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B LUeHTpe uudppoBonn obpabotkm curHanos CaHkt—IleTepbyprckoro "ocynapcTBeHHOro
yHMBepcuteta TenekommyHukaumi um. M.A. BoHu-BpyeBuua paspabotaHbl ABa MogemMa AekamMeTpoBOn
paguocssasu. MNMepsbit BoinonHeH Ha LINOC TMS320C31, sToport - Ha TMS320C50.

Mopgem Ha TMS 320C31. NHdopmaumoHHble ckopocty 1200 6ut/c (2400%1/2 — cBEpTOUHbIN KOA),
2400 (3600*2/3 — Tpennuc kog [1]), 4800 (6e3 kogmnposaHus). MNopT RS232 acuHxpoHHbIN (pasbem 9 pin).

Mogem Ha TMS 320C50. Moaynsitop U AeMoaynsaTop, peanuaylolime TEXHUYECKMe CKOpOCTU —
300, 600, 1200, 2400, 4800, 7200, 9600 6uT/c. Kogbl — cBepToUYHLIN ¢ R=1/2, Tpennuc ¢ R=2/3, XemMuHra
(7,4), Tonnes (23, 12). lHdopmaumnoHas cKOpoCcTb hOpMMPYETCS UCMONb30BaHMEM JTHOOON TEXHUYECKOWN
CKOPOCTU C MtobbIM KogoMm. NpoTokon koppekumm owmnbok V.42 B NporpaMMHOM M annapaTtHOM BapuaHTax.
Ckopoctb 9600 ©OwuT/c OopmeHTMpoBaHa Ha NMPUMEHEHWE B paguoKaHamax C OTKPbITbIM WMHTEPBarioM U
NMPOBOAHbIX CUCTEMAX.

PaspaboTtaHHble MogemMbl MMeoT criegylolime ocobeHHocTn. OHM aBRAKTCA napannenbHbIMU C
OnNuTenbHOCTLIO nockliok 20, 25 MC M pa3HoCcOM 4acToT Mexay noakaHanamu 50, 75 repu,
COOTBETCTBEHHO. KonnyecTBo nogkaHanos B kaHane ToHanbHou yactotsbl (0,3 — 3,4 kl'u) — o1 10 go 60.
3aHumaemas nonoca 4actot - ot 300 ry go 3100 ru. Ucnonbsyetcs OOM-1, OPM-2, OOM-3, AOM-4.
TexHnyeckas cKOpOCTb mepefadn onpeaensieTcsi BbiIGOPOM Ymcna nogkaHaroB M KPpaTHOCTU MOAYNSALUK.
YacTtoTa guckpetmnsaumm — 8 kl'y. Ha nockinke 200 otcuéTtoB (25 mc). MocbIinNkM AeTEKTUPYOTCS CBEPTKOM C
3TarloHOM, KOTOPbIA MMeEeT ANMHY MeHbLUYo, Yyem nocbika (160 otcuéTtoB). Npybasi cMHXpoHM3auus no
4YacToTe U BPEMEHU OCYLLECTBNSAETCA NMyTEM BbIYMCIEHUS] CBEPTOK Yepe3 HEeCKONbKO OTCYETOB U repy (B
3aBMCMMOCTU OT KpaTHOCTM MoAynsauuu) Ans  nocrnegywouero Bblbopa nonoxexHus Hambornee
KOpPenMpoBaHHOW MOACTaBKWU. LSl CHWKEHWUS! BbIYMCIIMTENbHOW CIIOXHOCTM anroputMa MnovcK AaHHOro
onTMMyma MpOM3BOAUTCHA MOCredoBaTeNlbHO Ha  HeCKomnbkuMx nockbiikax. Ha TMS320C50 oH
ocyulecTBnseTcda Ha 16 nocelnkax — 0.4 c.

HekoTopble BbIGOPOUHbIE XapaKTEPUCTUKM MOAEMOB NO NMOMEXOYCTONYMBOCTU MpUBEAEHbI HA puUC.
1-3. Peanumzauua npotokona V.42 oTnuyaeTcs OT CyLUECTBYHOLUMX OpUEeHTaumenh Ha npuMeHeHue B
paguokaHane. EE& npumeHeHue p[aeT pekopaHO HU3KMMA  KO3IMPPUUMEHT oOwwmMbOK, HO peanuayet
ACMHXPOHHbIW KaHan.

