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All rights to this manual are ownedolely by SATELyJreferred 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 the full 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.

Thesoftware and product namess well as all copyrights relating to theoftwarearethe sole
property of SATEL. Any transfer, licensing to a third party, leasing, renting, transportation,
copying, editing, translating, modifying into another programming language or reverse
engineering for any intent is forbidden without the written conséof SATEL.

SATEL reserves 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 support of any of its
products, without any written announcement andrrges its customers to ensure, that the
information at their disposal is valid.

SATELproducts have not been designed, intended nor inspected to be used in any high error
tolerance military-, aviation-, space, marine-or any life depending/supporting mdical or other
similar applications unless it is clearly stated to be targeted to such special applications.
Intended use to such applications which could lead to casualties, material losses or
environmental damage is strictly prohibitedThe manufacturerdoes not grant any kind of
warranty including guarantees on stability and applicability to theseapplications. Under no
circumstances is the manufacturer or the developer o$aftwareresponsible for any possible
damages caused by the use thfe product.

Salo, FINLAND 26
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SATELEASy+adio 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 device is not operated without the permission of the local autheston
frequencies other than those specifically reserved and intended for use without a specific
permit.

SATELEASY radio modemsare allowed to be usé in the following countries, either on licence
free channels or on channels where the operation req@sra licence. More detailed information
is available at the local frequency management authority.

Countries: ATAU,BE,BG,CACHCYCZ, DEDK, EEESFI, FRGB,GRHR,HU, IEIS IT,LT, LU
LV,MT,NL, NO, PL, RRO,SE,SI,SK TR,US

* codes of the countries follow the 1ISO 31-46Alpha-2 standard

WARNING!

Users of radio modems in North America should be aware, that due to the allocation of th
frequency band 406.0406.1 MHz for government use only, the use of radio modem on th
frequency band without a proper permit is strictly forbidden.

WARNING!

To be protected against all verified adverse effects the separation distance of at least 50
must be maintained between the 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 belocated or operating in conjunction with
any other antenna or transmitter.

Modification warning statement
Changes or modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate the equipment.

Class B digital device statement

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed valpreeasonable
protection against harmful interference in a residential installation. This equipment generates
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference radio communications. However, there is no
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guarantee that interference will not occur in particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by turning the
equipment off andon, the user is encouraged to try to correct the interference by one or more of
the following measures:

T
T
T

Reorient or relocate the receiving antenna

Increase the separation between the equipment and receiver

Connect the equipment into an outlet on a circuilifferent from that to which the
receiver is connected

Consult the dealer or an experienced radio/TV technician for help
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Hereby,SATEIOy declares that radio modemarein compliance with the essential
requirements (radioperformance, electromagnetic compatibility and electrical safety) and
other relevant provisions of Directive 20¥83/EU. Therefore,the equipment is labelled with CE

marking.



SATEIEASY+
User Manual
Version 127

Ul : yH ®zZ <®¥UH¥UO

IMPORTANT NOTICE ... et teeeeeaaeeeaaaa s e s s s s s aaannaes w1
RESTRICTIONS ON USE .....oiiiiiiiiiiiiiiit ettt e 2
PRODUCT CONFORMITY it ettt terteaaaaaaaaaaaaaaaaaaaaanns 4
TABLE OF CONTENTS ..o ettt ettt e et e e e e e e e e e e e e e e .5
DESCRIPTION OF THE PRODUCT ..ccoiiiiiiiiiiiieieeiiiiiiis ittt n e e e e ees vvivvsesenneees 9
WARRANTY AND SAFETY INSTRUCTIONS .......outtiiiiiiiiiiiiiiiiiiies ariiivsvvsiesseseeeeeeeeeees .. 10
1 NOTES FOR THE SATELLINE3AS NMS USERS........cooiiiiiiiiiiiis v 11
1.1 How to add SATEL -EASy+ to SATELLINE -3AS NMS network ..........ccccevvvvnnne 11
2 SATEL-EASY+ MECHANICAL DIMENSIONS ...t eeeeeeee e 12
3 SATEL-EASY+ TECHNICAL SPECIFICATIONS......covtiiiiiiiiiiiiiiieies it 13
4 INTERFACEO CONNECTORS & LEDS ...ttt aeeeeeee s ... 16
4.1 ANLENNEA CONNECIOI it riiires et eeee reeeeeai e e eeeaanns 16
4.2 POWET SUPPIY oottt ittt erree e e e e ———————— .16
4.3 SEHAI POMS oot e e ——————————— .17
4.4 [ T o [T (] PP 17
4.5 D15 connector SATEL -EASYF .. iiie it aevai 18
5 SERIAL INTERFACE.. ...t et e 19
5.1 RS 232 interface (Port 1, POrt 2) oot e ... 20
5.2 RS- 422 interface (POrt 2) .ot e e e 20
5.3 RS 485 INtEIfACE .o e e 21
54 Termination of RS  -422/485 liNES  ..ccvviiiiiiiii ittt it .21
55 Serial data format ..o e e 22
5.6 Handshaking liNES .. e eeeeeea e e e s 22
5.6.1 (O BTN [T [PPSR UPUPPRUPPIR 23



SATEIEASY+
User Manual
Version 127

5.6.2 L 5 1 T P 23
5.6.3 IS T 1 1= PP 23
5.6.4 DTR IINE ..o oot s b teeeeeeeaeaaaaaaae 24
5.6.5 DSR N . e e e teeeeeeea e e 24
5.7 Pause 1eNgth ... e ————————— . 24
5.8 Data bUFFEMING e it e —————— 25
6 RFEINTERFACE.......ttiiiiiiiiiiiiit ottt rrreee aaaaasassennbnrarrrrrrreee aeees 26
6.1 L2 L0 1 0110 TP o 27
6.2 RECEIVET it s s e 28
6.3 L L0 1Y = 15 SR 28
6.4 Forward Error Correction (FEC) ..ot e eees e 29
6.5 Error ChECKING oot i e ———— 29
6.5.1 SATELLINBAS NMS MOE......uiiiiiiiiiiiiiiiieeieees ceeeiiiiiitiiisiiveeeaserrasries eeeeeeeaeeeeeeeeeeeeeees 29
6.5.2 SATELLINBAS MOUE. ... s ceeeeeeeeeseseeseeeeseeannnnnnes 30
6.6 AIr ENCIYPLioN oo e e 30
6.7 TXAEIAY oo e . 31
6.8 RX DEIAY ..ot e e, e 31
6.9 FaNe [0 I 3 T I (0 I = = PP 31
6.10 Separate RX/TX -frEQUENCIES ...ccoiiiieiiiiiiiiiiiiiies et ee aaeeaeans 32
6.11  Pacific Crest and TRIMTALK compatibility ... e, 32
6.11.1  Settings in compatibility MOAES.........ccooiiiiiiiiiiiiies e e 33
6.11.2  ReEPEAEIUNCLION.......cciiiiiiiiiiiii ittt oo es e eeeees 35
6.11.3  Support for Local / REMOtE AdUrESSES .. ..uuuuuiuiiiiiiiiiiiies crreieiiieee e eeeeeerrrrres ceeeeeeeas 35
6.11.4  TrarsmMISSION G IAYS ... ... ettt eeeeeeeeeeaateeeeaeaeeeeeeeeeees s 35
T TEST MODES......o it ettt eeetre e e es aaeeeean 38
7.1 ShOrt DIOCK tESE et e e —————— 38
7.2 LONG DIOCK TEST ...t e e eeeeeeae e e s e e 38
S Y i I I 1N P 39
9 CONFIGURATION oottt ettt et e s teeeeteeeetea e e e e etaaes 44
9.1 SATEL Configuration Manager software ... e 44
9.2 SATEL NMS P C ..oy ettt et 45



SATEIEASY+
User Manual
Version 127

10 LCD & PUSH BUTTONS ..ot eetettettee e e e e e e s s naaaanns aeveeeeneeeaaaaaaaaaeens 46
10.1  LCD MenU NAVIQAtiON  ...cocoiiiiiiiiiiiiiiiiiiiiiee aeeeaasssnnnnnrnnrrnrnnnee aaeaaaaaaaaaanan 47
10.2  SURV IMENU ooiiiiiiiiiiiiiiec it ettt ettt ettt eae e e e e e e aaes veeanereereeerrraaaaaaaaaaaens .. 49
10.3  PUSH DULIONS oot s arreeee e e e e e e e e e s .50
11 SL COMMANDS ..ot ittt e e ees e raaaaaaaaaaaas .. 51
11.1  Changing parameters using the SL COMMANDS .. e, 51
11.2  Command MOOE  ...oeeeiiiiiii i iiieeiies it areeeee e e ——————— 52
11.2.1  Entering to command MOdE +H+ ..ot e v 52
11.2.2 Return to data MOUE —-- ....coiiiiiiiiie e e s ebeerae e 52
I O 1 NN I 1 53
13 REPEATER MODE AND ADDRESSING ......ccctvtiiiiiiiiiiiiiis ittt ... b4
13.1 REPEALET .ot e e aaeaaa 54
13.2  AJAIESSING ooieiiiiiiiiii s it e e e e e e e e e e e ————— ... 55
13.2.1  Connection between tWo POINTS............iiiiiiiiiiiiiiies e e e e e e e e e eaes ceeerrraeeaes 57
13.2.2  System of one base station and several substations.............cc.ccc i, 58
13.3  Using repeaters and addresses in the same system ..., ... 58
13.3.1  System With SEVEIBEPEAtEIS.......i it e e e 59
13.3.2 Repeater chain using address PailS...........ceiiiieiiiiiiiis ceveiiiene e eees ceeeeeeeaiian, 60
13.3.3 Repater chain using dual addreSSing.........ccoouuiiiiiiiiiiiiis e e, 61
13.3.4 Redundant repeater Chaill.............cuuiiiiiiiiiiiis e e 61
14 NMS NETWORK MANAGEMENT SYSTEM ....ooviiiiiiiiiiiiiiiiiiiiies it eeeeas 62
14.1  SyStem COMPONENES .o eeees et e e e e e eee eeernnraae e 63
142  NMS - INStallatioN ... e aeeee e ————— 63
143 NMS - USAGE ...ocvoveeeeeieeieeceeeeieee eeeeeeeeeiee s esseteninens aeteeeeesenees e en s seneneens . 64
14.4  NMS fUNCHONAIILY  .ooveiiiiiiiiiiiiiiiiiiet e es bbb 64
145 Requirements for the USer SYStem ... e . 65
14.6  Designing Systems and NetWorks ..o e . 65
15 SOFTWARE FEATUREEXTENSIONS ...t e een aaeen 66
15.1  AES256 encryption (YDO402)  ..oooiiiiiiiiiiiiiiiiiiiiiiiiies ittt e 66
15.2  SATEL NMS default config (YDO602)  ...ooviiiiiiiiiiiiiiiiiiiiiiiies it 66



