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B HacTosiwee Bpems TpaHcMynbTunnekcopbl (TM) ncnonb3yoTcs B CeTAX TEXHOMOrMYECKOW CBA3N
ONs pelleHns cneayoLwmx 3agad:

- ana pesepsupoBaHua 30-Tv kKaHanbHbix rpynn OLK no cywecTBylMM aHanorosbiM
cuctemam nepegaym tuna K-60;

- 0N COMPSsKEHWs aHamnoroBbiX rPYynnoBbiX curHanoB annapatypbl K-60 ¢ uudposon
pagunopenerHon annapaTypon CBA3n, paboTaroLLen Co CKopocTbio 34 MouT/c;

- Anga Bblgenenuns 12-tm kaHanbHbIX FPYNMN UM OTAENbHbIX KaHanoB TY B HeobcnyXuBaeMbix
yCuUnuTenbHbIX MyHKTaX aHanoroBblx cuctem nepegayun tuna K-60 n 1. n.

ABTopamn pgnsi  peanu3aumm  TM  Obin BbIOpaH anroputm  paboTbl  MHOTOYpPOBHEBOIO
TPaHCMYrbTUMNSIEKCOPa C KOMMIEKCHbIMK curHanamu [1]. MNpu atom Ha 6ase cuctembl MATLAB Obina
paspaboTtaHa nonHasa dyHKUMOHanbHas moaens TM. Pe3dynbTaThl MO4ENMpPOBaHMSA C UCNOMb3oBaHueM 16-
TV paspsigHON apudMeTuKM nokasanu, 4To And peanusauun TM C aneKkTpuyecKMMnU XapakTepucTUKamu,
MOMHOCTBIO COOTBETCTBYOLMMWU CTaHAApTy [2], BblUMCAUTENbHAs MOLLHOCTb MCMONb3yeMblX LMGPOBbIX
npoueccopoB curHanoBs (UIMC) gomkHa coctaenatb nopsigka 300 MIPS (MunnuMoHOB WHCTPyKUUA B
CeKyHAy) Kak B nepepgatollen, Tak u B npuémHon vactu TM. Moatomy Takon TM gomkeH npeactaBnaAtb
coboii  MHOronpoueccopHyld cuctemy undpoBon 06paboTkM CUrHaNoB C pasBUTBIMU  CpeacTBamMu
BbICOKOCKOPOCTHOIO MEXMpPOoLEeCCOPHOro obmeHa. B kavecTBe Takmx npoLeccopoB aBTopamMu BblOpaHbl
LIMNC, Bebinyckaemble dupmon Analog Devices. B Tabnuue npuBegeHbl OaHHble O HeEOOXOAMMOM
konnyectse 16-1n paspsagHbix LINC doupmbl Analog Devices anst peanusaumm ykasaHHOro anropMtma.

Tabnuua 1. Konnvecteo LINC ans peanvsauum anropytma npeobpasoBaHus

Tun BeicTpopenicTame, Yucno LIMNC Yucno UMNC B | WuHa | CocTosHue

unc MIPS B nepegartymke | NpMéMHuKe Paspabotkn TM
™ ™

ADSP- 40 7 7 ISA-16 | OnbiTHas

2185 akcnnyartaums

ADSP- 75 4 4 ISA-16 | CtengoBble

2189 MCrnblTaHuA

ADSP- 150 2 2 cPCI UsrotoBneHue

2191 onbITHOro obpasua

ADSP- 300 1 1 PCI UsrotoBneHue

2192 OnbITHOro obpasua

Cxema TM npuBegeHa Ha pUCyHKe.

