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1 INTRODUCTION

1.1 PRODUCTSICOVERED

Thismanualldoversthe ZRT(Seriesof low (cost, high [performanceradioimodems(designed for
datalapplicationslin/[dommercial’dnd industrial systems.

ThelZRT/is/anldadvanced, [simplex/half(duplex, dataradiolfortransparent/transmission/ofserial

data.[Versionsldarelavailablewith(three different/serial port(donfigurations:_
Altrue(RS232interfacewithspeedsland(dataformatsfully programmable.
Aslabovebutwith5V[ITTLvoltagelevelson/thelinterfaceratherthanRS232Ievels.
An[RS422 /RS485linterface.

Informationfsprovided tolassistvithidonfiguration, installation, land [dperation(ofthe[products
in[point(tolpoint(orpointtomultifpoint applications. [A [separate programminganual(dovers
theuselofthelassociated Win A4Psoftware for programmingland [donfiguration[of theradios.

Componentllevellservicinglismotidovered lin'this([document; if the productfailslitsfirstline
testinglit'should belreturned tolalservicelcentre.

1.2 IMPORTANTINOTICES

1.21 Copyright
Alltightsfolthis manuallare(the(soleproperty of R.F. Technologies(ILtd.[The dopying(ofthe
manuallinwholelor(in(partby anymethod Wwithoutwritten permission/is/strictly [prohibited.

1.2.2 RightTo[Change
In'thelinterestof improvement, R.F.[Technologies(¥eserves therighttochangethetechnical
specifications/or functionsoflits[product withoutmnotice.

1.2.3  Software

R.F.[Technologies/l.td Softwarelisldelivered “aslis”. [R.F. Technologies(lLtd [doesmot[grant/any
kindlof warranty or(guarantees/onlits/saleability or (it'ssuitability foruselin/specific

applications.

Undermoldircumstances(is R.F.[Technologieslliablefor lanydamages arising fromisingthe
software.

The copyrights(relatingtoall softwareis thelsole [property0f R.F.[Technologies(Ltd.

Anycoping, lediting, franslating(ormodifyingisstrictly forbidden without priorwritten/donsent
from[R.F.TechnologiesL.td

1.2.4  Safety[Critical’Applications
The[ZRT has motbeenl(designed for, morlis itlintendedfor, iselinsafety(criticalor lifel[support
applications. No functionalwarranty lis givenlif the[productlistisedinlsuchl@pplications.

1.2.5 Use

TheZRT Madiomodemshavebeen(designed/toworkon¥ariouslicensedldand licensefree
frequencybandslintselaround(the Gvorld.Inlthellicense free bands, the tiserimustlensurelthat
theradiolmodem/isusedunder theterms & donditions(@pplicable to the uselofthelbands
concerned.

Inlicensedbands, thetisermustobtainpermission(and ‘themecessary licensesfrom(the Belevant
authorities.
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2 PRODUCTIOVERVIEW

2.1 GENERAL

The[ZRT Serieshasbeenldesigned aslarange 0fhighlspecification, lowcostradioimodemsIfor
stand(dlonel@pplications or(forlintegrationinto [ OEM products.

Throughthelise of ddvanced IDSPtechnology, theldesignhas beenloptimised for reliability land
lowcurrent'donsumption, makingthe[ZRT suitable for(0peration/on¥emotelsites withoutmains
power.

Applicationslincludelsecurity,(command(&[dontrol, (dataTogging,[SCADA, felemetry, femote
switchinglorlanysimilarl@applicationswhere(serialdatameedsfobefransmitted.

ThelZRT lis[availablewith/three(different/serial interfaces:[
An[RS232linterface(with/allsignalling(lines to/allow fullhandshaking|if fequired.

ATTLwersion[of theunitiwhichiises5VITTL¥oltagelevelson thelserial interface
connectorratherthanRS232(signalling(levels, butlis(otherwiselthelsame.

Aversionwithlan(RS422 /RS485linterface.[Inladdition o (the balanced [datallines, this
version/alsolhas/single/énded RTSland IDTR(controllines for/added flexibility.

Theldata¥atelon/the[seriallinterfaceldan(set/tola¥ange of valuesfrom[150baudto 38,400 baud,
whilelthe[overlairldatarateldanbeindependently setlto aHangeof valuesbetween150 baudland
9,600baud. fhighthroughputspeedslaremot required, themodemI/dan(belsetfoaslowerloverL]
airMatetotakeladvantageofthelassociated improvementlinTeceiver(threshold.

ThelZRT/is@vailable withitwo!differentltransmit/powers. Thelow[powerlversionimeets/the
licencelexempt ETS300220 specificationwhilethehigherpower 5W wersionmeets(the fougher
ETS300(113(and the(USAland [Canadian/specifications.

22 TRANSMITTER

Theltransmitter frequency(can beliiser programmed [@dnywherewithinlit'spre(aligned
bandwidth.[MTherelaretwolpower versionslavailable,[10mW to[750mW @and (50mW to5W.[[The
transmitpowerloflanyparticularhardware wversion(can be(setldccurately Within(thetelevant
rangelunder software/control.

2.3 RECEIVER

Theteceiverlis/averylow/cdurrent/double/donversionsuperheterodynewithan‘active balanced
mixerforverylgood intermodulationperformance. Careful attention/toSpurious(response,
adjacentchannellandblocking performance, thakes(theproductlidealfor crowded telemetry
channels.

Tolachieve highperformancethelprogrammable bandwidth/of the feceiver hasbeen(limited((for
UHFltGs12MHz, [#6MHzfromdentrelfrequency), full details drelin[thetechnicalspecification
section.

Shouldrelalignmentbetequired, thetinitlcanbereturned tolour(service dentre.
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24  MPUICONTROL

TheMicroprocessor[(MPU)lis(the heart ofitheproductiand(atithelcentrelisal128k(flash
microprocessor(that/dontrols(all theinterfaceldircuits(tolthe Badiomoduleland lexternal

input/ outputs.[Aswell(astheldontrol functions, theprocessorprovidesDSPfunctionalitythat
enablesimodem(operationbetween150and[9,600bps. [Theprocessor has128k[offlashmemory
fromwhich(theldodelisléxecuted @and linternal EEPROM (for [storingprogrammed[parameters.

2.5 PROGRAMMING&ICONFIGURATION
Thelparameters(of(the[ZRT lare PCprogrammablelviatheSerialiport. [Full detailsof a1l the
programmable(parameters@reldoveredlin/thelseparateprogrammingmanual. [Details(of cables
andladaptorsmeededforthevarious/interfaceversionsldrelgiven(inSection/5.6.

26 SOFTIMODEM:

ThelZRT haslasoftimodem” which/@llowslover air(transmissionlatirates between150bpsland
9,600bps usinglamMangelof(differentimodulationschemes.[Thelover airfateldanbelselected by
theloperator toloptimiselink[performance.

2.7 MODES/OFIOPERATION

TheZRTdanoperatetransparently withoutpacketising(the dataland Wwithoutladdinglany dther
overheads, therebymaximisingldatathroughputrates. [t fequiresmolknowledgeofthe datalit(is
transmitting. Datalis[simply fransmitted@andreceived ithminimal/delay.
OnltheRS232[and[TTL ¥ersions, fransmissionicontrolidanleitheriise[RTSIdontrollsignals(orbe
configured for automaticfinitiation(of fransmission on receipt(of Serial[datalat(theltraffic
interface.

Inleitherldase, thefadioprovides@lCTSoutputwhichldanloptionally belused forflow control.
Theadiolincorporates @nlinternal(buffer(todopelwithsituationswherelthelinterfaceldatalratelis
higher(than(theldver(air Fate.

OnltheRS422 /RS485version, [RTS/CTShandshaking/should mever(beldctivated tisingthe
configuration(software. [Transmissionlisldutomaticwhenltransmit/datalis applied. [(Therelislan
RTS[controlllinewhichldanoptionally beliisedto forcelthe receivelside(tostoploutputtingdatalif
therelis(dlotof Heceived linterferenceblocking thebusldnd preventing transmissionsin2[wire
mode.

2.8 ADDITIONALFEATURES

TheZRT lincorporates(thelfollowingadditionalfeatures whichlenhancelthemsabilityof the
productland(assistiwith(theloperationland maintenanceloflsystemshising(theproduct: L

2.8.1 StatusLEDs:
The(ZRTRadioModemslhavela mumber of frontlpanel ILEDs[to énable theloperator tolseelatla
glancethelstatus(of(the productland (the serialdataport.