SATEIEASY+
User Manual
Version 127

16 INSTALLATION oot eeeeeeee s s s sssss s snnnnrnnnes teeeeeeaessessaaaaanannnsnnnnes ... 67
16.1 Installation of the radio MOdEM ..o e ... 67
16.1.1  Installation REQUIFEMENTS........coiiiiiiiiiiiiieiiiis s ereeneenenennnnnennnnnnnnnes 68
16.1.2  INSTAlAION PAITS.....uuuiiiiiiiiiiiiiiii ceetiei it ettt e riiies —aeaeaaaaaeaaaaaaaaaaaaaaaaaaaes toiianns 68
16.1.2.1 INSEAllAtION PIALE......cciiiiiiiiiiiiiiiiiteeee ettt emmt e e e e e e e bbb e e amme e e e e e e e e e snnne 68
T Y= (o] {0 0 7= o = 69
16.1.3  DIN INStallation Parl...........oiiiiiiiie it e e e e eee ceeeeaiiaa s e e e e e e eeeere e aeees s 69
16.1.4  Grounding, USiNg the NOUSING .......cccoiiiiiiiii s e ceeeee e e e e e e e e e e 70
16.1.5 Grounding, using the installation plate................oooviiiiin i e 70
16.1.6  Grounding Cable and SCIEWS..........ciiieeriiiiiiiiiiies crieeeeeeeeeetiiiae e e e eeeeaaten cerernaaaaaeaeeeennnn 71
16.1.7  Grounding the @NtENNA............uuiiiiiiiiiiiiiiies eriiieie e e e e e e e e ees eeeeearr e e e e eerrr 71
LG T2 VY {1 o R 72
16.2.1 RS232 wiring - Portl without handshaking.............ccccoeeiiiiiiiiiin i o 72
16.2.2 RS232 wiring - Portl andhandshaking signals connected............ccccooooeeivviiin ceveviinnnnn. 72
16.2.3  RSA22 WIMNQ ceeiiiiiiiiiiiiiiiiiiiiiiiiiiiis ceeeeeeeeeae e e e e e et e et e e et e et ees aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaes arannnnnes 73
16.2.4  RSABS5 WIMNQ ceeeiiiiiiiiiiiiiiiiiiiiiiiiiiis ceeeeeaeaaaaaaaaaaaaateatettttes aaaaasaaaaaaaaaaaaaaaaaaaaaaaaes rnnssnnes 73
16.2.5 Programming MOde @0apter........uuciiiiiiiiiiiiiiiies i eeeeeeeiie e s e e e e e aaiee ceeerr e aeaaaaa 74
16.3  Antenna installation ... e e 74
GRS I R o F= T To 1= o I =To 017 10 4= o) S 74
16.3.2  MODIlE EQUIPIMENT. ... e eeee e e e e e e e e aaeeas 74
TR T B = T T IR = 1o 75
16.3.4  General antennainstallation iINSTIUCLIONS.........covveiiiiiiiiiiiiees cevveeeeeeee e e e caeees 75
17 DESIGNING SYSTEMS .....ooiiiiiiiiiiiiiiiiiiiiies ittt eere e e aaaaaaaes avesssasssssrnnnnnneeees 78
17.1  Factors affecting the quality and distance of the radio connection ... 78
17.2  Radiofield Strength ... e e 79
S T O o 1 - I S 80
19 ACCESSORIES......cii oot ettt e e 81

WEEE) . ...oieitoeeeeeeeeeeveies eeeeeeee e e et enensee eteeee s ees e en e, 82
21 APPENDIX A ittt et e e e e e e aaeeeees 83
22 APPENDIX B O DELAYS ..ot eeeeeeiiis ittt e e e e e e e e e aaaeeaaeaaaeeeaaaa————- 84
22.1  FUNCHONAl DEIAYS ..ot e eeeee e e ———— 84
22.2  Transmission related delays ..o e aeeeeaa 84



SATEIEASY+
User Manual
Version 127

BHO<EgEUg®¥ ®zZ UbH EE®BAc<

SATELEASY isa versatile transceiver radio modem that providescompact and flexible
solution for many differentwirelessapplications. The key features include:

403473 MHz frequency range
User selectable channel spacint2.5 /20 / 25 kHz
Compatible with the widely used SATELLINEASradio modem family
Compatible also withPacific CresdFSK/GMSK/FSand TRIMTALKS50s protocols
Half duplex radio data transfer
Overthe-air data ratewith SATELLINBAS compatibility opion (4FSK radio
modulation):

0 9600 bps @ 12KHzchannel spacing 7200 bps with FEC on)

0 9600 bps @ 20 kHz channel spaci{@@00 bps with FEC on)

0 19200 bps @ 28Hzchannel spacing14400 bps with FEC on)
Small current consumption sleep modes
Powerlevel of the transmittertUf G7 s U 7
RS232 / RS422RS48%erial interface atl20Gs 115200bps data rates
LCD display and 4 push buttorfsmodels with display)
Easy configuration, no need to use external terminal to change the basic settings
Monitoring of the signa(RSSI) or noiskeveland the voltage of the power supply
LED indicators show the statuaformation of the operationsand functions
Routing/repeater functions
Error correction (FEC)
External command language (SL commands)

= =4 =4 4 -4 -9
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Pleasevisit SATEL WEB pages for suitable software tools:
https://www.satel.com/products/software/software-product-compatibility -table/
Additional information regarding SW tools can be found from
https://www.satel.com/products/software/
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Read these safety instructions carefully before using 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 operated at frequencies allocatey 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.

-The devices mentioned in this manual are to beagsonly 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 theroducts.

-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.f@® connecting any power

cables, the output voltage of the power supply should be checked.

- Any radio link can susceptible to external interference and signal degradation by its nature.
Because of that, the effects of possible interference mechanism anftficient backup schemes
must be taken into account in the system design of the critical applications.

Following precautions and warnings should be considered while using the device

Do not open or modify the device by any means.

Do not use the deviceo any other purpose that it is intended to.

Do not connect the device to higher voltages than mentioned in this user guide.
Do not attach the device directly to mains powered AC supply line. This will cause
permanent damage to the device and could lead &n electric shock.

1 Awvoid using the device in high/low temperaturesd do notexpose the device talirect
sunlight.

Use the device with a proper power source with adequate current output.

Do not heat the device with any external source.

Do not mechanicdly abuse the device over its limits or otherwise subject it to strong
impacts, vibrations or shocks.

= =4 -4

= =4 -9
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Since the SATEEASy+ factory settings (serial port as well as the radio settings) are always the
same, those should be set first as in the existing radio network to avoid conflicts.

Adding a new SATEIEASy+ modem to SATELLINEAS NMS network:

Due to te settings of the SATHEASYy+ modem, the new modem to network must be add in the
3/!4%, . -3 0# MI @NQ; L? $?MCAH G?HO QCNB NB? @O
follow the requests in the tedo list.

Before this operation, it is recommended to chk and adjust radio settings of the new SATFEL
EASy+e.g.,channel width(spacing), frequency, FEC status.

As the default serial baud rate of SATELLIBAS NMS diagnostics port (port 2) is 9600 bps, it is
recommended to use the same baud rate also withTE-EASy+ when adding it to an existing
3AS NMS radio network. When using this baud rate, the serial server advanced settings timeout
must be set to 10000 m®therwise,the connection between NMS PC and SATHASY + does

not work properly.

When creatinga new network with SATEEASy+, NMS port baud rate can be udd&200 bps. In
this case the serial server timeout recommendation is 6000 ms.

SATEL Configuration Manager software:

SATEEEASy+ does not support the terminal programming meiloerefore the modem settings,
like serial ports, configuration for a device without a display are managed by SATEL
Configuration Manager SW. Connection to SAHASY+ from the software is done by using
Diagnostics (NMS) port of the radio, therefore GRBIScable (YC0302) is required (Porb2
NMS). Diagnostic (NMS) port default settings are: port 2, 115200 8N1.

Link to download SATEL Configuration Manager softwdrips://www.satel.com/sujport-and-
services/downloads{Note:version 1.15.10 or later)

11
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Following picture represents the mdwnical external dimensions fodevice with and without

the LCDdisplay.

&7 ) 28,5

138,5

Figure 11 SATELEASY mechanical dimensions
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Available models and product codes:

= =4 A -

YMBO15SATELEASY, without display
YMO55SATELEASY, with display
YMBO10SATELEASY, without display, with AES12Z8ES25@ncryption support
YMBOS50SATELEASY, with display, with AES128ES25@&ncryption support

RECEIVER TRANSMITTER Note!
Frequency Range 403473 MHz See note 3
Tuning range 70MHz
Minimum RF FregStep 6.25 kHz

Channel Bandwidth

12.5 kHz20 kHz 25 kHz

Frequency Stability

+0.5ppm

OF #s+r1S #
to +25°C)

Modulation

4-, 8, 16FSK, GMSK (Depending on
protocol or compatibility mode)

Due to different radio
interface protocol, 8-, 16
FSK modulations cannot
be used under 3AS NMS
any routing protocols.

Maximum Receiver Input

Power without Damage +3dBm
Maximum Receiver Input
Power without -10 dBm 4FSK, 25 kHz, FEC ON
Transmission Errors
typ.-113 dBm AFSK, 25 kHz, FEC ON
typ.-115 dBm 4FSK, 12.5 kHz, FEC ON
Sensitivity* typ. -111.dBm 8FSK, 25 kHz, FEC ON
BER =19 typ. -112dBm 8FSK, 12.5 kHz, FEC ON
typ. -102dBm 16FSK, 25 kHz, FEC ON
typ. -104dBm 16FSK, 12.5 kHz, FEC ON
typ. -17 dBm AFSK, 25 kHz, FEC ON
locking.? typ. -20 dBm 4FSK, 12.5 kHz, FEC ON
Eé’; ':”2_6 typ. -18dBm 8FSK, 25 kHz, FEC ON
typ.-17dBm 8FSK, 12.5 kHz, FEC ON
typ. -29dBm 16FSK, 25 kHz, FEC ON
typ. -25dBm 16FSK, 12.5 kHz, FEC ON
typ. -35 dBm 4FSK, 25 kHz, FEC ON
. typ. -37dBm 4FSK, 12.5 kHz, FEC ON
'”termo‘;“e'f‘;‘:i’:) rF:eSponse typ. -36dBm 8FSK, 25 kHz, FEC ON
BER = 10 typ. -36dBm 8FSK, 12.5 kHz, FEC ON
typ. -44dBm 16FSK, 25 kHz, FEC ON
typ. -41dBm 16FSK, 12.5 kHz, FEC ON
typ. 8 dB 4FSK, 25 kHz, FEC ON
typ. 8 dB 4FSK, 12.5 kKHEEC ON
CGChannel Rejectioh typ. 10 dB 8FSK, 25 kHz, FEC ON
BER =10 typ. 11 dB 8FSK, 12.5 KHEEC ON
typ. 21 dB 16FSK, 25 kHz, FEC ON
typ. 20 dB 16FSK, 12.5 kHEEC ON

13
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typ. -33 dBm 4FSK, 25 kHz, FEC ON
. typ. -36 dBm 4FSK, 12.5 kKHEEC ON
Ad’;‘gl‘j:ﬂa?ﬁ”“e' typ. -34dBm 8FSK, 25 kHz, FEC ON
BER = 1% typ. -34dBm 8FSK, 12.5 kHEEC ON
typ. -43dBm 16FSK, 25 kHz, FEC ON
typ. -40dBm 16FSK, 12.5 KHEEC ON
. . 4/8/16FSK, 12.Aand 25
Spurious Rejection typ. -35 dBm KHz,FEC ON
. 0.01, 0.02, 0.05, 0.]
Transmitter Power 0.2 05 1W
Communication Mode Half-Duplex

Timerequired for
Frequency Change Time typ. 20ms switching from one RF
frequency to another
TXmode, 12.5 and 25 kHz
Acc to EN 30013 v2.2.1
Carrier power stability <+1.5dB During transmission.
'According to EN 30013V22.1 measuremensetup.
2Measured under normal ambient conditions . E 25°C. When the device is used in different
environment, the results may change significantly. It is recommended to use external ESD protection in
demanding conditions.
3Firmware rejects 405.925...80076 MHz frequencies. The frequency band is reserved internationally for
emergency transmitters as specified by FCC reference FCT504

