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This invention provides a clock recovery circuit capable of detecting a
timng point of denodulation in a very short tinme and obtaining a desired
denodul atton signal, a digital denodul ator including such a clock recovery
circuit, a bit error rate estimati.on nmeans capabl-e of m nim zi ng
degradati on of the comunication efficiency and an AFC circuit permtting

corrections %Mém o htHE baEdixsiifRi provi ding desired val ues. The
digital denodulator of this-invention for denodul ating a detection signal
obt ai ned by detectiphia mndahﬁiéwn?ﬁwmfdéafaﬂcﬂbﬁkﬂrédunirQetEEEMdm'neans
based on a timng clock signal includes correlation detection neans for
sanpl i ng a stagpablenof hdetlenbilmg a4 i iming gqasintatof demodalliattyionf igadpl i ng
points fixed in advance for each unit data cycle (synbol cycle) and

det ecti ng coveryashont bimewand estutaining entdgsiredfdenodudatiboing points;
correl ation judgenent nmeans for conparing the correlations detected by the
correl ati on gbgeali on dbgital jdempduiater pgagludingmwchng gdesks which
“maximze the correlation and another pair of sanpling points providing the
next Iargestr%QQVQ£Eu¢¥#Fu%#mi%whkﬁuﬁﬂﬁ?ﬁiﬁaﬁﬁrﬁftﬂﬂ$£%°§i@ﬁéﬂsbﬁéﬁébéﬁ t he
judgenent; and phase, shift nmeans for shifting the phase of the signal in

t he denodul a®f AL RBHREEENT degradarion Qf A emEmnigatirsn L6 RBCY wo

pairs of Sanggérgkrggéuéﬁrcuit pérmitting corrections along the right
diréctioﬁ for providing desired values.
10 The digital demodulator of this invention for
| demodulating a detection signal obtainéd by detecting a ~
modulation wave by predetermined detection means based on a
timing clock signal includes correlation detection means
for sampling a signal in the demodulation process at a
15 -plurality of sampling points fixed in advahce for each unit
data cycle (symbol cycle) and detecting correlations
between each adjacent pair of the sampling points;
correlation judgement means for_comparing the correlations'
detected by the cqrrelation.detection means, judging the
20 éair of sampling points which maximize the correlation and
another pair of sampling points pro#iding the next largest
corfeiétion, and_p:oducing a timing clock signal bésed on
the judgement; and phase shift means for shifting the phase
of the signal in.the demodulation pfbceSSISO as to equalize
25 the correlations of the two pairs of sampling points.
The bit error rate estimaﬁion means samples é signal
in the demodulation process at a plurality Ef sampling -
points fixed in advance for each unit data cycle (symbol'
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The bit error rate estinmati on neans sanples a signal in the denodul ation
process at a plurality of sanpling points fixed in advance for each unit
data cycl e (synbol cycle), detects correl ati ons between each adjacent
pair of the sanpling points, and estinmates a bit error rate based on the
distribution of the detected correlations. Further, the AFC circuit -
includes a bit error rate estimation neans for sanpling a signal in the
denodul ation process at a plurality of sanpling points fixed in gdvance for -
each unit daC¥cd@dlre degectst FAGrebrEEPRS | bekwerd RAGH SEIRCARtaPRIT R r of
t he sanpling points, .and estinatingga bi{ error_rate based on the

di stributiont8f SARPIIPI-PRANES, &N POFLTALER) & Bt &RHLO% LALEePASESuring

device for neasuring.a. bi.i etror rate based on,a seri.es .of data inserted in
the nodul ati 8f &éﬁegéﬁtﬁlépﬁﬁ%?e?ﬁiﬁ%% etected YT g the bit error

rate, whereby the frequency,drifl S20RE: CRRLRISS PHIOBAd TN the
5 estimation means for sampling a signal in the demodulation
process at a plurality of sampling points fixed in advance
for each unit data cycle, detecting.qorrélations between
eaéh adjacent pair of the éampling points, and estimating a
bit error rate based on the dist;ibution of the detectgd
10 correlations; and a bit error rate measuring device for
measuring a bit error rate based on a series of data -
inserﬁed iﬁ the modulation wave at a predetérmined interval
for measuring the bit error rate, whereby the frequency

- drift can be corrected by éomparing both the bit error

15 rates. .
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