuation > 60 dB Note**)
Blocking > 86 dB Note**)
Spurious Rejection > 60 dB Note**)
Spurious Emission < -100 dBm <-80 dBm on 3rd harmonic

@121581240 MHz

Type of Emission

F1D

Carrier power

100, 200, 500, 1000 mW

Adjacent Channel Power

EN 300 113 and CRF47 part90

Carrier power stability

<+1.5dB

DATA MODEM

Electrical Interface

Port 1:RS232 / Port 2: LVTTL, TTL or RE32/422 (depends on the assembly)

Interface Connector

D-15 (female)

Data speed of Serial interface

300 & 38400 bps

Data speed of Radio Interface

19200 bps (25 kHz channel) /9600 bps (12.5 or 20 kHz channel)

GENERAL

Operating voltages

+6 é+30C Vor +3 é+9 VDC (depending o

Power Consumption

<1.2 W (Receive), <3.0 W (Transmit@ 0.5 W), <7.0 W (Transmit @ 1 W),
0.12 W (Sleep mode), 10mW (DTR Power save)

Temperature Rangs

-25 °C ... +55 °C Complies with standards
-30 °C ... +65 °C Functional

-40 °C ... +75 °C Absolute min./max.

-40 °C ... +85 °C Storage

Antenna Connector

TNC female 50 ohm

Construction

Aluminium housing

SizeLXWxXT

139 mm x67 mm x29 mm

Weight

250 g

COMPLIANT WITH THE INTERNATIONAL STANDARDS

RFrequirements

EN 300 113-2 / FCC CFRA47 section 90

EMGC-requirements

EN 301 489-1 & -5 (8 kV contact, 15 kV air discharge)

Safety Standard

EN 60950-1

Immunity

EN 61000-4-3 (2006) (10V/m)

Note*) 330.000 & 389.950 MHz, 390.050 6 420.000 MHz

Note**) Values applywith FEC ON @ BER<10E3

Note***) Due to radio electronic design, the receiver is about®15 dB less sensitive on the
following frequencies338.000, 351.000, 364.000, 377.000, 390.000, 403.000, 41 6.000,
429.000, 442.0 00, 455.000 and 468.000 MHz.
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2 SATELLINE-EASY 869 TECHNICAL SPECIFICATIONS

RADIO RECEIVER | TRANSMITTER
Frequency Range 869.4125 0 869.6375 MHz

Channel Spacing 25 kHz

Communication Mode Half-Duplex

Frequency Stability <1 kHz

Modulation 4-FSK

Radio Compatibility SATELLINBAS 869

Spurious Radiation <2nW according to EN 300 220
Sensitivity (BER < 10-B) -111dBm Note*)

Co-channel Rejection >-12 dB Note*)

Adjacent Chamel Selectivity| > 52 dB Note*)

Intermodulation Attenuation| >60 dB Note*)

Blocking >86 dB Note*)

Spurious Rejection >60 dB Note*)

Type of Emision F1D

Carrier power 10, 20, 50, 100, 200, 500 mW
Adjacent Channel Power according to EN 300 220
Carrier power stability <+1.5dB

DATA MODEM

. Portl: R&232 / Port2: LVTTL, TTL or R&32 /422 (depends on the
Electrical Interface

assembly)
Interface D-15 female
Connector
pata speed of Serial 300 & 38400 bps
interface
Data speed of Radio 19200 bps (25 kHz channel)
Interface
GENERAL
Operating voltages +6 € +30 VDC

<1.2 W (Receive), <3.8 W (Transmit)

Power Consumption 0.12 W (Sleep mode), 10mW (DTR Power save)

-25 °C ... +55 °C Complies with standards
Temperature Ranges -30 °C ... +65 °C Functional

-40 °C ... +75 °C Absolute min./max.

-40 °C ... +85 °C Storage

Antenna Connector TNC female 50 ohm

Construction Aluminium hotsing

Size HXxW x D 139 mm x67 mm x29 mm

Weight 250 g

COMPLIANT WITH THE INTERNATIONAL STANDARDS

RFrequirements EN 300 220-2

EMGC-requirements EN 301 489-1 & -3 (8 kV contact, 15 kV air discharge)
Safety Standard EN 60950-1

Immunity EN 61000-4-3 (2006) (10V/m)

Note*) Values apply wittFEC ON @ BER<10E3
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2.1 Important n ote for the users
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of SATELLINE-EASyY 869

NOTE!

SATELLINE-EASy 869 does NOT support all features

Please note that the paragraphs of this user guide describing #edres listed below apply
only to SATELLINEASYyY unless specifically mentioned.

of SATELLINE-EASy

Feature/Property

SATELLINE-EASYy 869

SATELLINE-EASyY

Frequency band

869.4125...869.6375 MHz

403473 MHz

Channel spacing/width

25 kHz fixed

25, 20, 12.5 kHz

Transmitter outpt

10, 20, 50, 100, 200, 500 mW

100, 200, 500, 1000 mW

SATELLINBAS
Supported radio PacCrestdFSK
compatibility options SATELLINBAS PacCrestGMSK
Trimtalk450s
PacCrestFST
Free Channel Scan (FCS) Not supported Supported
Channel list Not supported Supported
Call sign transmission Not supported Supported
Radio requirements
specification EN 300 220-2 EN 300 113-2

(see the previous pages)

FCC CFR47 section 90

Operating voltage

+6é+30Q: V

+6é&+30Q V
+3é+ 9 V
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3 SATEL COMPACTFPROOF TECHNICAL SPECIFICATIONS

There is four different models available:
YM6570 SATEL CompadProof: freq.
YM6571 SATEL CompadProof: freq.
YM6575 SATEL CompadProof: freq.
YM6576 SATEL CompadProof: freq.

range330 6 420/ 403 6 473 MHz with battery
rangeas abovewithout battery

range 869MHz with battery

range 869 MHz without battery

Down below detailed technical specdations.

Subject YM6570 and YM6571 YM6575 and YM6576
Frequency range 330 € 423 )é/471869. 4125 é& 86
Tuning range 90/ 70 MHz 10 channels
Channel spacing 12.5/20/ 25 kHz 25 kHz fixed

selectable
RX Sensitivity / TX power ma] -114 dBm**) / 1 W -111 dBm /500 mW
Interface RS232
Operating voltage +9 é +16 Vdc
Power consumption RX/TX | 1.2W /7 W |1.2W/38 W

Data speedmax. Radio max.19200 / Serial38400 bps

Connectors 8-pin ODU / 4 -pin ODU / TNC female
Size HXW x D 187 x 84 x 50 mm
Weightd with battery 850 g

- without battery 520 g

IP classification

*) 330.000 8 389.950 MHz, 390.050 & 420.000 MHz

**) Due to radio electronic design, the receiver is aboutd®l15 dB less sensitive on the following
frequencies:338.000, 351.000, 364.000, 377.000, 390.000, 403.000, 416.000, 429.000,
442.000, 455.000 and 468.000 MHz.

IP67 (NEMAG)

3.1 Specification for batter vy
Subject Value
Battery type Panasonic 2S3P, NCR18650PF 7.2 V,

8700 mAh Lilon

Operating / Charging Voltage|+ 9 é +16 Vdc
Charging time Empty to full 5.5 hrs (+20 C)
Charge / discharge cycles >500 times

Charging temperature +5 é +45 C
Operational temperature 20 é +%60 C

+60 C °(1 W, TX 100%)13 h
+60 C °(1 W, TX 50%)22 h
-20 C° (1 W, TX 100%)10 h
-20 C°(1 W, TX 50%)15 h
-20 C°(RX only/4 h

6 mW

Operating times appr.

Power consumption, modem
OFF state
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4 SATEL EASYPROOF TECHNICAL SPECFICATIONS

Subject

Frequency range 330 é 42®M3F )é /473 MHz
Tuning range 90 /70 MHz

Channel spacing 12.5/ 20/ 25 kHz selectable

RX Sensitivity / TX power ma -114dBm**) /1 W

Interface RS232

Operating voltage +9 é +16 Vdc
Power consurtion RX / TX 12W/7W

Data speed max. Radio max. 19200 / Serial 38400 bps
Connectors Deutch DT046P-CL0O9/ TNC female
Size HXxW x D 176 x95 x42 mm

Weight 460 g

IP classification IP69K

*) 330.000 0 389.950 MHz, 390.050 & 420.000 MHz

**) Due to radio electronic design, the receiver is about®15 dB less sensitive on the following
frequencies:338.000, 351.000, 364.000, 377.000, 390.000, 403.000, 416.000, 429.000,
442.000, 455.000 and 468.000 MHz.
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5 INTERFACEO CONNECTORS & LEDS

5.1 Antenna conne ctor

All modelshave a single TNC female type antenna connector with impedance of 50 Ohm.