Adjacent Channel Power <60 dBc

DATA MODEM

Electrical Interface Port 1:RS232 Port 2: R®232/485/422

Interface Connector D-15 (female)

Data speed of Serial 12000115200 bps

interface

Serial interface parameters | 8N1, 8N2, 8E1, 8E2, 801, 802, 7N2, 7E1, 7E2, 701, 702
Data speed of Radio 4-FSK

Interface 19200 bps (25 kHz channel)

9600 bps (12.5 or 20 kHz channel)
14400 bps (25 kHzhannel with FEC on)
7200 bps (12.5 or 20 kHz channel with FEC on)

8-FSK

28800 bps (25 kHz channel)

14400 bps (12.5 or 20 kHz channel)
19200 bps (25 kHz channel with FEC on)

9600 bps (12.5 or 20 kHz channel with FEC on)

16-FSK

28800 bps (25 kHz channeltiv FEC on)

14400 bps (12.5 or 20 kHz channel with FEC on)
Air Interface Encryption AES12&default), AES256 (DRM option)

Data Format Asynchronous data
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Operating voltagerange

+7's +27.5VDC(-15% [ +20%*) **

Absolute MAX Voltage

+33V exceeding the value may damage the devjce

Power Consumption

Receiver: MAX W/, typical <1.3W @ 1%/
Transmitter @1W output: MAX &/, typical <SW@12V
DTR OFF: MAX<®OV, typical <1nW @12V

Temperature Ranges

-20°C ... +55 °TypeApproval conditions
-30 °C ... #0°C Functionaf*
-40 °C ... 85 °CStorage™**

Antenna Connector

TNC female 5@hm

Construction

Aluminium housing

Size L x W x/TWeight

1385mm x 67 mm x85mm / < 350 g

COMPLIANT WITH THRTE

RNATIONAL STANDARDS

RFrequirements

EN 300 112 / FCC CFR47 section 90

EMCrequirements

EN 304891 &-5(8 kV contact, 15 kV air discharge)

Safety Standard

IEC 62364

Immunity

EN 61008!-3 (2006) (1&//m)

*Note: As a result of nevevision of safety standard IEC6000@bltage range isnarkedto a labelwith

tolerance limits.
** Using thedevice beyond th

igegionthe functionality cannot be guaranteed.

*** Recommended storage is at dry, room temperature.
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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 thpower amplifier inside the transmitter.

42 EbIl kN Pzt t aO

The radio modem will consume electric pow&rhenconnected to a power supply. The amount
of power the modem consumes depends on the operational mode it functions. Highest power
consumption is while transmitter isactive,and output RFpower level is set to maximum. Even
higher power is drawn from the poer supplyin a momentwhen themodemis being connected

to a power supply. Thiso-calledinrush current can be several times higher than normal current
consumption but will last only few ten milliseconds. Fproper operationit is crucial to assure
that the power supply has output power rated to higher than the maximum power consumption
of the device and thathe power supply can handishort inrush currents properly.

SATELEASY is available in oneoperating voltage rangeThe voltage range is:

+7S +27.5 Ve -15% 1+20"

*Note: As a result ohew revision ofsafety standard IEC600001, voltage range is now marked
with wider tolerancelimits. Maximum and minimum operatng voltagescan be foundfrom the
Technical Specificationschapter.

As anincreased safety feature, it is recommended to add a fuse betwélee power supply and
the modem. This assures that both, the device and the power supyrotected aganst over

current situations.Recommended fuse size isAmps.

Opeating voltage ramge of SATEEASY is markedto a back of the housings follows:

Freq: 403 - 473 MHz
7-27.5 VDC max. 6W
S/N: serialnumber

Made by SATEL Oy - www.satel.com
Meriniitynkatu 17, 24100 SALO, Finland
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Before connecting DTEData Terminal Equipmentjo the radio modem please make sure that
the configuration matches the physical interfacelectrical characteristicstiming, direction and
interpretation of 9gnals). The radio modem contains two separate serial pottsat are
designatedasPort 1 and Port 2.

Port 1 -RS232(Port 1 ON is the default configuration)

Port 2 - Available options are:
RS232RS485RS422 RS234s the default configuration)

44 yHBYWUr I DTHbNP
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There arefive (5) LED indicators on the front panel of the radio modem that indicate gtatus
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 |TDine status (D15 Pin 11) No data |Data - Test Tx
Indicates that the radiomodem 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 signal Transmitter | Noise Reception
interface. Note that thestatus of is ON
CDline (D15 pin 2) may differ from
the status of CD LED.

17
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Pin1 __Pin8
SATELEASY radio modems: 18PIN FEMALE D CONNECTOR PINOUT
I/O column below denotes the direction of theignal: "IN" is from DTE (Data Terminal Equipment) to §
radio modem. "OUT'ls from the radio modem to DTE.
PIN |NAM /O LEVEL |EXPLANATION
E
1 DTR|IN MAX Data Terminal Ready. This pin can be used to walgethe radio
+27.5V | modem from standby mode>+3 VD®r not connected= ON,
<+0.6 VDC = STANDBYd&gult, this pin can be left unconnected.
2 Pin 2 has alternative functions depending on the Pox@nfiguration, see below.
CD |OuUT RS232 | Carrier Detect (if Port2 Interfacemodeis RS232)
I ¢ |OUT RS422 |Port2 Receive Data positive (if Port2 Interfacede is R$422)
IN/OUT | RS485 | Shared input/output Data in R&85 mode
3 Pin 3 hasalternative functions depending on the Port2 configuration, see below.
RD2|OUT RS232 |Port2 Receive Data (if Port2 Interfaceodeis RS232)
"¢ |OUT RS422 | Port2 Receive Data negati#@ Port2 Interfacemodeis R$422)
IN/OUT | RS485 | Sharedinput/output Data in R$485 mode
4 Pin 4 has alternative functions depending on the configuration, see below.
TD2|IN RS232 |Port2 Transmit Data (if Port2 Interfac@ode is RS232)
A IN RS422 | Port2 Transmit Data positive (if Port2 Interfaceodeis R$422)
5 Pin 5 has alternative functions depending on the hardware assembly, see below.
B IN RS422 | Port2 Transmit data negative
6 CTS|OUT RS232 |Clear To Send. This signal indicates that the radio modem serial
interface is ready to receive data from DTEote*)
7,8 |GND|- Operating voltage ground / signal ground.
Signal ground has aajvanic connection to the modem casing.
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 MO |IN MAX <2VDC or connected to groundProgramming Mode
DE +27.5V |>3VDC onot connected = Data Transfer Moddote**)
13 RTS|IN RS232 |Request To Send from DTE. Note*)
14, (M |- See Operating Voltage #..+27.5VDC
15 specs
Note!Unused pins can be left unconnected.
Note*)RTS and CTS signals apply to the selected Data poly (Portl or Port2).
Note**)Programming Mode is fdoringing the modem to a serial powstate: Data port 1 38400N3By
default, modem isData Transfer Mode a case Pin 12 is floating
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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 DTE (Data Terminal Equipment).-The 15
J CH @7?-pekchne@ @ ¢f the radio modem contains the conneatis required to

establisha data communication between the radio modem and DTE.

In order totransfer data, the physical interface between DCE and DTE must be compatible and
properly configured.This chapter describes shortly thieasics of thephysical interface options
the related settingsand the operation of the serial interface.

The radio modem contains two separate serial pof®rt 1 and Port 2
1 Only one port at a time can be selected for communication.
1 Portl is configuredON by default
1 The physical interface of Port 1 is alwaysR%.
1 The physicainterface of Port Zepends onthe selected settings

SATELEASY Available serial port interfaces

Serial Port | Physical interface Note
Port 1 RS232 Port 1 is alwayfS232
Port 2 RS232RS422/RS485 | User selectable

The handshaking signals apply to the selectedrialport (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 DTRData Terminal Ready). The physical level of these signals is alway&3RS

The wiring and cable connections are illustrated in chaptestallation.

SATEELEASY+ fixed interface parameters

PROGRAMMING MODE] Port 1 = accordingd the active settings
with using SLCommand | Port 2 = accordingd the active settings
PROGRAMMING MODE]| Port 1 = 38400,8,N,1 NMS.

with using programming | Port 2 = 38400,8,N,1 NNRS232.

pin (NARSLF)
switched= ON
Error mode Port 1 = 38400,8,N,1 NMS.
Port 2 = 38400,8,N,1 NMS-R®.
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RS232 standard defines the method ¢fansferringbinary singleended dataseriallybetween

DTE and DCEAIlthough thestandard defines theelectrical characteristicstiming and meaning

of the signals,as well aghe pin out of connectors, it isapplied in a multitude of slightly differing
ways(e.qg.,different pin configurations) For thisreason,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 levelWhen connecting equipment using RE32interface make sure that the
equipmentis connectedsharing the same ground potential. Major differences in ground
potentials may result to large current flow in thground (GND wire and may lead to a

malfunction or damage the connected devices!

RS232 ha been designed for serial data transfer over short distances (usually less than 15 m).
For longer distancesiRS422 or RS185 isbetter suitedin order tomaintain the integrity of data

TXD TXD
% 4 &
8 [RXD RXD |
™ IGND GND|¥
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RS422 standard defines a serial data transfer method, which is similar to the?RS standard.
In RS422 however, the signal lines are differential transmission linBgferential transmission
line is formed by using two signal wires togethemhich arein opposite polarity to each other
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.
Transmission distance can be considerably lgar than when using R832 type of connection,
and distances of 1 km are possible.

I'M ; H ?R; GJF?¢ Bignhl:érksigrialRvill BeCGran@mittddBuding4dwd lines (A and
B). A logic¥l} corresponds to a situatiorwhere the voltage on line A greater than the voltage

Il H FCH? "€ #I1 LL?MJI H>CHAFS ; FI AC= jfjy =1LL?M

smaller than the voltage on line B.

AT+ e
) N
@ B/T- T |
1))
Nl R+ R+ |g
R R-
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RSA485 is an extension of the RE22 standard and enables theonnection of more than two
devices on to the same 1 Communication is halfluplexso there is only one cable pair
compared to two when using the R&2.0ne cable pair carry both, transmitter and receiver
signals, butnot at the same timeThe R$485 sandard defines the electrical characteristics of
the connections to prevent possible data contention states as well as cable shorts etc. from
harming the devices themselve&S485 can be set on by altering the user settings.

SIAT+ At
é B/T. B- R5485
R+
=5 A
B- RS485
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Each differential pair of wires is a transmission line. A transmission line must be terminated
properly to prevent, or at least minimise, harmful reflections formed between the transmitting
and receiving end of the transmission lin. common methodf terminating RS485 type of
transmission line is to conneco-called termination resistor between the wireat both ends of

the transmission line. Even when there are more than two devices on the same transmission line
the termination resistors are neeed only at the ends of the transmission line. The termination
resistor must be selected 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 nsing a
RS422 type of connection the termination resistor is connected only at each of the receiving
ends. Termination resistors are particularly important when using long transmission lines

and/or high data transfer speeds.

