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SYNCHRO\II ZI NG SYSTEM CAPABLE OF CERTAI NLY EXECUTI NG SYNCHRONI ZI NG O:’ERATI ON

BACKGROUND OF THE I NVENTION This invention relates to a synchroni zi ngl 0 /7
system whi ch synchroni zes a denodul ated signal with a received signa ‘ﬁﬁ%ﬂs
which is used in a radio base station of the TDVA-TDD type. Description of-
the Prior Art Generally, in the synchroni ZI ng system of the TDVA-TDD type, -
the.synchroni zi ng system of the radio baselstation receives, as a received

signal, a transmttin nal _(contral radi o
base station to j 0y bngHﬁ b’é N@S@@Eﬁ@cﬁéﬁ’d’hﬁiﬁhﬁ hfze a
denodul at ed si gnal W|th th m ng system
of the TDVA- TDD type, EEJ'S& éaggﬂégﬁk@%ﬁ@s . and each of
t he received signals |s a burst signal. The radio base station waits so as
to receive, in series, the transmtting signals. The synchroni zing system

of the radio base station ?o%ce A Z%g(fa d[l??ﬁVEFFPPOY\Pd Si gnal

Strength Intensity) |evel etecting signal when the RSSI
level is greater thamigisprigdeiftiohneelidtusedoolad symehroniBingysystani avhich

system of the radio base station starts, in response to the edge detecti ng
signal, to ggeichromnizes Didemodubatedsignal with aoreceived®ignad @ind which

conventional synchronizing system,is panese Unexam ned
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Generally, in the synchromzmg system of the TDMA-TDD |

type, the synchronizing system of the radio base statlon recelves as a - , .
received signal, a transmitting signal (control channel signal) from the - |
|other radio base station to judge t1m1ng of the received signal and to
synchromze a demodulated signal with the received signal. In the:
synchronizing system of the TDMA-TDD type, timing of transmitting,,_
.signals' are random and each of the received signals is a burst signal.

‘The radio base station waits so as to receive, in series, the transmitting

v vy~ F

isignals. The synchronizing system of the radio base station detects an
| %edge of a RSSI (Received Signal Strength Intensity) level to produce an
o edge detecting signal. when the RSSI level is greater than a
-predetermined threshold level. The synchronizing system of the radio
base station starts, in response to the edge detecting signal, to operate
of a bit synchronous circuit or an AFC circuit. _

_ A conventional synchronizing' system is.disclosed in Japanese
Une:}.camined Patent Prepublication (koukai) No0.29910/1994. The

conventional synchronizing system comprises a received frame

appes

. separating circuit, a timing correcting circuit, and a transmitting frame
| generating circuit. The received frame separating circuit detects
timing of a received signal to produce and supply a timing value signal
to the timing correcting circuit. The timing correcting circuit

corrects the timing value signal to produce and supply a corrected



separating circuit, a timng correcting circuit, and a transmtting frame
generating circuit. The received frane separating circuit detects timng
of a received signal to produce and supply a timng value signal to the
tilm ng correcting circuit. The timng corrcting circuit corrects the
timng value signal to produce and supply a corrected 2 timng val ue
signal to the transmtting frame generating circuit. The transmtting frane
generating circuit generates, in response to the corrected timng val ue
signal, a tratiaming majuelsgtgaialdm thedradshzttingsirgnad gefierating ciroanit. The
conventi onal synchronl zi ng system synchronl zes the transmfting signal, w inh
the recei ved WiagHunity 1chgﬁmﬂ AR NG srcHilBenerAtef 1N (FESRAHSE ity t

The Cransm ¢SO SCHaHETHE %P%o%%}p%e&ﬁ%q@ 1 sighal 3 ' febultatba

station is s K W lﬁWIFe
due to physi ::gﬂ@ stance%@fﬁ%ng%ﬁivﬁﬁgil@tr ns e?ﬁ%@ﬁgﬁ I pl e% I ng. S
this event, tfife BEBhehitpin®bighal weithi tiesradcived signah | s rocei ved by the

radi o base station is not snal er. th.an the predeterm ned |level. As a
result, the radio basdmtemimnudneatm ofctthet THMALRDD otypeée tRaBisrhittihg

