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KOAEP 11 AERKOJEP ®PAKTAJIbHbIX CHUTHAJIOB
TPEBEHUATONM CTPYKTYPhI

Hpednoxenvt cxemomexnuueckue pewenus u pedaiu3oganvl 6J10KU KoOuposanus u dexodupoganus Gpax-
MALHHIX CUZHAL08 ZPeOeHUamotl CMPYKMyYpol. ANNAPaAmMHAs pediu3auus MOOYael YnpasieHus IMux O.10-
K08 ocyuecmenena na 6asze muxpoxoumporiepa PIC18F2550. Dpaxmanvnolii cuznan gopmupyemcs u3
Oaimosvix NOCAC006AMENLHOCTEN, KOMOPble 3ANUCAHLL 8 NAMSMU MUKPOKOHMPOLLEpd 6 6ude mabdauy.

DpakTaabHble CUTHAIBI — HOBDBIN KJIACC IUPO-
KOITOJIOCHBIX CUTHAJIOB, KOTOPbIE MOTYT ObITb HUC-
MOJIb30BAHBI B [IOMEXOYCTONYMBBIX U 3aNTUIIEHHBIX
cucreMax cBsizu [1—35].

Ciriesryer OTMETHTD, YTO JIJISI PAKTUYECKON pe-
asm3anuu (PpaKTaJbHBIX CUTHAJIOB, IIPEJJIOKEH-
HBIX aBTopamu [2—6], TpeGyercss nCnoJb30BaHne
JIOPOrocTosiieil saeMeHTHON 6aspl (Hapumep, oOT-
aanounoit maatel SPARTAN-3 ¢ nporpammupye-
MOI Joruueckoil mHTerpasbHoil cxemoit XILINX
SC3S200), a a1 BOCIPOU3BEIEHNS CUTHAJIA C Ma-
JIOH TOTPEIHOCTHIO BOCCTAHOBJIEHUST PA3PsSIIHOCTD
CX€eMbI JIOJIKHA COCTABJIATh He MeHee 12 6utos [2].

[Ipennoxennbie HamMu (pakTaJbHbIE CUTHA-
Jbl Tpeberyaroil crpykTypbl (CTC) cocrosaT us
3JIEKTPUYECKUX HUMITYJTbCOB MPSMOYTOJBbHON (hop-
MBI OJ[THHAKOBOU JIJTUTETHHOCTU C PA3HON aMILIUTY-
noit [7]. Maremarnueckast Moie/Ib TAKUX CUTHAJIOB
UMeeT CJeYIONTNil BUI:
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Puc. 1. IlocnenoBaresnbhbie 3Tambl (GOPMUPOBAHUS
¢ paKTasbHBIX WMITYJIbCOB M3 3JIEMEHTAPHBIX UMITYJIb-
COB C OIMHAKOBON JJIUTEJBHOCTBIO C TOPSIAKAMU (dpak-
tasa @ ot 0 10 3

dpakTaa w-To HopsaKa cOCTOUT 13 2¢+1—1 se-
MEHTAPHBIX PSIMOYTOJbHBIX UMIYJIbCOB OJMHAKO-
BOI JINIUTEJIBHOCTH T, KOTOPbIE MOTYT ObITh paszieJie-
HbI Ha w+1 ypOBHS 110 UX 3HAUYEHUSIM. AMILINTY/A
MMITYJTbCOB 3JIeMEHTAPHBIX (bparMeHTOB COOTBET-
ctByIomero yposus pasHa m!. Ctpykrypa ¢pak-
TAJbHBIX CUTHAJOB MEPBBIX YETBIPEX MOPSAKOB C
koaduimenToM bopMupoBanus m, paBHbiM 1 /2,
npuBesieHa Ha puc. 1.

Ilesbio HacTosMEl paGoTHI ABJIsIETCST pa3pador-
Ka Kojiepa W fexojiepa WH(MOPMAIMOHHBIX CHUTHA-
JIOB, c(OOPMHUPOBAHHBIX C NCMOJb30BAHUEM TIPETIO-
skeHHbIX DCI'C, Ha OCHOBE MUKPOKOHTPOJIJIEPOB.