— R I
HIAIT+ A+
] - RS485
®| B/T- B 0
R+
R At
B- RS485
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The serial interdce uses an asynchronous data form#&nycharacter to be transmittedon the
serial linecontains a start bit, the data bit§7 or 8 bits),an optional parity bit and one or two
stop bits.Data bits are transmitted with the least significant bit firsthe mostsignificant bitlast.
For even parity, the number of 1's in the data plus the parity éjfuals an even number. For odd
parity, this sumisan odd number

Start : , Parity | Stop
bit Databits (Isb first, msb last) bit bit(s)

Example: The letter C(43in hexadecimal,01000011n binary)is transmittedasshown in the
table below when using ®it data length:

DATA FORMAT CHARACTER CHARACTER LENGTH
8 bits, no parity, 1 stop bit 011000001 10 bits
8 bits, even parity, 1 stop bit {0110000D11 11 bits
8 bits, odd parity, 1 stop bit |{0110000D01 11 bits
8 bits, no parity, 2 stop bits |0110000011 11 bits
8 bits, even parity, 2 stop bits| 01100000111 12 bits
8 bits, odd parity, 2 stop bits {01100000011 12 bits

Theoveralllength of charactes (10, 11or 12 bits) should be taken into account when
calculating the data throughput capability of a system useful rule of thumb is that the
transmission of one character will ragre roughly one millisecond (ths)at 9600 bps.

Theserial port settingsof theradio modem and the terminal device connected to it must equal
otherwiseerrors will be intoduced into the transferred data.

56 b DPYIIPERDr YK P

Handshaking ggnals can be used to control data transfdfor example, theadio modem can
inform the DTE that the radio channel is busy, and that it is not allowed to initiate transmission

A common way of using handshaking signals is to monitor the A& and ignore the others.
Usually,the terminal deviceis fast enough tdhandle the data received by the radio modem, so
the use of RTdne 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 traffic and also ittle is no harm from
occasional data contention situations (several radio modems try to transmit at the same time).
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5.6.1 CTSline

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

1 Clearto Send- CTS line is set active when the radio modem is ready to accept data for
transmission. CTS will shift into inactive state during data reception, and at the end of
transmission. CTS shifts back intictive state either when reception end or the radio
modem has finished data transmission. CTS will also shift into inactive state wihen
transmit buffer isabout to overflowi.e.,there is more data coming in from the serial port
than the radio is ablea transmit.

1 TXbufferstate# 43 QCFF MBC@N CHNI CH; =NCP? MN; N?
about to overflow. This typically happens when theansfer speed on theserial interface
is greaterthan on theradio interface, ard the size of tranmitted messages is large.

1 CTS line properties: Duty cycle, Always ON and RSSI Threshold are reserved for future
purpose.

5.6.2 CDline

CD (Carrier Detect) is a signal from the radio modem to the DTE. It indicates when there is
activity on the radiochannel.

1 RSSthreshold- CD is active whenever a sigretceeding thdevel required for reception
exists on the radio channel. Hoes notmake any difference if the signal is an actual data
transmission, a signal of a radio transmitter not belonging to the system, or even an
interference signal CD is also active when the radio modem itself is transmitting.

NOTEDue to the shared pin corduration on D15 connectorCD signal is not available if Serial
Port 2 is used for data transmission.

NOTE2If Serial port 2 is in RS422/485 mode, CD signal is not available.

5.6.3 RTSline

The options for RTdne are:
9 Ignored- RTSline status is ignored

1 Flow control- The radio modem transmits data to the terminal device only when the
RTSIline is active. Noractive state of the RT-8ne will force the radio modem to buffer
the received data. This option is used if the terminal device is too slow todlarata
received from the radio mdem.
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5.6.4 DTRline

DTR (Data Terminal Readyas a special function in the radio modenit can be used as an
external ON/OFF switch for power saving purposégen DTEsignal is LOW radio modem goes
to low power savingnode where none of its functions areperational. When DTR signal is
pulled HIGH radio modem will start up. During low power mode radio modem is reset.

If the DTR pin is not connected i#oating, the radio modem is ON by default.

5.6.5 DSR line

DSR (Data SdReady) is a signal from the radio modem to the DTE. It indicates thatadio
modem is powered up.

57 EPzPk 0kVYnTGE

The modem recognises a pause on the serial line (a pause is defined as a time with no status
changes on the R832 interfaceTD-ine). The pause detection is used as criteria for:
1 End of radio transmission 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.
1 SLcommand recognition- Fora SLcommand to be valid, a pause must be detected
before the actual command character string.
1 User address recognitionln order for the start character to be detected, a pause must
precede it in transmission.

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

In order to match the operation of the radio modem to the user dathetPause length
parametercan be adjustedn the programming menu It mayhaveany value between 3 and
255 charactes. The default value i§ characters.

Notes:

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).

The maximum absolute time islaays 170 ms independent from the value of the Pause length
given in the setup.

An increase in the Pause length increases tband-trip delay of the radio link correspondingly;
this is due to the fact that the radio channel is occupied for the time of thause length after
each transmission (the time it takes to detect a pause). If this is not acceptable, the TX delay
setting may also be useful in special cases.
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Whenever the radio modem is in Data Transfer Mode it 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 synchsation 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 pauselétected inserial ling 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,
when the serial interfacespeed 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 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 CGliSse and transmits too much data to

the radio modem, the buffer will bemptied, and the transmission isestarted.

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 transmit buffer mermp Transmission will start immediately
when the radio channel is availabldf TX delay setting is other than zero, then transmission is
delayed until this value has elapsed
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All modem typeshavea single TNC femaldype antenna connector wh impedance of 5@hm.

SATELEASY offers the radio settings for user to select
1 Channel spacing25 kHz, 20 kHz or 12.5 kHz
1 Frequency can bany6.25kHz> CPCMC<F? @L ? KOZBWMHM casethBl Q? ? H (O
Channel Spacings 25kHz or12.5 kHz
(example403.000 MHz, 403.006250 MHz, 403.012500 MHz)
1 Frequency canbermy 100k( T >CPCMC<F? @L ? KO? Hnc&ethe? NQ? ? H
Channel Spacing is 20 kHor example403.000 MHz, 40310 MHz, 403.G2MHz)

The data speed of the radio interface gends on the radio channel spacingee chapteBin
table Data Modem, section Data speed of Radio Interface.

The data speedver-the-air is irrespective of the datapeed of the serial interface. the two
differ from each other, the radio modem will buffer the datanax 1 kBjemporarily.

Please note that ay communication link introduces an extra time delay called latency that
affects the system performance. I 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 measurgdansferdelaysin details.
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The output power othe 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 the transmitter should be setéo th
smallest possible levesuch that itstill ensures error free connection under variable conditions.
Excessively igh output power levels used in short link spans caause interferences and affect
to the overall operation of the system.

Output power |Output power |Available on
(mW) (dBm) 403473 MHz
10 mW +10 dBm H
20 mW +13 dBm H
50 mW +17 dBm "H
100 mW +20 dBm "H
200 mW +23 dBm "H
500 mW +27 dBm "H
1000 mW +30 dBm "H

It is recommended to usehie antenna (or a 50 Ohm attenuatoon the antenna connector while
the transmitter is being used in order tprevent any damage to thénternal electronics.

NOTE!

Setting the transmitter output power to such a level that exceeds the regulations set forth
by local authorities is strictly forbidden. The setting and/or using of nrapproved power
levels may lead to prosecutiorSATEland its distributors are not resposible 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 radio equipment in ways contradictory to local regulations
and/or requirements and/or laws.
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The £nsitivity 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)

The radio modentonstantly measures theeceived signal strengtifRSSIpf the receiver. The
SignalThresholdsetting determines thereceived signalevel above which the search for the
radio messages is activédf the thresholdis set too low (the CD LED is ON constantly), receiver
catches surrounding noise andonstantlytries toreceive messagedn sucha case the actual
data transmission mighiget missed andemain unnoticed.If the threshold is set too high, the
weak data transmissions will be rejected although they could be otherwiseeivable Sgnal
threshold shoull only be changed for a reasorfor example in the following cases:

1 Continuouslow-levelinterference ispresent,and the desired signal is strong. In this
case thesignalthreshold can be increased to prevent the modem from synchronising
to the interfering signal(s) and /or possible noise.

1 Maximum sensitivity should bachieved,and the desired signal is very weak. In this
case the sensitivity could increase by decreasiignal threshold. This type of
situation in generallyis not desirablesince theradio network has apoor signal
strength condition. Bit errors and momentary 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 lastvert message in

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

6.3 ENr bNr TU EawUa

Priority setting selects the pority between reception and transmission. The setting can be
changedvia LCD Ul (if device equipped with such), SL commands or configuration softvigyre
default, transmission has higher priority than receptiare.,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 immediately switched on when the terminal device starts to
output data. Should reception be in progress, the radio modem will stbpnd change to a
transmit state. There is no need to use any handshaking for the control of timing.

Priority RX means, that a radio modem tries to receive all data currently in the air. If a terminal
device outputs data to bdéransmitted, it will be buffered. The radio modem will wait 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 multle random accesses.

If the Repeater Function has been set on, priority setting is automatically switched to RX mode.
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FEdmproves the reliability of data transfeover theradio by adding additionalcorrection

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

be ableto correcterroneous bitsprovided the ratio of erroneousand correct bitsis reasonable.

However, the use of FEC decreases the data throughpdause the amount of transmitted

data increases about 30 %de Appendix BFEGshould be usedn longdistancelinks and/or if

NB? L; >ClI =B; HH?F CM 3 HI CMS} CH I NB?L QlL>M M

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

65 HNNbN T &kl Ur Yn

When the error checking is switched on, thadio will add a checksum to the transmitted data.
When the data is received, the checksum is verified before data is forwarded to the serial port.
Options for error checking can be accessed either via SL commands or Configuration Manager
SW. Setting mushe set equally for all radio modems in the same network. Error Check modes:

OFF (default settinglReceived data is not verified at all. In practice, this is the fastest way to
operate, because the data is given out from serial port immediately afterastbeen received.
This is recommendednethod ifthe application protocol already includes error checking
functions.

Other modes differentiate according to active protocol as follows:

6.5.1 SATELLINE3AS NMS mode

Partial Error Check

This mode means that the radio modem checks the received data in small data blocks and
sends the validated subnmessages to DTE. Once an error is detected, the rest of the message is
ignored. That is, if an error takes place in the middle ahassagethen the first part of the
message is forwarded to the terminal device, but the data inside the erroneousfsaime and

the rest of the data will be ignored.

Full Error Check

In this mode the radio modem waits until the end of the reception and checks\itele

received message before forwarding it to DTE. The additional time delay compared to No Error
Check is roughly the time needed to transfer the user data message over the serial line.
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6.5.2 SATELLINE3AS mode

CRCS8 Partial

Verifies the data in small blocksrad they are delivered to DTE as sub messages after validating.
Once an error is detected, the rest of the message is ignored. In practice, if the error appears in
the middle of the message, the first part is forwarded to DTE and the data in erroneous sub
message and after that will be lost.

CRC16 Full and CRC 8 Full check

Adds checksum characters accordingly 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
messages forwarded to the serial port.

I CRG8 Partial and CR@ Full check activate an internal control on the radio link. These
=B?=EMOG NSJ?M =; HEN <? PC?Q?> CH NB? M?LC;
CRC16 Full check adds the checksum to data. It is possible include the checksum into the
received data in the serial line by #eng the CRC16 Full check to OFF state at the receiving
radio(s).

