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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuaaemoir B Ilpmnoxenmn 1 x Pesomommun MCDO-R 1. ®@opmbl, KOTOpble BiajAeibllaM MATEHTOB CIEIyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI MO BBIMOJTHCHHIO
o61eit narentHol nmonutuku MC3-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHIAMHOBO#M (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)
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Bce mpaBa coxpanensl. Hu onHa u3 gacTel n1aHHOH IMyOIMKAaMy HE MOXKET OBITh BOCIIPOM3BEICHA C MOMOIIBIO0 KaKUX
OBI TO HU OBLIO CPENCTB O€3 MpeaBapUTEIHLHOTO MMCEMEHHOTO paspemenus MCD.
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PEKOMEHJIALIUSI MCD-R BS.2032

Cunxponmauuﬂ TaAKTOBOI YacCTOThI III/l(l)pOBI)IX 3BYKOBLIX CUTHAJIOB
ONMOPHBIMH BHICOCUTHAJTIAMHA

(2013)

Cdepa npumeneHus

B nacrosmeidt PekomeHmanuu mpeacTaBlieHbl METOMbI CHHXPOHHU3AIMHM B3aWMOCOEIMHEHHOTO HH(POBOTO
3BYKOBOTO OOOPYIOBaHUS U PACCMATPUBACTCS CUHXPOHHU3AIMS TAKTOBOM YacTOTHI 3BYKOBBIX CHUTHAJIOB
ONOPHBIMH BUIAEOCUTHATAMM.

CunxpoHu3auusi LUQPOBBIX 3BYKOBBIX CHUTHAJIOB SBISETCS HEoOXOIMMOH (yHKUMed mpu oOMeHe
CUTHaJlaMM MeXny obOopynoBanueM. llenb CHHXpOHM3aLMM, B IIEPBYIO OdYepelb, 3aKII0YacTcs B
o0ecreueHUur BpeMEHHON CHHXPOHU3AIMH TAaKTOBOW YaCTOTHI B UCTOYHUKAX [TUPPOBBIX 3BYKOBBIX CUTHAIIOB
U UX COTJIaCOBAHUH C MOJISIMU/KaApaMH BUACOCUTHAJIOB.

B npuBeneHHBIX MONOKEHUSAX UCTIONB3YETCS CTAaHIApT IBYXKAaHAIBHOTO IU(POBOTO 3ByKOBOTO HHTEpdeiica
Ut TipodeccruoHanbHOTo puMeHeHns mo Pexkomenmpannu MC3-R BS.647.

Accambnes paauocssizu MCD,

yuumulgas,
a) YTO MIMPOKOE PACIPOCTPAHECHHUE MOTYYIHIIa TUPPOBAs Ay IHOAMNAPATYPa;
b) YTO HCIIOIH30BAaHHEM BCEeM IH(PPOBBIM 3BYKOBBEIM 000pPYIOBAHHEM TOTO K€ CHHXPOHHU3HUPYIOIIETO

curHajna o0ecreunio Obl MpEeUMYLICCTBA,

c) yro B Pexomenmammu MCDO-R  BS.647 TpeOyercs UCHOIB30BaHHE CUHXPOHU3HUPYIOIIUX
BUJICOCUTHAJIOB;
d) 910 i1 IUGPOBOTO BHUACO- M 3BYKOBOrO OOOpYJOBaHHUS CIEAyeT MCIONIb30BaTh OOIIHit

CI/IHXPOHI/BI/IPYIOLLII/II\/'I CHUTHAJI;

e) YTO JUIsl NPUWIOKCHUM, HE CBSI3aHHBIX C HETEJICBU3MOHHBIMU BHJICOMCUTHAJIAMU, MO-NPEKHEMY
TpeOyeTcst OTOPHBINA CUTHAI JUTSI IPUJIOKEHUN C MHOTUMHU UCTOUYHHUKAMH,

peKomeHoyem

1 HCIIOJIb30BATh CHUHXPOHH3AIHIO TaKTOBOIl YaCTOTHI I_II/I(prBOFO 3BYKOBOI'o CHIrHajla OIOpPHBIMH
BHUJCOCHUTIHAJIAMHU KaK 3TO OIMPEACIICHO B HpI/IJ'IO)KeHI/II/I 1;

2 IOOpPOBOJIEHOE BEHITIONHEHWE Hacrosme Pexomenmammu. OpHako Hacrosmas Pexomenmanus
MOJKET cofiepkaTh HEKOTOphIe 00s3aTeIbHbIE MONI0XKEeHU (HampuMmep, i obecnedeHns: QyHKIIMOHATBHON
COBMECTHMOCTH WJIM BO3MOXXHOCTH TNPHUMEHEHHs), W B TaKOM clydae BBHINOJIHEHHE PexomeHmanuu
JOCTHUIaeTCsl IPU BBHIIOJIHEHUH BCEX yKa3aHHBIX HONOXeHHH. {7 BbIpaxkeHus: TpeOOBaHUI HCIOIb3YIOTCS
cioa "cienyet", "nomken" (shall) unu HekoTOpbIe Mpyrue 00A3bBIBAIOIINE BEIpKEHHS, TaKue Kak "o0s3an"
("must"), a TaxKe UX OTpULATENBHBIE POPMBIL.
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Ipunoxenue 1

OcHoBHOUW cdepoit mpuMeHEHUs SBIAETCA ITUGPOBOE NPHUCOSAWMHEHHE W CUHXPOHHU3ANUSA ITU(HPOBOTO
3BYKOBOT'O O0OPY/OBaHHUs B MPOIECCAaX IMPOM3BOJCTBA M IOJIy4eHHUs THporpamm. Hapsmy ¢ 3TMM BaKHOU
3a/lauell SABISCTCS ONpEACICHUE CPEICTBA CHHXPOHHM3AIMHM TAaKTOBOW YacTOTHI IHU(POBBIX 3BYKOBBIX
CHTHAJIOB OTIOPHBIM BHICOCUTHAIIOM.