HpaKTI/mecxaa pe€ajqm3anusa KoA€epa u A€KoA€pa

Kopep u nexojiep nmpeiyioskeHHbIX (DpakTaIbHBIX
CUTHAJIOB COCTOSIT U3 MJIEHTUYHBIX MOJIYJIel yIpaB-
JIEHUSI, & UX YIIPABJISIEMbIE MOJYJISI UMEIOT Pa3Jiiy-
Hble cXeMoTexHuueckue peinenust [7, 8].

Moayab ynpasiaenus (puc. 2) oCymiecTBJIs-
er opMUPOBaHKWE U PACIIO3HABAHUE CHTHAJIOB, a
TaK)Ke OCYIIEeCTBJsAeT PYHKIIMIO O6OMeHa JJAHHBIMU
C KOMIIBIOTEPOM.

OCHOBHBIM 3JIEMEHTOM MO/LYJISI YIIPABJIEHUS SIB-
asiercst MUKpokonTposiep PIC18F2550 (DD1)
¢upmbr MicroChip [9], Bbinonustonmii GyHKIUI
arrapaTHoOro NporpaMMupyemoro szpa. Ero takro-
Bad 4acToTa 3a/laeTcsd BHEIIHUM reHepatopoM DAI1
(KX0O-210 40.0MHz) [10].
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Puc. 3. IlpunnunuanabHas sJeKTpUYecKas cXeMa YIPaBJsSIeMOro MOAYJISA Kojepa
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CUCTEMDbI IIEPEJJAYU N1 OBPABOTKN CUTHAJIOB

CBsI3b MUKPOKOHTPOJIIEPA C KOMIIBLIOTEPOM MO-
et ocyuiecTBasATbes yepes noptbl USART (pasb-
eMm XP2) u USB (paspem XP1). Mukpocxema
MAX232 [11] (DD2) ocymuiecTBJIseT corIacoBanme
unrepdeiica RS-232 (COM-nopra KoMIbioTepa) ¢
noproM USART MukpokoHTpoJLIEpa.

B cxeme MoyJist yIIpaBJIeHNS CITOIb3YIOTCS MU-
KPOCXEMBI C OJHOMOJSIPHBIM THTanueM +5 B, ko-
TOPOE OCYIIECTBJISETCSI MHTETPAJbHBIM CTaGUII3a-
topom LM7805 [12]. Tlpu atom mmMeercsi BO3MOXK-
HOCTb 3aIIUTHIBATH CXEMY KOJIEPA OT UCTOUHUKA Ha-
npsikenneMm g0 +15 B.

[TpuHTIMIMaTBbHAS CXEMa YIPABJISEMOTO MOIYJIS
Ko/iepa TpuBe/ieHa Ha puc. 3. Covetanue yrnpasJis-
IOIIETO W YIIPABJISIEMOTO MO/ Il KO/lepa TI03BOJISIeT
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u naTepdeiicalUSB
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reHepupoBaTh GpaKTATbHbIE CUTHAJBI IPeGeHuaTon
CTPYKTYPBI C TPOU3BOJIBHBIM MOPSIAKOM (hpakTasa.

[MocemoBarebHOCTH KOZOB (PpakTaa coor-
BETCTBYIOIIETO YPOBHS, BbIGUpaeMble U3 TaOJIUIbI,
XPaHIMIENCcsS B MaMATH MUKPOKOHTPOJLIEPA, Tpe-
06pa30BbIBAIOTCS BO (DPaKTaJIbHBIM CUTHAI C TIO-
mo1pio pesucropos (RR1—RR8, R1—R16), co-
O6panubpix B Marpuily R—2R. DTo mo3BossieT pea-
JIN30BaTh HamboJsiee ObICTPOAEUCTBYIONIYIO U TIPO-
CTYIO CXeMy MapaJieJbHOrO TH(PO-aHATOTOBOTO
npeo6pasosatens (ITAID) [13]. Beicokoe 3Hauenue
OTHOTIIEHUST COMPOTUBJIEHNST TPAH3UCTOPHBIX KJIIO-
yell mopta RB MUKPOKOHTPOJLJIEPpA B 3aKPBITOM U
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CUCTEMbI IIEPEJJAYU N1 OBPABOTKN CUTI'HAJIOB