In typical use case, if checksum is preferred in the system, it is recommended to use the
CRC16 Full checkmode and set the parameter equally to the radios in the same radio

network. Addtional data transfer delay will be added approximately according to the data
packet size to the total transfer delay.
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The product encryps the data that is transmitted on the air interface with the listed encryption
techniques:

1 AES128

1 AES256DRM Feature see chapterl5.])

Data security is often aoncern when using radio communicationBit encryption (CTRmode)

on the airinterface ensures privacy in the radio network. The principle of encryption in the radio
path is to collect a certain amount of data to a shift register and manipulate it accoglio a
certain rule. Every data packet is encrypted individuallyepending on the encryption type, the
process of encryption add5-10ms delay in the data flowilo each sent data packet (<5
charactersin AES128 and <10 in AESP&6d must be avoided in theases where low latency is
the most important requirement.

AES i®pen-sourcesoftware from public domain. Autha Brian Gladman (U.K). The Ghidde is
3! 4 %,-hdude iBgementation.

The models supporting this feature and encryption level can be vsElnn SATEL WEB sites at
www.satel.com/products/ The radio models thatlo not support the encryption feature are
compatible with the radio models with the encryption when thieature is disabledlt is not
possible to update/change the models NOT supporting the encryption to support this
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feature in the field . The factory default value for the encryption feature is OFF state. The setting
state with the static, distributed encrgtion keysmust be set equally to the radios in the same
radio network.

Please contact SATEL for more detailed information regarding the radio network compatibility
settings in radio network between different models (channel width, radio frequency etc.).

The encryption password key is generated by using Main and #keysplus in the beginning of
the data packet transferred changing 38it string. It is mandatory to insert both information
keys with the mentioned length keys.

Options for generating thencryption keys are:
- Manually via terminal connection:
0 SL commands
- Automatically with password via Configuration Manager softwage(erates
automatically the Main and Aux keys)

It is recommended to set up a radio network with encryption enabled by using only one selected
configuration way. The equivalency of the encryption keys between radio modems can be
verified from the Key Hashinformation field. Last 4 marks indicates theggivalency [G9, AF].

NOTEThe encryption is designed for SATELLIBKS, SATE8FSK1, SATEBFSK2 and SATEL
16FSK1 pradio compatibility modes

6.7 Ua WkabU

The radio modem can be configured to delay the beginning of a radio transmissioth.bg5000
ms. The function can be used to prevent packet contention in a system, where all substations
would otherwise answer a poll of a bassation simultaneously. During this delay data sent to
the radio modem is buffered. Even whehe priority setting is "RX", the radio modem is
prevented to change over to the receiving mode during the period of the TX défayx delay is
not needed, its value should be set to 0 ms.

68 Ea BkubU

The radio modem can be configured to delay the beginning afada reception (RD)py 0...255
ms.Radio sets 10 ms delay automatically if RS485 is u§sfault: 0 ms.

69 ! JIJ EOOg Th WHTH

RSSI info\02RSSinnn dBmM\03" will be concatenated to the end of serial port messages, nnn is
three digit decimal number.
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Modemcan transmit(TXfrequency)and receive(RXxfrequency)on separatefrequencies The
switch between the frequencies introduces an extt@ msdelayin the data transfer that must
be taken account when designing the system.

6.11EDPI r Dr I <NkPT DPYWJ UEg£U'yw T bW BTrira

This productsupports additional to the original SATELLINE! 3 933! 4%, U! 3j & >;
also:
1 Pacific CresESTcompatible data transér over the airif the opponent Pacific Crest
modems operate in the transparent modeSee list below
TRIMTALK® 450s compatible data transfer over the air
SOUTH GDL radiosddemark of SOUTH Surveying & Mapping Instrument Co., Ltd).
o Pacific Crest XDL/ADL radios in the SOUTH radio compatible mode

o Only 25 kHz channel width on 400 MHz frequency band is supported.

1
1

This product provides the following radio compatibility optionaddition to SATEL modes
1 PacCresdFSK Transparent mode/FEC ON/Scrambling Odp{ion 1)
Transparent mode/FEC EHScrambling ONd@ption 23)
Transparent mode/FEC EHScrambling -F(option 26)
Transparent mode/FEC Scrambling G-F(option 28)

1 PacCrestGMSK Transparent mode/FEC ON/Scrambling @dption 2)
Transparent mode/FEC EFScrambling ON ¢ption 24)
Transparent mode/FEC EFScrambling G-F(option 27)
Transparent mode/FEC Scrambling G-F(option 29)

1 TrimTalk450s(P) Trimtalkd50s GMSK Rx fitted to PacCrest transmittexgtion 3)

1 TrimTalkd50s(T)  Trimtalk450s GMSK Rx fitted to Trimble transmitteopfion 4)

1 PacCrestFST Pacific CrestFSTFEC ONécrambling ONoption 5)
Pacific CrestFSTFEC OFRBcrambling ONoption 25)
1 SOUTH SOUTH Sweying & Mapping Instrument Catd (option 8)
Compatibility configuration can be done by using SL commands3 , |43 ., =1 GG; H> M?F?
the compatibility mode¢ 3 R} ?KO; FM NB? =1 LL?MJI HEEH®B =1 GJ
sets theoriginal3 3! 4 %, U! 3} =1 GJ; NOkeQrfodeN Rsp8b> M? QENBNEI H

G? MM; A? C@ NB? L?KO?MN?> GI>? CM MOJJILN?> 1L

Notes:
Supported compatibility options may vary depending on the model and factory configuration.
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All radio modems of a system must have identical FEC (ONF#f)@nd Scrambling (ON or OFF)
settings.

The implementation ofRadio compatibility options idased on the reference measurements
and the available public data of the followingadio modems manufactured by Pacific Crest
Corporation: ADLRFM96VWPDL HPBPDL LPBTRIMTALK is a trademark of Trimble Navigation
Ltd.

6.11.1 Settings in compatibility modes

In order to use thePacific Crest/ TRIMTALK moslémplemented in SATELLINE radio

PACIFIC CREST modems must have:

Protocol Mode

Transparent wW/EOT Timeout (when umg 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 = ODFF

Scrambling = OMOFF

Data Security Code set toG=(=not used)

, Il =; F I'>>L?MM, fslUSG of <S >?2@; OFNa

Pacific Crest modems receive messages from SATELLINE modems that have their TX1
address matching the Local Address.

2?2GI N? ; >>L?MM_7sl0USS 20USS <S >?@; OFN¢alNB; N CM
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).

=4 =4 =4 4 -4 -8 -9 -5 _42 9

SATELLINE modems must have the following keyisgs:
1 FEC OFF (because the FEC here means SATEL 3AS FEC, not Pacific Crest/TRIMTALK FEC)
1 Error check OFF
1 Error Check mod®©FF
1 Radio Compatibility Optbn according to the list (setting dependent)

When TX address is selected ON, then TX1 address is keelllIL Remote address that is the
destination address for the transmitted messages. Default value is 0XOOFF (=255) (note the
hexadecimal format of the setting)

When RX Address is selected ON, then RX1 address is used like PDL Local address. Default 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 addresses OFF with Option3.
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The configuration tools and settings are different between SATELLINERacific Crest

modems:

Pacific Crest modems are configured via the serial port using PDLCONF WindowsTM program
that sends binary control messages to the serial port of the modem.

SATELLINHEASY radio modems are configured via the serial port ustigcormandsor SATEL
Configuration Manager Pgrogram.

The table below shows the analogy of settings between Pacific Crest antERAINE radio
modems.

Pacific Crest setting Corresponding SATELLINE 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 Radio compatibility mode and channel
spachng determine thelink 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=0ON, TX=0OFF) DefaliX:
Radio Link: AutoBase/AutoRover not implemented
Radio Link:Digisquelch Signal threshold
Radio Link:Forward Error Correction ON by default
Note: SATELLINEASY FEC must be OFF!
Radio Link:Local Address (0 degfault) 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
Serial Interface:BREAK to Command not implemented
Seriallnterface:Modem Enable: Yes not applicable
Serial Interface:Soft Break Enable not implemented
Serial Interface:EOT value (in 0.01s units) | Pause length (in serial port byte intervals)
Serial Interface:Digipeater Delay not implemented
Seriallnterface:Local Node Repeater not implemented
Frequency Table Radio frequency
Data Security Code (must be 0=not used) | not implemented
Potential conflicts:
FEC setting applies only to the SATELLIWES mode, the other radio compatibility modes
have ther own FEC bindings (although some previous or special firmware versions differ
the way FEC setting is handledn case of doubt please contact technical support)
Error check and Full CRC16 check must be OFF in SATELLINE modem
SATELLINE RX/TX addresgilogs not use ARQ scheme like Pacific Crest radios.
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6.11.2 Repeater function

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

T 133,1-.2f 8©2?2J3J7?; N?2L [ . @&

T 4+43,1-./14 ©2?2J37?; N?L [/ &&ao&
or by selecting Repeater OFF/ON in tRadio Settingstab in the Configuration Manager SW

Note 1. If error correction is ON (FEC ON) and TRAMK mode is activated by usigg3 , | 3. Uj
command, the firmwareautomatically switches SATEL FEC OFF temporarily, and turns it back at
the mode return.

6.11.3 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$eTdefault value is 0XOOFF (255 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 deaimzai)fo
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 Rications) there is usually no need for
TX Delay, except if the transfer delays identical to Pacific Crest modems are prefsiresuch
cases an appropriate value of TX Delay is 34 ms.

Note 1. SATELLINBBodems do not support Pacific Cresetransmit/acknowledge scheme.
However, that has no effect in RTK applications because they utilize only broadcast
messages.

6.11.4 Transmission delays

The original SATELLINEAS is the fastest modethe transferdelays arepresented AppendiB.

In the PacCres4FSK, PacCrestMSK and Trimtalk450s modes the 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 is framed and transmitted over the radidikewise the reception is donedlly before

outputting the message to the serial port.
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Symbol rates of the compatibility modes
The actual raw data rate is appr. 2/3 of the symbol rate.
Compatibility Symbol rate on 12.5 kHz channel Symbol rate on 25 kHz channe
mode
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 to the end of
received data on the serial interface.

Pacific Crest 4FSK mode on 12.5 kHzhannel - 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 4FSK mode on 25 kHz channelTransfer delays

Bps 1 byte 10 bytes 100 bytes 500 bytes
9600 43 ms 51ms 208 ms 911 ms
19200 41 ms 46 ms 155 ms 650 ms
38400 39 ms 43 ms 127 ms 519 ms

Pacific Crest GMSK mode on 12.5 kHz channellransfer 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 GMSK mode on 25 kHz channellransfer 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

Trimtalk450s modes on 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
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Trimtalk450s modes on 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 orl2.5 kHz channel

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

Radio compatibility Option 5 - Pacific Crest FST on 25 kHz channel

Bps 1 byte 10 bytes 100bytes 500 bytes
9600 31ms 48ms 190 ms 840 ms
19200 29ms 41 ms 136 ms 578 ms
38400 28 ms 38 ms 109 ms 447ms
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The radio modem can be switched ®Test Moddn whichit will send testmessagego the
radio channel Test messages can be utilized for examplden directing antanas during
system installation.The transmitting radio modemrmeedsonly a power supply and an antenna
in the test mode but no external terminal device.

If the test mode has been set ON, the radnodem starts to transmit test messages
immediately after a reset or a poweup. Test messages are treated as normal data at the
receiver sideThe ecommendeddata speed at the serial port of the receiving radio modesm
38400bps @25kHzradio channelor 19200 bps @ 12KHz.

The test modes are designed for SATELL-BWES, SATE8FSK1, SATEIBFSK2,and SATEL
16FSK1 radio compatibility modes.

71 OEGBNT 1ablT 0O TkPT

In this test mode the radio modem sends a short tesessage thais preceded by @onsecutive
number and terminated by the Carriage Return and Line Feed charact@ilsetest messages are
repeated continuously &1 second intervals The $ort block test is suitable for runningadio

link tests. Reception of data can be monitoredsing a suitable terminal program.