Therefore, tg?ég&%iét@b ot therndix bace statighs AranaRAFhdrARRBILEd so that
“the transmttmg signals are not overlapped. However the radm base
“statlon is supphed with the radio signals which are overlapped or senal '
due to physical distance difference in air transfer.qr. _m_ultlpl_e fadmg v
| In i;his event, the RSSI level of the received sign'al whlch 1s i:ééeived by |
the radio base station is not smaller than the predetermmed level. As
a result,  the radio base station does not detect the :edge of the RSSI
level. ' Therefore, the radio base station does not ghscnmmate head
bits of received signals after the second received sigﬁal when the radio
base station is supplied with the radio signals v.vhich are overlapped or
‘serial. As a result, receiving characteristic of the received signals
after the second received signal is deteriorated and oﬁerational
characteristic of the bit synchronous circuit or the AFC circuit receives
bad influence. '

Also, modulation ripple is caused in the RSSI level due to
modulation of received radio signal and change of the RSSI level is
caused by change of an envelope due to fadmg As a'result, a slit
(instant cutting) of a waveform of the RSSI level signal is caused when
the RSSI level is near to the predetermined threshold level. In this
event, malfunction of the bit synchronous circuit or the AFC circuit is

caused by the slit of the waveform of the RSSI level signal.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a



base station is supplied with the radio signals which are overl apped or
sersial. As a result, receiving characteristic of the received signals after
the second received signal is deteriorated and operational characteristic
of the bit synchronous circuit or the AFC circuit receives bad influence.
Al so, nodulation ripple is caused in the RSS! |evel due to nodul ation of
recei ved radi o signal and change of the RSSI |evel is caused by change of
an envel ope due to fading. As a result, a slit (instant cutting) of a

wavef orm of the RSSI .l evel I S.caysed e S S ]
t|he pr edet er SYREHLONZLRS) OSX%\?& wiltichy, s m@ﬁ?ﬁé 8%‘?%%184 £ ﬁ@@gitj:r?g
synchr onous Uicks e ;h@c t ke ;
Waveform of %b@%rﬁ% gl dgégr?g ﬁ GM/K%YﬁggﬁTcHtg%/ ENTI#C(]}\IIhZQfllgs tﬁsecslel%orlse
an obj ect of U}iﬂl?ﬂ"\ﬁi‘&h Qﬁdi@sﬁgﬁdls.dwmch aryovdrlappedrer sexidm which is
capable of cer y executing synchronizing operation even when the

synchroni zi ng system it sisppanethert hobjedto ofi dlhiSs mvesttion e tﬂ/epﬂ‘gﬁiﬁ@i o 1

serial. It is another object of this._inve n to ovi.de a synhchroni zin
slyst em whi ch synchneaizingsystent: W m@s of Dreventing ma D&tl%ﬁueg to

| eveL O her O%aerféeso%fRég&ie ientlon Wi II becone cl ear as the

Other ob]ects of th1s invention will become "clear as the- _

_ description proceeds.

According to a ﬁrst aspect of this- mvent'

‘a synchronizing system compnsmg

demodulating - means receiving a recelved s1gnal for

_demodulatmg the received signal to produce :_a-dep:mdulated signal
having a CRC bit; ' |
CRC bit end Judgmg means connected to the demodulating
meane for judging an end of the CRC bit of the demodulated signal to
produce a CRC bit end signal;
recelved signal level detecting means receiving the received
. signal for detectmg a level of the received signal to produce a detected
level signal having a detected level;
level comparing means connected to the received signal level
detecting means for comparing the detected level of the detected level
signal with a predetermined threshold level to produce a level
co;npared result signal when the detected level is greater than the
predetermined threshold level; -
masking means connected to the CRC bit end judging means
and to the level comparing means for masking, in a predetermined time
interval, the level compared result signal when the masking means is
supplied with both of the CRC bit end signal and the level compared
result signal, the masking means producing a trigger signal when the

masking means is supplied with the level compared result signal after



description proceeds. According to a first aspect of this invention, there
i's sprovi ded a synchroni zi ng system conprising: denodul ati ng mneans
receiving a received signal for denodul ating the received signal to produce
a denodul ated signal having a CRC bit; CRC hit end judgi ng neans connect ed -
to the denodul ati ng neans for judging an end of the CRC bit of the -
denodul ated signal to produce a CRC bit end signal; received signal |eve
det ecting nmeans receiving the received signal for detecting a | evel of the
received si gghk predétedyfitnéd debRCiwebrivallehndi gnal having a detected |evel;
l'evel conparing means connected to the received signal |evel detecting

ans for conparing $ymchHronizimg Imeansoiconhectist dot thie | demodilatimg wiidaws

redeterm ned threshold leyel to produgce a |evel conpared result_ signal
vhen the det 8adedol the maskingameansdor synehronizingitheodemedulated signal