kommyTatopoB Toka B ITAIT [9]. IIpu sTom Heo6-
XoAmMast pas3psaaHOCTb Kojepa M JeKoiepa J0JIK-
Ha ObITh Ha efuHuUIly OoJibllie TOpsiaKa (pakTaa
(ganm=w+1). YpoBierBopuresbHast JHHEHHOCTD
npeo6pa3oBaHus <«KOJ — HANIPsIKEeHUe» obecneyn-
BaeTCsI MUTHUMAJIbHBIM pa3bpocoM 3HAYEHUH COMpo-
TUBJIEHUST PE3UCTOPOB MATPHUIIBI 32 CUET MCIIOJIH30-
BaHUSA PE3WCTOPOB OAMHAKOBOTO HOMWHAJA, TPHU-
HaJIJIeXKAIX OJHOW cepuu.

CorsacoBanue BBIXOJHOTO CONPOTHBJIEHUS
R—2R-MaTpuiibl ¢ BOJTHOBBIM COITPOTUBJIEHUEM KO-
aKCUaJbHOTO KabeJist, NCMOJIb3yeMOTO0 IS Tiepe/ia-
4y THPOPMAITMOHHBIX (PPAKTATHHBIX CUTHAJIOB, J10-
CTUTAJIOCHh TIPUMEHEHNEM OTIePAITIOHHOTO yCHUJTITe-
na AD810 (DA1) [14].

Kopnep cucrembl ocyiectBisier hopMUPOBaHLE
u peo6pa3oBanue BO (PpaKTaTbHBIN CUTHAJ 33/1aH-
HOTO TIOPS/IKA TIOCJIeI0BATETbHOCTH IBOMYHBIX Ta-
pasLTeTbHBIX KOJIOB HA BBIXO/e TopTa RB B coOT-
BETCTBUU ¢ WH(MOPMAIMOHHBIMI OUTAMU, TIOCTYTA-
IONUMHU OT KOMITBIOTEPA.

JltesnbHOCTD (DPaKTANbHBIX CUTHAJIOB 3aBUCHUT
OT TAKTOBOW YacCTOTBI M JIIUHBI OJIOKA MPOTPAMMBbI,
KOTOpbIit popMupyet HeobxoauMbril curHas. C ie-
JIBIO 9KOHOMHW BPEMEHHBIX 3aTPAT MUKPOKOHTPO.I-
Jepa Ha ¢dopmMupoBanre HpaKkTaJbHBIX CUTHAJIOB
UCTIOJIb30Ba/IN TaOJIUIy PACCUUTAHHBIX 3HAUEHUI
aAMILTUTY/] JIEMEHTAPHBIX MIPSMOYTOJIBHBIX UMITYJIb-
COB, COCTABJISIONIUX UX CTPYKTYPY.

Xs1

Boi6opka 3HavYeHM TOCJIEI0BATENBHOCTH OT-
c4eToB (paKTasa M3 COOTBETCTBYIONIEH CTPOKH
TaGJIUIbl TTPOU3BOAUTCS B COOTBETCTBUHU € OGuTa-
MU BXOJIHOrO WH(MOpMaIMOHHOro OaiiTa, MPUHU-
MaeMOTo € KOMIIbIOTepa. IJTO IMO3BOJIIeT obecrie-
YUTh MUHUMAJLHO BO3MOXKHYIO [IJISI UCIOJIb3yeMO-
ro cemeiictBa MUKpOKoHTpoJiepos (MK) pimre -
HOCTDH (PPAKTANBHBIX UMITYJIbCOB. AJTOPUTM paGo-
TBI «3aIUTOW» B KOHTPOJLJIEP IPOrPaMMBbI IIPUBeE-
JleH Ha puc. 4.

