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CTATUCTUYECKHUE XAPAKTEPUCTUKHU
OUP®POBBIX CUCTEM CHUHXPOHHU3ALIUN

Ilposeden ananuz yughposvix cucmem CUHXPOHUIAYUU MEMOOOM
meopuu MapKoBCKUX yenetl u nymem Mamemamuiecko2o Mooeu-
posanus. Paccmompenvl u cpagrenvl credyloujue Kiaccudeckue
munsvl Yupposvix cucmem CUHXpOHU3ayuu: cxema Xonmca, Ose
pasznosuonocmu cxemwvl Keccnvi—Jlesu, cxema Ocamaxu—QOzagul.
Pesynomamul 0606wenvl u 0onoaHenvl OAHHbLIMU, NOTYYEHHLIMU
npu mooenupoganuu. Cpasnenvl credylouue XapaxmepucmuKu
cucmem: oucnepcus azoeoil owubKu, cpeonee 8pems 00 Cpbléd
cnescenust, cpedtee gpemst 00 Nepeozo peyiuposanus, CHeKmpol
¢gazosotl owubKuU.

Statistical Characteristics of Digital Synchronization Systems /

V.Yu. Aliver, O.S. Petrukhina, B.I. Shakhtarin // Vestnik MGTU.
Priborostroenie. 2002. Ne 4. P. 62-74.

Digital synchronization systems are analized with application of

Markov chain theory and mathematical simulation. The following classic
types of phase-locked loops are examined: Holmes’ scheme, two various
kinds of Cessna’s-Levy’s, Osataka’s and Agava’s devices. The following
characteristics of the systems are compared: phase error dispersion, mean
time prior to slip of cycle, mean time to phase correction, phase error
spectra. Refs.9. Figs.9.

CIIMCOK JINTEPATYPbBI

I.Holmes J. K. Performance of First-Order Transition Sampling Digital Phase-

Locked Loop Using Random-Walk Models // IEEE Transaction on Communications.
-1972. - V. COM-20. — Ne 2.

.Cessna J.R, Levy D.M. Phase noise and transient times for a binary

quantized digital phase-locked loop in white gaussian noise // IEEE Transaction on
Communications. — V. COM-20. — Ne 2. — 1972.

.Nakao M., Yamashita K. Comparative Study on DPLL’s based on power

density spectrum of phase error sequence // Electronics & Communications in Japan.
—1990. - Pt. 1. - V. 73. - Ne 6.

.MMaxTtapuun b. U. Aranu3 cucteM CUHXPOHHU3AIMH [IPH HAJTUYIHH IToMeX. — M.:

UITPXKP. — 252 c.

.MTaxtapun b. U Crarucruyeckas AMHAMHMKA CUCTEM CHHXpPOHM3ALUH. — M.:

Paguo u cBsa3p, 1998. — 488 c.

.MTaxrtapuna b WU CiyyaiiHele nmporneccsl B paguorexHuke: L{ukn mexmmi. —

M.: Paguo u cBs3b, 2000. — 594 c.

. Best E.R. Phase-Locked Loops. Design, Simulation, and Applications. — McGraw-

Hill, 1997.

62

ISSN 0236-3933. Bectauk MI'TY um. H.D. baymana. Cep. “IIpu6opocrpoenue”. 2001. Ne 4



8. ®ennep B. Bremenue B Teopuio BEpOITHOCTEH U ee mpuiioxeHus. — M.: Mup,
1984.

9.bennmar JAx., Tupcon A. IlpukmagHoi aHaIu3 CIIyYalHBIX TaHHBIX. — M.:
Mup, 1989.

Cratps noctynuia B penakuuto 29.05.2002

BsyecnaB HOpbeBuu AnuBep poxwics B 1978 1. Acniupant kadenpsl “ABTOHOMHbIE WH-
(dhopmanmonnsie u yrpasistorme cucteMbr’” MI'TY um. H.D. baymana. Asrop 10 Hay4HBIX
paboT B 00yacTH cucTeM IpHeMa U 00padOTKH JUCKPETHBIX CHUTHAJIOB.

V.Yu. Aliver (b. 1978). Post-graduate of “Autonomous Information and Control Systems”
department of the Bauman Moscow State Technical University. Author of 10 publications
in the field of systems of digital signals receiving and processing.

Omnbra Cepreena Ilerpyxuna pomgunace B 1941r, okonuuna B 1963 . CaparoBckuit
TOCYIapCTBeHHBIH yHHBepcuteT. JlomeHT kadenpel “TlpukmamHas matemartuka” MITY
mM. H.O. baymana. Aprop 6onee 20 HaydHBIX padoT B o0macTu pa30BBIX aBTOMATHIECKUAX
CHCTEM.

O.S. Petrukhina (b. 1941) graduated from the Saratov State University in 1963. Assoc.
professor of “Applied Mathematics” department of the Bauman Moscow State Technical
University. Author of over 20 publications in the field of phase automatic systems.

Bopuc Wnenu axtapun poxwics B 1933 1., okonunn B 1958 . Jlennnrpanckyro Kpac-
HO3HAMEHHYIO BOEHHO-BO3IYIIHYIO HH)KEHEpHYI0 akanemuio um. A.D. Moxaiickoro u
B 1968 . JleHnHrpaackuii rocygapcTBeHHbI yHuUBepcuTeT. [[-p TexH. Hayk, mpodec-
cop kadenpsl “ABTOHOMHbIE HH(OPMAIMOHHBIE W Yynpasisomme cucrems’” MITY
nm. H.D. baymana. ABrop Gonee 250 Hay4uHBIX paboT U 8§ MoHOrpaduii B o0NacTH aHaIu3a
U CHHTE3a CHCTEM 00pabOTKH CHT'HAJIOB.

B.I. Shakhtarin (b. 1933) graduated from the Leningrad Air Force Engineering Academy
in 1958 and Leningrad State University on 1968, D.Sc. (Eng.), professor of “Autonomous
Information and Control Systems” department of the Bauman Moscow State Technical
University. Author of over 250 publications and 8 monographs in the field of analysis and
synthesis of signals processing systems.

ISSN 0236-3933. Bectauk MI'TY um. H.D. baymana. Cep. “IIpubopoctpoenue”. 2001. Ne4 63