Compar e GE GRSt St oo SembAh ol Fopbi Btne
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producing a trigger sAgeardifienté Na ®eebindl aspacs ofS thiFPinvéntioh! thére is

| evel conpared result signal after
provided a synchronizing system comprising: .

den_lodulatingl _mean.é" receiving a- received signal for
| de’modulatiiig -the:'; received sigﬁal to produce a tiemod_ulat'ed signal -
having a CRC bit; = -~ = . _—_ o .
_ ‘ CRC bit-end jﬁdging means connected to the demodulating
means for judging' an end of the CRC bit of the demodulated signal to
produce a CRC bit end signal; | |
received signal level déﬁecting means receiving the received
signal for detecting a level of the received signal to piodixce a detected
level signal having a detected level; | |
level comparing means connected to the received signal level
detecting rﬂeans for comparing the detected level of the detected level
signal with a predetermined threshold level to produce a level
compared result signai when the detected level is greater than the
predetermined threshold level;
triggering means connected to the ‘CRC bit end judging
means and to the level comparing means for producing a trigger signal
when a predetermined time interval elapses when the triggering means
is supplied with the level compared result é_ignal and after the
triggering means is supplied with both of the CRC bit end signal and
the level compared result signal; and
synchronizing means connected to the demodulating means
and to the triggering means for synchronizing the demodulated signal

with the received signal by producing and supplying, in response to the



the predetermned tine interval; and synchronizing nmeans connected to the
denodul ati ng neans and to the maski ng neans for synchroni zing the

denodul ated signal with the received signal by producing and supplying, in
response to the trigger signal, a bit synchrgnous signal to the -
denodul ati ng neans. According to a second aspect of this invention, there

i s provided a synchroni zing system conprising: denodul ating neans
receiving a received signal for denodul ati ng the received signal to produce

a denodul at ed; S| g n Ss | irg&i ‘m- ed
tio the dermdu?ﬁggefil g\r% %ﬁ%o%n en%ﬁafl ﬁteﬁ éég{g ﬁﬁ%%%fst
demodul ated signal to Abear@m atéRe WHir@ndspeanaof thEseineensionaltHeree!is
detecting neans receiving the recelved signal for detecting a | evel of the
recei ved si gnprovisled aok;mchratmlmngesystemk:om@wingiaw ng a detected |level;

| evel conparing rreansﬁieonnect ed.to the received signal |evel, detecting
means for conparing t mgevmeansmecmgt e® | Eeeaivedynsignal h for

then the det eBIpdEnES the  LEeFiveh Fiefial S aebarRenaq demmodiFted ignal
triggering nﬁ?ﬂéﬂ'fé’@?ﬂ{e%ﬁ? the CRC bit end judging -

CRC bit end judging means connected to the demodulating
means for judging an end of_ the CRC bit of the demodulated sigrial to
‘produce a CRC bit end signal; -

received signal level detecting means receiving the received:
signal for detecti'ﬁg levels of the received signal to produce a detected
level s1gnal having detected levels; '

- level equalizing means connected to the received signal level
detectiig means for equalizing the detected levels of the detected
level signal to pi‘o_duce an equalized detected level signal having an
equalized detected level Which is equal to an average level of the
detected levels;

ievél comparing means connected to the level equalizing
means for comparing the equalized detected level of the equalized
detected level signal With a predetermined threshold level to produce a
level compared result signal when the equalized detected level is
greater than the predetermined threshold level;

maskmg means connected to the CRC b1t end judging means
and to the level comparing means for masking, in a predetermmed time
interval, the level compared result signal when the masking means is
supplied with both of the CRC bit end signal and the level compared
result signal, the masking means p.roducing a trigger signal when the
masking means is supplied with the level compared result signal after |
the predetermined time interval; and

synchronizing means connected to the demodulating means



means and to the | evel conparing neans for producing a trigger signal when
d predetermned tine interval el apses when the triggering nmeans i s supplied
with the | evel conpared result signal and after the triggering nmeans is