1 Pexxumbl padoTsl

1.1 OO01ue mMoI0KeHus

OO6opynoBaHue IOKHO 00€CHeunBaTh BO3MOXKHOCTh CHHXPOHHM3AIMU BHYTPEHHETO I€HEepaTopa TaKTOBBIX
CUTHAJIOB TU(PPOBBIM OTIOPHBIM 3BYKOBEIM curHaioM (DARS).

1.2 MeToabl CHHXPOHU3ALUH

O6opynoBaHue JOMKHO OBITh CHHXPOHHU30BAHO OJHUM U3 TPEX METOOB.

[NPUMEYAHUE. — B HEKOTOpHIX cIy4asx MOXeT Hcmonb3oBathes '"cuaxpocioBo” (Word Clock) amamormaHO
ucroyib3oBanuio curHania DARS. CHHXPOCIOBO HE SBISETCS YacThIO HAcTosIed PexomeHmanuu, HO €ro ONMCaHue
npuBeaeHo B JlomomHeHNH 2.

1.2.1  Cunxponu3anusi mno DARS

Oo6opynoBanue cuaxpoHu3yercs mo DARS, uto obecneunBaeT CHHXPOHHM3AIMIO TAKTOBOM YacTOTHI Ha
BXOJIe-BBIXOZIE BCET0 000pYIOBaHUs TOW K€ ONMOPHOM 4acTOTOM M B Ipefenax AOIYyCKa Ha OTKIOHEHHUE II0
(haze, onpenereHHOro B HacTOSAIICH Pexomenmammm.

B curyanmsax, xorjga HEKOTOpPBIC CUTHAJBI ¢ 4acTOTON 96 k[l mepeHocsITCS B pexXuMe, KOTOPBIH OMHCaH B
Pexomermanimn MCDO-R BS.647 kak "ogHOKaHAJIBHBIH PEXUM C yABOCHHON YAaCTOTOW IHUCKpETH3AIuu',
HE00XO0MMO, YTOObI CHHXPOHHM3UPYIOIIUN OTOPHBIN CHTHAJI UMENI YaCTOTHYIO COCTaBJISIOIIYI0 HA 4acTOTe
48 x['11 wm HrKe, ¢ TeM 4YTOOBI JIBa KaHaIa, COCTABIISIONIUE CTEpeonapy, ObUTM KOPPEKTHO COOTHECCHHI.
B JlononueHuu 1 mokas3aHbl MPEANOYTHTEIbHBIC (ha30BbIC COOTHOIICHHS.

1.2.2  CuHXpOHU3AIHUSA MO0 BHIAEOCHTHATY

I'maBHBI OMOPHBIM BUAECOCUTHAN HCHOJB3yeTcs Mg nomydeHus: DARS, mpuBssku BHUIEO- U 3BYKOBBIX
CUTHAJIOB K YPOBHIO YaCTOTHI IUCKPETH3aLUHU U TPaHUIIaM BUAEOKAIPA.

1.2.3 Cunxponusamnus no GPS

IIpuemuauk GPS wucmone3yercs mis 3amanus DARS, obecreumBass wactoTy W a3y (M3 HMITYJIECOB
JUTMTEITLHOCTBIO 1 C), a TakXe aApecHBIN KOJ OTcueTa BpeMEHU CyTOK B Oaiitax 1821 cocrtosHus kaHama
JUIst 00eCTICUeHUs OTIOPHOTO 3HAUEHUS BpEMEHH CYTOK B CHHXPOHU3UPYEMOM 000pYA0BaHUY.

1.3 Pacnpenenenne DARS

Curnanel DARS nomkHsI pacnipeaensThes B cooTBeTCTBHM ¢ Pexomennanmeit MCO-R BS.647.

1.4 BHemnue cHrHAJIBI

14.1 OO01ue Mo0KeHUus

B cinyuae momcoenuHEHUs] BHEIIHUX CHUTHAIOB K CTYAMHHOMY OOOPYZOBaHMIO WIM OOOPYIOBAaHHIO MJIS
IIPOM3BOICTBA MTPOrPaMM, CHHXPOHU30BAaHHOMY MHBIM 00pa3oM, TOJKEH MPUMEHATHCS MyHKT 1.4.2.
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14.2  ®da3zoBas koppexuus

B cnyuae ecnu mocTymaromuii CUTHAI MAEHTHYEH IO 4acTOTe MUCKPETHU3allMd, HO OTIHYaeTcs 1o ¢ase oT
DARS, nomxHO NpUMeHATbCS KaJpoBO€e BhIpaBHUBaHuE cornacHo Pexomenpanuu MCO-R BS.647.

1.5 CuHXpOHU3alUsI BUIEOCUTHATIOM

1.5.1 OO01ue Mo0KeHus

B ciyqae koMOWHUpOBaHHOW Cpembl, B KOTOPOH TPHUCYTCTBYIOT BHICO- M 3BYKOBBIC CHUTHAJBI, HCTOYHHK
curHaioB DARS fomxeH OBITh CHHXPOHU30BAaH C HMCTOYHUKOM BHCOCHTHAJIOB TakKuM 00pa3oM, 4TOOBI
TOYHO COOJTIOMATNCh MATEMATHYSCKUE COOTHOIIICHUS, TPUBEICHHBIC B Tabnuie 1.

TABJIMIIA 1
CHHXPOHU3AIUS BHA€0- U 3BYKOBBIX CUTHAJIOB
YacrtoTa Yucs10 0TCHETOB B Kajpe
AUCKPeTH3al U1
(xI'm) 25T 30 I'o 29,97 I'u 50 I'n 60 I'x 59,94 T'u
48 1920 1600 8008/5 960 800 4004/5
96 3840 3200 16016/5 1920 1600 8008/5

1.5.2 Ieawble uncia

st BugeocucteM ¢ LenbiM yuciioM kaapos Pekomennamuu MCO-R BS.647 B onHOM BHIEOKaIpe 3BYKOBOM
cUTHAJI, cooTBeTcTBytomui Pekomenmanun MC3-R BS.647, MOXeT CHHXPOHHO OBITh CHHXPOHHU3HPOBAH C
BUICOCUTHAJIOM.