The antenna should always be connected when the power is on. Removing the antenna while
the transmitter is on may damage the power amplifier inside the transmitter.

5.2 Power supply

SATELLINEASYys available in twooperating voltage rangesiepending on which type of
internal power/interfacemodule has been installed at the factory. The voltage range is med
on the label

1 +6¢é +30 Vpc (delivered bydefaul)

T +3é+ %¥c

SATELLINEASY869 and SATEL EASBroof areavailable only in+ 6 € + 3 Q¢ operating
voltage rangeand SATEL Compad® r o o f i n Vgt pératihigbroltage range

The radio modem must be connected to a power supply with an adequate current output.

A proper fuse should be connected in between the radio modem and the power supply:

Operating voltage range +3é 9V +6é& 380V +9é+16

Currentrating of the fuse 2.5 A slow 1 A slow 1 A slow
Operating voltage range of SATELLIEASYs marked as folbws:

Type: SATEL-TA13 E2-PF Y RX Type: SATEL-TA13 E2PF W RX

Model: SATELLINE-EASY L

Input Voltage: 6 - 30V/1A -
Freq: 403 - 473 MHz
S/N: 140559790

Made by SATEL OY www.satel.com
Meriniitynkatu 17, FI-24100 FINLAND
Made in Finland

Model: SATELLINE-EASY ™

Input Voltage:3-9V/I1A ==
Freq: 403 - 473 MHz
S/N: 140500166

Made by SATEL OY www.satel.com
Meriniitynkatu 17, FI-24100 FINLAND
Made in Finland
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5.3 Serial ports

NOTE Serial Port 2 is only available for SATELLINASY andBEASy 869 modems.

Before connecting DTEData Terminal Equipmentp the radio modem,please make sure that
the configuration matches the physical interfacaédctricalcharacteristicstiming, direction and
interpretation of gnals). The radio modem contains two separate serial potteat are
designatedas Port 1and Port 2 Only one port at a time can be selected for communication.

Port 1- AlwaysRS232 (Port 1 ON is the default configuration)
Port 23 The physicalinterfacedepends on which type of internal power/interfagaodule has
been installed at the factory. Available options are:

1 RS232/RS422 (delivered by default)

1 LVTTL

T TTL

RS422 interface of the radio malem can be adapted to R&85 interface by wiring the signals
externally, segaragraph RS485 interface

NOTE! WHEN THE MODEPIN (D15 CONNECTOR PIN12) IS CONNECTED TO GROUNd
THE RADIO MODEM IS IN THE PROGRAMMING MEBMANDPort 11S THEN IN USE!

If Port 2is to be used for data transmission, the serial cable must be changed to a suitable
type when switching over to the programming mode.

NOTE! SATEL Compad®roof has only one serial port: R&32

5.4 LED indicators

NOTE! SATEL EASSroof does not have LEDs.
There are five (5) LED indicators on the front panel of the radio modem &
that indicate thestatus of the serial port and the radio interface:

LED |Indication OFF Red Orange |Green

RTS |RTSline status (D15 Pin 13) Inactive |Active - -

CTS |CTSline status (D15 Pin 6) Inactive |Active - -

TD |TD-line status (D15 Pin 11) No data |Data - Test Tx
Indicates that the radio moém is active
receiving data via serial port.

RD |RDline status (D15 Pin 9) No data |Data - -

Indicates that the radio modem is
sending data via serial port.

CD |Indicates the status of the radio |No Transmittel Noise Reception
interface. Note that the status of |signal is ON
CD-line (D15 pin 2) may differ
from the status of CD LED.
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5.5 LED indicator for charging

In addition to the five LEDs described above, SATEL Comjpacbf has one more LED showing
the charging status.

Charging condtions, charging power connected

Colour Value
Green Charging power connected or charging completed
Orange Charging and battery detect

Blinking orange | Possible defect battery
Blinking green Charging temperature limit exceeded, charging is not
possible d this time

Non chargi;ng conditions

Colour Value

Green Charging power connected or charging completed

Green More than 50% of capacity is available. If charging power
present it is used as a primary power source

Orange Less than 50% of capacity isvailable

Red Less than 20% of capacity is available

Fast blinking red | Less than 10% of capacity is available. Connect to a charg
immediately

Blinking green Modem is OFF or no charging power or battery is empty

Pin9 Pin 15

O .‘.’.’.‘.‘.@ O |
5.6 D15 connector SATELLINE-EASy and OEASyY 869{ i

Pinl1l_ | Pin 8

SATELLINE-EASYy radio modems: 15 -PIN FEMALE D CONNECTOR PINOUT
I/O column below denotes the direction of the signal: "IN" is froDITE Data Terminal
Equipmen} to the radio modem. "OUT"is from the radio modem to DTE.
PIN |NAME [I/O |LEVEL |EXPLANATION

1 DTR [IN |0..30V |Data Terminal Ready. The pin can be used to walp the
radio module from the standby mode. >+3 VDC = ON,
<+0.6 VDC or not connected = STANDBY
2 | Pin 2 has alternative functions depending on the Port2 configuration, see below.
CD |OUT|RS232 |Carrier Detect (if Port2 Interface level is R&32)
A6 |OUT|RS422 |Port2 Receive Data positive (if Port2 Interface level isAR3)
CTS |OUT|TTL Clear To SendNote*) (if Port2 Interface level is TTL)
LVTTL |Clear To SendNote*) (if Port2Interface level is LVTTL)
3 | Pin 3 has alternative functions depending on the Port2 configuration, see below.
RD2 [OUT |RS232 |Port2 Receive Data (if Port2 Interface level isZ3R)
OUT |TTL Port2 Receive Data (if Port2 Interface level is T)
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OUT |LVTTL |Port2 Receive Data (if Port2 Interface level is LVTTL)
B6 |OUT|RS422 |Port2 Receive Data negative (if Port2 Interface level isAR3)
4 | Pin 4 has alternative functions depending on the configuration, see below.
TD2 |IN RS232 |Pott2 Transmit Data (if Port2 Interface level is232)
IN |TTL Port2 Transmit Data (if Port2 Interface level is TTL)
IN  |LVTTL |Port2 Transmit Data (if Port2 Interface level is LVTTL)
A IN |RS422 |Port2 Transmit Data positivef Port2 Interface leel is RS122)
5 |Pin 5 has alternative functions depending on the hardware assembly, see below.
RTS [IN |TTL Request To Senbote*) (if Port2 Interface level is TTL)
LVTTL |Request To SenNote*) (if Port2 Interface level is LVTTL)
B IN RS422 | Port2 Transmit data negative
6 CTS |OUT|RS232 |Clear To Send. This signal indicates that the radio modem
serialinterfaceis readyto receivedata from DTE.Note*)
7,8 | GND |- Operating voltage ground / signal ground.
Galvanically connected to the modemasing.
9 RD1 |OUT|RS232 |Portl Receive Data to DTE from the radio modem
10 DSR |OUT|RS232 |Data Set Ready. Indicates that the radio modem is ON.
11 TD1 |IN |RS232 |Portl Transmit Data from DTE to the radio modem.
12 | MODE |IN |0..30V |[<2VDC or connected to graund = Programming Mode
>3VDC or Not connected= Data Transfer Mode Note**)
13 RTS |IN |RS232 |Request To Send from DTE. Note*)
14, Vb |- See Operating Voltage Depends on the assembled power modul
15 specs |+3...9 VDC (Only for SATELLINEASYy) / +6...30 VDC
Note! Unused pins can be left unconnected.
Note*) RTS and CTS signals apply to the selected Data port (either Portl or Port2).
Note**) Programming Mode is for changing the settings of the radio modem via Prograngni
menu. Normally the MODE line is NOT connected i.e. the modem is in Data Transfer Mode)

5.7 8-pin ODU and 4-pin ODU SATEL Compact -Proof

SATEL Compae®roof has a separate connector for data-gin ODU and for power, 4-pin ODU.

Data connector:

8-pin ODU, MINI-SNAP

RTS

CTS

SGND

RXD

TXD

PROG

Not conne

cted

V(N[O [WIN|F-

Not conne

cted
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Power connector:
4-pin ODU MINI-SNAP
Style G4 size 1

PWR (+)

PWR (+)

GND

AIWIN|F

GND

SATELLINEASY -EASy 869

SATEL CompaeProof/ SATEL EASKroof

5.8 Deutsch DT 04-6P-CL09 SATEL EASy Proof

Deutsch DT046P-CL09

Vb, operating voltage

Not connected

Not connected

D

RD

OO IWIN(F

GND
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6 SERIAL INTERFACE

The radio modem is referred to as DCE (Data Communication Equipment) whereas the device
connected to it, typically a PLC or a PC, is referred to as ODi&ta Terminal Equipment). The
15-pi n f e sypd cenne@tdr ®f the radio modem contains the connections required to
establish data communication between the radio modem and DTE.