Mopgem MMeeT BbICOKYI0 YCTONYMBOCTb MPOTMB MCKaXKEHW rpynnoBOoro BpemeHun 3agepxku (MB3).
970 cBoMCcTBO oObecneumBaeTcs AByMsi crnocobamu . Bo-nepBbiX, HE3aBUCMMOWM CUHXPOHM3ALMEN MO
BpEMEHM B pasnuyHbiX MogkaHanax. Havama onTuManbHbIX 3TaNoOHHbIX MOACTABOK B  PasfMyYHbIX
nogkaHanax mMoryt pacxoamtcsi Ha Bpemsi 4o 10 mc. Oto obecneunBaeT komneHcauuto B3 npu Hanmumm 5
peTpaHcnsaTopoB. Bo— BTOpbIX, nogkntodeHnem asoBoro koppektopa. Npu 6onbluemM yncne nepenpmemon
Ha BbIxoge nepefaTyuMka AOMOMHUTENBHO MOAKMYAETCHA MOCTOSHHBLIM ha3oBbI KOppekTop. [JocTaToyHo
peanu3oBaTtb [BE XapaKTepUCTUKN
— Ha 6 n 12 nepenpremMos.
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Pwnc.1 3aBMCMMOCTb BEPOSATHOCTM OLLUMGKM OT OTHOLLEHWS curHan/wym Ha 6ut mogema Ha TMS320C31 B pa3nuyHbIx
pexumax yHKLMOHMpoBaHUs ans ckopoctu 2400 6ut/c onsa kaHana ¢ 22 3aMupaHusiMu B cekyHay, kpmueasi 0 — mogem
6e3 koamMpoBaHusi, 1 — pasHeCeHHbIl NpueMm, 2 — TPENNUC - KoaUpPoBaHue, 3 — CBEPTOYUHBIN koA
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5 AJAWTHEHEIR BENEIA rayCCoBCKUA Wy M
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Puc. 2 3aBMCMMOCTb BEPOATHOCTY OLUMOKM OT OTHOLLEHUS! CUrHanN/LyM Ha BUT B aaanTMBHOM 6EnoM rayCCOBCKOM
WyMe Ang pasnuyHbIX ckopocTen 6e3 koagupoBaHus Anst Mogema Ha TMS320C50

2400

Puc. 3 3aBMCMMOCTL BEPOATHOCTU OLLMOKM OT OTHOLLEHUS CUrHAnN/LWym Ha OUT B kaHane AekaMeTpOoBOW paanocBa3n
npv cpeaHnX 3amMmmpaHusax (22 samMmmpaHusa B MUHYTY, 2 ny4ya, 3eMHasi BOfiHa OTCYTCTBYeT, 1MC. 3afepka Mexay
nyvammu) ons pasnu4yHblX ckopocTer 6e3 koampoBaHus aAnst mogema Ha TMS320C50

Mogem obecneunBaeT yCTOMUYMBOCTL NPOTUB BbicTporo dpeamHra (5 - 10 Mc) U MMNYNbCHBLIX MOMEX
3a c4yeT OGonbwon p[nvHbl nocbinkn. Mogem ycTonumMBo paboTtaeT M NpuM  MeasiIeHHOM deanHre
(cocpeooTOYEHHOM MO 4acToTe) WM COCPedoTOYEHHbIX  MomMexax, Onarogapss  NPUMMEHEHUHo
nomexoycTonumBbix koaoB [2]. pu mcyesHoOBEHMU KaHama CUHXPOHM3ALMS COXpaHseTcda B TeveHue 1
MUHYTbI. B HacTosiwee Bpemsa paspabaTbiBaeTca mogem Ha TMS320C5000. 3To noBTOopeHue pa3paboTku
Ha TMS 320C50 c nobasneHunem:

- anropuTtma pasgeneHus nyven Rake,

- aBTOM. MepecTPONKON pexmMMoB paboTbl (CKOpOCTEN U Anana3oHoB) 6e3 paspbiBa COeaANHEHUS,
- pacLUMpPEHHOro auanasoHa TEXHUYECKUX CKOPOCTEWN,

- peanusauuu ceTeBoro npotokona AX.25,

- npouenypbl aBTOMaTUYECKOro YCTaHOBIEHNS] COeanHEHUs 1 Bbibopa pexrma paboTsl (cMm. [3,4]).
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MODEMS OF A DECAMETER RADIO COMMUNICATION
Elizarov W., Kandruzky A., Putilin A., Shaptala W.
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At the Center of digital signal processing of the St.-Petersburg State University of
Telecommunications two modems of a decameter radio communication are developed. The first
development is executed on DSP TMS320C31, the second is executed on TMS320C50.

Modem on TMS 320C31 has information rates: 1200 bps (2400*1/2 - convolutional code), 2400
(3600*2/3 - trellis code), 4800 (without encoding). Port RS232 is asynchronous (connector 9 pin).

Modem on TMS 320C50. There are technical rates - 300, 600, 1200, 2400, 4800, 7200, 9600 bps.
There are codes - convolutional with R=1/2, trellis with R=2/3, Hamming (7,4), Galley (23, 12). The
information rates are formed by use of any technical rate with any code. There is the protocol V.42 in
program and hardware variants. The realization of the protocol V.42 differs from existing by orientation to
application in a radio channel. The rate of 9600 bps is focused on application in radio channels with an
open interval and wire systems.

The modem has high positive stability against distortions of a group time delay (GTD). This
property is provided with two ways:

- independent synchronization on time in various subchannels. The beginnings of optimum
standard supports in various subchannels can misses on time up to 10 ms. It is provided compensation
GTD in the presence of 5 repeater for standard voice channels.

- connection of a phase equalizer. The phase equalizer (digital filter with not varying characteristic)
is additional connected on a transmitter output, if there is greater number of repeaters. It is enough to have
two characteristics for 6 and 12 repeaters.

The modem provides positive stability against fast fading (5-10 ms) and pulse interference by
means of large length of signals. The modem provides positive stability against slow fading (concentrated
on frequency) and concentrated jamming by application of a noise proof code. The modem saves
synchronization during 1 minute at disappearance of the channel.

The modem on TMS320C5000 now is developed. This recurrence of development on TMS 320C50
with addition:

- algorithm of separation of beams Rake,

- automatic retuning of mode of operations (rates and ranges) without a breaking of connection,
- the extended range of technical rates,

- realizations of the network protocol AX.25,

- procedures of an automatic call establishment and choice of a mode of operation.
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