OcobeHHocTsiMu npuémHuka TM aenstoTcs:

- UCMonb30BaHWE BbICOKOCKOPOCTHOro pAenbTa-curmMa AL, 41O nosBonser CcywecTBEeHHO
CHM3NTb TpeboBaHMs K PUNbTPYHOLLIMM CBOWCTBAM BXOAHbBIX aHArNoroBbIxX Lenewn;

- ucnonb3oBaHne nocne ALl  agantmBHOro  uudpoBoro  unbTpa,  MNO3BOMLAKOLIErO
OCYLLECTBSATb BbICOKOTOYHYIO KOPPEKLUUIO crekTpa aHanorosoro rpynnosoro curHana K-60 nepeq nogayen
€ro Ha NepBYI0 CTYMEHb NMOHWKEHMWS YacTOThbl ANCKpPETU3aLnK;

- UCMOMb30BaHMe B MEPBOM CTYMEHW MOHWXKEHWS 4acToTbl JAMCKpeTM3aumM B KayecTBe
JeunmaTtopoB HecTaumoHapHbix KWX-cunbTpoB 8-ro nopsigka € nepuogudeckMMyn BO  BpPeEMEHU
koappumumeHTammn. 3to nossonsiet Ha 30% YMEHbLWTbL YUCHO BbIMOSTHAEMbIX OMNepauun YMHOXEHUs No
CpaBHEHMIO C MCMOMb3oBaHMeM  cTtaumoHapHbix KWX-counbTpoB Takoro ke nopsgka 6e3 yxyalleHus
KayecTtBa punbTpaLmu;

- WCMNOMb30BaHWE B OCTaNbHbIX CTYMEHAX MOHWXKEHUS 4acTOTbl OUCKpPeTU3aLuMuM B KayecTBe
JeunmaTopoB cTauuoHapHbix KWX-cunbTpoB 8-ro nopsaka, CUHTE3UPOBAHHbIX C  MCMNOMNb30BaHWEM
anroputma Pemesa. [lpy 3ToM HOpMupoBaHHble xapaktepuctukn KUX-punbTpoB pasHbiX CTyneHen
OTNNYaloTCs ApYyr OT Apyra.

OcobeHHocTsIMK nepenatymka TM aenstoTcs:

- UCMofb30BaHWE BbICOKOCKOPOCTHOrO MHTepnonupytowero LIAl, 4To no3Bonusio CyLlecTBeHHO
CHU3NTb TpeboBaHWS K PUNbTPYHOLLMM CBOMCTBAM BbIXOAHbLIX aHaroroBbIX Lienew;

- UCMOMb30BaHMe B pasHbiX CTYNeHsX MOBbIWEHUS YacToTbl AWCKpPeTM3auuM B KayecTBe
WHTEpPNonATopoB cTauuoHapHbix KUMX-cunbTpoB 8-ro nopsigka, CMHTE3MPOBAHHBLIX C UCMNONb30BaHWEM
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anroputma Pemesa. [lpy 3ToM HOpMuUpoBaHHble xapaktepuctukn KUX-punbTpoB pasHbiX CTyneHen
OoTNMYaroTCa Apyr oT Apyra.

Bce LIMC nepepatunka un Bce LIMNC npuémHMka cBsidaHbl MeXAy COOOM CUHXPOHHBIMU JIMHUSIMUA
CBsA3M co ckopocTbio 10 M6éuT/c.

[na dopmupoBaHusa komnnekcHbix kaHanoB OLK ncnonb3ytotcs undgposblie snnuntudeckme bUX-
dunbTpbl 8-ro nopsigka. MNpyn aTomM ANs KOppeKuuy rpynnoBOro BpeMeHW 3anasfgbiBaHus B 3TUX KaHanax
ucnonb3yetcs Undposble ba3oBble PUNbTPbI BTOPOro Nopsiaka.