In order totransfer data, the physical interface between DCE and DTEsthe compatible and
properly configured.This chapter describes shortly th@sics of thephysical interface options
the related settingsnd the operation of the serial interface.

The radio modem contains two separate serial poRsrt 1 and Port 2
1 Only one port at a time can be selected for communication.
1 Portl is configured ON by default
1 The physical interface of Port 1 is always-RE.
1 The physicalnterface of Port 2depends on which type of internal power/interface
module has been installed atie factoryand the selected settings

SATELLINEASY Available serial port interfaces
Serial Port Physical interfaceg Power/Interface moduledentifier
Port 1 RS232 Port 1 is always R332
RS422/RS232 | Module ID: IMO1 (Operaing voltage +6...+30 V pc)
(RS485 Note*) | Module ID: IMO3 (Operating voltage +3...+9 V)
Port 2 LVTTL (3.3V) | Module ID: IM02 (Operating voltage +6...+30 V ¢)
Module ID: IM0O4 (Operating voltage +3...+9 V()
TTL (5V) Module ID: IMO5 (Operating voltage +6...+30 V pc)
Module ID: IMO6 (Operating voltage +3...+9 Vpc)
SATELLINEASYB69 - Available serial port interfaces
Serial Port Physical interfacg Power/Interface module identifier
Port 1 RS232 Port 1 is always R332
RS422/RS232 | Module ID: IMO1 (Operating voltage +6...+30 V p¢)
Port 2 (R$485 Note*)
LVTTL (3.3V) | Module ID: IM02 (Operating voltage +6...+30 V)
TTL (5V) Module ID: IMO5 (Operating voltage +6...+30 V)

Note*) R$422 can be adapted to RS185 externally. See paragraph R&35 interface.

The handshaking signals apply to the selectseérial port (Port 1 or Port 2) The handshaking
signals are CD (Carrier Detect), RTS (Ready To Send), CTS (Clear To Send), DSR (Data Set
Ready) and DTR (Data Terminal Ready). The physical level of theselsigraways R232.

The wiring and cable connections are illustrated in chapt®iISTALLATION.

SATEL CompaeProofand SATEL EASroof haveonly one serial port: R232.
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6.1 RS- 232 interface (Port1 , Port 2)

RS232 standard defines the method dfansfermg binary singleended dataseriallybetween

DTE and DCEAIlthough thestandard defines the electrical characteristitsning and meaning

of the signals,as well asthe pin out of connectors, it isapplied in a multitude of slightly differing
ways(e.g. different pin configurations)For this reason different computers and peripherals are
not necessarily directly compatible with each other.

RS232 standard defines transmission lines, in which each single signal line level is referenced to
a common ground evel. When connecting equipment using RE32 interface make sure that

the equipment are connected together sharing the same ground potential. Major differences in
ground potentials may result to large current flow in tiggound (GND) wire and may lead to a
malfunction or damage the connected devices!

RS232 has been designed for serial data transfer over short distances (usually less than 15 m).
For longer distancesRS422 or RS485 is better suitedn order to maintainthe integrity of data

6.2 RS422 inter face (Port?2)

RS422 standard defines a serial data transfer method, which is very similar to thB5S

standard. In RS122 however, the signal lines are balanced (or differential) transmission lines. A
balanced (or differential) transmission line is foed by using two signal wires together to convey
each single signal. Because the state of the signal is defined by the mutual voltage difference
(hence the name differential), any common mode disturbances induced into the lines will cancel
out. The effecof different signals moving in the same cable will also be smaller than in the case
of the RS232. Transmission distance can be considerably longer than when using2B&Stype

of connection, and distances of 1 km are possible.

As an e x amp hethe TXsignaloTXsigeakwalline transmitted using two lines (A and

B). A logical 616 corresponds to a situation,
voltage on | ine B. Correspondingly a lageggi cal
on line A is smaller than the voltage on line B.

A

Cable Cabe | Teminal
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6.3 RS-485 interface  (Port 2 externally connected)

RS485 is an extension of the R822 standard and enables the connection of more than two
devices on to the same bus. Communication is halfiplex, sothere 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 dees themselves.

The modem does not have an internal RIB5 interface. Instead, RSI85 can be established by
using the R8122 interface and wiring the signals externally as depicted below.

Radio modem set to
422-mode

Terminal
——

Radio modem Cable Cable
<~ | — <—

6.4 Termination of RS -422/485 lines

Each differential pair of wires is a transmission line. A transmission line musébeinated
properly to prevent, or at least minimise, harmful reflections formed between the transmitting
and receiving end of the transmission line. A common method of terminating ad8S type of
transmission line is to connect a stalled termination raistor, between the 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 belected so that its resistance matches the characteristic
impedance of the transmission line as close as possible (typical values range from 100 to 120
Ohm). When using a R8122 type of connection the termination resistor is connected only at
each of the eceiving ends. Termination resistors are particularly important when using long
transmission lines and/or high data transfer speeds.
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6.5 Serial data format

The serial interface uses an asynchronous data formfaty character to be transmittedn the
serid line contains a start bit, the data bité7, 8 or 9 bits), an optional parity bit and one or two
stop bits.Data bits are transmitted with the least significant bit fitke mostsignificant bitlast.
For even parity, the number of 1's in the data pltise parity bitequals an even number. For odd
parity, this sumis an odd numbet

Start . . .. | Stop
bit Data bits (Isb first, msb last) Paritybit bit(s)

Example: The letter C(43 in hexadecimal,01000011 in binary)is transmittedas shown in the
table belowwhen using 8bit data length:

DATA FORMAT CHARACTER CHARACTER LENGTH
8 bit, no parity, 1 stop bit 0110000101 10 bit
8 bit, even parity, 1 stop bit (01100001011 11 bit
8 bit, odd parity, 1 stop bit |{01100001001 11 bit
8 bit, no parity, 2 stop bits 01100001011 11 bit
8 bit, even parity, 2 stop bits (011000010111 12 bit
8 bit, odd parity, 2 stop bits |011000010011 12 bit

Theoverall length of charactes (L0, 11 or 12 bits) should be taken into account when
calculating the data throughput capability of aystem A useful rule of thumb is that the
transmission of one character will require roughly one millisecond (1 @is)600 bps.

Theserial port setting®f the radio modem and the terminal device connected to it must equal
otherwiseerrors will be itroduced into the transferred data.

6.6 Handshak ing lines

Handshakng sgnals can be used to control data transfeFor example, the radio modem can
inform the DTE that the radio channel is busy, and that it is not allowed to initiate transmission

A comnon way of using handshaking signals is to monitor the Cliig& and ignore the others.
Usually the terminatleviceis fast enough to handle the data received by the radio modem, so
the use of RTdne is not necessary.

Handshaking is not needed if the sgsh protocol is designed to prevent collisions (data

contention) by the use of polling, or if there is little traffic and also if there is no harm from
occasional data contention situations (several radio modems try to transmit at the same time).
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6.6.1 CTSline

1 CTS (Clear To Send) is a signal from the radio modem to the DTE. It indicates when the
radio modem is ready to accept more data from the DTE. The options for CTS line are:

1 Clear To Send CTS line is set active when the radio modem is ready to accepiadar
transmission. CTS will shift into inactive state during data reception, and at the end of
transmission. CTS shifts back into active state either when reception ends or the radio
modem has finished data transmission. CTS will also shift into inacsie¢e wherthe
transmit buffer isabout to overflow i.e. there is more data coming in from the serial port
than the radio is able to transmit.

T TXbufferstateCTS wi | | shi ft into inactive state |
about to overflow. This typically happens when theansfer speed on theerial interface
is greaterthan on the radio interface, ard the size of transmitted messages is large.

6.6.2 CD line

CD (Carrier Detect) is a signal from the radio modem to the DTE. It indicates when tigere
activity on the radio channel. The options for CD line are:

1 RSSthreshold- CD is active whenever a sign@&xceeding thdevel required for reception
exists on the radio channel. I't doesndt ma
transmision, a signal of a radio transmitter not belonging to the system, or even an
interference signalCD is also active when the radio modem itself is transmitting.

91 Data on channel- CD will switch to active state only after recognition of a valid data
trangmnission. CD will not react to interference signads noise.