supplied with both of the CRC bit end signalgand the | evel conpared result -
signal ; and synchroni zi ng means connected to the denodul ati ng neans and to
the triggering nmeans for synchronizing the denodul ated signal with the

recei ved signal by producing and supplying, in response to the 5 trigger

signal, a bi tasgnhtheousaskipgl mears forayndhrenizisigntite derhoduwldted digrml
third aspect of this invention, there is provided a synchronizing system

conpri si ng: mﬁﬂuﬁhatqa@@iveéaaignraddw produsing:asdvewpplyjng, iharesponse to the
CRO bi - CRO WHEEEh ATEBAL STREIRCTBS S8ne) 1oHBeIaABI IR ARE FBHASY or
daing an end of e licoiheo'ia e ASIRIYAbat bl SoBERAHS, S 1o
(eEoLved Loyl e icHibulatay syl it o anel 0 produce 2
demodulating means receiving a received signal for
demodulating the received signal to produce a demodulated signal
having a CRC bit; '

CRC bit- end judging means connected to the demodulating -
means for judging an end of the CRC bit of the demodulated signal to-
produce a CRC bit end signal;

received signal level detecting means receiving the received
signal for detecting levels of the received signal to produce a detected -
level signal having detected levels;

level equalizing means connected to the received signal level
detecting means for equalizing the detected levels of the detected level

| signal to produce an equalized detected level signal having an equalized
detected level which is equal to an average level of the detected levels;
' level comparing means connected to the level equalizing
means for comparing the equalized detected level of the equalized
detected level signal with a predetermined threshold level to produce a
level compared result signal when the equalized detected level is
greater than the predetermined threshold level; '
triggering means connected to the CRC bit end judging
means and to the level comparing means for producing a trigger signal
when the triggering means is supplied with the level compared result

signal and when a predetermine&- time interval elapses after the

triggering means is supplied with both of the CRC bit end signal and
the level compared result signal; and

synchronizing means connected to the demodulating means



| evel equalizing nmeans connected to the received signal |evel detecting
means for equalizing the detected | evels of the detected |evel signal to
produce an equalized detected | evel signal having an equalized detected

| evel which is equal to an average |evel of7the detected |evels; |evel
conparing neans connected to the | evel equalizing neans for conparing the
equal i zed detected | evel of the equalized detected |level signal with a
predeterm ned threshold | evel to produce a |evel conpared_ resu]t. signal
when the equamndzsdthettaiggering eneansgiorasachnonizing thecdemedulatad signal

threshol d | evel,; skin ans cqonnectedq to the CRC bjt. end judgin a

and to the IS tERsetngd sERaLiy Draduchg and SUBPIKiDE. Il SEPAIEL0 the
interval, the.: . r | . -t ' '

supp | od wi tBEET, o fReh Hlp sy Hro At he' it ARBIATAR kRS, | |

signal, the masking neans producing a trigger signal when the nmasking neans
ts supplied with the level conpared result signal- after t-he predeterni ned

tinme interval; and syncBRIEF DESERIPTIONORTHE DRAVANGS ati ng neans

6 and to the masking _means for synchronizing the denmodul ated signal with

the received signal Bigerloiriai blpckndiagramyoefa synshrenjzingsystemaccording

to a first embodiment of this invention; '

Fig. 2 is a block diagram of an e_&ge detecting circuit of the
syhchronizing system illustrated in Fig. " 1; '

Fig. 3 is a view for use in describing an operation of the.
synchronizing system illustrated in Fig. 1; '

Fig. 4 is another view for use in describing the operation of
the synchronizing system illustrated in Fig. | 1;

Fig. 5 is a block diagram of'a synchronizing system according
to a second embodiment of this invention;

Fig. 6 is a block diagram of a synchronizing system according
to a third embodiment of this invention; and

Fig. 7 is a block diagram of a synchronizing system according

to a fourth embodiment of this invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figs.1, 2, 3, and 4, a synchronizing system
according to a first embodiment of this invention will be described in
detail.

In Fig. 1, the synchronizing system comprises a phase
detecting circuit 1, a demodulating circuit 2, a CRC bit end judging
circuit 8, a RSSI detecting circuit 4, an edge detecting circuit 5, a bit
synchronous circuit 6, and a bit synchronous correcting circuit 7. The
demodulating circuit 2 is connected to the phase detecting circuit 1.