Example of short data blocks:
00 Thisis a test line of SATELLINE - 3AS radio modem
01 Thisis a test line of SATELLINE - 3AS radio modem

72 ybY¥Yn 1abl 0O TkPT

In this test mode the radio modem transmitstest message continuasly for50 s.After 10 s

break the test transmission is started agaifihe transmission sequence is peated
continuously. The long blocktest can be used in order to measure the transmitter output power,
standing wave ratio (SWR) of the antenna systenR8SI (BceivedSignal Strength Indicator)
levelat the receiver stationsRSSI can be monitored easityr the LCD display of the receiving

modeml L <S OMCHA 3, .=1GG; H> 33, | 22}
Example of a long data blocks:
99 This is a long test line of SATELLINE - 3AS radio modem
00 Thisis a long test line 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 must be didab prior to setting the Test mode ON.
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The configuration of settings can behanged easily in several ways. User can choose several
methods such as:

SATEL Configuration Manager PC software
Thiseasyto use software suits in most case&dditional to other tools, it includes the channel
list editor for creating the channel lists.

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 theChannel list editing or configuration of Message routing is to be performed using PC
software.

SL commands

A terminal device can command or configure the radio modem by usspgcialcommands.SL
commands are applied especially in cases where radio modems are to be integrated seamlessly
CHMC>? MSMN?G <?BCH> NB? CHN?AL; NI LM | QH

List of settings

Setting Description and value range

TX frequency The radio frequency of th&ransmitter

The value must be:

403 473MHz

less than frequency band upper limits

more than frequency band lower limits

divisible by6.250 kHZif Channel spacing is 12.5 or 25 kHz)
1 divisible by 10 kHz (if Channel spacing is 20 kHz)

Default value:438.000MHz

RX frequency The radio frequency of theeceiver

The value must be:

1 403% 473MHz

1 less than frequency band upper limits

1 more than frequency band lower limits

1 divisible by6.250 kHZif Channel spacing is 12.5 or 25 kHz)
1 divisible by 10 kH%if Channel spacing is 20 kHz)

Default value438.000MHz

Reference Frequency Nominal frequency to which RX or TX frequencies are referend
NI QB?H OMCH ASL&t§ and ISIGB§ ; I'Hrodl cades
the setting can be ignored.

The \alue must bein range 0403 473MHz

Default value438.000MHz

T
T
T
T
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Channel SpacingWwidth)

12.5200r 25 kHz

Channel spacing dfinesthe frequency difference between
adjacent radio chanels. In the context of SATEHEASY modems
it also defineshe width of the radio channel.

Default value: 2.5kHz

Tx Power

EASy supportstransmitter output power levels:
10, 20, 50100, 200500 or 1000 m\Default \alue: 1000 mW

Signal threshold

RSSI Signahreshold defines the minimum power levétiBm) of
the radio signal to be received. Any transmissions below the
threshold level are ignored. Note that the greater the absolute
value is the weaker is the signal threshold level10 dBm is
weaker than-90 dBm).Value range ist 7 -1d8dBm.

Defaut value:-115dBm

Channel list

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

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)

RX Delay

Defines the extra time (0255ms) the radio modem waits before
starting to forward data to RD lineData is buffered during the
delay.

Default value: 0 ms (=no delay)

Radio Compatibility

Defines the radio protocol

Options areSATELLINBAS SATELLINBAS NMSSATELLINE
3ASOANote*) SATEEBFSK1, SATEBFSK2, SATEIL6FSKL,
SATELLINRAXE PacCrest4FSKPacCrestGMSK
TrimTalk450s (R)TrimTalk450s (T,)PacCrestFST SOUTH
Default value: SATELLINFAS

Call Sign

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

Call sign is configured using three settings:

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

b) Call sign ID defines Morse code to be transmitted, max. sixt
characters, capital letters and numbers are allowed (lower cas{
letters are converted automatically to uppercase letters).

If Call sign mode is not used (OFF) you can emtg. "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 on the Call sign ID.
Default value:Call sign modeOFF

RX Address

See thechapter REPEATER MODE AND ADDRESSING
Defaultvalue: OFHRx Address Disabled)
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TX Address

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

RX addressing to RS por

See the chapter REPEATER M@DI® ADDRESSING
Default value: OFF

TX address auto switch

See the chapter REPEATER MODE AND ADDRESSING

Serial port 1 Status

Defines Port 1 status
Options are: OFF / Diagnosti@dMS)/Data
Default value: @ta

Serial port 1 Interface

RS232(fixed)

Serial port 1 Data speed

1200, 2400, 4800, 9600, 19200, 3853600, 115200ps
Default value:115200bps

Serial port 1 Data bits

7 Note**), 8 bits
Default value: 8 bits

Serial port 1 Parity bit

None, Even, Odd
Default value: None

Serialport 1 Stop bits

lor2
Default value: 1

Serial port 2 Status

Defines Port 2 status
Options are: OFF / Diagnosti@dMS)/Data
Default value: Diagnostics

Serial port 2 Interface

Available selection isSRS$232/422485
Default value: R232

Serial port 2 Data speed

1200, 2400, 4800, 9600, 19200, 3830800, 11520Bps
Default value:115200bps

Serial port 2 Data bits

Fixed to beBbits

Serial port 2 Parity bit

None, Even, Odd
Default value: None

Serial port 2 Stop bit

lor2
Default value: 1

CTShandshaking

Defines how CTS line acts, the choices:a&&ar to senchnd TX
buffer state
Default value:Clear to send

CDhandshaking

Defines how CD line acts, the choices dRSSithreshold, Data
on channel, Always OBInd ExtAntenna Control
Default value:RSSithreshold

RTShandshaking

Defines how RTS lin&cts, the choices arelgnored, Flow Control,
Reception Control
Default value: Ignored
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Pause length

The radio modem recognizes pauses on the serial line asds
them as criteria for ending the transmission and finding SL
commands.The valuerange isUs €U SS. <SN? M

In case the serial port data to be transmitted includes pawsse
between the charactersnside messages, increasing Pause
length will help in keeping themessage in one part over the
radio. In general, the value should be kept as small as possiblg
order to maximize the performance of the radio system.
Default value’5

Error correction(FEC)

ON/OFF

FEC (Forward Error Correction) improves the reliabibfydata
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
% (dependingon used modulation level)

All radiomodems, that are to communicate witleach other,
must have the same setting for FEC (ON or OFF).

Note that FEC setting applies only to the SATELLBAS radio
protocol, the other radio compatibility modes have their own
FEC bindings (although some previoos special firmware
versions differ in the way FEC setting is handled 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 the radio 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

SL commands

SL command mode ON/OFF

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

Default value: @

Priority TX or RX
Default value: TX
FullCR16 Check ON/OFF

Default value: OFF
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LCDMode

Normal (factory default)

- Allows the user to read and change the parameters via pus
buttons and LCD display

Readonly

- Allows the user to read the parameters from the display but
modifying them is possible only via configuration software

SURV

- Selectable parameters via LCD Ul: ctreel, compatibility,
Repeater-mode, FE@mode. NOTEChannel list always ON
Channel list parameters must beonfigured properly.See
chapter 12 Channel List for detailed information

SURV Readnly

- Allows the user to read the SURV parameters from thepthy
but modifying them is possible only via configuration
software

Add RSSI to data

If the function is ONRSSI informations appended tothe
received dataRSSI info\02RSSinnn dBmM03" in the end of
serial port messages, nnn is three digit decimal number.
Default value: OFF

Region Code

Region code defines the regional settings that firmware uses.

US: Starting from the 1st of Jan 2013 FCC regulationtestiiney
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 mentioned FCC requirement, the radio modem cuts the
transmitter power level to zero (0 W) when transmitting. The
radio modem is ensuring it is operating according to the FCC
requirement.

Default value: No regional settings defined.

Routing

See the chapter MESSAGE ROUTING
Default value:Routing modeOFF

Tests

SetON/OFF
Default value: OFF

Customer Infol

Any arbitrary text (nax. 32 characterscan be saved in the settin
for identification purposes etc.

Customer Infa2

Any arbitrary text (nax. 32 characterscan be saved in the settin
for identification purposes etc.

Customer Infa3

Any arbitrary text (nax. 32 characterscan be saved in the settin
for identification purposes etc.

Note*) Ask availability from SATEL
Note**) Supported serial port parameters: 7N2, 7E1, 7E2, 701, 702
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The configuration of settings can be changed easiith SATEL configuration software tools.
Please visit SATEL WEB pages for additional information:
https://www.satel.com/products/software/

SW compatibility table carbe found athttps://www.satel.com/products/software/software-
product-compatibility -table/

The next chapters describe the detail

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 channel lists.

SL commands

A terminal device can command or configure the radio nerd by usingspecialcommands.SL
commands are applied especially in cases where radio modems are to be integrated seamlessly
CHMC>? MSMN?G <?BCH> NB? CHN?AL; NI LM I QH O

91 O! UHy <bV¥DRrnzNBDTrbY £DPDYDPnkN POHNTI BNk

SATEL ConfiguratioManageris a PCsoftware for the configuration of SATELLINE-R/TR,
SATEER/TRomodule-basedradio models, covering most of the SATEL radio products.

Minimum requirements: SATEL Configuration ManagergtGgram COM port with baud rate
min. 9600 bps (arnatively with industrial level USERS adapter), recommended Win10-64
OS.

§ SATEL Configuration Manager v1.16.7 (SatelNMS.ID v3.96) - X
| S | SATEL
Disconnect Read Settings Write Settings Reset Settings | FlashHardware |  ScanTool || Channel Selector
Radio Modem Info  Modem Settings } Program Preferences | User Level Settings |
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 Channel List
Tx Frequency ° Rx Frequency e Reference Freg o Channel st InUse:  |ON - o
|4se525000 Hz [+s8525000 Hz  [+38000000 Hz | | Default Channel: 0
Channel TXFreq Hzl RXFreq[Hz Width [kHz] Power W] ~
CELEEE (2] 458525000 458525000  25kHz
s = 458550000 458550000  25kHz
458575000 458575000  25kHz
458500000 458500000  25kHz
fEkiiode (2] 458525000 458525000 25Kz
OFF - 4586550000 4586550000 25kHz
o 458575000 458675000  25kHz
; il - 458700000 458700000  25kHz
Radio Compatibiity Message Routing Tlnw B B
[SATELLINE-3A5 | JorF - 458750000 458750000  25kHz

458775000 458775000  25kHz
458800000 458800000 25kHz

Tx Power o Signal Threshold o

0000000000000 0000LERBENT AL LD
=
000000 OOOOOO0OO0O0000000000000

0 0 12.5kHz
[0 m] | [-118 g g Eg mz
.5 kz
Repeater Mode (2] Tx Delay (2] 0 0 12.5kHz
0 0 12.5kHz
\UFF j |E' 0 0 12.5kHz
0 0 12.5kHz
0 0 12.5kHz
Addressing o o 12.5kHz
R 2 Address 2 2 25k
Rox Address Enabled Rox 1 Address [} 0 0 25 kHz
0 0 12.5kHz
[oFF =] [oooo Joooa 0 0 12.5kHz
0 0 12.5kHz
Tx 1 Address 0 0 12.5kHz
Tx Address Enabled Tx 2 Address H 5 Zees
[orr | o000 [oona 0 0 12.5kHz v
Modzm Name Modem Address Open Chamnel Selector
[saTeLEASY+ [o
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SATEL NMS PC is a software package designed by SATEL Oy to assist in the configuration,
monitoring and diagnostics of radio modem networks consistingedfuipment manufactured

by SATEL Oy. The program works in Windows® XP Windows® Vista or Windows7 operating
systems.