1 Always ON- CD is always in the active state. This option can be used with terminal
equipmentthat treatsCD line as an indicator of an active connection

1 Ext Antenna Controd CD follows the $atus of the transmitter. This option can be used
for controlling externakquipment e.g. aatenna switchs.

6.6.3 RTSline

The options for RT-8ne are:
1 Ignored- RTSline status is ignored.

1 Flow control- The radio modem transmits data to the terminal degionly when the RFS
line is active. Nonactive state of the RFthe will force the radio modem to buffer the
received data. This option is used if the terminal device is too slow to handle data
received from the radio mdem.
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1 Reception controt RTSline controls the reception process of the radio modem. An
active RTSine enables reception (as normal). Noactive RTSine will interrupt
reception process immediately, even if the radio modem is receiving a data packet.

6.6.4 DTR line

DTR (Data Terminal Regglhas a special function in the radio modemit can be used as an
external ON/OFF switch for power saving purposes.

The radio modem is:
1 ON, if the voltage at the DTR pin is more than 3 VDC
1 OFF, in the Standby Mode if the voltage at¢fDTR pin is lesthan +0.6 VDC

NOTE: If the DTR pin is not connected, the radio modem is ON.

6.6.5 DSR line

DSR (Data Set Ready) is a signal from the radio modem to the DTE. It indicates that the radio
modem is powered up. DSR is typically ignored.

6.7 Pause length

The modem reognises a pause on the serial line (a pause is defined as a time with no status
changes on the R232 interface TDIline). The pause detection is used as criteria for:

End of radio transmission When the transmit buffer is empty and a pause is detectdus t
modem stops the transmission and will then change the radio to the receive mode.
SLcommand recognition- For a SLcommand to be valid, a pause must be detected before the
actual command character string.

User address recognition In order for the starcharacter to be detected, a pause must precede
it in transmission.

Traditionally, in asynchronous data communication, pauses have been used to separate serial
messages from each other. However, the use of Amal-time operating systems (frequently
usedon PGtype hardware) often adds random pauses, which may result in the user data
splitting into two or more separate radio transmissions. This may cause problems especially in
the systems including repeater stations.

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

Notes:

The absolute time of Pause length is depending on the sipiart settings. For example, 1
character is ~1.04 ms at 9600 bps / 8N1 (10 bhits).
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The maximum absolute time is always 170 ms independent from the value of the Pause length
given in the setup.

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

6.8 Data buffering

Whenever the radio modem is iData 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 begning of each transmission a synchronisation signal 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 detected in the 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 buffeemory cannot

overflow. However, when the serial 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 ddbr the radio modem to empty the buffer and
before 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 &8 and transmits too much

data to the radiomodem, the buffer will be emptied and the transmission 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 madem
receive mode, the data will go into transmit buffer memory. Transmission will start immediately
when the radio channel is available.
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7 RF INTERFACE

All modem typeshave a single TNC femaletype antenna connector wh impedance of 50
Ohm.

SATELLINEASY SATEL CompaeProofand EASyProof(330 6 420 / 403 6 473 MHz) offers
the radio settings for user to select
1 Channel spacing 25 kHz, 20 kHz or 12.5 kHz
1 Frequency can be ay 6250 Hz divisible frequency betwee380 6 420*)/ 4 03 €3 7
MHz in casethe Channel Spacingis 25 kHz or12.5 kHz
(for example403.000 MHz, 403.006250 MHz, 403.012500 MHz)
1 Frequency can be ay 10000 Hz divisible frequency betwee380 6 420*)/ 4 03 é 47 3
MHz in casethe Channel Spacing is 20 kHz)
1 (for example403.000 MHz, 403.010 MHz, 403.020 MHz)

*) 330.000 8 389.950 MHz, 390.050 & 420.000 MHz

SATELLINEASYyY 86%nd SATEL Compad®roof (869 MHz freq.rangehas a fixed 25 kHz
channel spacing Theuser can select one of the ten possibleequendes:
869.4125 MHz

869.4375 MHz

869.4625 MHz

869.4875 MHz

869.5125 MHz

869.5375 MHz

869.5625 MHz

869.5875 MHz

869.6125 MHz

869.6375 MHz

= =2 8 -8 -8 _48_95_°5_°_2

The data speed of the radio interface depends on the radio channel spacing

1 25 kHz channel => 19200 bps

1 12.5/20 kHz channd => 9600 bps
The data speedverthe-air is irrespective of the data speed of the serial interfacethd two
differ from each other, the radio modem will buffer the datanax 1 kB)temporarily

Please note that ay communication link introduces an extra time delay called latency that
affects the system performance. It is the minimum time experienced by the data between the
momentwhen the data appears at the serial interface of the transmitting modem and the
receiving modemAppendix B presents measurddhnsferdelaysin details.
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7.1 Transmitter

The output power of the transmitter is adjustable (see the table below for available values). The
greatest allowable power depends on limits set by local authorities, which should not be
exceeded under any circumstances. The output power of taasmitter should be set to the
smallest possible leveduch that itstill ensures error free connection under variable conditions.
Excessivelyigh output power levels used in short link spans ceause interferences and affect

to the overall operation otthe system.

Transmitter outpupower levels
Output power (mW) Output power @Bm) 33008420 MHz 869.4125 &
403-473 MHz 869.6375 MHz

10 mW +10 dBm "H
20 mWwW +13 dBm "H
50 mW +17 dBm “H
100 mwW +20 dBm "H "H
200 mW +23 dBm "H "H
500 mW +27 dBm "H "H

1000 mW +30 dBm "H

The antenna (or a 50 Ohm attenuator) should be always connected to the antenna connector
while the transmitter is being used in order to guarantee the maximum lifetime of the transmitter.

NOTE!

Setting the transmitter output power to such a level that exceeds the regulations set forth
local authorities is strictly forbidden. The settingdor using of non-approved power levels
may lead to prosecutionSateland its distributors are not responsible for any illegal use of
its radio equipment, and are not responsible in any way of any claims or penalties arising
from the operation of its rat equipment in ways contradictory to local regulations and/or
requirements and/or laws.
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7.2 Receiver

The sensitivity of the receiver depes on the channel spacing of the radio modem (=data
speed of the radio interface) and on the mode of the FEC (error correction)

Receiver sensitivity

Frequency range Channel Spacing FEC OFF | FEC ON
25 kHz -108 dBm | -111 dBm

403 6 473 MHz 20 kHz -111 dBm | -114 dBm
12.5 kHz -111 dBm | -114 dBm

869.4125 9 869.6375 MHz 25 kHz -108 dBm | -111 dBm

The radio modem measures theeceived signal strengtiRSSIpf the receiverconstantly The

Signal Thresholdsettingdetermines theaeceived signalevel above wiich the search for the

radio messages is active. It is recommended that values given in the table above are used as a
basis.If the thresholdis set too low (the CD LED is ON constantly), it is possible that the receiver
is trying to synchronise itself Wwihoise. In sucha case the actual data transmission might remain
unnoticed. If the threshold is set too high, the weak data transmissions will be rejected although
they could be otherwiseeceivable Sgnal threshold should only be changed for a reascrfor
example in the following cases:

Continuous interference is present and the desired signal is strong. In this cassigimal

threshold can be increased to prevent the modem from synchronising to the interfering signal(s)
and /or possible noise.

Maximumsensitivity should be achieved and the desired signal is very weak. In this case the
sensitivity could increase by decreasiBgnal threshold. This type of situation is usually a sign of
a poorly constructed radio network / contact. Bit errors and momant loss of signals can be
expected in this kind of a situation. Some data might be successfully transferred.

The radio modems equipped with an LCD display show the RSSI of the last received message in

dBm units. The RSSI can be requested also locallyibiyng a special SL command (SL@R?). The
RSSI value is available 7s after the receiving the message. After that the value is returned to zero.

7.3 Priority RX/TX

Priority setting selects the priority between reception and transmission. The setting can be
changed in Programming Mode. By default, transmission has higher priority than reception i.e.
the default value is Priority TX.

Priority TX means that a terminal device attached to a radio modem decides the timing of the
transmission. The transmitter is in@aiately 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 state. There is no need to use any handshaking for the control of timing.

Priority RX means, thatradio modem tries to receive all data currently in the air. If a terminal
device outputs data to be transmitted (or an SL command) it will buffered. The radio modem wiill
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wait until the reception has stopped before transmitting the buffered data. Thisr@slllt 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.