The CRC bit end judging circuit 3 is connected to the demodulating



trigger signal, a bit synchronous signal to the denodul ati ng neans.
Aceording to a fourth aspect of this invention, there is provided a
synchroni zi ng system conprising: denodul ating neans receiving a received
signal for denodul ating the received signal go produce a denodul ated si gnal-
having a CRC bit; CRC bit end judgi ng neans connected to the denodul ati ng
means for judging an end of the CRC bit of the denodul ated signal to
produce a CRC bit end signal; received signal |evel detecting neans

recei vi ng t heireaiti 2ed Fherelgd detdetient cirguites 45 eoanedcbed tecidies SREi lgitaénd
to produce a detected |evel signal having detected |levels; |evel equalizin
nmeans conneciBdging: rirewiteid cand dioaltheeVBESdedetectingmesrenitod. equBhezibig

etect o | cvaVRAHFRAOWRGITEHIAD i canneetedtd oo adaeciefeding FirGE s e
fhe | ovel - cqbif sytininshal BEHetifkRiReuiy 5 ob8BOted o PERBir RG Ghobé

he equal i zed; S ' etoer m ned threshold | evel to
elf@ﬁﬁ% %hd €9 the daﬁ%d%qé%g [l

roduce a | evel conpared result sign e equalized detected level is

reater than the preddlps phase tetectiagdcireuit 1 receesy anecdived signadcfirotn

o the CRC bit end judging neans and to the |evel conparing neans for
roducing a @m gydensiayfuot shown)e (Fhegntenpanisasuppliediwith airadio signal -

| d 1t e - T
evel compar %o I;reos uce and supply the__ received signal to the phase detecting circuit

~—+

iy oo s ll (@ Y oo o 4

| 1. The received signal has an.mternigdiate_;fieégenqy and a CRC bit. |
The received signal is a phase modulated signé.l; " iThe phase detecting: |
. circuit 1 detects rise of phases of fhe.received signal to préducé a phase -
detecting signal having the CRC bit. The phase detecting circuit 1
supplies the phase detecting signal to the demodulating circuit 2. For
example, the phase detecting circuit 1 is sﬁpplie‘d with a phase
modulated signal such as QPSK, as the received signal, the phase
detecting. circuit 1 detects, by a phase sampling circuit, amount of
| change in serial bit interval to produce the phase detecting signal.
The demodulating circuit 2 is supplied with the phase detecting signal.
The demodulating circuit 2 demodulates, by a syhchronous signal of bit
rate or baud rate, the phase detecting signal to produce a demodulated
signal having the CRC bit.
The CRC bit end judging circuit 3- is supplied with the
demodulated signal from the demodul.a-ting circuit 2. The CRC bit end
judging circuit 3 judges an end of the CRC bit of the demodulated signal

to produce a CRC bit end signal. The CRC bit end judging circuit 3
detects data error of the demodulated signal. '

_ The RSSI detecting circuit 4 receives the received signal.-
, The RSSI detecting circuit 4 detects a level of the received signal,
namely, a RSSI level, to produce a detected level signal, namely, a RSSI
level signal having a detected level, namely, the RSSI level. For



signal and when a predetermned tine interval elapses after the triggering
means is supplied with both of the CRC bit end signal and the |evel

conpared result signal; and synchronizing nmeans connected to the
denodul ati ng neans and to the triggering geans for synchronizing the .
denodul ated signal wth the received signal Dby producing and supplying, in--
response to the trigger signal, a bit synchronous signal to the
denodul ati ng nmeans. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a bl ock

di agram of a gyRGh | - 8
mvention: Fi @ R B L S AIR A Y A oey i,
synchr oni zi ng IsyshisreventstheRSSI deféeting cifoudt 43praluces 8 RSSI veltage of an
descri bing an operation of the synchronizing systemillustrated in Fig.

Fig. 4 is anoamalogi signal theé corresponds kg amenyelopei of aobunsé frame that

synchroni zi ng stenlllu ated.in FEi 5 IS hl ock -di agram of a
synchr oni zi ngpg’ %ﬁrﬁ}lle(;eﬁt’gﬁﬁﬁ@ @Fr%%d?%}'e fSlng?« i nventi on; :
Fig. 6 is a block dlag S e dj t,.9 anidid j
erbodi ment “of Uhi s 1 noatid oied, TRErRE Aredi Y SEARAPREH At the RSB fevel
synchroni zi ”gsi;g’ﬁél?'ﬂrf’&%iﬂi ‘the CRC bit end signal to produce an edge detecting

signal, as a trigger s1gnal. The edge detectmg c1rcu1t 5 compares the

“ RSSI level with a predetermmed threshold Ievel to produce & level_'-:.;
' compared result s1gnal when the RSSI level ls greater than the
predetermmed threshold level. The edge detectmg c1rcu1t 5 masks, m .