1.5.3  Heneasle yncia — S-kaapoBasi CHHXPOHU3 A

st BumeocucTeM ¢ OpoOHBIMEH dacTaMu KanpoB Pekomenmariuu MCD-R BS.647 B ogHOM BHIEOKaape,
cooTBeTcTBYIOIIeM Pexomenmarm MCO-R BS.647, TtakroBas 4acToTa 3BYKOBOTO CHUTHAla MOMKET OBITh
CUHXPOHU30BaHa C WCIOJh30BAaHHEM OIIOPHOTO BHAEOCHTHANA, orpeneieHHoro B Jlomomnenuu 3. B atom
CITy4ae BBITOTHACTCS UK 5-KaJIpOBOW CHHXPOHU3AIINH.

1.5.4  Heueasble ync/ia — NPOM3BOJIbHAA CHHXPOHHM3AI U

[lInpoko mMpHUMEHseTCs CHHXPOHHU3AIMs TaKTOBOM YacTOTHI 3BYKOBOTO CHTHAja B BHICOKAIpPE CIydalHBIM
ob6pasom. [Ipu ToM 4TO TakTOBas YaCTOTa CHHXPOHU3YETCs, a0COMIOTHOE (pasupoBaHue He MOACPKUBACTCSL.
B cucremax, B KOTOPBIX MCHOJNB3YETCS 3TOT METOJA CHHXPOHHW3alMH, TpeOyercss Hamuuue OydepoB mms
obecrnieueHus Gpa3upoBaHUs BCETo 000PyAOBaHUS.

MMPUMEYAHMUE. — XoTs npunararoTcs Bce yCUIMs A NOAAEpKaHUs 5-KaApOBOH MOCIEA0BAaTENbHOCTH, HE ABISAETCS
HCKJIIOYEHUEM HaJMYUe MEHbBIIEro WIM OOJBIIEro 4uciia OTCUETOB B NpeseNnax S5-KaJpOBOH IOCIENOBATEIbHOCTH.
Takne OTKIIOHEHHUS IPOUCXOAAT B PE3YJIHTATE BHINOJHEHUS IIPOLIECCOB PEJAKTUPOBAHUS MIN KOMMYTALIHH.

2 PexomenayeMblil MeTO CHHXPOHU3ALMH 000PYAOBaHUS

2.1 TpedoBanus k DARS

2.1.1  Popmar DARS

Curnan DARS nomkeH uMerh GopMar M 3JIEKTPHUUCCKYIO KOH(UTYpalMio JIBYXKaHAIBHOTO LHU(POBOTO
3BYKOBOTO MHTep(erica U s HEro JOJDKEH HCIOJIb30BaThCS COCAUHUTEINh, ONMMCAHHBIA B PexoMeHaanuu
MCD3-R BS.647. Bmecte ¢ Tem 6a3oBast CTpykTypa dhopmara mudpoBoro 3ByKoBOro HHTEpdeca, B KOTOPOM
AKTUBHOU SIBIISIETCS TONBKO TipeamOyia, JODKHA OBITh TMpHeMJIeMONW Kak [Hu(poBOil 3BYKOBOI
CUHXPOHU3UPYIOIINI CUTHA.
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2.1.2  Yposens DARS
DARS moxer k1accuuimpoBaThCs Kak CUTHAN ypOBHS 1 MM YPOBHA 2, CM. TaKkKe ITyHKT 2.2.

Jyis obecnieueHust COOTBETCTBUS HacTosIel Pexomennaru nomyckaercs curaan DARS tonbko yposas 1.

2.1.2.1 Ypogens 1

DARS ypoBHs 1 — 3TO BBICOKOTOYHBIM CUTHAJI, MPEeIHA3HAYEHHBIH IS CUCTEeMAaTHYECKONH CHHXPOHH3ALUU
KOMIUIEKCOB, COCTOSAIIUX W3 HECKOJBKHX CTYAMH, a TakK€ OH MOXKET HCIIOJIb30BaThCS S OTAEIbHOU
CTYyIUH.

2.1.3 HNnentudurxanusa DARS

DARS, ocHOBHOE Ha3zHay€HHE KOTOPOIrO 3aKJIOYaeTCs B CTYAUWHOH CHUHXPOHU3ALHU, [OJKEH
UICHTU(DUIIUPOBATECS B COOTBETCTBUH CO CBOMM IPEIyCMOTPEHHBIM HCIOJB30BaHUS 1o Outam 0 u 1
OaiiTa 4 clloBa COCTOSHMS KaHala, onmucaHHoro B Pexomenganuu MCD-R BS.647:

TABJINLIA 2
baiit 4, 6utnl 0 1 1: DARS
bursl 10 Hudposoii onopHbIii 3ByKOBOH CUTHAJ

00 HeonopHslii curaa (1o yMoia4aHHIo)

10 OnopHbIi curHain ypoBHs 1

CocrosHust "
01 OnopHbIi cursan ypoBHs 2
11 3ape3epBHPOBAHO U HE OyIET MCIOIB30BATHCS 10 TOCIEIYIOLIEr0 ONPeIeICHNS

He ucnonesyercs B Hactosmen PekoMennanuu.

2.1.4  Kourent DARS, He cBsiI3aHHBIIi cO 3BYKOBBIM CUTHAJIOM

Ecmu DARS comepxut mpyrue naHHBIC, KOTOPBIC NETAIOT €r0 HEHUCIOJIb3YEeMBIM B KadeCTBE OOBITHOTO
3BYKOBOTO CHUTHAJIA, OH JIOJDKEH HICHTU(UIIMPOBATHCS B CIIOBE COCTOSIHUS KaHalla Kak "HenuHelHas PCM".
CwMm. coctosnue kanana B Pexomennanuu MC3O-R BS.647.