28.2 TimeloutTimer

Theltransmitter within(the ZRT(hasamserprogrammable time out fimer which(allowsthe
maximum[dontinuoustransmissiontime/tobelsetlinlordertoprevent.channelblocking/dueltola
fault.

2.8.3 Power(Save Modes

TheZRT hasbothlinternally [dontrolled land(externallydontrolled (power savemodes toreduce
overallpowerdonsumptiontolextremelylow levelsfor(operation(on(sitesiwithoutmainspower.
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284 SquelchTail Elimination

Aslatser[programmableloption, the[ZRT(can(also0peratelin(a (packetisationodelwhere
framing/characters(areladded @tlthe startlandendoftheuiser's[message prior to fransmission
andlstripped(offdgainatlthe¥eceivelend priorltolpassing(the tiser(dataltothelinterface
connector. [This[dan(be Miseful in(getting rid oflany spurious dharactersiwhichmay [otherwise be
generated atthelendof messagesby squelchmoiselas/theHeceivermutes@andwhich/canlaffect
oldlormon folerantiprotocols.

2.8.5 ForwardErrorCorrection

The[ZRTallowslan(optionallforward lerror dorrectionltobeswitchedinwhenlthe overlairidata
ratelis(9,600bps. [This[will improve erroriperformance, butitherelis/anlassociated(data
throughputloverhead6flaround 30 % Whichthereforefeduces(theleffectivefransmission Hatefor
theuser(data. [Theforward érrorldorrectorismotlavailable @tlower(datarates as it offers mo
significant[performancelénhancementat(theselower rates.
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3 SPECIFICATIONS

31 TECHNICALISPECIFICATIONS

311 General
FrequencyRange:[Il ZRT169/17001 1381M75MHz

ZRT225 1751R25MHz
ZRT450/47011 406[1512MHz
ZRT869 8691870MHz

(50MHz2[950MHz [to[specialiorder)
PowerRequirements:[112VDCI(10V215.5DC)

Standby: <75uA
Receiverionl&/decoding: <70mA
Transmitting: 300mAto2.1Adependention(Txpower

Number(of([Channels:[80sequentiallor32[discretetiser programmablechannels.

Min. Programmable
Channel(Step: 6.25kHz(or 5kHz

Channel(Spacing;: 12.5kHz, 20kHz0r25kHz

OperatingTemp.
Stability: 2ppm -30%o*+60°C
Construction: Aluminium/énclosure.
Size: 75mm/W x[M30mmLx30mm H{excludingbracketsland [donnectors)
Mounting: Screws!told flatisurface.
Weight: 250g
Connectors: DCPower 20way Klippon(Type
SerialMDatall 9wayID[TypeFemale
RF BNC[(50[0hm)
LEDI(Indicators: TX,Busy, System, [RXD,TXD

3.1.2 Transmitter:

RFQutputPower: 1] ZRTI169/450/869 10mW M750mW
ZRT170/225/470 50mW IBWatts

Bandwidth: VHF 10MHzwithout(relalighment
UHF 12MHzwithoutrelalignment
870 30MHzwithout(relalighment

Internal Modulation: [l Programmable for [FFSK, 2[Level [FSK, [GMSK or4 LLevel (FSK.
Max.DDeviation: +(7.5kHzmax

Duty(Cycle upto70%

Adj.[ChannelPower:[! >65dBlat12.5kHz

SpuriousEmissions:[] As[per ETS300113

RiseTime: <9mS
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3.1.3 Receiver

Sensitivity:

Bandwidth:

SpuriousResponse: (I

Blocking:

Intermodulation:

Adjacent(Channel:[

IF[Frequencies:

0.25uV [{119dBm)for12d BSINADdeémphasised
0.355uV(([117dBm) for12dBISINAD flat

VHF [6MHzWwithout(relalignment
UHF 10MHzwithoutrelalignment
870 20MHzwithoutrelalignment

ZRT169/450/869  >65dB
ZRT[170/225/470  >70dB

ZRT169/450/869  >85dBuV
ZRT[170/225/470  >90dBuV

ZRT169/450/869  >60dBI(3Signal)
ZRT170/225/470  >65dBI(3/Signal)

>65dBlat12.5kHz
45MHz[and 455kHz

Spurious(Emissions: (1] ZRT[169/450/869 <ETSI(3001220

ZRT[170/225/470  <ETSI300113

MuteResponse Time:[1<2msec

3.1.4 InternalModem

Serial[Comms:

Interface:

Parity:
NRZI:
Stopbits:
Datal(Bits:

SignallingFormats: [

Asynchronous((orSynchronouswithcustom/software).
Baud[rateprogrammable between150bps[dnd(38,400bps

Default: RS.232(completelwithisignalling(lines
/TTL¥ersion:[] 5VTTLllevelstatherithanRS.232
/485version:[ RS.422 /RS.485((2(0r(4 wire)

Programmablelas(Odd, Even(orNone
Onlor(Off

Programmable(l(or2
Programmable(7(or 8

Programmablelds V23, Bell2020r(MPT1327,miplto1200 baud, doherent
FFSK [at2400baud, GMSK (at4800baud, 4 Tevel [FSK [@t9600 baud.

Synchronous/ Async.|Programmableas/eithertipto1200bps, synchronousabove1200bps

OverlairBaud Rate:[]

Bit[Error(Rate:

ZRT Manual

150(219600bps within12.5kHz

15012400 baud lessithan(1x10(3(at(+120dBm
4800baud lessithan1x10(3/at+117dBm
9600baud lessthan(1x103(at5115dBm(FECIon)
9600baud lesslthan1x103at=112dBm(FECI(off)

Forward Error(Corrector (FEC)isaprogrammableldption(dt9600bps.

Thebitlerror rates quotedabovelare for(fixed messages/representing
typicalldatalsentlover(thellink. The(BERshould motbeldirectlyl[Gompared
withothermanufacturesifiguresiinlessthe dataformatlsknown,(ds
manymanufacturers/quotela BER based[onldlsimplelalternating/data
pattern, whichwill[generally givemuch better BER results.
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3.2 APPROVALSIANDLICENSING
ThelZRT hasbeen/designedtomeetlthe relevant/standardsioutlined below. [Should othersbe
required, [pleaseldontactithelsales|office.

3.21 UKI[Approvals

MPT1411/VNS2111: [ The 5W wersion(of the ZRT hasbeen tested tolMPT1411(a@ndthe
replacement(VNS2111 for licensedlapplicationswith(dmaximumI/data
rate[0f[9600bps within(a[12.5 kHzdhannel. [A [licencelisfequired@nd(the
permitted outputpowerlismormally(stated onthelicence.

MPT1329: Thelradiosmeet/therequirements(of IMPT1329

BS2011: TheinitidomplieswiththeVibration/specification3S2011.

3.2.2  European(Approvals

ETS3001220 Thelunitimeets(thelspecificationfor[Europeanlicensed lexempt
communications/with/da maximumRFpower(level 6f 500mW.[Please
note thepermitted powerlevel mayvary from/dountryto/dountry.

ETSI3001113 The5W Wersion/of(the[unitmeets(thelspecification/for(licensed [data
radios

ETS(3011489: The[unitmeets(thelrequired CEspecification/and [darriesa(CE Mark.

EN60950 Thelunitmeets/thelfelevantrequirements ofthisSafetyspecification.

3.2.3 European(Declaration of[Conformance

Hereby,[RFDataTechldeclares(thatthe[ZRT(Series of Radio Modemslisiin/dompliancewith(the
essential fequirementsland (other(relevantiprovisions/of Directive1999/5/EC.

Inlthelinterest(dflimprovementthelabovelspecificationsarelsubjectto changelwithout Biotice.

ZRTManual Page(10(0f30 Rev.F215January2007



4 PREPROGRAMMED
CHANNELPLANS

Using/the PClconfigurationisoftware,the[ZRT/danbe programmed with/amumber(of(standard
channellplans.Theseldurrentlylincludeall WKIMPT1411(or(MPT1329(channels. Further

standard/channel plans/may/becomelavailablelinlater(releases/of the/configuration/software.[TA
mixturelofichannelsfrom(different/channelplansidanlalsobeleéntered discretely tising[the

software.