. a predetermined time interval, the level compared result signal When-"ji' |

t;he e,dge detecting circuit 5 is supplied with both of :the CRC blt end
signal and the level compared -result signaL Thereafter, the edge :
detecting circuit 5 produces the edge detecting signal, as the trigger °
signal; when the edge detecting circuit 5 is supplied with the level
comi)ared result signal after the predetermined time interval. :

The bit synchronous circuit 6 produces, in response to.the
trigger signal from the edge detecting circuit 5, a bit eynchronou's signal
having a bit synchronous phase which is synchronoue to a phase of the
trigger signal. The b1t synchronous correcting circuit 7 is supplied
with the bit synchronous signal from the bit synchronous circuit 6.
The bit synchronous correcting circuit 7 corrects drift of a phase and a
frequency of the bit synchronous signal to produce a bit synchronous
correct signal. The bit synchronous correcting circuit 7 supplies the
bit synchronous correct signal to the demodulating'circuit 2. Thereby,
the synchronizing system synchronizes the demodulated signal with
the received signal. .

In Fig. 2, the edge detecting circuit 5 comprises a hysteresis
comparator 8, a pulse width controlling circuit 9, and a RSSI masking

circuit 10. The hysteresis ¢comparator 8 is connected to the RSSI



to a fourth enmbodi ment of this invention. DESCRI PTION OF THE PREFERRED
ENMBODI MENTS Referring to Figs.1l, 2, 3, and 4, a synchronizing system

according to a first enmbodinent of this invention will be described in.
detail. In Fig. 1, the synchronizing systerTL g conprises a phase detecting
circuit 1, a denodulating circuit 2, a CRC bit end judging circuit 3, a

RSSI detecting circuit 4, an edge detecting circuit 5 a bit synchronous
circuit 6, and a bit synchronous correcting circuit 7. The denodul ati ng

circuit 2 isdeeapfisigeeitcuitns. PIRRR ﬁ%ﬁ@fdsw c@tﬁﬁa&étol' 8 iiestppliid with a

judging circuit 3 is connected to the denmodul ating circuit 2. The edge

detecting ci referterice svaltagec herving tiie Cﬁ@dlettermmﬂeduﬁhresholldr dBIVB13 aftthe
to the RSSI det ectl ng circuit_4. The bit synchronous circuit

connect ed t optd lneontarolhgl& cinemit 95is copnested 49 ﬁbﬁr@ﬁ&:b&@ﬂﬂéﬁd&i@lg
Gemodul at Lécin%ﬁ‘ﬁﬁ% 2 The ST oo ARGt .f@&é’t"cbtyq%g?e&wstlaé‘ﬁrvcamals
51 gnal to pr SARBSRERRR, By 3o, PHR B lec AR GOl igR, Gl 90l el FHE bt
circuit 1. ThoncheBhotd &iredft 6has an internediate frequency.and-a. CRC bi t.
th'the RSSI level

The hysteresis comparator 8 1s supphe;
~ signal” and the reference voltage. b The':-:_
' compares the RSSI . level of ‘the - RSS,' |
predetermmed threshold level of the reference voltage: t produce the*
level compared result signal when the RSSI level is-greater- ‘than the
predetermmed threshold level.  The pulse ‘width controlhng circuit 9
is supplied with the CRC bit end signal from the CRC bit end judging
circuit 3 to produce a pulse signal having a constant time interval.
When the RSSI masking circuit 10 is supplied with both of the level
compared result signal and the pulse signal, the RSSI masldng
‘circuit1l0 masks, in the predetermined time interval, namely, in the
constant time interval of the pulse signal, the level compared result
signal. Namely, the RSSI masking circuit 10 does not produce the
edge detecting signal, n'amely, the trigger signal in the constant time
interval of the pulse signal. Thereafter, the RSSI masking circuit 10
produces the edge detecting signal, namely, the trigger signal, when the
RSSI masking circuit 10 is supplied with the level compared result
signal after elapse of the constant time interval of the pulse signal.