AJTOPUTM TIpeyCcMaTPUBAET KOAMPOBAHIUE TIepe-
JlaBaeMoil nHopManuu ABYXOUTOBBIMU CHMBOJIA-
mu. ObGecrieuerrie pacrio3HaBaHUsI HAYaIa Tepejia-
YW KaX/JI0ro GaiiTa 0 KaHAJTy CBSI3HW OCYIIECTBJIS-
eTcs Tepeavyell CUTHAIa CHHXPOHU3AIINN.

Buiok BbI6GOPKY 110CJIE/IOBATEIBHOCTH KOJIOB, CO-
OTBETCTBYIONIUX 33/[AHHBIM YPOBHSIM (ppakrania, us
Ta6GIUIBl HAMMCAH Ha S3bIKE TPOrPAMMUPOBAHUS
«acceMO0Jiep» ¢ MUHUMAJbHBIM KOJHYECTBOM KO-
MaH/[[, 4YTO TO03BOJsAeT (HOPMUPOBATL (DPArMEHTHI
MMITyJTbCOB JAJHUTEJBbHOCTBIO 20 MKC MPH YacToTe
TAKTOBOTO TeHepaTopa MUKPOKOHTpoJiepa 4 MITI.
[Tepexon k renepanuu ciaeayoniero gpakTaabHOTO
UMIIYJIbCA OCYIIECTBJISIETCSI BBITIOJTHEHUEM JIOTIOJI-
HUTEJbHbIX KOMaH/[ B T€YeHUE TAy3bl MeXKIy UM-
ImyJabcaMu, cocTasisiiomeil 40 Mxc.

B nexonmepe MUKPOKOHTPOJIJIED OCYIIECTBJISET
[IPUEM U JIEKOJIMPOBAHUE IIPUHSTHIX (PPAKTATbHBIX
CUTHAJIOB C TIOCJeAYIONIell X Tepejavyeil Ha KOM-
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Puc. 5. IlpunnununajabHas 3JeKTPUYECKasl CXeMa YIPaBJISIEMOr0 MOJYJISI JIEKO/Iepa
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Puc. 6. Baok-cxema anropuT™Ma paGoThI TPOTPaMMBI MOAYJIS YIPaBJICHUS JeKoepa

meioTep. CxeMa yIpaB/seMOro MOJYJS JeKOaepa
(pakTaJbHBIX CUTHAJIOB TPeGEHYATON CTPYKTYPbI
MpUBeeHa HA PHC. .

[Ipeo6GpaszoBanue cUTHAJIA U3 aHAJOTOBOM (op-
MbI B 1H(POBYIO OCYIIECTBISAIOCH C MTOMOIIBIO
AIIIT AD9051 dupmbr Analog Devices [15] ¢ He-
06XOUMBIM JIJIs1 IEKOAUPOBAHUS ObICTPO/IENCTBH-
eM. CxeMa BXO/Ia Ha OMEPAIMOHHBIX YCUJIUTESIX
ADS820 [16] u AD8041 [17] mo3BoJisgeT opraHu-
30BaTh IpeoOpa3oBaHue OHOIMOJSPHOTO CUTHAJIA.
TaxtupoBanne AIIIl ocyrecTBisgeTcst OT TAKTOBO-
ro reHepaTopa MUKPOKOHTPOJLIEPA.

CoryracoBanne BOJIHOBOIO COIPOTHUBJIEHUS KO-
aKCHAJbHOTO KabeJisi ¢ BXOIHBIM COIPOTUBJIEHUEM
CXEMbI OCYIIECTBIISIETCS € TTOMOTI[BIO OTIEPAITHOHHO-
ro yeusmresns AD810 (DA4) [14].

Muaukanmst peskuMoB paGoThl CXeMbI OCYTIECT-
BJIETCS CBETOUOLaMU.

AsroputM pabGoThI IIPOrpaMMbl MUKPOKOHTPOJI-
Jiepa MOJIyJisl YIIPABJIEHUST JIEKO/lepa TIPeICTaBIeH
Ha puc. 6.