Thefollowingtablesshow the/channel numbers/and @ssociated frequenciesfor(various/channel

plans:[]

4.1 UKMPT1411/VNS21111ICHANNELS

CHANNEL SCANNER OUTSTATIONS
1 457.50625 463.00625
2 457.51875 463.01875
3 457.53125 463.03125
4 457.54375 463.04375
5 457.55625 463.05625
6 457.56875 463.06875
7 457.58125 463.08125
8 457.59375 463.09375
9 457.60625 463.10625
10 457.61875 463.11875
11 457.63125 463.13125
12 457.64375 463.14375
13 457.65625 463.15625
14 457.66875 463.16875
15 457.68125 463.18125
16 457.69375 463.19375
17 457.70625 463.20625
18 457.71875 463.21875
19 457.73125 463.23125
20 457.74375 463.24375
21 457.75625 463.25625
22 457.76875 463.26875
23 457.78125 463.28125
24 457.79375 463.29375
25 457.80625 463.30625
26 457.81875 463.31875
27 457.83125 463.33125
28 457.84375 463.34375
29 457.85625 463.35625
30 457.86875 463.36875
31 457.88125 463.38125
32 457.89375 463.39375
33 457.90625 463.40625
34 457.91875 463.41875
35 457.93125 463.43125
36 457.94375 463.44375
37 457.95625 463.45625
38 457.96875 463.46875
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39 457.98125 463.48125
40 457.99375 463.49375
41 458.00625 463.50625
42 458.01875 463.51875
43 458.03125 463.53125
44 458.04375 463.54375
45 458.05625 463.55625
46 458.06875 463.56875
47 458.08125 463.58125
48 458.09375 463.59375
49 458.10625 463.60625
50 458.11875 463.61875
51 458.13125 463.63125
52 458.14375 463.64375
53 458.15625 463.65625
54 458.16875 463.66875
55 458.18125 463.68125
56 458.19375 463.69375
57 458.20625 463.70625
58 458.21875 463.71875
59 458.23125 463.73125
60 458.24375 463.74375
61 458.25625 463.75625
62 458.26875 463.76875
63 458.28125 463.78125
64 458.29375 463.79375
65 458.30625 463.80625
66 458.31875 463.81875
67 458.33125 463.83125
68 458.34375 463.84375
69 458.35625 463.85625
70 458.36875 463.86875
71 458.38125 463.88125
72 458.39375 463.89375
73 458.40625 463.90625
74 458.41875 463.91875
75 458.43125 463.93125
76 458.44375 463.94375
77 458.45625 463.95625
78 458.46875 463.96875
79 458.48125 463.98125
80 458.49375 463.99375
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4.2 UKMPT1329/.CHANNELS
The[ZRTcanbeprogrammed(toloperateon/the full MPT1329 band 6fichannelsvith/dccess/to
channels(26,27(&[32(denied, inlline withMPT1329band plan.
The radioshould/belprogrammed fora maximum/power(level 0f[500mW.

ZRT Manual

CHANNELL | FREQUENCY

1 458.5000(Guard[Ch.
2 458.5125

3 458.5250

4 458.5375

5 458.5500

6 458.5625

7 458.5750

8 458.5875

9 458.6000

10 458.6125

11 458.6250

12 458.6375

13 458.6500

14 458.6625

15 458.6750

16 458.6875

17 458.7000

18 458.7125

19 458.7250

20 458.7375

21 458.7500

22 458.7625

23 458.7750

24 458.7875

25 458.8000

26 458.8125

27 458.8250MNotWsed
28 458.8375NotWUsed
29 458.8500

30 458.8625

31 458.8750

32 458.8875

33 458.9000NotWsed
34 458.9125

35 458.9250

36 458.9375

37 458.9500/Guard[Ch.
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5 SETUPINTERFACING

51 INTERNALICONSTRUCTION

Thelexploded view showslthemain domponents ofthe fadiomodem. [Therelaremouser

adjustments or(settings which¥equirefemovallof the(covers(otherthanthe Optionaltermination
linksin[RS422 / RS485 wersion.

5.2  INTERFACEPORTIPINICONNECTIONS

The[ZRT Seriesis equipped with[d9way femalelIDconnector [for the trafficlinterface.[Thejpins
of[thisldonnectorlarelallocated(dsfollows: Ll

52.1 RS232andTTL[versions

N

[1.[mDCD: MDataCarrier Detect IO
IIIHH\H\HHH\\HHH\H\HHH\HHHH\HHHH\HHHH\HHHHH)I:DIU]D]]]]]B.SR:MataBet[Ready
2.[MRXD:IMReceiveData Mo
[ T (IS RTS:]]]]]IRequesth[Send
3. TXD:MmTransmitIData IO
T T O (TTg. . CTS: [T lear [to[Send
4.MDTR:[MMMDataTerminal ReadyITo

[T [T, (Mic MIMTIN ot Connected
5. GND:MIGROUND MG

L
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5.2.2 RS422/RS485Versions

7. [MTic: TN ot [Connected IO
6.  RXDEM#veDataOutfrom Badio

[IIIIIITIY. (MRTS: [MTTRequest o Send

M8 . T XD # M veDataln o Radio

MY, MThce MIMMIIN otConnected

5. GND:MGROUND MG

Inlthe RS422 /RS485version, a120lohm terminatorlis/fitted toltheradiomain/dircuit board, bhutlit
ismotmormallylindircuit.[Toldonnectltheterminator, @llinkshould belfitted foltheltwo Way
header(situated immediately behind [the Oway D [donnectoronltheldircuit board, theterminator
willthen(belinldircuitlacross/the[TXD+[and (TXD [pins. [In(general, litlis [preferable tolfitan
external lferminator(mather(than using/thislink sinceltheliise(of @n(eéxternal termination(allows
theradioltolbe/connected straighttolaPCIRS232 [portfor programmingwithoutthe meedfo
removeltheterminator(link.

Theradiolcanbe uised linleither 2(0r4 Wwireldircuits, mo donfigurationichanges aremecessary.To
connect(tolal2wirelcircuitthe TXDland RXDIsignals mustbewired/inparallel by connecting
TXD[to RXDI,land [TXD+to[RXD+.

Data
Flve

53 12VDCPOWER
Amominal(12VDCI(9.62(15.5Vdc)lis[suppliedtothetinitvialda2waypluggableterminalblock,
the[polarityismarked onlthelfrontpanelland(the plughaslalpolarity keytopreventdccidental
polarity Heversal.Inlthelévent(of(alpolarity Weversalltheldircuit board isprotected by [diodesland
fuses.

54 ANTENNAMPORT

Theldantennaldonnectionlis[a50(l0hmBNCdonnector. This[should [beldonnected folalsuitable
antenna [or[ferminated(in(a30/0hmloadwheneverthefransmitter(isactivated. [Transmission
intoldnlopendircuitmaycauseexcessiveldurrenttolbe drawnlfromithesupplylanddamage
couldloccur.

5.5 CHANNELSWITCHES

The[ZRTcanbeqiser [programmed Withuipto80sequentiallori32discretelsimplex orlsemil]
duplex(channels.

Thetwolfront(panel BCDIswitches(select/theltequired (channels(or, if bothlarelset/tolzero,
programmodelislentered. [Inprogram mode, the Hadiolinterpretsiany signalsionthe(serial
interfacel@sprogrammingcommandsHather(than data[for transmission.

Whenlviewinga ZRT Wwiththelaerial Gonnector(at(theltop, the leftthand Totaryswitchisthe
"tens"[switchland therightlstheunits" [switch, thus(toSetichannel 37, Set(the(left switch(to(3
and [therightto(7.
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5.6 PROGRAMMING

Thelparameters(of(the[ZRT [danbeprogrammed via'theseriallportusingléither IDOSIor
Windowsbased software. [Thelindividualldonfiguration filesdanbestored on/discforfuture
uselor [printed. [Fulldetails 0f @]l the programmable parameters|dreldovered in(thelSeparate
programmingmanual.

The[RS232¥ersionldanbe donnected directlytolthelserial (portionlaPClusingd[straightthrough
cable.

TheTTL¥ersionmeeds anladaptor init betweenthe ZRT [andthe programmingéomputerfo
convertbetweenRS232(and TTLvoltagelevels.