[ Lincbpoebie »
aNnUNTUYECcKne KoHTtponnep .
: | | udasosble noToka <> U.Mcbpozc;m
BxogHoit ; Crynenn DUNLTpbI 2048 k6uT/c noToK
aHaroroBblil N AHanoroseiii AN ARANTVBHbI NOHKeHMs! (30 komnnekToB) DS2154
curnan K-60 > younmrens |y AUM | yucpposoit |~ yacToTbl
koppekTop hunsTp ancKkpeTuaLmMmn | |
(7 ctyneHeit)
J Lincbposbie
annMnTMYECKNE KomTponnep
! | |49 wdasosble notoka 4—» Undposoil
. . Crynenn GuneTpel g 2048 KGUT/C notok E1
BeIxogHom AHanoroBblIit HOmLLIGHMS (30 KomnnekTos) DS2154
aHanorosbiii 4 younntens | — LIAM — “asTOTL!
curHan K-60 KOpPeKTop puckpeTvaLmA | |
(7 cTynexeit)
Curhansl
ynpasnena TexHonornveckas|
+— 3BM

Puc.1. CTpykTypHas cxema TpaHCMynbTuUnekcopa

Ona pemopynsumMm 1M QOPMUPOBAHUSA TNMHENHbIX CUrHanoB uUMdpoBbix MoTokoB 2048 kbuT/c,
TaKTOBOW, LUWKITOBOM W CBEPXUMKIIOBOW CUHXPOHW3aUUW, ONS BblAENEHWs CUrHamoB CurHanusauun wu
dopmupoBaHusa kaHanos OLIK ncnonb3yroTca nHTerpanbHble npuémonepeaatyumkm tuna DS2154 compmbl
Dallas Semiconductor (CLLA).

PaspaboTtaHHble TM pasmMelyaloTcs B KOHCTPYKTUBAX NpombiwrieHHbix OBM tnna IBM PC n nmetot
BCTPOEHHblE CPeacTBa M3MEPEeHWN U OMarHOCTUKW, a Takke cpeacTBa AMCTAHLMOHHOIO yrpaBreHus u
KOHTpoOnS.

®duHaHcupoaHue HUOKP no paspabotke TM ocywectenaetcs MIMC PO.
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TRANSMULTIPLEXOR ON THE BASE OF DSP, PRODUCED BY ANALOG DEVICES
Khoroshavin A., Shapovalov V., Dragan M., Pustovoy Y.

Nowadays transmultiplexors (TM) are used to solve the next tasks in the networks of technological
communications:

- for organization of backups for digital links, carrying 30 tone channels (E1), by using the existing 60-
channel analog transmission system with frequency division of channels (such communication systems in
Russian technical literature are called K-60);

- for splicing the analog group signals of K-60 systems with 34 Mbit/s digital radio-relay system;

- for dropping 12-channel groups and tone channels in unattended repeater stations in analog
transmission systems K-60 etc.

The work algorithm of multilevel transmultiplexor with complex signals was chosen for realization of
TM. This algorithm is described in [1]. During the development a full functional model of TM on the base of
MATLAB system was created. The results of algorithm modeling by using 16-bit arithmetic operations
show, that for realization of TM with electrical parameters, which agree with the standard [2], the
performance of DSP should be about 300 MIPS in transmitter and in receiver of TM. Therefore, such TM
should be an multiprocessor DSP system, which has comprehensive facilities of high speed of
interprocessor communications.

For this multiprocessor system the authors chose DSP produced by Analog Devices.

The unique features of the receiver of TM are:

- the use of high speed delta-sigma ADC, which allows to minimize the requirements for input analog
devices;

- the use of adaptive digital filter, placed after ADC. That feature allows to make precision correction
of analog group signal;

- the use of time-variable 8-order FIR-filters with periodical coefficients for decrease the sampling rate
in the first cascade of transformation. This feature allows to minimize the volume of arithmetical operations
(for 30%);

- the use of stationary 8-order FIR-filters for decrease the sampling rate in others cascades of
transformation. FIR filters are developed according to Remez algorithm. The characteristics of filters of
different cascades vary.

The unique features of the transmitter of TM are:

- the use of high speed delta-sigma DAC, which allows to minimize the requirements for output
analog filter devices;

- the use of stationary 8-order FIR-filters to increase sampling rate in cascades of transformation. FIR
filters are developed according to Remez algorithm. The characteristics of filters of different cascades are
vary.

8-order digital elliptic FIR-filters are used to make complex tone channels. 2-order digital phase
filters are used to correct group delay in this channels.
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