7.4 Forward Error Correction (FEC)

FECimproves the reliability of data transfaver theradio by adding additionalcorrection

information to the radio messages.aed on that informationthe receiving radio modenwill

be able to correcterroneous bitgrovidedthe ratio of erroneousand correct bitsis reasonable.
However, the use of FEC decreas the data throughput, because the amount of transmitted

data increases about 30 %sée Appendix B)FECshould be usedon long distancelinks and/or

ift he radio channel i s Onoisyo in other words

NOTE! All radio modems, which are to communicate with each other, must have the same
setting for FEC (ON or OFF). If the transmitting radio modem and the receiviadio modem
has different settings, data will not be received.

7.5 Error checking

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

Error checkchecks dataonly partially while data is received.

Full CRC16 checladds two checksum characters at the end of the user data message. At the
reception end the receiver receigdirst the whole package and if the checksum matches the
data message is forwarded to the serial port.Hill CRC16 checks selected it must be set ON
for all radio modems in the same network. Otherwise the checksum characters appear at the
end of usermessage on the serial port.

7.6 TXdelay

The radio modem can be configured to delay the beginning of a radio transmission by
1...65000 ms. The function can be used to prevent packet contention in a system, where all
substations would otherwise answer a pofi a base station simultaneously. During this delay
data sent to the radio modem is buffered. Even whtre priority setting is "RX", the radio
modem is prevented to change over to the receiving mode during the period of the TX dé#iay.
TX delay is not neded, its value should be set to 0 ms.
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7.7 Separate RX/TX -frequencies

Modem can transmit(TXfrequency)and receive(RXfrequency)on separatefrequencies The
switch between the frequencies introduces an exttams delayin the data transfer that must be
taken account when designing the system.

7.8 Free Channel Scan (FCS )

NOTE! Free Channel Scan (FCS) is not applicable to modensng869.4125 & 869.6375 MHz
frequency range

Free Channel Scan (FCS) is designed for eway transmission between one transtaitand 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 tregjfiency of that particular transmitter
consequentlyA more detailed description of FCS function and FCS terminal software is

available from the manufacturer or from the nearest distributor.

7.9 User data whitening

In some cases, if the user data includedarge 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 used to improve the reliability of data transfer.
The featureis set on/off in the programming mode

NOTE! All radio modems, which are to communicate with each other, must have the sam
setting for Data whitening (ON or OFF). If the transmitting radio modem and the receiving
radio modem has diferent settings, data will not be received correctly.
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7.10 Pacific Crest and TRIMTALK compatibility

NOTEZ1 Pacific Crest and TRIMTALK compatibility is not applicable to modesiag 869.4125 &
869.6375 MHz frequency range

SATELLINEASYSATEL CompaeProofand EASyProofsuppors additional to the original
SATELINE3AS data transfer also:

1 Pacific CresFSTcompatible data transfer over the giif the opponent Pacific Crest
modems operate in the transparent mode/FEC ON/Scrambling ON that is the most
common setup anong RTK applications. The other modes are currently not supported.

1 TRIMTALK® 450s compatible data transfer over the air.

SATELLINEASyand SATEL Compagd®roofradio modem provides the following radio
compatibilityoptions

1 SATELLINBAS Original SATELINE3AS data transfer mode (Default)
1 PacCres4FSK Transparent mode/FEC ON/Scrambling ONOption 1)
1 PacCrestGMSK Transparent mode/FEC ON/Scrambling ON (Option 2)
1 TrimTalk450s(P) Trimtalk450s GMSK Rx fitted to PacCrest transmitters (Option 3)
1 TrimTalk450s(T) Trimtalk450s GMSK Rx fitted to Trimble transmitters (Option 4)
1 PacCrestFST (Option 5)

Notes:

Supported compatibility optionmay vary depending on the model and factory configuration

All radio modems of a system must have identical FE€ting (ON or OFF) in SATELLINEAS
mode.

The implementation oRadio compatibility tionsis based on the reference measurements and
the available public data of the followingadio modems manufactured by Pacific Crest
Corporation: ADL,RFM96W PDL HPBPDL LPBTRIMTALK is a trademark of Trimble
Navigation Ltd.
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7.10.1 Settings in compatibility modes

ion 8.0

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

PACIFIC CREST modems must have:

Protocol Mode

Transparent wW/EOT Timeout (vem using Pacific Crest modulations)
TrimTalk 450s (when using TRIMTALK GMSK modulation)
Modulation Type depends on the system

GMSK (default, always selected when using TRIMTALK 450s mode)
4-LevelFSK

FEC = ON

Scrambling = ON

Data Security Code set to = 0£not used)

Local Address= 0é254 (0 by default)

=4 =4 8- _-9_-9_95_°5_°2_--°

Pacific Crest modemreceivemessages from SATELLINE modems that have their TX1

address matching the Local Address.
Remote address=0é255 (255 by default,

t hat

i S

SATELLINE modems receive the message from a Pacific Crest radio, provided their RX1 address

matches the Remote Address of a Pacific Crest transmitter (or if the message has the broadcast

address 255).

SATELLINE modems must have the following key setting

1 FEC OFF (because the FEC here means SATEL 3AS FEC, not Pacific Crest/ TRIMTALK

FEC)

Error check OFF

Full CRC16 check OFF

Radio Compatibility Option 1 in case of Pacific CrestBSK
Radio Compatibility Option 2 in case of Pacific Crest GMSK
1 Radio Compaibility Option 3 in case of TRIMTALK GMSK

1
il
1
1

When TX address is selected ON, then TX1 address is used like PDL Remote address that is the

destination address for the transmitted messagBefault value is OXOOFF (=255) (note the

hexadecimal format of the settg).
When RX Address is selected ON, then RX1 address is used like PDL Local addieémslt
value is 0x0000 (=0) (note the hexadecimal format of the setting)

Addresses are NOT applicable in TRIMTALK 450s mode so SATELLINE modems must have their

RX/TX ddresses OFF with Option3.

The configuration tools and settings are different between SATELLINE and Pacific Crest modems:

Pacific Crest modems are configured via the serial port using PDLCONF WindowsTM program

that sends binary control messages to tkerial port of the modem.

SATELLINEASyadio modems are configured via the serial port using any ordinary terminal

program or SATEL Configuration Manager R&ogram.
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The table below shows the analogy of settings between Pacific Crest and SATHIAdNE
modems (status ifirmware versiornv3. 46.3).

Pacific Crest setting Corresponding SATELLINE setting

Identification: Owner not implemented

Identification: Channel Bandwidth Channel spacing

Identification: RF Power TX power

Radio Link: Channel Settion Type Radio frequency

(Manual)

Radio Link: Current Channel Radio frequency

Radio Link: Link Rate Radio compatibilitynode and channel spacing
determinethe link rate

Radio Link:Modulation Mode Radio compatibility

Radio Link:Scrambling ON by default

Radio Link:Transmit Retries not implemented

Radio Link:TX ACK Timeout not implemented

Radio Link:Csma Monitoring Priority (RX=ON, TX=0OFF) Default: RX

Radio Link: AutoBase/AutoRover not implemented

Radio Link:Digisquelch Signal threshold

Radio LinkForward Error Correction ON by default

Note: SATELLINEASYWEC 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)

Serid Interface:Protocol Mode Radio compatibility

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 lendt (in serial port byte intervals)
Serial Interface:Digipeater Delay not implemented

Serial Interface:Local Node Repeater not implemented

Frequency Table Radio frequency

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

Potential conflicts:

FECsetting applies only to the SATELLIRES mode, the other radio compatibility modes
have their own FEC bindings (although some previous or special firmware versions differ
the way FEC setting is handledn case of doubt please contact technical supgpr

Pacific Crest Local/Remote addresses are supported in the firmware versions starting fro
v3.46.3

Repeater function is supported only in the firmware versions starting v8m6.3

Error check and Full CRC16 check must be OFF in SATELLINE modem

FCS (Fre 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.
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7.10.2 Repeater function

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

T 6SL@M=R6 ( Repeater ON)

T 6SL@M=06 (Repeater OFF)
or by selecting Repeater OFF/ON in the Additional set#pRepeater programming menu.

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

Note 2. If error correction is ON (FEC ON) and TRIMTALK mode is activated by using

O0SL@S=36 command, the f i r mhhFEC OBRFUtamparaaly, and al | vy
turns it back at the mode return.

7.10.3 Support for Local / 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 isFX@R55 in decimal
format) i.e. the broadcast address.

If the modem has RX address 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).
SATELLINE modeneads 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) thesaualy no need for
TX Delay, except if the transfer delays identical to Pacific Crest modems are pref@iresuch
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 broadcast
messages.
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7.10.4 Transmission delays

The original SATELLINEAS is the fastest modé the transferdelays are presented Appendix B.