SATEL NMS PC allows users to define their system as a list of networks and the constituting
modems. Each network has exactly one Master modand several substations and optional
repeaters. The networks may be viewed as a list of modems or a graphical representation of
linked modems. Also available are data about communication traffic, diagnostic information,
and alarms. Modem settings can beeessed and modified both online and locally. Automatic
features are provided to assist in settings management, e.g., automatic generation of routing
settings.

Note: The User's Manual describes essential features and functions of the SATEL NMS PC
softwareonly. Information relating to radio network design or technical details of the different
SATEL radio modem models, including the recommended settings, can be found in the manuals
delivered with each product.

It is recommended that SATEL NMS PC manual lexlus conjunction with the appropriate
radio modem manual for your installation.

Link to download SATEL NMS PC softwdrtps://www.satel.com/supporand-
services/downloads{Note:version 2.1.1.32M or later)

45


https://www.satel.com/support-and-services/downloads/
https://www.satel.com/support-and-services/downloads/

SATEIEASY+
User Manual
Version 127

10y<B ., E&a0b ; aUU®¥O

SATEIEA§+includesfive LEDs thaindicate the statusof the modem.Models that are
equipped withan LCD (Liquid Crystal Displag)so have four push buttons to enable easy
modification of the settings without the need for an external terminal.

The SATE%! 3 S+ CH=FO>?M @l FFI QCHA 3, #$%$ -1>7?}4 |1 JNC|
LCD Ul:
- Normal (factory default)
o Allows the useto read and change the parameters via push buttons and LCD display
- Readonly
o Allows the user to read the parameters from the display but modifying them is
possible only via configuratiorsoftware
- SURV
0 Selectable parameters via LCD Ul: channel, compatibility, Repeatesde, FE®
mode. NOTEChannel list always ONChannel list parametermust be configured
properly. See chapter 12Channel List for detailed information
- SURV Readnly
o Allows the user taread the SURV parameters from the display but modifying them is
possible only via configuratiorsoftware

4B? 3,#% -1>?2y =; H <? =1 H@CAOL ? >eekl@apter93 ! 4 %, =1
Configuration for additional information.
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Below is a figure for supported menu items and navigationnormal mode

Radio Settings

TX & RX Frequency

TX Fregquency

RX Frequency

Channel Spacing

R55I Threshold

Com patibility

i

Protocol Mode
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Frequency Set
[MHz]

12 5kHz
20kHz
25kHz

Set R551 Threshold
[dBm]

OFF
ON

Set TX Delay
[ms]

OFF
Partial
Full

Basic - RX Priority
Basic - TX Priority

Basic - Repeater
Advanced - Master
Advanced - Slave
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Addressing

Set primary Addr.
Set secondary Addr.
OFF

RX Address to RS

TX Addr auto switch

i

Serial Port 1
Serial Port 2

Data Bits

I

Stop Bits

5Set Pause Length

Pause Length

1 1
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Handshaking

Clear To Send
TX Buffer State
RSSI Threshold

Always ON
Duty Cycle

Ignored
Flow Control
Reception Control

RS51 Threshold
Data On Channel

1 |

Additional

Set Contrast

Modem Address Set Modem Address

I!

Tests & Counters

Short block test
Long block test

10204 E0 Wk Yz
In SURV mode there are considerably less settings that can be changed. In the main screen, the
current channel, frequencies, channel spacing and TX power are visible.

Note - Asterisk (*) next to the power level means that the active power level is séettower
than the current channel allows.

In the setup menu, the user can change the following settings:
1 Current channel

Compatibility mode

TX power

Repeater mode

FEC mode

= =4 -4 4
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PressingUP( ) button the cursor moves upwards.
Depending on the submenu, the button also scrolls the
digits of numerical values when changing some settings.

V  |pown

PressingDOWN ) button the cursor moves downwards.
Depending on the submenu, the button also scrolls the
digits of numerical valuesvhen changing some settings.

D SELECT/SET/CHAN;{
INEXT/YES

PressingSELECT/SET/CHANGE/NEXTAY B&ton either
confirms a selection, sets or changes a value, moves to th
next digit or enters a suimenu depending on the context.

O EXIT/CANCEL/BACK
NO

Pressinge XIT/CANCEL/BACKMMon escapes back to the
previous higher level in the menu hierarchy or cancels the
modification of a setting depending on the particular
submenu.
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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 addredsésalso possible 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. Slcommands must be enaled usingProgramming Modéefore they can

be used.

An Slcommand 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 in theigelNo
extra characers are allowed at the end of an 8obmmand. Serial interface settings are the

same as in data transfer and pin 12 of the serial connector MUST NOT be connected to ground
(GND). Skommandis properly recognised also in the case when the command string 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 ("Ok" or "Errof)h@ 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 configuration settinfa cadio modem
always return to values defined initially using thetrogramming Modgthus resetting any

settings changed using Stommands during power on. It is however possible to save settings
changed by using Stcommands and to make them the new cogfiration settings.

CRI/LF characters are added to end the response messages (unless they are already present) in
order to make parsing easier. Settings can be toggled, SL Commands ON/OFF, CR/LF ON/OFF.
Note: SL commands work in the command mode alwaysepéndent from the setting.

The radio modem will acknowledge all commands by returning adK" (command carried out
or accepted) or the requested value, or aBRROR'{command not carried out or interpreted as

erroneous) message.

In case you need more information on the time delays related to the use at@hmandsor to
get information of thelatest and/or special Slcommands please contact SATEL.
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Command modepurpose is separatelevicenormal condtion from configure condition. When
command mode is active, device is looking for known commands from received data. In this
state radio is disabled and therefore no data is transmitted or received by radio.

11.2.1 Enterin g to command mode - +++

%HN? LCHA NI =1 GG; H> GI >? CM J#®L @IBL &2 >= NQB W CH?
Between characters needs to be a delaypzfuse length.n this way device can decide that it is

required to enter command mode after threelcL L ? =N =B ; L ; = NBchaka@ers&isCL MN D
transmitted by radio, because device cannot know at this point whether the last character is

correct. After successfully given command mode entering syntax, device responds

JOK<CR><LR>€ " ? F I Qto énkéring co@@Gadnhote.

+ <pause length> + <pause length> +

Delay between characterdepends onwhat is the current serial baud rate. See specifications of
NBL?? oaUsa =B;L;=N?L >?F; SM <?FI Q CH J34;<F? U¢g

11.2.2 Return to data mode - -

When command modeis =NCP?¢ CN CM JI MMC<F? NI L?NOLH Ct
gocharacter in a row. Sequence is same as entering to command mode, so there is also needed

the delay of pause lengthbetween sending the characters. After successfully given exit

=1 GG; H> GI >? MSHN,; GK&CR>4A RB>IZ= ?' i H-GeMptiad koM to Exit

command mode.

am <pause length> == <pauselength> ==

Delay between characterdepends onwhat is the currentserialbaud rateand pause length
setting. Seeexampleof> ? F; S M JI&IE 1. RelagiHdifférent baud rateg, when e.g.,
pause length setting is set to three.

Baudrate 3 Character delay [ms]
2400 bps 12.5
4800 bps 6.25
9600 bps 3.13
19200 bps 1.57
38400 bps 0.79
57600 bps 0.52
115200 bps 0.26

Table 1. Delays in different baud rates
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A list of predefined radio channels can be stored in the memory in order to change the radio
settings simply by switching between the channels. Each channel carries the following info:
1 Channel numbernique number for each channegny number-32767...32767)
1 Transmitter/Receiver frequency
1 Channel width (12.5, 20 or 25 kHz)
1 Transmitter power level (optional)
Additionally, the default channel that the radio modem uses after a resedédined.

Channel lists can be created arutilized by using either SATEobftware toolsor SL commands.

It is possible to user the Channel Li®? ; NOL? CH L?F; NCI HM NI J, #9%
that are equipped with LCD user interface. Please sthapterl0, LCD & PUSH BUTTOMH

additional information.

SATEIConfiguration Manager software provide a channel list edi{gnapshot below)or
creating and saving a channel list in the radio modem, or in a file for later usage.

Default Channel Set

I Clear Load Save Add Edit Up Down Set default Delete Close

# || User Channel || Fregquency ||Channel Width || Tx Power
1 0 430000000 12500 1000

2 -5 433000000 12500 100
3
4

123 463200000 25000 500
12345 430000000 12500 200

Entering tothe ChannelList -feature parametergequire elevated access level to software tools,
SATEL Configuration Manager and/or SATEL NETCO DEVICE. Please contact SATEL for additional
information at https://www.satel.com/support-and-services/technicalsupport/

SL commands provide an interface for a host device to command the radio modem directly. An
example of the procedure for creating or replacing hannel list:

1. Clearexisting channel list (SL$C=0)
2. Set channel info for each of the channels to be crehsarting from index 0 (SL$L=)
3. Set number of chanels in channel list (SL$C=)
4. Setthe default channel(SL$D=)
5. Verify the new configurain:
Get number of channels in channel list (SL$C?)
Get channel infodr each of the channels (SL$L?)
Get the default channel (SL$C?)
7. Enable Channel list (SL$M=1) in erdo activate the Channel list
8. Save the settings (SL**>)
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Repeaters and addressing may be used 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 oft@mactical to use routing instead of plain
addresses.

13.1Ekt k DTk N

In circumstances where it is necessary to extend the coverage area of a radio modem network,
modem can be used as repeater station§heRepeater Function is switched OBy user
settings.

Themaximum size of a repeatédata packet is 1kB (kilobyte)n 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 are not necessary.

A radio nodem 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 data will be buffered into thefeumemory.

After reception the radio modem will réransmit 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 sexal 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 paeathained repeates, addressing 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.

Power supply Power supply Power supply Pawer supply

P DATA
ort1 REPEATER REPEATER Port 1 DATA

MASTER STATION SLAVE STATION
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Addresses can be used to route a data message to the desired destination or to atpawo
parallel networks from each other. In networks with repeaters it is usually necessary to use
addresses to prevent data messages from ending up in loops formed by repeaters. In case of
M? NNCHA AB?2 I30NOHA}] @BHadddeCsedre ighdied ByM2 ghodénk |

Modemallows the use of individual addresses both for reception and transmission. Addresses
can be switched on separately, or simultaneously, in both data transfer directions.

The radio modem contains two transmission and twoaeption addresses, which are knows as
the primary address and secondary address. The 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 addresse

Secondary transmit address is only used in repeater applications.

Radio modems 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 addresses 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 twaharacters totalling 16 bits, resulting in over 65,000 different
address combinationsThe address 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.

IADDH |ADDL |DATA |

' >>L?MM G; S <? M?F?=N?> <?NQ?7?H fiffiBs&&&&B a
numbers are 865535).

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:

Transmission address has been set OF
Radio modem will transmit the data
packet as such.

Reception:

<: ADDRESS & DATA

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

The radio modem will remove the addres
and send the actual data tthe RS232
interface.

(I Q?P?2L¢ C@ NBF CGH2
setting is on, the radio modem does not
remove the address.

SATEIEASY+
User Manual
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<: DATA & ADDRESS

DATA & ADDRESS

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

<: ADDRESS & DATA

Reception addressing has been set ON
but both the primary and secondary RX
addresses of the radio modem are
different from the address of the receive
data packet.

Data does not appear on the R&32-
interface.
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Recepton addressing
has been set OFF.