TheRS422 /RS485versionldoes motmeed lanladaptor, butlalspecial, Straightthrough
programminglead tsingonly (pins (2, [3(& (5 mustbetised. Do nottselalstandard(cablewith(all
pinsconnected When programming|(this wersion. [When programming[RS422 / RS485 wersion[in
thisway, lensurelthattheloptionalinternal(120/0hm/termination(linkismot(fitted. [The(linkis
generally motlfitted/at/the factoryunlessispecially fequested.

5.7 RFPOWER

Theltransmitpowerldanbe@ccurately(setusing(a locally [onnected PCrunning(thesupplied
configuration(software. [This(allowsthe RF[power leveltobe programmed [directlylin[Watts[or
milliwattsiwithlan/accuracylof(+/ [1dB.[[Therelaremolinternal poweradjustmentpointsinside
themodem.

Therelareltwo transmit[powerFanges/available.[Thelowpower ZRT169, ZRT450& ZRT869
versions/dan(belsetbetween10mWand Z50mW, whilelthehigher power ZRT170, ZRT225[&
ZRT470versions/danbelsetbetween 50mWand 5W.

5.8 TIMEIOUTITIMER

Theltransmitter within(the (ZRThas(a time [dutfimerwhich/allowsthemaximum[dontinuous
transmissionltimeltobe Setlin/order(tolpreventichannel blockingdueltolatostfault. [The timer
works(inldllmodes[(external/internal ihodem)land isprogrammablelinidnelsecond steps
between0land 255seconds. If motFequired thetimer(dan be programmed(off.
Ifthetimerlisl@énabled [@And thelselected timelis[éxceeded, fransmissionWwill [dease tintilthedction
thatmormally causes(fransmissionlisremoved and then(relapplied. (Moreexplicitly; vith
RTC/CTShandshakelenabled RTSimustbeldropped and thenTaised again, (or lifhandshakelis
notlenabledcharacter transmissionmustbelsuspended(for atlleast two/characterperiodsatthe
serial (portbaudHate.In(dllmodesthemodem’s[SYSled s flashed(atleast twice Whenltime out
occurs, the(flashinglcontinues/whilelockoutfisinforce. [Thelockout/timer/is/disabled/if the
lockoutltimelisisetto (0. Thellockoutitimericanbeloperated in “resettable” (or“cumulative”
mode,inresettablemodelthefimerrestarts/éachtimeld fransmissionlisimade, in/dumulative
modelthe fimer dountsup(duringfransmit, l@and[down/duringreceive. If thefimer(dountsiipto
thelockoutltimelduringtransmit, lockoutloccurs; thiswill .eventually happen(ifthe Fadiospends
morelthan(half(oflitstimefransmitting. lLockoutlin this modelisindefinite land [dan(only e Feset
bypowering(thelradio(off.
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5.9 INTERNALMODEM

ThelZRT featureslanlinternal “softmodem” which(offers unparalleled [performanceland
flexibility (overla widelfange of[speedsland formats.Datalis[presented(tothe modemvialthe
RS232((orTTL)serialldonnection/at'speedsbetween150land38400and then(transmitted atthe
programmed radiolbaudrate. Bufferinglisprovided whenlthe dataratelis higher(than(the Hadio
transmissionrate.

59.1 Modulation/&(Tone!lsets

Withinla[12.5kHzchannel, the(dver(air[transmission/from thefinit/danbeprogrammed for(a
range(oflspeeds. [For[150,300,600,1200, themodulationlis [FFSKWith Bell 202[and V.23 [(Mode[2)
tonelsetsbothsupported.TAtitheselower(speeds, lit/is[alsopossibletoselect/alprotocolspecific
MPT1327 modewhichisesa1200/1800Hztone settoldllow dompatibility withmumber of
additionalimodemsfrom/otherimanufacturers. TAt[2400bps/thelmodulation(is/coherent[FFSK, at
4800bpslit/is GMSKand at9600bpsiitlis4[Level [FSK.
Ifloperatinglat'speedsupltolandlincluding1200bpslanddompatibility with other equipment s
notmequired, the miselofitheBell 202fone Setis tecommended, [as this Wwill(give the bestlink
performance.

59.2 Synchronous/Asynchronous Modem/Operation

TheMadiomodem!/canibe programmed forlasynchronous orisynchronous operationlatbaud
rates 1ip[to[1200.[Atbaud Hates0f 2400.0r ore, modem[dperationimay only besynchronous.
This©elates/tothe overlairlsignalland hasmobearingonlthe formatioftheldatapresented (atthe
serial interfaceport

Inlsynchronousmodelinverted INRZIléencoding/istised Where(d(onelis fepresented by a
transitioninthe binaryldata, leverylfransmitted bit fits intoldtime(slotdefined by(the baud Hate,
this(allowsd (phaselocked loop(tolockionltolthe datalstreamtolgive better(performancelinmoisy
conditions, thelinverted NRZIéncodingallows this[to/continue/éven whenthelsignalisidling
sending/stop (bits. Thelinverted NRZIencoding/gives/afurther advantagewith GMSKIsignalling
sincelthe polarity of thelsignallis tinimportant.

InlasynchronoustnodeINRZ encoding/is tised here(d “one” fone represents(a binaryone, land
al"zero” [tonelabinary(zero, whilst'eachicharacter(consists of bits/oflequal duration/defined by
thebaud rate, [the time between(theléndoflalstopbitland afollowing startbitimaybelarbitrary.
This[preventsthe implementation(of(ajphaselocked looptolimprovelsignal tomoise
performancebutidoesallow wisewithin(older(systems/that/do motimplementsynchronous
transmission[or INRZIleéncoding.

If(Gompatibility Withlotherradiosis motrequired, the diseofthe[Synchronousimodelis
recommended, @s(thiswill [give bestlink performance.

510 RADIOIDATAFORMATS

Theldata¥atelover(the airlcanbelset iplindependently of theratelsetfor the Serialinterface, but
thelover!airratelshould (beset(either(atithe[same/speed(or (@ lowerlspeedthanithelseriallinterface
rate. The vadiobaud rate'should belset(atthe minimum jpossiblefomaintain(thefequired
throughput, lowerspeedswill (give better@esultsin poorsignal .conditions

Theradiolsignalldan(belsettipfoloperatelisingZor(8 bit'data, 1 6r2 stopbits,@ndodd, evenlor
no parity. This/Settingis(dlsolindependent(of the serial(port(setup. (Thisflexibility dllows
compatibility (with(other radios.

If theForwardError(Correctorlisenabled [(option(dnlylavailableldt9,600bps), [theselected adio
signalformatfis/over(ridden(as(detailed below.
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511 FORWARDIERRORICORRECTOR

At9600bpsthere s @lsolaprogrammableloptionto switchlinlaforwarderrordorrector. IWhen
switched 0n,[thelover(air(datalformatchanges tod/fixed formatusing14 bitwords. These
comprise8datalbits, 5([CRC(CycliclRedundancyCheck) bitsand(aflagbit whichlistisedto
differentiatelcontrollanddatafunctions/inmessages. TAnladditional(14bit'synchronisationword
islalsolsentlafterlevery(8idatawords. [Theleffectlof this fedundancylon(atypical 9600bpslink
configurationlisto reducetheleffectiveldataltransferBatefoaround 6300bps.
Thelerrorldorrectorfislaimed @timprovingperformancelinweak/signallconditions, Hatherthan
recovering/datalin(deepfades(orburstlerroriconditions. [Anlerror Hate[of 1x104withthe FEC
switched (off will typically improveby afactoriof 2000 tolaround5in107whenl/itlis[switched 'on,
butlanfnitialleérror¥atelof 1x103withlitoff will only improveby afactorof around 250to
something|like4x105whenl(itlis switched[on.

Interms|of receiversensitivity, the1x10%threshold improvesbylaround0.4uV((or(6.4d B) when
the[FECIis[switched on.

512 SQUELCHITAIL(DRIBBLEBITS) ELIMINATION

TheZRThaslanloptionallpacketisation modewhichcanbelénabled uisingtheldonfiguration
program.[[Thisadds/framing[characters atthestartlandlend ofthetiser’smessage priorto
transmission. [Theladditionalinformationlisstripped (0ff themessages atlthe Heceiver priorto
passing/theldataltolthelinterface/connector. Packetisation/can belusefullin/gettingrid (of lany
spurious(characterswhichmaylotherwisebe(generateddtlthelénd [0f messages By squelchmoise
asltheteceiver mutesland (which/danlaffect/old[or mon[tolerant(protocols.