In the RicCrest4FSK, PacCresEMSK and Trimték450s modesthe whole message is first read
from the serial port The end of the message is detected when there is a pause in data. After that
data isframed and transmittd over the radio.Likewise the reception is done fully before
outputting the messag to the serial port.

Symbol rates of the compatibility modes
The actual raw data rate is appr. 2/3 of the symbol rate.

Compatibility mode] Symbol rate on 12.5 kHz channe Symbol rate on 25 kHz channe
PacCrest 4FSK 9600 bps 19200 bps

PacCrest GMSK 14800 bps 9600 bps

Trimtalk450s 4800 bps 9600 bps

PacCrest FST 9600 bps 19200 bps

The typical latency vs. the size of a message is shown in the tables below for each radio
compatibility mode.The delays are measured from the end of transmitted data te &nd of
received data on the serial interface.

Pacific Crest 4FSkKhode on 12.5 kHz channel- Transfer delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 74 ms 82 ms 302 ms 1293 ms
19200 73 ms 77 ms 249 ms 1031 ms
38400 72 ms 74 ms 222 ms 900 ms

Pacific Crest 4FSKhode on 25 kHz channel- Transfer delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 43 ms 51 ms 208 ms 911 ms
19200 41 ms 46 ms 155 ms 650 ms
38400 39 ms 43 ms 127 ms 519 ms
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Pacific Crest GMSKnode on 12.5 kHz channel- Transér delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 93 ms 101 ms 445 ms 2011 ms
19200 91 ms 97 ms 393 ms 1750 ms
38400 91 ms 92 ms 366 ms 1619 ms

Pacific Crest GMSKnode on 25 kHz channel - Transfer delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
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
Trimtalk450smodeson 12.5 kHz channel- Transfer delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 153 ms 177 ms 421 ms 1505 ms
19200 151 ms 172 ms 368 ms 1244 ms
38400 151 ms 168 ms 341 ms 1113 ms
Trimtalk450smodeson 25 kHz channel Transfer delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 82 ms 98 ms 267 ms 1017 ms
19200 80 ms 93 ms 215 ms 756 ms
38400 79 ms 89 ms 187 ms 625 ms

Radio compatibility Option 5 Pacific Crest FST on 12.5 kHz channel

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 47 ms 71 ms 261 ms 1145 ms
19200 45 ms 64 ms 207 ms 883 ms
38400 48 ms 65 ms 184 ms 756 ms

Radio compatibility Option 5-

Pacific Gest FST on 25 kHz channel

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 31 ms 48 ms 190 ms 840 ms
19200 29 ms 41 ms 136 ms 578 ms
38400 28 ms 38 ms 109 ms 447 ms
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8 TEST MODES

The radio modem can be switched to the Test Modewhichit will send test messageson the
radio. Test messages can be utilized for examplben directing antanas during system
installation. The transmitting radio modenmeedsonly a power supply and an antennan the test
mode but no external terminal device.

If the test mo@ has been set ON, the radio modem starts to transmit test messages immediately
after a reset or a poweunp. Test messages are treated as normal data at the receiver side
recommendeddata speed at the serial port of the receiving radio modes38400 bps @ 25
kHzradio channel or19200 bps @ 12.5 kHz.

8.1 Short block test

In this test mode the radio modem sends a short testssage thats preceded by a consecutive
numberand terminated by the Carriage Return and Line Feed charactd@isetest messageare
repeated continuously i1 second intervals The $iort block test is suitable for runningadio link
tests. Rception of data can be monitored using a suitable terminal program.

Example of short data blocks:
00 This is a testline of SATELLINE -3ASradi o modem
01 This is a testline of SATELLINE - 3AS radio modem

8.2 Long block test

In this test mode the radio modem transmistest message continuously f&o0 s. After 10 s
break the test transmission is started agaiie transmission sequence ispeated ontinuously.
The long blocktest can be used in order to measure the transmitter output power, standing
wave ratio (SWR) of the antenna systemRBSI (&eivedSgnal Srengthindicator) levelat the
receiver stationsRSSI can be monitored easibn the LCD display of the receivinghodem or by
using SL command O0OSL@R?6

Example of a long data blocks:
99 This is a long testline of SATELLINE - 3AS radio modem
00 This is a long testline of SATELLINE - 3AS radio modem

Notel. Green TD led indicates active test mode.
Note2. Remember to set the test mode OFF before starting the normal data transfer.
Note3. Message Routing and FCS must be disabled prior to settingTiest mode ON.
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9 SETTINGS

The configuration of settings ecabe changed easily in several wayshe next chapters describe
the details:

SATEL Configuration Manager PC software
This clear to use software suits in most cases. Additional to other tools, it includes the channel
list editor for creating the channeldts.

Programming mode menu
When the radio modem is switched to Programming modegutputs a traditional text menu for
the userinput by using a terminal software (SaTerm, HyperTerminal, TeraTerm, etc.)

LCD menu & Push buttons (the models equipped with a display)

The basic settings are accessible from LCD and push buttons. Some of the functions, for
example the Channel list editing or configuration of Message routing is to be performed using
PC software.

SL commands

A terminal device can command or cdigure the radio modem by usingpecialcommands.SL
commands are applied especially in cases where radio modems are to be integrated seamlessly
inside a system behind the integratords own

List of settings

Setting Description and value rage

TX frequency The radio frequency of the transmitter
The value must be:

T 330 ¢é4 2403é /473 MHz

1 less than frequency band upper limits
1 more than frequency band lower limits
)l
)l

divisible by 6.250 kHz (if Channel spacing is 12.5 or 25 kH3
divisible by 10 kHZif Channel spacing is 20 kHz)
Default value:375.000/ 438.000 MHz
RX frequency The radio frequency of theeceiver
The value must be:
1 330 ¢é4 2403é /473 MHz
1 less than frequency band upper limits
1 more than frequency band lower limits
1 divisible by 6.250 kHz(if Channel spacing is 12.5 or 25 kHz
1 divisible by 10 kHz (if Channel spacing is 20 kHz)
Default value:375.000 / 438.000 MHz
Reference Frequency Nominal frequency to which RX or TX frequencies are referend
to when usi ngSL&HE6aododhiaoninmosto
cases the setting can be ignored.
The value must ben range of3 3 0 é 4 208€/ 473 MHz
Default value:375.000 / 438.000 MHz
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Channel Spacing/Width)

12.5, 20 or 25 kHz

Channel spacing @finesthe frequency difference between
adjacent radio channés. In the context of SATELLHEHASY
modems it defines also the width of the radio channel.
Default value: 2.5 kHz

Tx Power

Transmitter output power
EASYCompact-Proof/EASyProofsupports100, 200, 500 or
1000 mW. Default value: 2000 mW

EASy 869supports10, 20, 50, 100, 200, 500 or 1000 mW
Default value:500 mW

Signal threshold

RSSI Signahreshold defines the minimum power level (dBm) o
the radio signal to be received. Any transmissions below the
threshold level are ignored. Note that the greateralabsolute
value is the weaker is the signal threshold level Y0 dBm is
weaker than-90 dBm). Value range is8 0 -418 dBm.

Default value:-115 dBm

Channel list

Selects whether the list of predefined radio channels is used fg
the configuration of raddo parameters.
Default value: Channel list OFF

FCS(Free Channel Scanj

FCS parameters and settings are described in separate techni
documentationavailable from the dealersor SATEL.

FCS is not to be mixed with the Channel list and its functions.
Defaut value: Free Channel Scan mod®FF

TX Start Delay

Defines the extra time (0...65000 ms) the radio modem waits
before starting to transmit. Data is buffered during the delay.
Default value: 0 ms (=no delay)

Radio Compatibility

Defines the radio protocol

Options are SATELLINBAS PacCresdFSK PacCrestGMSK
TrimTalk450s (R)TrimTalk450s (T,)PacCrestFST

Default value: SATELLINFAS

Call Sign

Call sign means that the modem transmits its Call sign ID
periodically using Morse keying.

Call sign is configued using three settings:

a) Call sign mode sets Call sign operation ON/OFF.

b) Call sign ID defines Morse code to be transmitted, max.
sixteen characters, capital letters and numbers are allowed (lo
case letters are converted automatically to uppercds#ers).

If Call sign mode is not used (OFF) you can enter e.g.
"CALLSIGN" for the Call sign ID.

c) Call sign timer is the interval (1...30 min) between Call sign
transmissions.