Paspa6orannbiii aaroputM obecrieunBaeT ompe-
JlejieHre Topsiika (GPaKTaJbHOTO UMIIYJbCA.
[lexonupoBanue (QpakTaIbHBIX UMITYJbCOB I'pe-
6eHYaTON CTPYKTYpPbl OCYIIECTBJISETCS 1O 3Ha-
YEeHUI0 CYMMBI aMIIJIUTY/ 3JIEMEHTAPHBIX WM-
MyJIbCOB, COCTABJSIONIUX (PPAKTATHHBIN CUTHAJ.
OrtciiexxuBanue Havaja W 3aBEPHIEHUS Tepeadn
(pakTaIbHOrO UMITYJIbCA OCYIIECTBJISIETCS TIPOBEP-
KO# oTamuns Kojaa Ha Bxoze mopTta RB ot wHyd.

JKcnepuMenTaibHble Pe3yabTaTbl
U HX 00Cy:KAeHne

JKCIepUMEeHTATbHbIE CUTHAJbBI, T€HEPUPOBaH-
Hble pa3pabOTaHHbIM KOJEePOM (DPAKTAJbHBIX CHT-
HAJIOB I'pe6eHYaTOi CTPYKTYPhI, MCCJIEI0BATNICH C
nomoibio ocuuinorpada TEKTRONIX (puc. 7).
TakroBast yacToTa KOHTPOJLIEPA, 33/aBaeMast BKJIIO-
YEeHHBIM B CX€MY KBapIIEBLIM PE30HATOPOM, COCTAB-
agana 4 MT.

MunuMaIbHAS INTETHHOCTD (PparMeHTOB TeHe-
PUPOBAHHBIX (PPAKTATBHBIX HMMITYJIbCOB TIPU TaK-
TOBOH uactoTe KoHTpossepa 40 MI1 cocrasiser
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w=0

Puc. 7. OcnuimiorpaMMbl TeHEPUPOBAHHBIX (DPaAKTATh-
HBIX CUTHAJIOB C PA3JIMYHBIM MOPSIAKOM (bpaKraa w

Puc. 8. Cuexrpbl (ppakTasbHbIX CUTHAJIOB IpeGeHYaTon
CTPYKTYPBI, '€HEPHPOBAHHBIX TPEIJIOKEHHONU CXEMOH,
JUUISl PA3JIMYHBIX MOPSIAKOB (hpaKTaa w

2 MKC. ITO obecreuynBaeT CKOPOCTD TIepe/lauu JIaH-
HbIx 0K0J10 80000 6uT,/ ¢ IPU KOAUPOBAHIH JIOTH-
YecKol eMHUIIbI (DPAKTAJIOM MEPBOTO TIOPS/IKA, a
JIOTHYECKOTO HYJII — €ro oTcyTcTBUeM. llpu xozau-
POBAHUY JIOTHYECKNX €IMHUIIBI U HyJIT PpaKTaIaMA
Pa3HBIX MOPSAKOB CKOPOCTD Tlepeiaun nHGOPMAITN
OIIpeJieJiIeTcsl CTPYKTYpOil MH(MOPMAIIMOHHBIX TO-
caefoBaresbHocTell (JIIMHON (hparMeHToB, COCTOS-
IIMX U3 JIOTUYeCKuX HyJieil u exunui)). KoauposaHue
nHGOPMAITMOHHBIX CUMBOJIOB PA3PSIJIHOCTH 7 GUTOB
OCYTIECTBJIIETCS KOJTMYECTBOM (DPaKTATbHBIX CHUT-
HAJIOB PA3HOTO MOPS/IKA, PaBHBIM 2".
IJKCIepUMEHTATbHbIE AMIIJIUTY/IHBIE CIIEKTPBI
UCCJIeIOBAaHHBIX CUTHAJIOB IIPUBE/ICHBI HA pPHC. 8.
CrexTpbl (hpaKTaJIbHBIX CUTHAJIOB HMCCJEI0BA-
guch B auarasone yactor 0— 500 kI Kak u cae-