[NPUMEYAHMUE. — DARS MOXeT nepeHOCHTh YCTaHOBOYHBIH CUTHAI B hopme JuHeiHo# PCM.

2.1.5 J[lara u Bpemst DARS

Ecmn DARS wucnone3yercs il mepeHoca WH(OpMAIMH O JaTe W BPEMEHH B KaHaJIe IOJIB30BATEIs, B
COCTOSIHUM KaHalla JOJKHA OBITh MPEIyCMOTPEHAa COOTBETCTBYIOIIAS CHUTHAIH3AIUS C HCIOJB30BAHHEM
OuToB, ompeneneHHbBIX B Pekomenmammum MCD-R BS.647! nn1s mepeHoca MeTamaHHBIX B KaHale
[10JIb30BaTEIA.

2.1.6 Yacrora guckperuzanuu DARS

3HavYeHMs] YaCTOTHI JUCKpeTH3amuy, pacupoctpansembie DARS, momxkabr coctaBmars 48 kI'm mwmm 96 kIt
(cm. m. 2.2.2).

2.2 JlonmyckH Ha OTKJIOHEHHe YacTOThI JUCKPEeTH3AIUHA B 000PYy10BAHUH

2.2.1 JJoaroBpeMeHHasi TOYHOCTh YaCTOThI

B curnane DARS ypoBHsi 1 pgomkHa DOANEpPKUBATHCS JOJTOBPEMEHHAas TOYHOCTh B Mpeaenax
+]1 MuwumoHHass  goiis  (ppm)  OTHOCHTEIIBHO  €ro  HOMHHaUIBbHONW  dacToTel.  OOopymoBaHme,
CKOHCTPYHUPOBAHHOE ISl 00ECTICUCHUS OMTOPHBIX CUTHAJIOB YPOBHSA 1, TOJDKHO CHHXPOHH30BATHCS TOIBKO TI0
JIPYTHM OTIOPHBIM CUTHAJIaM YPOBHS 1.

I Pexomennamus MCD-R BS.647-3 (2011 1.), uacts 3, m. 3.3.
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2.2.2  Jluama3oH 3axBaTa

MuHNManpHBIA JHMAaNa3oH 3axBaTa TeHEepaTopoB 00OpYNOBaHMS, CIPOCKTUPOBAHHBIX ISl CHHXPOHHU3ALHUU
BHEITHMMH BXOJHBIMU CUTHAJIaMH, TOJIKEH COCTABIAThH +2 ppm 11 000pyn0BaHUs ypOBHA 1.

23 CooTHOLIEHUE 10 CHHXPOHU3ALUM 000pPYAOBAHUS

2.3.1 OO0 ue Mo0KeHUus

st onpenieneHus COOTHOMICHMS 10 cHHXpoHmM3a DARS u 1iupoBBIX 3BYKOBBIX BXOIHBIX M BBIXOTHBIX
CUTHAJIOB UCIIOJIE3YETCS TOUKA OMMOPHON CHHXPOHU3AIIUH.

2.3.1.1 ®a3a CHHXPOHU3AIUH BBIXOAHBIX CUTHAJIOB

Pa3anna mMexay ToukamMHu OMOpHOW cuHXpoHM3anmmu DARS u Bcex BBIXOAHBIX CHTHAJIOB B TOYKax
COoeUHUTENICH 000pyI0BaHUS TOJIKHA OBITH MeHee £5% mepuoja kaapa Pekomenganun MC3-R BS.647.

Touka OMOPHOW CHHXPOHU3AIMH BBIXOJHOTO CUTHANA C YABOCHHOW OCHOBHO MM O0Jiee BBICOKOH 4acTOTOM
TUCKPETU3alliy JOJ/DKHA OCTaBaThCs B Mpejeiax 3asBICHHOrO JOMyCKa MNPH COOCTBEHHOM dacToTe
cnenoBanus kaapoB Pekomennarus MC3O-R BS.647.

2.3.1.2 3anep:kka, BHOCHMAasi yCTPOHCTBOM

[IpreMHHKHN JOIKHBI TMPOEKTHPOBATHCS TaKUM 00pa3oM, 4TOOBI YHCIO OTCUETOB 33J€P’KKU B YCTPOMCTBE
0CTaBaJIOCh MOCTOSIHHBIM M M3BECTHBIM, B TO BpeMs KaK pasHHLA MEXAY TOYKaMU OTIOPHOW CHHXPOHU3ALUH
DARS u Bcex BXOTHBIX CHTHAJIOB COCTaBIISIIO MeHee £25% neprona kaapa Pexomenpamm MCDO-R BS.647.

2.3.2 IIpeaenabl CHHXPOHU3ANHU

B Tabnwume 3 onpeneneHpl 3HaYSHHS JOITYCKOB HAa OTKJIOHEHUE YaCTOTHI JUCKPETU3alluH, IpeJHa3HAYCHHBIC
JUISL ICTIOB30BAaHMS B HacToselr PexoMenmanmu.

TABJINLIA 3
Cunxponusanus Hu¢poBoro 3ByKOBOro CHrHaJjia: npeaesbl
OKHO CHHXPOHM3ALUH
YacToTa AMCKPETH3ALUU MKC
AJ1 podecCHOHATLHOTO
NpHMeHeHHs! JonmycTuMble OTKJIOHEHMS, JonmycTuMble OTKJIOHEHMS,
(xI"'m) 1/f; BXOJHOM CHTrHAJ BBIXOJHOH CHTHAJI
(m. 2.3.1.2) (m. 2.3.1.1)
48 20,83 +5,2 +1,0
96 10,41 +2,6 +0,5
2.4 OnopHbIi BUTEOCHTHAT?

OmHoi U3 3a7a9 HACTOSIICH PexoMeHmau sSBiseTCs Onpee/iecHne Hadana npeaMOyisl X Wi Z CUTHaja
DARS oTHOCHUTENBHO U3BECTHOM TOUKHU OMOPHOIO BHICOCUTHANIA.