One Call sign transmission may take several seconds to transt
depending an the Call sign ID.
Default value:Call sign modeOFF

RX Address

See thechapter REPEATER MODE AND ADDRESSING
Defaultvalue: OFF (Rx Address Disabled)

TX Address

See the chapter REPEATER MODE AND ADDRESSING
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Default value: OFHTx Address Disabled)

RX adressing to RS port

See the chapter REPEATER MODE AND ADDRESSING
Default value: OFF

TX address auto switch

See the chapter REPEATER MODE AND ADDRESSING
Default value: OFF

Serial portl Status

Defines whether Port 1 i©N/OFF
Default value: ON

Serial pat 1 Interface

RS232 (fixed)

Serial portl Data speed

300, 600, 1200, 2400, 4800, 9600, 19200, 38400 bps
Default value: 9600 bps

Serial portl Data bits

7, 8,9 bits
Default value: 8 bits

Serial portl Parity bit

None, Even, Odd
Default value: None

Seial port 1 Stop bits

lor2
Default value: 1

Serial port2 Status
EASy / EASy 869 modems

Defines whether Port 2 iI©N/OFF. If the interface to be used is
anything else but R832, Port 2 must be set ON.
Default value: OFF

Serial port2 Interface
EASY EASy 869 modems

Available selections depend on the assembly (type of the
interface moduleinside the radio modem).

Alternatives areRS232/422 or LVTTlor TTL

Most commonvalue: RS232

Serial port2 Data speed
EASy / EASy 869 modems

300, 600, 1200, 24 00, 4800, 9600, 19200, 38400 bps
Default value: 9600 bps

Serial port2 Data bits
EASy / EASy 869 modems

7, 8,9 bits
Default value: 8 bits

Serial port2 Parity bit
EASy / EASy 869 modems

None, Even, Odd
Default value: None

Serial port2 Stop bits
EASY EASy 869 modems

lor2
Default value: 1

CTShandshaking

Defines how CTS line acts, the choices dtéear to sendand TX
buffer state
Default value:Clear to send

CD handshaking

Defines how CD line acts, the choices ar&SSthreshold, Data
on channe| Always ONand Ext Antenna Control
Default value:RSSIthreshold

RTShandshaking

Defines how RTS line is reacted, the choices dgrnored, Flow
Control, Reception Control
Default value: Ignored
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Pause length

The radio modem recognizes pauses on tlerial line anduses
themas criteria for ending the transmission and finding SL
commands.The valuerangeis3 é . 255. byt es

In case the serial port data to be transmitted includes pasise
between the charactersside messages, increasing Pause gh
will help in keeping the message in one part over the radio. In
general, the value should be kept as small as possible in order
maximize the performance of the radio system.
Default value: 3

Error correction(FEC)

ON/OFF

FEC (Forward Error Correction) impres the reliability of data
transfer over a noisy radio channel. FEC is recommended in c{
the link distances are long or if the radio channel is not clean.
However, FEC ON decreases the data transfer speed by abou
30 %.

All radio modems, that are to communicate with each other,
must have the same setting for FEC (ON or OFF).

Note that FEC setting applies only to the SATELEBAS radio
protocol, the other radio compatibility modes have their own FH
bindings (although some previous or special firmwarersi®ns
differ in the way FEC setting is handledn case of doubt please
contact technical support)

Default value: OFF

Error check

ON/OFF
Default value: OFF

Repeater

Repeater Mode selects whether the radio modem forwards the
received messages over thradio or not.

Addressing must be also used in the systems that include mor
than one repeater, in order to prevent the messages bouncing
between the repeater stations.

Default value: OFF

SLcommands

SL command modéN/OFF

When enabled, the modem can be adigured/controlled by
using the SL commands.

Default value: ON

Note: In case SL commands are OFF, tlaetivation of MODE
pin is required in order to connect the radio modem and SATE
Configuration Manager Software.

Priority

TXor RX
Default value: TX

FUICR16 Check

ON/OFF
Default value: OFF

User data whitening

ON/OFF
Default value: OFF

45



SATELLINEASYy /-EASy 869
SATEL CompaeProof/ SATEL EASKroof
User Guide, Version 8.0

LCD Write Lock

OFF (Normal use) allows the user to read and modify the setti
via push buttons and LCD display.

ON (Readonly) allows the user to read the settingsttithe
modifications are not allowed via psh buttons.

Default value: OFF

Add RSSI to data

If the function is ON RSSI informatioms appended to the
received data.
Default value: OFF

Region Code

Region code defines the regional settings that firmwaresis

US: Starting from the 1st of Jan 2013 FCC regulations state, th
will allow transmission on 25 kHz radio channels only if the linK
rate of the radio is at least 19200 bps.

In case Region code is set to US and the active setup violates
above mentoned FCC requirement, the radio modem cuts the
transmitter power level to zero (0 W) when transmitting. The ra
modem is ensuring it is operating according to the FCC
requirement.

Default value: No regional settings defined.

Routing

See the chapter MES&E ROUTING
Default value:Routing modeOFF

Tests

Set ON/OFF
Default value: OFF

Customer Infol

Any arbitrary textngax. 32 charactery can be saved in the settin
for identification purposes etc.

Customer Info2

Any arbitrary textnfax. 32 characterycan be saved in the setting
for identification purposes etc.

Customer Info3

Any arbitrary textnfax. 32 charactery can be saved in the settin
for identification purposes etc.
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10 SATEL CONFIGURATION MANAGER SOFTWARE

SATEL Configuration Manager (CM)tise PC software for the configuration of SATELLHEESyY
-EASy 869 SATEL CompaeProofand EASyProof

Minimum requirementsPC Windows 95, 98, 2000, XP, Vista and Win7@quipped with a
COM port (minimum baud rate9600 bps) and the radio modem to be cofigured.

The software is availablérom the dealersor at www.satel.com.

TEL Configuration Manager v1.3.17h9 (SatelNMS.ID v2.71) — | | | 5[

A5, #
_ S SATEL
7]
| Disconnect

Radio Modem Info Modem Settings Ingram Preferences | User level I.Lngs I

| Load Configuration From File | | Save Configuration To File | | Save Configuration as Text | Load ChannelList |

Radio Settings | Serial Interface | Customer info | Call Sign | Misc settings |

Radio Settings rChannel List
Tx Frequency o Rx Frequency o Reference Freg o Channel List In Use:  [OFF - o

I438[J[J[JDD[J Hz |433ounuou Hz |438[J[J[JDD[J Hz Default Channel: 23

Channel Spacding o

-

FEC Mode o
oFF =|

Radio Compatibility o

ISATELLINE-3AS - I

Tx Power o Signal Threshold o
1w - |—1 15

Repeater Mode o Tx Delay o

4 a
Addressing

Rx Address Enabled R 1 Address R 2 Address o
(OFF - IDDOD IDDOD
Tx Address Enabled Tx 1 Address Tx 2 Address

CFF hd IDDDD IDDDD

Open Channel Selector
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11 PROGRAMMING MODE MENU

11.1 Programming Mode

The modem needs to be in theProgramming modebefore the Programming mode menu
activates. The radio modemwill shift into the Programmng Mode by connecting the 05
connector pin 12 to ground (GND) potentialThe radio modem will output a menu similar to the
example below.Independent from the configuration, theadio modem uses then theserial
interfacePORT1with settings 9600 bps, M parity, 8 data bits 1 stop bit

*kkkk SATELLINE *kkkk
FW: 06.16. 3.xx.xx/HW: SPL0O005x / PV: 00.xx / IM: 01/ S/N: YYMMXxXx

Current settings

1) Radio frequency TX: 438.0000 MHz / RX: 438.0000 MHz /
Ref freq: 438.0000 MHz / Spacing 25 kHz

2) Radio settings Tx power 1000 mW / Signal thresh old -115dBm/FCS OFF/
TX start delay 0 ms / Compatibility Satel 3AS /
Call sign OFF / Channel List OFF

3) Addressing RX address OFF / TX address OFF /

RX address to RS port OFF / TX a ddress autoswitch OFF
4) Serial port1  ON /9600 bit/s / 8 bit data / None parity /

1 stop bit
5) Serial port 2  OFF / 9600 bit/s / 8 bit data / None parity /

1 stop bit (RS -422)
6) Handshaking CTS Clear to send / CD RSSI - threshold /

RTS Ignored / Pause length 3 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 / LCDWriteLock OFF /
Add RSSI to data OFF /
Region Code Default

8) Routing OFF

9) Tests OFF

A) Restore factory settings
B) INFO

E) EXIT and save settings
Q) QUIT without saving

Enter selection >

Therecommended setup fousing theProgramming mode menis NARSLF adapter, CRS9
serial/powercable, power supplyand SaTerm softwareOther suitable terminal programsnd
cables may also be usedlhe Progamming modecan be easily activated thby moving the
slide switchn NARS1F adapterdownwards.
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11.2 How to change the settings in the programming mode menu

The procedure is as follows:

Connect cables (R232 cable connecting Port 1 of the radio modem an®C COM port, power
supply cable to power supply).