Itisimportantlto motethatpacketisationmust belsetthe[samelonlall Tadiosoperatingtogether.
AllHadiosnusthavelitiselected or(dll Hadios musthaveltidelselected.

513 SERIALINTERFACE & HANDSHAKING

OnltheRS422 /RS485version, [the[RTS/CTShandshaking settingshould mever bedctivated
usingthe donfigurationlSoftware. [Selection(of this setting [dould(dauseproblems. [Transmission
isldutomaticiwhenltransmit/datalisldpplied. [Therelis@anRTSdontrol linewhich(dan(optionally
beused(withoutlany(changes/tosoftwarelconfiguration(settings) o forcethe Heceive side[to
stoploutputting/datalif therelis@lotlof received interference blockingthebus/and preventing
correct(transmissions(in 2(wiremode. [Onlthis version, [the RTSlinputlis @ TTLIevellsignal which
islinternallypulled plto+5VthroughlaTesistance of @pproximately 50k [0hm(and Wwhichis
activellowl(ground pin(7tolactivate). [The[RTSIine[on early models(preFebruary2007)maybe
activelhighl@ndlinternally jpulled [downtoground through!(a similar(¥esistance.

TheRS232and [TTL ¥ersionsicanbeprogrammed [€itherfouise[RTS/CTShandshakingtoinitiate
transmission, [or folfransmitl@automatically wheneverldatalis(presentlattheSerial input. In'the
lattermode CTSs(still @perated toimplement flow [Gontrol butldanbeignored tinless message
sizeslexceed[1kbytelandthe(seriallport baud ratelishigherthanlthe radiosignalbaud(xate.
Thesehandshakingmodeslareldompatiblewithimodes[A, [Cland D [6fithe[CMD400
manufactured by Pacscom(lLtd.. [IModeBI(bytelstuffingimode)ismotsupported.
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513.1 RS232&TTL[TransmissionUsingRTS/CTS Handshaking
Ifhandshaking/islénabled, transmissionlis/started by [0perating RTS. (CTSGan/thenbemonitored
forflow(controlpurposes. Inlthelidle(state[CTSlisinactive,[butiwhenRTS(is 0perated [CTS[will
becomeldctivelimmediately@and(data maybeinputtolthelserial port. Whenlall[datahasbeen
loaded tolthelserial (port RTSishouldbe/dropped. Mransmissionwillicontinueuntil@llidatalin
the(serial input/buffer has/beensent, thenCTSwill becomelinactiveand transmissionwillcease.
During|(transmissionthelamount(of(datalin/the/serial buffer/is checked by [the Kadio, if the buffer
becomes4full[CTSlisdropped to requestthehostfolstoploadingldata, [CTSlsactivated again
whenlthebufferlis Beduced o Jalfull. Topreventtimingproblems|data will(still belaccepted into
thebufferwhenCTSGsdelactivated [duelto buffer filling during(transmit, lhowever @ny data
receivedlonce[CTSlhas/dropped atithelend 0f @ transmissionwilllbe discarded, thisprevents
suchdatalfrom beingprefixed [tothe beginning of themextmessage.

5.13.2 Transmission WithoutHardware Handshaking

If RTS/CTSlhandshakinglis/disabled [thetadioWwill startfransmission(as/soon/as datalis feceived
atlthe deriallport,[transmission/deases as/soonas(the serial bufferhas/been'emptiedland/a period
equivalent(totwocharacters(dtlthe Hadiolsignal baudHatelhas élapsed. It[s important/tomote
thatlsinceltransmission/ceaseslas/soon/asaltwo/character(delaylin/theincoming(datalstream/is
seen,[datalcharacterslinldmessagemustbepresented inlalcontinuousbacktoback/stream.

In[this modelCTSlis still used tolindicate(the serial buffer(fill Tevellin/the samelwaylas/described
inlthe[sectionlon/fransmissionusinghandshake, the(differencelisthatlinthelidlelstate[CTSlis
alwaysldctivelindicatingeadinesstolacceptidata. Inmostl@applications CTSicanbelignored as
messagesarelikely tobelsmallerthan/thelSerial inputbuffer(1k byte), bearinmindalsothatfif
theradiolbaud(rateland(dataformatlsthelSameldsthatidonfigured for the Serial (portthe buffer
isbeinglemptied as(fast(as/itlis being!filled [and [So buffer dverrunlis unlikely.

5.13.3 DataReception

Anyldatalreceived by(the Madio is[simply outputtoltheserialport, theIDCD line dan(be
programmed|to0peratelin/threeldifferentimodesto assist the host. Firstly bylindicating(thatla
carrierlisidetected (on(the Madio [dhannel, (thislisuseful if @ busy lockout functionlis tequired
(althoughthis/canibeldangerousif thelchannelisisusceptible folinterferencelas well @swanted
signals),[secondly IDCDIcanlindicatepresencelof(aldarrierand(d[valid(datalsignal,[datavill
normallybeloutputiinder thisdircumstance, thelthird odebehaveslinthe[samelway!(dsthe
secondlexceptthatDCDremains/activeluntil/allidatahasbeenoutputitolthelserial [port/afterithe
signallhas(gone, (this@llowsIDCDto belised aslawakeiiplsignal.

514 TRAFFICPROTOCOLS

TheZRThas molknowledgelof(theldataitlis fransmitting, [datalis[simply fransmittedand
received[underlhardwarelcontrol withltheloption/of[RTScontrol(or initiation(of transmitlafter
receivinglserial/data, with CTS[providing/an optional flow control. This/configuration/is tuseful
when éxpanding/oldersystemswhere(the radios mustbe compatible Wwith others(of various
manufacturers. [If [protocolspecificloperation(or“storeand [forward” modeslarerequired, it
wouldbemecessaryto tise¥adiosfromour[SRTor [ARTxanges.
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515 TRANSMIT & RECEIVETIMING
ThelZRT(onlyoperates(in/alsimplexorSemilduplexmode. In/simplexodethereceiveland
transmit(frequencies(arethelsame, Whereaslin/thel[semilduplexmodetheyldreldifferent.
Inleitherimodeldataislonly(sentlinlonedirection/at(a/timelas/theadiosldomothavelseparate
synthesisers(for transmitand receive. If fulllduplexinodelisFequired (transmit(&(receive atthe
same(time) the[ARTproductishould (beldonsidered.

Insimplex/semilduplexmode, [theradiolsynthesisermustbereloaded€achltimeReceivelor
Transmitlis'selected.[Althoughlrelativelyshort, the synthesiser lbadingfimemust beltakenlinto
accountwhenlooking/at(data fransfertimes.

Inlorder toreduceldadjacentichannelinterferencelinlline with(ETS300(113, the power output from
theltransmitter has/finiterisel@and(fall fimes, [d[distantreceivingtadiowill therefore/seelan
incoming/signallaterthan/amearby(one. Thereceivingradiolalsorequires timefor(the/carrier
detect(circuit/toloperatelandforithe modem ftollocklontothelincominglaudiolsignal.

Whenlusing(theZRT, thereldreldfew timing cdonsiderations o beltakenlintoldccount. [Themain
onelisthe programmable“leadlinidelay”,which(sHequired for the thodem folockontolthe
incoming datalstreamlandlisidependantonlthe fadiolsignalbaud rate.[Minimumtimingslare
givenbelow:

Baud Rate LeadinDelay(Minimum)

150 80ms
300 60ms
600 40ms
1200 40ms
2400 40ms
4800 20ms
9600 30ms

Forlsimplex/semilduplex operation, lfime s Hequired [for the fransmitland [feceiver synthesiser
tobelloadedlandlocked [prior(toltransmission/reception. [Thistimingldonstraintisimportant
whenldeciding how(soon(afterteceivingla nessagelalreply thay belsent. Forlsimplex/semil
duplex operation/the ZRT s FeadytoTeceiveldatalapproximately 25ms|after(transmission
ceases. Itlis thereforenecessaryto eitherwait/this length/of time after receivingla message before
sendinga Weply(ortolextendthelleadlinldelaybythe Sameamountto hold off fransmission(of
theldata.