2.4.1 Omnopnas yacrora 25 niau 50 I'n

B TB cucremax ¢ wacroroit 25 mwiu 50 'l mMpOKO MCHOIB3yeTCs aHAJIOTOBBIA curHai cucteMsl PAL mns
yepHoro 1sera. @opma curnana PAL onpenenena B Pexomennanuu MC3-R BT.1700.

2 Jlns uenei HacTosmlel PekoMeHmalMu [ YCTAHOBJIGHHS OMOPHBIX CHHXPOMMITYJBCOB HCIOJB3YIOTCS HOMEpa

CTpOK uHTEep(detica.
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24.1.1 Cunxponusanus popMaTa BUIeonHTepPeiica

Ha pucynke | mokazaHo ¢(a3zoBoe cooTHomleHHe cHUHXpoHM3amud V W H Mexay TpexypoBHEBBIM
cuaxpocuraanom 1125/50/1 u 1125/25/P u ananoroBsiM cuHxpocurnaiom 625/50/1.

PUCYHOK 1
Hymepauus crpok ¢popmaros 1125/50/1, 1125/25/PsF, 1125/25/P u 625/50/1

TpexypoBHeBbI aHaIOTOBBIN cuHXxpocuruain 1125/50/1, 25/PsF

1122 1123

| »
< P >

1 1 [
| l

|
TpexypoBHEBBII aHAJIOTOBBIN CHHXpOcHrHa | 1 25‘/25/1J
|

|
1122 1123 1124 1125 | 1 2 3 4 5 6 7
r—»r—»r—»A >

1124 1125 1 2 3 4 5 6 7

. < »
< »

< »|<¢

v
A
h 4
A
v
A
v
A
v
A
A 4
A
v

<

AHaJ0TOBBIN cHHXpOocurHan 625/50/1

) 624 9 625 o 1 9y 2 9 3 v 4 .
I | [ IL_T] 1 I
BS.2032-01
PUCYHOK 2

IIpeamoyna X onopHoro curnaia DARS

Crpoxa |
625/50/1  1125/50/1

A

OmnopHslit
BUICOCUTHAJT

Touxa nonoBHHHON
AMIUIMTY/1bI

ITpeambyna X

DARS
BS.2032-02

[Ipeam6byna X DARS nomkHa CHHXpOHH3HPOBATHCS IO TOUYKE IMOJOBUHHON aMILTUTYBI MEpeIHero ppoHTa
CHUHXPOHHU3UPYIOIIEr0 UMITYJIbCa CTPOKU | TEIEBU3MOHHOTO CUTHANA B KXKIOM BHCOKAIPE.
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2.4.2  Omnopuasn yacrora 30 wiam 603 I'n

Ha pucynke 3 mokazaHo ¢(a3zoBoe cooTHolIeHHe cHUHXpoHM3amud V W H Mexay TpexypoBHEBBIM
cunxpocuraaioM 1125/59,94/1 u 1125/29,97/P u ananoroseiM cuaxpocuraanom 525/60/1.

2421 Cunxponusamnusi gopmarTa BuaeounTepdeiica

PUCYHOK 3
Hymepanus crpok ¢popmatos 1125/59.94/1, 1125/29.97/PsF, 1125/29.97/P u 525/59.94/1

TpexypoBHeBbIii aHaIoroBbIit cuHXpocurnan1125/59.94/Iu 29.97/PsF

1122 1123 1124 1125 1 2 3 4 5 6 7
N Y N A L

e e N TL T IT

|
TpexypoBHEBbII aHAIIOTOBBIN cuHXpocurHan1125/29.97/P
|

1122 1123 1124 1125 © 1 2 3 4 5 6 7

EERERNERpEE

AHanoroBslil cMHXpocuraan525/59.94/1

L T |
g U u U I I T Je I

IIpeaméyaa X onopuoro curnana DARS X

Crpoxa 1 1125/59.94/1
Crpoka 4 525/59.94/1

A

OrnopHblii
suucocm-V

Touka 1onoBUHHOM
AMILTHTYIBI

Ipeambyma X

e

DARS

Yeprex He B MaciuTade

BS.2032-04

3 Tounste 3Hauenus — 30/1,001 u 60/1,001.
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[IpeamOyna X DARS momxkHa CHHXPOHH3UPOBATHCS MO TOYKE MOJOBHHHON aMIUTUTYIIBI TIEpeAHEro QpoHTa
CUHXPOHU3UPYIOLIETO HMIyJbca cTpoku | mms cucrem ¢ 1080 ctpokamu, W CTpOKH 4 1711 CUCTEM C
525 crpokamu. Hactpoliky npeaMOybl X ClieAyeT BBIIOJIHATD B K&KABIA 5-11 Kaap. CyliecTByeT BEepOsSTHOCTD
capura orcuera Ha +1. OMOpPHBIA CHUTHAN A CUCTEMBI ¢ 525 cTpokamu ¢ 5-kaapoBod uaeHTH(UKammen
mokasaH B JlonmoiHeHn™ 3.

2.4.3  OOwmwmii foMyck Ha OTKJOHeHMe (a3bl

B nensax ynpouieHns IpakTHUECKON pealn3aliy JODKEH ObITh IPEAyCMOTPEH JOIYCK Ha OTKIOHEHUE (a3bl
BeMuuHON +5% mepuona kaapa Pexomenmannn MCDO-R BS.647 mexny curnamamu DARS u omopabIM
BHUJCOCUTHAJIOM B JIONOJIHEHHE K JOMYCKYy BeNUYMHOM +5%, ONpeneseHHOro A CHHXPOHM3AalHUU
nr(pOBOTO 3BYKOBOI'O CUTHAIA HA BBIXOJIE CUCTEMBI B 1. 2.3.1.1.

2.5 Peaau3anusa cucTeMsbl

Hapnexamas npaktuka pa3paOoTku TpeOyeT MHUHUMH3ALUU Pa3iuiui CHHXPOHU3ALMH MEXAY TPakTaMu
CUTHAJIOB, C TeM 4YTOObl HE [OIIyCKAaTh HAKOIUIEHUS OIIMOOK CHHXPOHHU3AIMM, BEIYIIErO K IOTepe
CHUHXPOHHU3MA.