JIOBAJIO OKH/IaTh, TOJyYE€HHBbIE CIEKTPbI COOTBET-
CTBYIOT Oru6aolieil CreKkTpa npsiIMOYroJbHOTO UM-
mysabca. Ha ocHOBaHWM 3KCIEPUMEHTAJBHO TOJIY-
YEeHHBIX CIIEKTPOB pacueTHble 3HaueHust 6a3bl Hpak-
TaJIbHBIX cUTHAIOB mopsaakoB 0; 1; 2 u 3 cocras-
aaau 0,9; 2,9; 5,9 u 7,8 coorBercrBenno. Ha octo-
BaHWM IOJYYEHHBIX PE3YJbTATOB MOKHO C/EJaTh
BBIBOJI, UTO CPOPMUPOBAHHbBIE C TIOMONIBIO MTPEJIO-
JKEHHOTO Kojiepa (hpaKTaJbHbIE CUTHAJbI SBJISIOT-
CS1 TMUPOKOTIOJOCHBIMU U MOTYT OBITh HCIOJIb30Ba-
HBl B CHCTEMaxX IIOMEeXOyCTOWYMBOH Iepejadynd WH-
dbopmanuu [6].

TectupoBanue Kojepa U JieKoaepa IPOU3BOIN-
JIOCh Tiepejiaveil TeKCTOBON WH(MOPMAIUU MEXK/TY
NByMs KoMIbioTepamu. CBsi3b MeK/ 1y OJI0KaMu KO-
Jlepa U JIeKo/iepa OCYIIECTBJISJIACh 110 KOAKCHAJb-
HOMY Ka6eJtio mHol 10 M ¢ BOJTHOBBIM COMPOTHB-
sgenuem 75 OM. Bbuio ycranossieHno, 4to mepeja-
BaeMbIll TEKCT M3 THICSYU CHMBOJIOB JIEKOJIUPYET-
csg 6e3 onInboK.

BbiBo b1

[Ipsamoyronbuast dopma sjeMeHTapHBIX dpar-
MEHTOB (PPaKTATBHOTO UMITYJIbCA YIIPOIIAET CIIOCO0
ero (POPMUPOBAHUS U AlMIAPATHYIO PEATU3AIHNIO KO-
Jepa u aexozaepa. /[ xpaHeHNnS BEKTOPA OTCUETOB
DOCI'C nopaaka w mocraTouno 2% 6aiitoB. MaJjas
JUIMHA BEKTOPA CUTHAJA yIPOIIaeT TpeOOBaHUS K
TaKTOBOH YacToTe cxeMbl. MUHUMabHAS Pa3psi-
noctb LIAII, nHeo6xomumas s renepanuu OCIC
YETBEPTOTO MOPSIJKA, PABHSETCS YeTbIpeM OuTaM.
[TpuMeHeH1e TAKOTO UMITYJIbCA YCTPAHSIET HEOOXO-
JUMOCTb HCIIOJIb30BAHMSI AHAMOTOBOTO CI/Ia’KUBa-
forero ¢GuAbTpa Ha BBIXOJIE NMHU(PO-aHATOTOBOTO
rpeo6pasoBaTeis.

[IpennoxenHble cxeMbl KoAepa W JIeKoaepa
(bpakTaTbHLIX CUTHAJIOB TpeGEHYATON CTPYKTYPBI
paboTaOT HA OCHOBE MUKPOKOHTPOJLJIEPOB «CPEIHE-
ro cemeiictBay ¢gupmbl Microchip. Makcumanbnoe
OBICTPOIEIICTBIE CXeM 00ecIeunBaeT IPOU3BeIeH-
Hasl ONTUMHU3AINS AJTOPUTMOB 1 KOJIOB ITPOTPaMM,
«3aIUTBIX» B MUKPOKOHTPOJLIEPAX KoZepa H Je-
Kozepa. MuUHMMaAJIbHOE 3HAUEHUE AJIUTEJbHOCTH
3JIEMEHTAPHBIX (PPArMEHTOB MMIYJIHCOB COCTAB-
astet 20; 4; 2 MKC IIpM TaKTOBBIX dacTtoTax 4; 20;
40 MTI11 coOoTBETCTBEHHO.