For@pplicationswherelpowerlsavelisiniiseltheleadinldelayshould belextended tolallow(the
receivingldevicetolwake1p. TheltimeXequireddanbeldalculated by adding[the savelontimelto
thelsaveloff fimelandadding10percent, e.g. [for(aSavelontimelSetting[0f[800msland (asave off
time(06f200mslthelleadinldelayshould be[1100ms.
Carelmust(betakenwhenteplyingtola/previouslytransmitting[ZRTwhenRTS/CTShandshake
ismotbeingused, in'this mode theltransmittingdevicewill wait(for two character times/before
turning(offfits(darrierlandmaythereforemiss the beginningoflareply [ifliticomes(too Soon, this
may [belovercomeleither by imposing@n/additional fwolcharacter delaylinthelcontrolling[device
orbylextendinglthellead linldelaybythat @mount.

TheZRT alsolhas(a facility forlimposing(a lead ©ut.delay, Whichfsthe timethatthelcarrier
remains(onlafter(fransmissionofthe messagelisicomplete. [This delaylcanmormally (beleft(at
zerolaslitlisonlyofuise wherelaldontroller makesiseof the [DCDIsignal tolSuppress.data
processingbut(suffers'someldelayinprocessing(received data,0r wheretherelisd meed fo delay
anyspurious(squelchtaillcharacters(generated sufficiently thatidonnected [équipmentidoesmot
confusethemwith[partlof themessage.
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5.15.1 Receive ToTransmitSwitchingTime

Whenusing/thelinternalmodem thelactionthat/initiates tfransmission/danbe either Heceiptiofa
character(at/theseriallportiorithe/operation 0f RTS. Theseléxamples(uselthefirstimode. The radio
doesmothingntil thestop bitlof thefirsticharacter for transmissionhasbeen received, the
transmitterlisthen/started:

T#D at bransmitter M : __ __ : :X X X X X:

Transmit power

Transmit audio

syr;c_p_re_amble X bte 1 X byte 2 X X
trhyte | i byte 1 .-\-'i brici .-\"i

——= trdel

R¥D at receiver txan " tiid o
- | o=t

The(timeldelaybetweenreceipt(of (thelstop bitforthelfirsticharacter(to beltransmitted [atthe
transmitting[radioland loutputiofithe start/bitiof thaticharacter(at(the Teceivingradioisthe[sum
oflthelvalues ttxon, tlid, trbyte, [and fmdellshownlintheldiagram(@bove. Values/forthese
parameters(arelindicated below:

TABLE'A:[Timingvalues/for duplex/and simplex modes/are(as/follows:

symboll| Description Semil simplex
duplex

ttxon] | Timefromlexternalldctionfo/dommencingfransmission 9ms 9ms

tlid Durationlofisynchronisationfransmission((leadin/delay) |TableB TableB

trbytel] | Durationlof(1[bytelatradiolsignal baud rate TablelC TablelC

tmdell] | ModemI(decodelatency TableD[] |TabledD

TABLE[B: Thelleadin/delaylislaprogrammableparameter butminimum values/dependant(on
baud [Fateimustbeladhered to. However, inlascanningsystemwith(thebaselstationlon
continuous/transmit/thebaselstationlead in'delaydanbeset/for Zero[(thereby savingvaluable
time) @sthelinternal (dutstationmodems willlalwaysbesynchronised.

Baud 150 300 600 1200 2400 4800 9600
Minilid | 80ms 60ms 40ms 40ms 40ms 20ms 30ms

TABLEI[C:Thelduration(of(d byteldtlthe radio baud fateis[dependantuiponithe/dataformat
employed, [theltable belowlassumes(a format(of(one start(bit, 8 [databits, mo pparity ldnd 1 [stop bit,
i.e.[altotallof (10[bits per character.Iflanother[format/isuised the@ppropriate/correction mustbe
made.

Baud 150 300 600 1200 2400 4800 9600
trbyte 66.7ms 33.3ms 16.7ms 8.3ms 4.17ms 2.08ms 1.04ms

TABLED:Themodem(decodelatencytakeslintolaccount/delays(introduced byhardwareand
softwarelfilters. Theltotal delayisbaudratedependant:

Baud 150 300 600 1200 2400 4800 9600
tmdel 6.9ms 3.5ms 1.7ms 1.3ms 1ms 1ms 1ms
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5.15.2 MessageDuration

Theltimetaken[toltransmit/aessageldanbesimply(derived by multiplyingthe mumber of
characters(in(dmessage bylthealues/givenlin table(Cmakinglany@ppropriateldorrections(for
datalformat. Thelexceptionlis9600baud wherelextrasynchronisationsentlduringthemessage
must beltakenlintolaccount, §[synchronisationbits lasting(a total(6f0.833ms(are(sent after
everyleighthessagelcharacter.

5.15.3 TransmitToReceive SwitchingTime

Infull orisemi duplex/operation(transmit(to Meceivelswitchingtimeldoes motneedtobe
considered|(dsthe Heceivelpathlisimaintained[duringlatransmission, in simplex(0perationsome
timemustbelallowedtolreload thetfransmitter(synthesiser tolstoplit fromlinterfering withthe
receiver.Theldiagram(below lindicatesthe minimum/timelinwhichltheadiolis/d@bletoreceivela
signallafterGompletingla/fransmission.

i__‘- thald o trrdy -

iansmit audio X X lazt byte X padding bitz

Trarsmit power

Receive audio
symboll] | Description value
thold Period[forwhichcarrierlistheld uplaftersending(lastidata 2.5ms#+1L.OD

byte

trxrdy Timeltolreloadtransmit/synthesiserlin/simplexmode 6ms

Duringltheltimelthold[theHadio fransmitsSomepadding bitstolallowfor propagationidelayslin
the¥eceivingldevicebeforelshuttingoffthedarrier, this preventspossibleldhopping ofithe
messageltail. [The timeltholdis[domposed oflalfixed 2.5msperiodplus/the programmablelvalue
LOD [(lead[outldelay). LLODlis mormally setto zero. [Afterthe timetrxrdy has expired thelradio
islready [foreceivelamew/signal.

N.B.UfIRTS/CTSlhandshakinglisnotused theltransmitterlisfurned on whenever(datalisteceived dt the
seriallport, the fransmitterlisleftlon untillall buffered(datalhas been transmitted andlnoldata ias been
inputfordtimelequivalentfo thellengthlof fwo characters|at the radio haudtate (refertotable C). In
generalldataltransmitted by the fadiolis delayed(with(fespect folits(teceipt atthe serial jportby(the receive
totransmit(switching time, lif the(fadiolbaud|tateland Serialport baud Fatelandboth data formats dre the
samelthisldelaytemainsdonstant throughouttheltransmission. At(thelhigherbaud tates this delay!is
generally(greaterthan(thellengthldf fwo charactersland(solthelprocedureltolstop transmission is[started ds
soondsthelust(characterliasbeen Sent, lat(thellower baud Fateshowever!itlis possible(that the(time thold
islextendedwhile thezadio aits fortheltwo dharactertimeout folexpire, (this dan dlsohappenlifidata
characterslarelnotloaded back tobacklinto(the(serial [port.
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516 POWERICONSUMPTION

TheZRT s @very low powerproductland islidealfor operation/from batterieswith/solarpower
backup.Thelinformationbelow lislintended tohelp theiser(decidelonlthebestbattery@ndsolar
cellisize/for Operationlatmonpowered sites.

5.16.1 Transmitter RFpower(verses/current

TXPower SWo [4WL |3WO |2WD0 | 1W 500mW] 200mW L] 100mW L] 50mW

Max.[Current | 2. 1A 1.8A1| 1.6A0| 1.3A1 950mA [} 675mAL]| 500mAL[]| 390mAL[]| 300mA

517 POWERISAVEMODE

TheZRT s equipped with@nlinternaland [external(power(savemode. Theselareloutlined below:

5.17.1 Internal Power(Save

In'thismodethemicroprocessorlswitches/the transceiver offland [after(dpreprogrammedtime
(Savelonltime)switches[theuinit(backlon((Saveloffltime). If @(carrieris mot(detected then(the
transceiver/again/switches/off. If duringthetimethe(transceiver(islawake alcarrier(is Heceived,
theunitwill stayon. [After(thedarrier dropsout/the(receiverwillstay (onntilthe[programmed
resumeltimelelapses.(Onceltheresumeltimehaselapsedthe tnitill Feturn(tolits[power(save
mode.(TheSave On/Offland Resumeltimeare/all[programmablevia the[PClprogram.@bviously
thelamount(of powersaved lincreasesith/the programmed savelon/ offratio, howeverwith
powerlsavelénabled longllead fimes mustbe programmed folwakeltip(theunitbefore
communication(Gan(take[place. Thereforelitmay motbelpossibleltorun allapplicationstinder
thelpower(savemodelduetolthelfurnlaround timesrequiredbylthehostlsystem.In/Some
circumstances/it(is possibletoachieve power(saveland fastpolling: If ppolling of all dutstationsis
carried[outlin/dycleswithlafeasonable gapbetweenleachicycle, alonglinitialipoll danbetised to
wakeup(allistations, the esumeltimerwillthen[Festartléach fimelan(outstationlispolled
allowingfastlaccess, Whenlthe(dyclelis[completeall stations will Feturn(to power(savelafter the
resumeltimehaslexpired.