Switch on the PC and start the terminal prograf8aTerm or other applicable software).
Open a terminal window Set serial port a®600 bps, 8 data bits, no parity, 1 stop bit

ConnectMODE pin to ground (in case ofNARS1F adapter, slide the switclaway from the
radio modem), the radio modem shifts now into thBrogramming Modeand outputs a
Programming menisomesettings nay differ from the ones showwon the previous pagég

Make the desired changes tdhe settingon the menu The examples below show the idea of

using the menus. Pressing OESCO cancels the v
menu.
Savethec hanges by oprekei mgi 9 Edenu. | thechanges,d on &t

pres 6 Q6.

DisconnectMODE pin from ground (if using the NARS$F adapter, slide the switchowards the
radio modem), the radio modem reture to the Data Transfer Mode

11.2.1

On t he

Example o How to change TX/RX frequencies

main menu, pr emeauwdlappear The foll owing su

Radio frequency setup

1) Radio frequency TX: 438.00000 MHz / RX: 438.00000 MHz /
Ref freq: 438.00000 MHz / Spacing 25kHz
2) Channel spacing 25kHz

Enter sele  ction or ESC to previous menu > 1

Thenextsutmenu appears after pressing 01606:

Press

Radio TX and RX frequency setup

1) TX and RX frequency

2) TX frequency 438.00000 MHz

3) RX frequency 438.00000 MHz

4) Reference frequency 438.00000 M Hz

Enter selection or ESC to previous menu >1

016 to change both TX and RX frequencie

Enter new TX and RX frequency (MHz) or ESC to cancel >468.2
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Typethe newvalue fhere 468.200 MH2) and press Enter. TX an@X frequeaieswill change
now.

Escape back to the top |l evel menu. Save the <c

11.2.2 Restoring factory settings

The settings that the modemas deliveredwith can be returned byirstselectingoAd in the main
menu

Restore factory settings

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

Further, premsendaYboioonhhermubhe restoral
button no changes is done and current settings will remain active. Save tkéoral by pressing
OE6 for Exit&Save on the main menu.

11.2.3 Radio modem info

Theheader section of the main menu includes info on the bullgh (Firmware version (FW),
Hardware version (HW), PV=Product variant/version, IM=Interface module (operating voltage
voltage range and serial interface options), Serial number (S/N)).

*rkkk GATELLINE *ree*
FW: 06.16.3.60.13 / HW: SPL0005e / PV: 00.04 / IM: 01/ S/N: 114 800298

Supplementary info is included in the Info submenu.

11.2.4 Activating tests

Tests can be activated by selecting main menu selectioB 6. Tests are acti
s atus of the desired test to 6ONO6 and wil/l
menu is returned to the value O0O0OFFO.

Tests setup

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

NOTE! Message Routing and FCS mode mum disabled in prior to set ON the Test mode.
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12 LCD & PUSH BUTTONS

Themodels equipped with a displainclude anLCD (Liquid Crystal Displaygnd four push
buttonsthat indicate the statusof the radio modemand enable easy modification of the settings
without the need for an external terminal. This feature is especially handy on the field conditions.

12.1 LCD after power -up

The picture below shows the outlook of the LCD after the powsey in itstop level view
The indicator on the upper left corner hasvo functions:

1 Antenna symbol followed by Received Signal Strength (RSSI) in dBm units. RSSI will be
shown for about 7 seconds after the last message has been received.

T ;ndé symbol followed by the noise | evel when
messages from any other compatible radio modem detected.

The indicator on the upper right cornendicates the supply voltagébattery level of the radio
modem in Volts.

T - RSSI indicator
\Voltage meter

i1 - Noise level indicator

The two lines in the middleevolve automatically every 5 secondisplaying the basic settingsis
illustrated below.
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There are two options to proceed from thep level view:
1 Press/NFO button (0) to view the info pages

1 PressSETUMuUtton (A) to modify the settings

12.2 Info pages

SATELLINEASY -EASy 869
SATEL CompaeProof/ SATEL EASKroof

User Guide, Version 8.0

Thefirst nfo page shows:
9 Product name

M Serial number
I Firmware version

You can scroll between the pages using BP\or DOWN (6 )buttons
or escape back to the top level by pressing EXIT button.

The second info page

1 Transmitter frequency
1 Receiver frequency
1 Referencdrequency

The third info page:
1 Lower limit ofFrequencyband 1
1 Upper limit of Frequency land 1

Thefourth info page:
1 Lower limit of Frequency band
1 Upper limit of Frequency ban®

The fifth info page:
1 Interface and status of serial Port 1
1 Interface and status of serial Port 2

The last info page:
1 Hardware
1 Type of internal interface/power module

52



SATELLINEASYy /-EASy 869
SATEL CompaeProof/ SATEL EASKroof
User Guide, Version 8.0

12.3 How to modify the settings on LCD

After pressingSETUMUtton (A) on the top level view, the list adettingssub-menusappears
The cursor¥) indicates the active liner the current value of the setting.
PressingDOWN (& ) button the cursor moves downwards.

Depending on the submenu, the button also scrolls the digits of
numerical values when changing some settings.

PressindJP(z ) buttonthe cursor moves upwardfepending on
the submenu, the button also scrolls the gits of numerical
values when changing some settings.

Pressing SELECBET/CHANGE/NEXT/YESA) button either
confirmsa selection setsor changesa value, moves to the next
digit or enters a submenudepending on the context.

PressingEXIICANCEL/BACKN O button escapes back to the
previous higher level in the menu hiarchy or cancels the
modification of a settingdependng on the particular submenu.

12.3.1 Saving the modified settings

After allthe desiredmodificationsare done the settings neetb be savel in order to make them
permanent (untithe next modification)Thi s i s accompl i s brethktoplgvelc h o o ¢
menu. LCD promptsa messageasking a confirmation of themodified configuration.

By c¢ ho o s thagnfiguttiosissaved into he nonvolatile
memory inside the radio modem.

By c¢ h o o s thangodifiedNsettingsare cancelled and
previous settings remaining in the newolatile memory.

53



SATELLINEASYy /-EASy 869
SATEL CompaeProof/ SATEL EASKroof
User Guide, Version 8.0

12.3.2 Example o how to change the radio frequency on LCD

4 ™\ Enter the settings merfirstby pressing SETUP buttq#) on the
top level view.

Presz or ¢ until the cursor > points tooRadio frequenc§
sel ecti onSERBEC@ tpho emsv®d® t o the next

Presz or ¢ until the cursor > points toyour selection:

1 TX & RX frein case both TXrequengy and RX frequency
are to be changed athe same timg

i TX freq(in case only TXrequeng is to be changed)

1 RX freqiin case only RXequeng is to be changed)

Thelimits of the Fequency Band will be shownfor informative
purposes. Likewisthe limits of Frequency Band 2 will be shown by
pressingg .

Pr e<E® acivate thewindowfor entering the frequency.

Increase or decrease the value of each ditpy pressingg or ¢ .
Move to the next digit by pressing NEXT.
Repeat the procedurentil the frequency isully set.

Acknowledgement or gor message (in case of an invalid value)
appears.

Get back to the top level by pressing BACK.
On the top level press EXIT.

If you want to save the settings as they are now, press YES.
If you are not sure or want to cancel the changes, press NO.
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Example o how to toggle settings ON or OFF on LCD

The value of sme ON/OFF type settingsis switchedon LCD bysimplyselecting the settingAs
an example, the Repeater function is switched O6FON below.

@

Enter the settings menfirstby pressing SEIP button(A) on the
top level view.

Press or & until the cursor > points tooAdditionalb and press
OSELECG t o move to the submenu
Pressz or ¢ until the cursor > points tooRepeateo.

Pr e CBIANGES tbggle the valuefrom OFF to ON or vice
versa.

Now the value switched from OFF to ON.

Get back to the top level by pressing BACK.

On the top level press EXIT.

If you want to save the settings as they are now, press YES.
If you are not sure or want to cancel the changes, press NO.
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12.34 How to restore the factory settings on LCD

Follow the steps belowf you want toreturn all the settings to the original conditioms they were
set at the factory

Enter the settings menfirstby pressing SETUP butt@A) on the
top level view.

Pressz or ¢ until the cursor > points tooFactory setup and
preSHECI to move to the submenu

PresdY E S 6 ha conffigutation will return to thesame the radio
modemwas delivered with.
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