CxopocTb mepefiayn JaHHBIX OTPAHMYMBAETCS
BpeMeHeM JekoaupoBanud. [Ipu TakToBO# yacrore
40 MT'11 nocTurayrast CKOpOCTb Iepefiaun JIaHHBIX
Mesky 60Kkamu coctaBuia B cpeaaeM 16000 6ut,/c.
¥YBesMIHUTh CKOPOCTD TEpeIaunl JAHHBIX MOKHO ITy-
TeM HCIO0JIb30BaHUS MHKPOIIPOIECCOPHBIX CXEM C
60Jiee BBICOKOH TAaKTOBOM YaCTOTOH WJIW MPOTPaM-
MUPOBAHHBIX JIOTHYECKUX MHTETPAJIbHBIX CXEM, a
TaKKe ONTUMH3allneill crocoba JIeTEKTUPOBAHUS.
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CODER AND DECODER OF FRACTAL SIGNALS OF COMB-TYPE STRUCTURE

The article presents a coder and decoder of fractal signals of comb-type structure (FSCS) based on microcon-
trollers (MC). The coder and decoder consist of identical control modules, while their managed modules have
different schematic constructions. The control module performs forming or recognition of signals, and also
carries out the function of information exchange with a computer. The basic element of the control module is
a PIC18F2550 microcontroller from MicroChip.

The coder of the system forms fractal signals of a given order according to the information bits coming from
the computer. Samples of the calculated values of the amplitudes of elementary rectangular pulses that consti-
tute the structure of fractal pulses are stored in the memory of the microcontroller as a table. Minimum bit ca-
pacity of the DAC necessary for the generation of FSCS of fourth order is four bits. The operation algorithm,
“wired” into the controller of the program, provides for encoding of the transmitted information by two-bit
symbols. Recognition of the start of transmission of each byte in communication channel is performed by the
transmission of the timing signal.

In a decoder the microcontroller carries out reception and decoding of the received fractal signals which
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are then transmitted to the computer. The developed algorithm of the program for the microcontroller of the
decoder is carried out by determination of order of fractal impulse after the value of sum of amplitudes of
elementary impulses, constituents fractal signal.

The programs for coder and decoder are written in “C”. In the most critical places of the program influencing
on the fast-acting of chart “assembler” insertions are done.

The blocks of the coder and decoder were connected with a coaxial 10 meters long cable with an impendance
of 75 Ohm.

The signals generated by the developed coder of FSCS, were studied using a digital oscillograph. On the basis
of the obtained spectrums, it is possible to draw a conclusion, that the fractal signals formed by the coder are
wideband and can be used in noise-resistant and protected communication systems.

Keywords: fractal, microcontroller, transmitter, coder, receiver, decoder.
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HOBBIE KHUT'U

/

CnpaBoynuk no paauosokanuu. B apyx ku. / Ilox pea. M.HA. Ckoa-
uuka.— Mocka: Texnocdepa, 2014.

~

CNPABDYHHK
N0 PATIHONDKAUMHK
2T

IT1o TpeTbe usganue «CripaBouHuKa 110 paJuooKaiun». Pa-
JIMOJIOKAIIMOHHAS TeXHUKA KaK /I TPaXK/JAHCKOTO IIpUMeHe-
HUS, TaK ¥ /JS BOGHHBIX IIeJIeli MPO/0JIKAeT Pa3BUBATHCS B
HaIPaBJICHUSAX PACHIMPEHNs 00JacT! IIPUMEHEHHS I COBEP-
MIEHCTBOBAHUY TeXHOJOTuN. HeKOTopbie TeMbI, OTpaKeHHbIE
B IIPEIBIIYINX U3/JaHUAX CIIPABOYHUKA, KOTOPBIE MIPECTaB-
JISTIOT ceiiyac MEHbBIIIT MHTePeC, OBLIN UCKJIIOYEHbBI U3 TEKY-
L[ero U3/1aHus.
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