5.17.2 External PowerSave

Under thisimode/theon/ off ratiolis[dontrolledeéxternally vialthe DTR(line (DTRIshut/down
must first[belenabled mising/the(setuip program). Inthismodemore of the[modem'sIdircuits dre
shutdownl(includingthemicroprocessor), this[savesmorelpowerbutidaremustbetakento
ensure(that/themodemlislenabled whenaltransmissionlfis totakeplace.Notethat'there(isla
hardwarellink6ptionito allow(thelseriallportitoshutoffivhenDTRlismotlactive;thisallows(the
radiolcurrent/tobe reduced [tolits bare[minimum.InlapplicationsiwhereDTRIlismotlconnected
thislink optionmustlofidourse beldisabled.

518 “RSSI”"RECEIVESIGNALISTRENGTHINDICATION
TheZRT [produceslanlinternal IDCsignal whichlis proportionalltothe¥eceived signallstrength.
TheDClsignallispassedtolthelinternal MPU wherelitlaccurately measureslitsvaluebyan
internal[A [Didonverter. Themadioslarelindividuallydalibrated [duringproductionso(thatisignal
strength/dan(then belreadin(dBimicro(volts onaPClconnectedtothe serialport.

ZRTManual Page(23(0f30 Rev.F215January2007



519 STATUSILEDS

The[ZRThaslamumber ofILEDs[tolenable the 0peratortoseelatid glance thelstatus ofthe
productiand(thelserial(port: [l

RX RF[CarrierDetect/Busy
X Transmit

SYSL System

RXD[] ReceiveData

TXDI[] TransmitData

519.1 System/LED

WithltheException(of the System/ILED[the[remainder areself explanatory. The/System ILED
lights whenlthefadiolis(beingprogrammedand lis@lsoisedd@slalquickchecklas/tolthe(status of
theunit. [Mflany(dlarmslareldetected[itwill flashloutlanErrormumber.

5.19.2 ErrorNumber

Themodem(reports érrorsinitwoways,firstly the BUSY ledwilliGomelon'and the SYS(led will
flashlamumber!oftimes, the BUSY led willthen[goOutldgain and if(thelfault persiststhe
procedure(willberepeated. Anlerror mumber/danbedetermined by countingthe mumber (of
times(theSYS(led [flasheswhilethe BUSY [led[is(on.

ERRORNo FAULT

1 Position[of the/channelswitcheshas/changed.

2 AlcdhannelhasbeenloadedthathasmoRXfrequencyprogrammed.

3 Transmissionhasbeenlattempted 6nlachannelthathasmo TX[frequency
programmed.

4 Theteceiverisynthesiserphaselockedloophas/failed tolockduetobad
channelldatalor programmingloflan/outrangefrequency.

5 Theltransmitter Synthesiserphasellockedloop has failed tolockidueto
badlchannel datalorprogramming oflanioutrange frequency.

6 Theldontents|oflthemicroprocessor'sEEEPROM/arelcorrupted (failed
checksum)lin(thelgeneralprogramlarea.

7 Internal domms With ahighpower amplifier havelfailed.

8 Theldontents|oflthemicroprocessor'sEEEPROM/arelcorrupted (failed
checksum)lin(thelcalibrationlarea.

9 Theldontents|oflthemicroprocessor'sEEEPROM/arelcorrupted (failed
checksum)lin/thelfactory [program/drea.

10 NoPOCSAG messagelstoredfor Hepeat!test.

11 Rotary[channelswitch position/overriddenbysoftware.

12 Tx[powersettingloutlofirange.

13 PacketModeldyclelpointerinvalid.

14 Badrouting(tablelarea EEPROMIchecksum.

15 I2CBuslinitialisation/error.
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6 INSTALLATION

6.1 INTRODUCTION

Correctlinstallation/of the(ZRT radios/should (énsure(reliable/data[communications for many
years.[[IThemostlimportantlinstallation(points to fememberlare: ]

Suitablelantennalsystemmounted at/the/dorrect height/&[polarisation(tolachievethe
required(distance.

Reliable[powersupply capablelofisupplyingthedorrectvoltageldnd current.
Correctlinstallationforthelénvironment.

Correctlinterfacelandisetup.

Assuming|the unithas/been|correctlylinstalled 'and tested attheldorrect'datalspeed,(other factors
thatmay [@ffectthe[performancelincludeltheRFpowerl(normally Specified by the Hegulating
authority), the(localfopography landtheWeather.

6.2 POWERISUPPLIES

The[ZRTdanbepowered fromlany [powerlsourcelprovided thatthevoltagelis between9.6VDC
&16VDClwithla[EvelGND. [If @ +ve GNDIsystemlisliniise, @nlisolateddonverter will be
required.

TheZRTfequires/alsupplydapable of(providing [between300mA [and 2.5A[dependingon/the
maximum/fransmitpower dequired.

Undermoldircumstancesshouldtheloutputiofithelsupply Fiselabove 16 VDC.

For240/110VAC,[50VDClor(24VDC, @ ¥ange of iininterruptible powersupply tinitsare
availablewith/alin(builtichargerlandpowerlfail indication. (A Hange6fSuitable Gel type batteries
isldvailablelshouldabackuipsupply berequiredduringpower failures.

6.3 EFFECTIVERADIATEDPOWERI(ERP)
TheRadioFrequency(RF)[Powerlallowed [dan(belspecifiedintwoways:

TheTerminated(power(into(50(0hms”,[whichlin[thelcaseloflthe[ZRT wouldbea
maximum[of[5W.

TheERP”,whichlistheldctual fadiatedpower, takinglintodccount(the(gain/loss[of
thelantennaland oss(inthefeeder. Hence, lif(Weltiselanlaerial with(a gain of 3dBL(x2)
and (assumenollosslin(thelcable, (the[ERPwithlaninput/of5SWwould be10W.

Thelgain(of anlantenna lis(verytseful aslitenableslower [power(transmitters tobetised inmany
caseslinplacelof high[powertfransmitters, with(theladvantageof @ muchlower current
consumption.

Forlexamplelifthe[ERPlallowed[for(alink(is(5W, thenla ZRT0peratingat’5W intold tinity (gain
antenna, would fequirelalsupplydurrentof(2.1Ampsltoprovide@anERPOf5W.

If however, weliselan8lelement(directionalYagilwith(aGain0f 10dB, wevouldonly meed
500mW of[RF Power for the[sameperformance.

With([a[ZRT Operatingat 500mW, thel¢urrenticonsumptionwouldonly bel600mA. fthelsitelis
battery [or(solar powered ‘then/thesaving/is[very(significant.
Caremustbeltakenwhensettingthe powerwithind[MPT1329/1411ISystem, [ds permitted [RF
powerlisspecified [as/dmaximum/ERP.
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6.4 ANTENNAS, COAXFEEDERS &PERIPHERALS

6.4.1 Antennas

Apart/fromltheradioimodem, theldantennalisprobablythe mostimportantpartiofithelsystem.
Thewronglchoicelorabad installationvill@lmost(certainly impedetheproduct’siperformance.
Depending(onlthel@pplicationeitheran(omnildirectionallor directional lantennalwillbe
required.