The radio modem will
transfer all received
data to the R&232-
interface.

<: ADDRESS & DATA

by

ADDRESS & DATA

Reception addressing has
been set OFF.

The radio modem will
consider the characters of
the address as a part of th
data and will send all the
characters to the R&32
interface.

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

Data will appear on the RS
232 interface ONLY if the
first 2bytesof the data
match either of its own RX
address. The radio modernr

will remove those 2
characters of data.

13.2.1 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 risk caused by interference from other systems opegaih 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 value when transmitting
data.

If the channel is reseted for use only by theinglenetwork, or if the terminal devices are
responsible for addressing, it is not necessary to use addressing in the radio modems.
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13.2.2 System of one base station and several substations

In systems with several substations, these 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 possible to use the addressing
functionality of the radiomodems.

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
attached to these terminal devices. The base station may, iclsa 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 and the corresponding radio
modem will identify and remove theddress 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 data packet. In the base station radio modem,
addresseshave been switched OFF, so that they are transmitted as is to the base station
terminal device for further processing.

133aPr Yn Nkt kDTKkNP DPYW PUWUNKPPKP 1Y TGk

In systems with several repeaters, a substation and a basation, addresses musbe 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
from the repeater, in other words the message is duplied 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 and on their relative
positions to each other.
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13.3.1 System with several repeaters

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

All radio modems in the network must be set to a state, in which thedEressing is switched

ON and T>addressing is switched OFF. Basttion and all substations add an address string in
the beginning of thedata to be transmitted. In the relaying of the message addressing is used in
the following way:

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

- The above is the data received from the base station terminal device, containing repeater
addresses (R1 ADD, R2 ADD) and theststion 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.

| S ADD| DATA |

- The above is the same message after being relayed from therlgstater 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 substation transmits data towards th@ase-station 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 thebase station.
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13.3.2 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. Transmit
address (TX) anteceive 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 theaddresses must be the same as the order of the route that is used to relay the
message to the radio modem. It should be noted however, that in networks where alternating
addresses are used the bassation and substations will hear their own messages reped.
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13.3.3 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 addressing
each link (see arrowbelow 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 transmission (TX1). The seagridansmit
address (TX2) is used only if thepeater Modés 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 each link (arrow) might
be uniquely defined with the help of radio modem numbers and data transfer directions. The
Repeater Modshould be switched ON only in the radio modems acting as repeaters to prevent
the packets from remaining in endless loops in the network.

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)

TX1| —wd>| 12 21 32 43 #txd —
RX1| ™ 21 32 — 43 /. 34 md»>

13.3.4 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 abt®tomunicate 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" lsbeen set ON, 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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The purpose of the NM®letwork Monitoring Systemis to provide tools for management of a
radio network built on SATEEASy+adio modems. NMS allows user toanage, monitor,

diagnose and configuréSATELEEASy+modem networkL ? GI N? FS QCNBI ON >CMNO

flow.

This chapter includes a very short description of SATEL NMS for SEABlfadio modem
family. More information is provided by the SATEL NMSuB& manual and application notes.

5 10319 rs485.saxd - SATEL NMS PC Setup 2.1.1.32 - O X
File Edit MNetwork Modem Link Tools Help

= = ! -7 ?é
Open... Save spstem Monitaring... Connection... Detect
10319 1485

------ é tonitaring

Calculate routes

Add modem uzing default settings | | Add modem using hardware || Large icons || Background | | Clear
v __‘31\ 10319 rs4585 (® Mames () Addreszes O Teminal addresses O &l [ Shaw routing tables Keep aspect ratio
L%
Vﬁ Settings
‘. B Default modem
L :§¢ Design
v {82 Modems
o g Master Station
é Modem 2

T
é Modem 3 [J —_—- 3 E—»_Jﬂ
Master Station

Modem 2

Modem 3

To-do list of 10319 rz485

1 Synchronize Modem 2
2 Synchronize Modem 3

3 Save the spstem

Figure 12 A typical screenshot of SATEL NMS PC softw@euting view).

In order to get the SATEL NMS PC software please contact your local SATEL distributor or SATEL

headquarters in Finland.
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SATEL NMS consists of
0 SATEL NMS PC program running on Microsoft Windwperating system. The program
provides the user interface showing the status of the network:
o Graphical network overview
Sort able lists of all modems and radio links
Link quality tests and monitoring
Alarms generated on link failure, operating voltage drop etc.
Remote administration of modem parameters
Log files
o The diagnostic functions in the SATEHASy+adio modem software. The set of features
depends on the hardware and software version of the radio modem.
o One of the modems operates as tiMdaster modenof the systemNetwork Mode
parameter of the radio modem set tAdvanced Maste)).
0 The other modens are thesubstationsof the network(Network Modgarameter
of the substation radio modems set tddvanced Slave.

O O O oo

142¥£QgYPTPUUDTrby

Port 1 DATA Power supply Power supply

Port 1 DATA
Port 2 NMS

Figurel.3SATELEASy-basicNMSset up

SATEEEASy+adio modem has two serial portsPortland Port2 One of the ports is configured
as the DATA port (by defalftortl) that is connected to the user application. The other port is
the NMS port (by defaulPort?) that is connected to the serial port of theC running SATEL NMS
PCsoftware.

The easiest way to accomplish the wiring is to use a tpart serial cable (e.g. part code CRS
NMS from 8TEL).
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SATEL NMS PC software provides the user interface to NMS system. Refer SATEL NMS PC User
Guide for additional information.

144¥ £0 NzYT Trb¥Ybar TU

SATEL NM@ovides useful tools for maintaining the radio networRhe following functions are
included in the SATEL NMS system:

o Status of the network can be obtained easily. Received Sigtedngth (RSSI)
information, Voltage, Temperature and quality of the radio links can be monitored
QCNBI ON >CMNOL <.6GATEL \VB PAgbftvare collcts st@istics@n the
radio modems of the network.

o Alarms (triggered e.g. by a significant dease in signal level of a radio link) are

generated for the external system usage.

The history of the parameters is saved to log files for later examination.

Remote update of the setup i.e. the settings of a radio modem.

o Data communication testsA fulldata communication test can be run to find out
more detailed analysis of each radio link. Whenever needed this test indicate
profoundly the quality of the radiccommunication.

o O

NOTE: Remote update of the actual firmware of a radio modem is currently N@pated by
EASy+.

SATEL NMS system is subject to continuous developmeiwv features will be introduced to
respond actual customer needs. The radio modems have a comprehensive interface structure
that enables even moreamplex functions to be added t&ATEL NMS PC while radio modem
needs to manage only a limited set of tasks.
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SATEL NMS fits the systems that are:

o0 Single master systems with poirio-multipoint network structure

o Based on polling protocol (the master polls themotesregularly)

o Transferring user messages not larger than 1kByte
Other kinds of systems may also be possible but require careful consideration; in such cases the
customer is advised to contact SATEL foora information.

Repeater stations are fully supported. While operating the monitoring system, radio data links

are transparent” ? =; OM? . -3 >, N; CM CHPCMC<F? NI NB? O
interfered by NMSHowever, note thaton-line NMS always affect the real time operation of any

system due to the extra information transferred. In soresases this means that he parameter

defining the timeout of the slave station reply must be increased. Depending on how much NMS
information is required,, - 3 CHNLI >0=?M ; H ?RNL; FIl ;> | @ *UF

146BK PrnYrYn OUPTKkKWP DY ¥kTIbNUP

The Routing window of SATEL NMS software provides a graphical tool for designing the radio
network. It is used by simply dragging and dropping modem icons on the sheet and linking the
modems and finally uploading these settings to individual modems.

The designing of any radio modesystem requires very precise planning. Once the choices

between devices, their locations, installation, maintenance etc. are clear, the project file for the
system can be implemented by using SATEL NMS PC software. Please refer to the SATEL NMS PC
User Guile for more detailed description.
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Configure the radio modems accordingly using SATEL NMS PC. Finally, when all the radio
modems have correct settings, they aready for further installation.
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SATELEASy+ can be upgraded with software features which can be released through DRM
(Digital Rights Management). This allows the user to select proper functionalities from the
functionality list. The following list explains the possible features with detail.

Following features are separately purchased, excludingTELNMS Support (YD0403) which is
supported by default INSATEEEASy+
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Providesan opportunity to use sronger over the airencryption.
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When orderingSATELEASY+ radionodem, choosing SATEL NMS default config (YD0602) the
default settings of the modem will be changed to SATELLBWS NMS Compatible.
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SATELEASY has four (4) fixing screw positions on its back side of the housing which can be
used to attach the modento a structureor to accomplisha grounding connection.

Figure 14 Mountingscrew positions
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16.1.1 Installation Requirements

Electronic devices are sensitive to external influences which should be taken into consideration
while taking the device into operation. Proper place for assembling is necessary for good
performance and long lifespan. Even thougiAByr modem is built to whit stand external
vibrations, shocks, temperature fluctuations and high/low temperatures still those occurrences
should be avoided as much as possible to maximize the durability and lontyeof the product.
High temperature decreases the lifespan of the components whereas vibration and shocks
weaken the mechanical structure and can drastically affect the performance in use.

Should be noted thatSATEEEASY is not meant for direct outdoouse and to avoid moisture or

high humidity issues BS/+ modem is preferable to use only indoors or outside inside of proper
isolation against harsh weather conditions.

16.1.2 Installation Parts

Installation Partsare a series of adjacent parts which are used to attach the modem to a
structure and perform the grounding of the devictnstallation partscan be purchased

separately from the supplier and is not automatically included with the modem. Installation
parts includes the following parts: Installation plate, M3 screws (4peasid Velcrotapes (2pcs)
Cableand connectorneeded to complete the grounding can be purchased separately from most
of the hardware stores or online shops and is not included to the instadlatparts. Order code

for theinstallation partsis WP0600.

16.1.2.1Installation Plate

Installation plate can be used to make permanent installations to flat surfaces. Installation plate
is made out of zinc plated steaheet,and it has 4 screw positions on each of its corner. To ease
the installation screws can be attached from the fronide to the structure.

Installation plate is included to installation kitvhich can be purchased separately
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Figure 15 Installation plate and dimensions
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16.1.2.2Velcro tapes

SATELEASY can be attached to flat surfaces with simple Velcro tapes. This instédiais rather
temporary than fixed in situations where modem installation needs to be set up quickly without
screws. Velcro tapes are included to installation kit which can be purchased separately.

Figure 16 Velcro tape positions

16.1.3 DIN Installation Part

DIN installation partncludes the necessary parts to attach the modem to ar@i DIN rail and it
also includes the grounding parts as in the Installation Parts.

DIN Installation Part can be purchased separately from the supplier andosautomatically
included with the modem. DIN installation part includes the following parts: DIN rail Installation
plate with dual clips M3 screwg4pcs. Order code for the DIN installation part is ME0220.

Figure 1.DIN rail installation plate
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16.1.4 Grounding, using the housing

SATEEEASY can be grounded directly using modem housing with its dedicated grounding
point. Grounding point is marked to the housing witBroundolabel. It is preferable to uséhe
screwincluded with the modem shipment.

Figure 18 Grounding to the back of the housing

16.1.5 Grounding, using the installation plate

Installation plate can be used to accomplish the grounding between the modend aystem

grounding rail. Installation plate grounding position is marked with stamped Groundign. By

usinga properconnectorand grounding cableuser can create reliable grounding connection.
Additional cableand connectorshould be purchased separaleS¢ M?? M?=NCI H 3' L
for further information.

Figurel.9 Grounding to housing
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