2.6 JdpoxaHue TAKTOBOI 4aCTOTHI

OOyCNOBIICHHBIN POKaHHEM LIYM MOXET OBITh JHOO MPOW3BOJBHBIM, JIMOO UMETh (OPMY MOAYIISIUH H
BBI3BIBACT HA YaCTOTaxX HIDKE YaCTOTHl IUCKPETH3alMW HAaKalUIMBAaeMyl0 OIIMOKY CHHXPOHH3AlWH,
OIpEAETIAEMYIO aMIUINTY 10N U 4aCTOTOM MOAYIHMPYIOLIETO CUTHAIIA.

[NPUMEYAHUE. — B Pexomenmanmu MC3-R BS.647 onpeaencHbl mpeaensl APOKaHUS B IU(PPOBOM 3BYKOBOM
nHrepdeiice.

3 JlaTta u Bpems

YcraHoBKka mpHU3HaKa AaThl M BpEMEHHU omnpeneseHa B 1. 2.1.5. 3To MokeT MpuHUMAaTh YA00HYI0 hopMy mis
repeaadr B MOTOK MeTananHbix Pexomennannu MCO-R BS.647.
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Jlonoinenue 1
(nnst maGOpMaLIUN)

CooTHolIEHHE 11O CHHXPOHH3AlIlNN

PUCYHOK 5

HPEJIHO‘-ITI/ITG.]ILHOC COOTHOILICHHUE Q)az H UCNOJIb30BAHHUE KaHAJIA

X Y X Y
DARS
4 A b A »
OrnopHsIit
BHJICOCUTHAI
CHHXPOCIIOBO
Kanam A Kanan B Kanam A Kanan B BS 647-3 48 k'l
OTCYET 11 OTCUeT 1 orcyer n+1 orcueT n+l 2 KaHana
B
+—>
Kanan A Kanan A Kanan A Kanan A ]138 647-3 96 1,
oTCueT orcuer n+1 orcuer n+2 orcuet n+3 KaHaJl X yNBOCHHasl

JacToTa JUCKPETU3allun

BS 647-3 96 xI'11

Kanan A [Kanan B|Kanan A |[Kanan B|Kanan A|Kanan B|Kanan A|Kanan B b
KaHaja X yABOCHHas

n n n+l n+l n+2 n+2 n+3 n+3

TAKTOBas 4aCToTa

C
«—>

BS.2032-05

3HaueHust CHHXPOHU3AIIHHA

A | 20,5 Mkc — epro1 Kaapa mpu 9actote Auckpernzanun 48 k[

B | Homyck 1 Mkc

C | Homyck +0,5 Mkc
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JlonostHeHue 2
(nnst maGOpMaLIUN)

CuHXpOCJI0BO

BoeimonHuTh Bce TpeOOBaHUS K CHUHXPOHM3AIMM HAcTosIIed PexoMeHmalu BO3MOXKHO C ITIOMOIIBIO
MPSIMOYTOJIFHOTO CHTHaJla HAa OCHOBHOM 4YacTOTE MWCKPETH3alMH, KOTOPBIA OOBIYHO Ha3bIBAETCS
cuHXpocioBOM. OHO HCIMONB3YETCS MEXIY pa3HbIMH YCTPOMCTBAMHU i OOCCICUEHUS CHHXPOHU3AIUU
YaCTOTHI IUCKPETU3AINH PA3IUYHBIX UCTOYHUKOB.

OTOT curHaja He CTaHAAPTU30BAH, a MNPHUBCACHHBIC IMApaMCTPhl SABJIAIOTCA JIUIIb HNPHUMEPOM. CurHan
NEPEHOCHUTCA, KaK IIpaBHUIO, B KOAKCUAJIbHOM Ka6ene, TaKUM o6pa30M, YTO OJHH BBIXOI[HOﬁ CHUT'HAJI MOXKET
CUHXPOHU30BATh HECKOJBKO MHNPHUEMHBIX y'CTpOI\/’ICTB MyTEM MHUKIUYCCKOr0 MPOXOKACHHUA CHUTHajla IIO0
KaXKAOMY U3 HUX I10 OUCpPEeaAn U, BOBMOKHO, UCIIOJIb3Y OKOHCYHBIN PE3UCTOp 75 OM Ha JaJIbHEM KOHIIC.

AMITTUTY1a pa3Maxa mepeaBaeMoro CUTHalIa MOJKeT U3MEHATRCS oT 1 B 10 5 B, u ObITh cBsI3aHHO OO 110
NepPEMEHHOMY, JIN0O 10 IOCTOSTHHOMY TOKY.

Haubonee BeposATHBIH ypoBEeHb BO30OYKACHUS IS 0OeCedeHUsT TPpeOyeMbIX (YHKIIHA COCTABIISET MOJIHBIC
5 B mocTossHHOTO TOKa M JOCTATOYEH ISl 0OeCTieUeHHsI BO3OYXIeHHsI Ha Harpy3ke 75 Owm.

Ecnu HOBoe 00opynoBaHHE MPOEKTHUPYETCsS AJIS HCIOJIB30BAaHMS CHUTHANAa CHHXPOCIOBA, PEKOMEHIyeTcsd,
4YTOOBI NIepeAHNH PPOHT paccMaTpHBalICs KaK TOYKa ONOPHOM CHHXPOHU3AINH, paccMaTpuBaemas B 11. 2.3.

BLIpa)KeHI/IC "CPIHXpOCJ'IOBO" HCIIOJIB3YCTCA TAKKC HA YPOBHC IEYaTHON INIATHI AJIsL OIMCAaHUA Pa3IMIHBbIX
JIOTUYECKUX CUTHAJIOB YaCTOTEI AUCKPETU3ALINN.