6.4.2 Typesof(Antennas
Welcanoffer(ddompleteMangelof@ntennas tosuit(@ll@pplications;[detailslof some 6f the more
popular ones(areloutlined below:[]

Antenna(Types prl.c—al Polarisation Use
Gain |7/

Vertical Whip 0dB Vertical ]
Inthouse(testingland(localuse

Helical [BdBL! | Vertical

End(Fed IDipole 0dB Vertical o
LocallScanner orMulti[point/system

FoldedDipole 0dB Vertical/Horizontal

6dBCollinear +6dBLJ | Vertical
WidelareaScanner

3dBCollinear +3dBLJ | Vertical

12[ElementYagi [ +12dB[! |Vertical/Horizontal
4 Element(Yagi +8dBl1 | Vertical/Horizontal

Outstationor [point(topointlink

Outstationslin/areas/ofbad
Corner(Reflector| +10dBLl [Vertical/Horizontal |Interferenceloriwhereradiationiust
belkept/todminimum
PatchlAntenna 0dB Vertical/Horizontal |Kioskor(Wallmhounting

6.4.3 Directional[Antennas

For[pointto pointldommunications, d(directional 'Yagi(or[corner reflectoris probably thebest
typeloflantennatoluse, [as/directionallantennas/providelrelatively high/gain/in/theforward
directionwithin/alimited beamwidthland very[good rejectionlof inwanted [signals(at/thetear.
Themumberl(ofielementsland hencelthesize, will[depend (on/the(gain(and beamwidthXequired.
Yagilantennas/danbe ised(in(thelvertically (polarised orhorizontally [polarised, but
communicatingproducts'should be fitted Wwithlantennas/of thelsame(polarisation. [If notalloss
ofsignalistrengthwillloccur. [Uselof bothverticalland horizontal propagation/can/be weryluseful
onlsingle dr [fepeater siteswWhereisolation/is[required between(dcommunication/paths.[WUsing
differently(polarised @ntennasfor/éach/pathwill increase thelisolationwhichwill reduce
possiblelinterference betweenlthe paths.

6.4.4 OmnilDirectional/Antennas

Withlapproximately360(degree Hadiation [pattern, this(typeloflantennalis ideal forthe dentral
sitelof(alscanning|station|or Wherelcommunication/tola [group of widelydispersed [dutstationslis
required.

6.4.5 PatchlorPlate[Antennas

Thelpatchlor(plate@antennaslaremormally Fectangular 6r ¥ound, with(aback[platelof @luminium
orlstainless(steel.[A [polycarbonatelor[ABSicover s fitted to [protectthe@antennalfrom/the
environment. Thistypeloflantennaldan(beproduced in(different/sizeswithVarious¥adiation
patterns(tolsuitltheldpplication. IDepending(on/the construction/dnd Wadiation jpattern, the(gain(is
usually betweenBdBto+(3dB.Theirliselis verypopularonroad sidekiosks,buses, frains,
aircraft,[or wherelcoverticommunication/istequired.
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6.4.6 AntennaMounting

Location: Thelantennashouldbe ountedlinlaldlearlarea, dsfarlawaylas[possiblefrom
obstructions(suchlasimetalldonstructions, buildings and foliage.

Height: TheZRT0perateslinthe lUHFband, whichrequiresmear linelof sight
communication. Hence, forextended Bangestheheightof thelantennalis
important.

6.4.7 Polarisation

AlYagilorldorner reflector antennaldanbemounted for ertical 0r horizontalpolarisation.
Scanning/systemslemploying(a¥ertically (polarised @ntennalwill mecessitatetheloutstation
antennasto belofthe[samelorientation. In[vertical[polarisationtheélements@relperpendicular(to
thelground.Bymixing[polarisationwithin(systems, inwanted signals/can(be teduced bylas
much(as18dB.(However, [suchlsystemsrequire(detailedplanning.

6.4.8 Alignment

Ifaldirectional@ntennalis(tobelused, itwill meed @lignment with[thelscanner [0r[communicating
station.[[A mapland [dompass danbe tised, (butlthelfinalladjustmentshould e performed by
measuringthereceivelsignallstrength (RSSI) fromtheScanner, dsoutlined in(thed0perations
section.

6.4.9 AntennalCoax/Feeder:

Aslwithlthelantenna, the tiseofthelWrongldoax/feedericaniSeriously affecttheperformancelof
thelsystem. [Hence, theGoax(cablelshould beselectedtolgivela low dosslover theldistance
required. For outstationslin/the(local Wicinity (6fthescanner/ base station, thelossismotvery
importantbutlfor(distantistations(thellosslisveryimportant.(As(d Bule(of thumb, meveroperatela
systemwith(alossof morelthan(3dB.

Tolillustratelthe[point,(a(3dBlosslin(the feederwill resultin(a’50 % lossinltransmitted RFpower
and[d(50 % Heductioninthe eceived signalstrength. Therefore, . doubletheeceived signal
strengthwill befequired forthe/same bitlerror rate.[Although/increasing the RFpower will
compensatelfortheloss/in/transmitted [power, there is Mo [éffectiveway(to improve the Heceived
signallstrength.

Coax|dableshould belinstalled inldccordance withthemanufacturers’ instructions, withdable
runs(keptlasshortl@sipossible.[Sharpbends, kinkslanddablestrainimustbe dvoided(atlallldosts.
If Tong[termreliabilitylisfequired, theldable must belsecurely mounted tolavoid éxcessive
movementandlongitudinal(strain, dueltothighwinds, Bain dnd snow.

6.4.10 SignalLossv.CableLengthlat’500MHz

Cable(Type Attenuation[per(100ft[ ]| Attenuation/per(100m
RG58 13.0dB 37.0dB

RG213 6.0dB 17.5dB
LDF2(5013/8inch Foam(Heliax 2.44dB 8.0dB
LDF4(50(1/2inchFoam(Heliax 1.60dB 5.26dB
LDF5(50117/8inch[FoamHeliax 0.883dB 2.9dB

LDF6(50( 1/ 4inch Foam(Heliax 0.654dB 2.15dB

LDF750(1 5/ 8inch Foam(Heliax 0.547dB 1.79dB
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6.4.11 Coax/&[Connectors:

50(Ohmdoax|donnectors(ofla [goodIqualityshould belused, terminationmust belinlaccordance
withthemanufacturer'sispecification, lanyspecial lfools Hequired [foterminateltheldonnectors
mustbetsed.[Connectorséxposed o theenvironmentishould besealed to preventthelingress
ofmoisture. If theldable is [penetrated by waterla highTossWill ioccur l@nd theldable will heed o
beldeplaced.@Oncelassembled itisladvisabletotestlthe dable and connectorsfor(openand short
circuits.

6.4.12 VSWR[Measurement:

Voltagelstandingwavelratio (VSWR) lis[theratio of (detected woltsfrom(theforward RFpower,
tolthe detected wolts from the reflected (returned) RF[power. Thisratio isuised tomeasurethe
combinedIdoax[cableland antennalmatch.[Algoodmatchwill énsurelthatmost(of the [RF Power
isadiated, Whereaslabad matchwill resultlin/the[reflection of dlargelamount(of thepower,
thereby feducing(theltransmitter'srange.[A [perfect match(will[give(al:1 Katioland bad match
will givel2:1[orhigher. For(guidance, [dlgood system will imeasure(between(1.2:1[and[1.5:1.

6.4.13 Lightning[Arresters

Atlhighorlexposedsites, lthe iselof allightning[arresterlis fecommended. This[in(line [device!fits
between/thelantennaland theproductwithlan/earthistrapldonnected toground. Should @
lightning|strikeoccur, mostloflthelénergyshould beldivertedtogroundleavingtheléquipment
withllittlelormoldamage.

6.5 MOUNTING&INSTALLATION

The(ZRT s built/intotough/durablelaluminium/enclosure/that/danbe mounted inany [plane, but
should not/beéxposed [to Hain(étc. [ds/theenclosureland [donnectors/do motmeetlthe Helevant 1P
ratings.

If1P65,67(0r 68 isrequired thenlanlad ditionallénclosure Wvill berequired. TA mumber(ofisuitable
enclosures(are(availablelas options.

6.6 FIXING/DETAILS
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RFDataTech
isldltrading(division[of:[]

R.F.[Technologies/Ltd
27229 New Road
Hextable
Kent BR87LS

Tel:+44((0) 1322614313
Fax:(+44((0)(1322/6141289

EMail:sales@rfdatatech.co.uk

ADDITIONALPRODUCTIDATA
www.rfdatatech.co.uk
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