CHHXPOCIIOBO IIIMPOKO HKCIIONB3YyeTCs ¢ IHU(POBHIMU 3BYKOBBIMU CUTHAJIAMH, OTIHUYHBIMH OT CHTHAJIOB
Pexomennmamuu MCDO-R BS.647.



Wnentudukaius nocaea0BaTeIbHOCTH U3 ICCATH MOJIeH (TIATh KaIpoB) KOTUPYETCS CICAYIONAM 00pa3oM:
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Jdonoanenue 3
(nnst maGOpMaLIUN)

OnopHbIii CUTHAJ JJIS1 CHCTEMBI € 525 cTpokaMu ¢ 5-KaJpoBoil HAeHTU(PUKAM el

PUCYHOK 6

OnopHbIii CHTHAJ 1711 CHCTEMBI ¢ 525 cTpokaMu ¢ 5-kagpoBoii uieHTHpUKanHei
—> <+ 2,22+0,]1 Mxc

—> 4+—— 2,22+0,1 mxc

Unentndukarop

< Hwmmynse cueta Kaapop———» _/ |ETHOTO MO

Bpewms Hapacranus — 4 <
1 BpeMms criaja 1 :
140 20 ne \ !
|

10,4+0,1 Bomsr
|
|
’\— *

50% CTapToBBIil HMITYIIbC

I I I
— e 24 £+ 2 mxc -
| | |
I I I
I I I
I I I

+ .
11,1 0,2 mMxc Yeprex He B MaciuTade

BS.2032-06

CUTHAJ UJCHTH(UKAIIMY BCTABJISIETCSA B CTPOKU 15 u 278;

MEPBBIM UMITYJIbC BCET1a IPUCYTCTBYET U CIIY’KUT B KAUECTBE CTAPTOBOI'O UMITYJIBCA;

11

Janee cielyeT CTPOKa, COCTOSIIAs U3 UMITYJIbCOB cueTa Kaapos oT 0 1o 4, KoTopasi yBeIHMYUBAETCS
Ha eQUHMIy B cTpoke 15 (kaxkmoe HeueTrHoe mose). lllecToil MMIynbc MPUCYTCTBYET TOJBKO B
cTpoke 278 (uetHoe moise). VMmynbeel paszeneHsl nmpoOenamMH, JUTMTETbHOCTh KOTOPBIX paBHA

AJIUTCIIBHOCTU UMITYJIBCOB.

Hagano mocnenoBaTenbHOCTH W3 MAECATH IIOJIEM HE OMpeacCIACTCd W HE COIIacy€Trcsa C KaKHM-JTHOO
3Ha4YCHUEM BPCMCHU UJIM KOAOM BPEMCHHU. bonee HOJIPO6HYIO I/IH(l)OpMa]_II/IIO CM. B HOHOJ’IHGHI/II/I 4.
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Jonoanenue 4
(nnst maGOpMaLIUN)

HNudopmanuoHHbie CIIPABOYHBIE JOKYMEHTHI

SMPTE 318M-1999, Synchronization of 59.94 or 50 Hertz related video and audio systems in analogue and
digital areas: Society of Motion Picture and Television Engineers, White Plains, NY., US.

gy &

st0318-1999. pdf
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1 Introduction

Composite and component video equipment
frequently requires an external reference signal for
synchronization. The use of digital video and audio
signals places additional reliance on the reference to
avoid buffer management problems, manage jitter,
and maintain a defined relationship between video
and audio signals.

Color black is the external reference signal used
traditionally for analog NTSC and PAL equipment.
This standard specifies a compatible extension of the
color black signal to extend its application to digital
equipment operating at most frequency related stand-
ards.

2 Scope

This standard specifies the use of a derivative of a
color black signal as a reference for the synchroniza-
tion of all forms of composite or component, digital or
analog equipment using a system standard related to
59.94 Hz (60/1.001) or 50 Hz.

It also provides the option for the reference signal to
carry VITC. This will allow the reference to distribute
local or UTC time data.

Page 1 of 5 pages

In the case of the reference for 59.94-Hz related
signals, the signal may carry optionally a ten-field
sequence identification signal. This facilitates inter-
working with equipment operating at related rates
(e.g., 23.97 Hz (24/1.001) or 48 kHz).

3 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to
revision, and parties to agreements based on this
standard are encouraged to investigate the possibility
of applying the most recent edition of the standards
indicated below.

SMPTE 12M-1999, Television, Audio and Film —
Time and Control Code

SMPTE 170M-1999, Television — Composite Analog
Video Sighal — NTSC for Studio Applications

SMPTE RP 164-1996, Location of Vertical Interval
Time Code

IEC 60169-8 (1978-01), Radio Frequency Connectors,
Part 8: R.F. Coaxial Connectors with Inner Diameter
of Outer Conductor 6.5 mm (0.256 in) with Bayonet
Lock — Characteristic Impedance 50 Ohms (Type
BNC), and IEC 60169-8-am 1 (1996-03), Amendment
No. 1, and IEC 60169-8-am 2 (1997-11), Amendment
No. 2.

ITU-R BT.470-6 (6/11/98), Conventional Television
Systems

Copyright © 1999 by THE SOCIETY OF

MOTION PICTURE AND TELEVISION ENGINEERS
595 W. Hartsdale Ave., White Plains, NY 10607
(914) 761-1100

Approved
September 1, 1999
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4 Timing reference application

4.1 Output reference

Where a separate reference is required for the output
function, the equipment shall derive its timing reference
for the output function from a signal as defined in this
standard.

4.2 Input reference

For equipment that stores video with variable delay (i.e.,
video recorders, synchronizers, and time-base correc-
tors) or that monitors video, the equipment may derive
its timing reference for the input function from the input
video or from a reference signal as defined in this
standard.

4.3 Relative timing

Some equipment, e.g., routing switchers, may use the
reference signal to derive a trigger for switching. In
systems using ATV and other signals, care should be

exercised to ensure that these transitions occur in the
appropriate period.

5 General characteristics
The reference signal is defined as follows:

5.1 Signal characteristics
The signal waveform shall conform to the system
specifications as defined in SMPTE 170M or ITU-R

BT.470-6, as appropriate, except as noted herein. The
signal must include the appropriate color burst.

5.1.1 59.94 Hz related

525 line; 2:1 interlace; 29.97 picture/s; 3.58 MHz
(nominal) subcarrier burst (NTSC).

5.1.2 50 Hz related

625 line; 2:1 interlace; 25 picture/s; 4.43 MHz (nomi-
nal) subcarrier burst (PAL).

5.2 Active picture signal level

The signal level throughout the active picture period
shall correspond to black level (see notes 1 and 2).
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5.3 Sync and burst jitter

The timing of individual leading edges of horizontal
synchronization pulses at the reference generator
output shall be within 2 ns peak to peak, measured
over at least one field (see note 3).

The zero-crossing points of color burst subcarrier
shall be within 500 ps peak to peak measured over at
least one field.

5.4 Master oscillator frequency

The chroma subcarrier frequency should remain
within + 1 Hz of its nominal value. The rate of change
should not exceed 0.1 Hz/s.

5.5 Connectors

BNC connectors shall be in accordance with IEC
60169-8.

5.6 Impedance

The reference signal source impedance shall be 75
ohms. Return loss shall be greater than 40 dB from
25 Hz to 10 MHz.

6 Ancillary signals

The reference signal may include signals for the trans-
port of additional information to facilitate timing and
synchronization with other systems.

This ancillary information should be coded to avoid
excessive disturbance to the average picture level
(see note 2).

6.1 Vertical interval time code

Vertical interval time code may be added on lines 14
and 277 only for 525/59.94 (NTSC) systems or lines
19 and 332 only for 625/50 (PAL) systems. This
should be in accordance with SMPTE 12M and
SMPTE RP 164.

6.2 Ten-field reference (59.94-Hz related systems
only)

For 59.94-Hz related systems (e.g., 525-line
NTSC), a reference signal to establish a unique
ten-field sequence may be added using lines 15





and 278. A pulse coded waveform identifies each field
over a ten-field (five-frame) sequence.

6.2.1 Ten-field sequence identification

The ten-field (five-frame) sequence identification is
coded as follows: The first pulse is always present,
and functions as a start pulse. There follows a string
of between zero and four frame count pulses that
increase by one on line 15 (each odd field). The sixth
pulse is present on line 278 (even field) only. Pulses
are separated by spaces of duration equal to the
pulses.

The start of the ten-field sequence is unspecified and
is not aligned with any time or time code value. Some
applications or equipment may specify an alignment
to enable transient free switching between reference
signal sources.

6.2.2 Pulse waveshape, position and jitter

The six field-identification pulse edges should be
skew symmetric. Raised cosine shaping is preferred.
Other signal parameters are specified in table 1 and
figure 1.

6.3 Compliance nomenclature

The default compliance is defined as a signal contain-
ing no ancillary information.

A suffix letter or letters should be appended to indicate
the addition of ancillary data.

A reference signal including VITC would be said to
conform to SMPTE 318M-A.

SMPTE 318M-1999

A reference signal including the five-frame reference
would be said to conform to SMPTE 318M-B.

A reference signal including both VITC and the five-
frame reference would be said to conform to SMPTE
318M-AB.

Notes

1 In some parts of the world, a nominal value from O
IRE to 10 IRE may be used for the setup pedestal.

2 Reference signals of higher constant average pic-
ture level (APL) are specifically avoided because they
may cause performance degradation related to APL
variations between the vertical interval and other parts
of the signal. Furthermore, reference signals with
changing APL, such as moving video or switched test
signals, are also specifically excluded because they
may cause disturbances to the video signal being
processed by the equipment for which they are the
reference. Also, it has become a common practice to
use the reference signal as a convenient source of a
black picture. In this case, the effect of permitted
ancillary signals should be considered.

3 Reference signals with minimal jitter are preferred
for many applications. For example, ANSI/SMPTE
259M specifies a worst-case figure for alignment and
timing of jitter of 0.2 Ul. Usually, this is accomplished
using a burst-referenced genlock since the burst has
less jitter than sync and provides more data for the
locking oscillator. For PAL systems using burst lock,
allowance must be made for the V-axis phase alter-
nation and irregular vertical interval blanking
sequence.
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Table 1 - Five-frame identification pulse parameters

Parameters Value Tolerance Units
Logic 0 level 0 +g IREV
Logic 1 level 40 +5 IREY
Pulse width 2.22 +0.1 ms 2
Pulse edge 10%--90% 140 +20 ns
Pulse edge jitter <2 ns p-p
H-sync to first pulse 11.11 +0.2 ns
NOTES
D IRE units are specified in SMPTE 170M.

2) A basic clock frequency of 4.5 MHz is assumed.

BIT RISE and FALL TIMES = 140 ns +/- 20 ns

l

222 ns

> ¢ 222 s

| FRAME COUNT PULSES

2 3 4 5 6
A
—| |_| |_| |_| o

\ START PULSE

11 BITS = 24.44 ns

— EVEN FIELD IDENT

11.1 s

A
A

v

Figure 1 -- Ten-field identification signal
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ponent and 4fsc Composite Digital Signals — Serial Digital
Interface

SMPTE 318M-1999

ANSI/SMPTE 293M-1996, Television — 720 ~ 483 Active
Line at 59.94-Hz Progressive Scan Production — Digital
Representation

ANSI/SMPTE 294M-1997, Television — 720 ~ 483 Active
Line at 59.94-Hz Progressive Scan Production — Bit-Serial
Interfaces

ANSI/SMPTE 295M-1997, Television — 1920 " 1080 50-Hz
— Scanning and Interface

ANSI/SMPTE 296M-1997, Television — 1280~ 720 Scan-
ning, Analog and Digital Representation and Analog
Interface

SMPTE 274M-1998, Television — 1920 ~ 1080 Scanning
and Analog and Parallel Digital Interfaces for Multiple Pic-
ture Rates
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