Referring to Figs. 3 and 4 together with Figs.” 1 and 2, an
operation of the synchronizing system will be described.

Fig. 3 is for wuse in d-escribing the operation of - the
synchronizing system which is supplied with first and second radio
signals RS1 and RS2 which are not overlapped. Since the first and
second radio signals RS1 and RS2 are not overlapped, the RSSI



The received signal is a phase nodul ated signal. The phase detecting
circuit 1 detects rise of phases of the received signal to produce a phase
detecting signal having the CRC bit. The phase detecting circuit 1 supplies
t he phase detecting signal to the denodulati?g circuit 2. For exanple, the-
phase detecting circuit 1 is supplied with a phase nodul ated signal such as
QPSK, as the received signal, the phase detecting. circuit 1 detects, by a
phase sanpling circuit, anount of change in serial bit interval to produce
the phase detRGeicting bﬁ'l:%ht 4TbsoaeeesttmtRsm GpyELsH 1gm?al Fawi agoth@@{ssl he{:8F
phase detecting signal. The denodul ating circuit enodul at

synchronous svhich mfhigh froure rise lofus flmterambeupi’agnaddtlacdﬁ tige Eﬁwlﬁi'adﬂ)
produce a dempdul ated_signal having the CRC bit, The CRC bit_ end judgi ng
circuit 3 issigppliRRltoiiall o€ aisecend ramap sugmnalrl?a%qfrtheoﬁnstimdm signal
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produce a detecte nanel y, S|gna I'ng a

detected | evRSShelewvel, is fgi'e%éi' tlean! the Fﬂedetermmed threshold level. - The
RSSI masking circuit- 10. produces the. edge detectmg s1gnal namely,

the trigger signal, when the RSSL maskmg cu'c"' ' "1s_____uppl1ed w1th
;the level compared result SIgnal after elapse of'--'-the oonstant t1me ;
mterval of the pulse signal. As a result, the RSSI maskmg c1rcu1t 10
-produces the tngger signal which has a low level in the constant tlme
interval of the pulse signal. Namely, the RSSI maskmg circuit 10
does not produce the trigger signal in the constant time interval of the
pulse signal. Thereafter, the RSSI masking circuit 10 pr’oduoes the
edge detectmg signal, namely, the trigger signal, after elapse of the
‘constant time ‘interval of the pulse signal. Since rise of the RSSI level
signal corresponds to rise of each of other signals, the trigger signal can
make the bit synchronous circuit 6 normally operate.

Fig. 4 is for use in describing the operation of the
synchronizing system which is supplied with the first and second radio
signals RS1 and RS2 which are overlapped. Sir_l_ce the first and second
radio signals RS1 and RS2 are overlapped, the RSSI detecting circuit 4
produces the RSSI level signal having the RSSI level which is held at a
high level. Therefore, the hysteresis comparator 8 compares the RSSI
level of the RSSI level .signal with the predetermined threshold level of
the reference voltage to produce the level compared result signal
because the RSSI level is greater than the predetermined threshold
level. Although the RSSI detecting circuit 4 produces the RSSI level

signal having the RSSI level which is held at the high level, the RSSI



9 exanple, the RSSI detecting circuit 4 is inplenented by a log anplifier.
In.this event, the RSSI detecting circuit 4 produces a RSSI voltage of an
anal og signal that corresponds to an envel ope of a burst frane that
proportions with an electric field of the rz?ei ved signal. The edge
detecting circuit 5 is supplied with the RSSI' | evel signal and with the CRC
bit end signal to produce an edge detecting signal, as a trigger signal.

The edge detecting circuit 5 conpares the RSSI level with a predeterm' ned
threshol d | evelasking' eftneital0l proldueeBPihée kdes detestingakighan | the
| evel is greater than the predeterm ned threshold |evel.” The edge de dting
circuit 5 maﬁirsggen sigpaddskeni thed RSSE maslkkingatircuile 10eisesupplisat evith the
result signal n the edge detecting circuit 5 is suppliied wth both of
the CRC bit &eipgmaae.& result signalafiexelapseefithe §pgﬁ§ant timerinterval of

EP?gSS?esf’Sﬁiﬁ'” & {ignal . A8 dcrdante £e dreST Raskilg el 1A praduces

Synohr onous. CRFLEY fsélg?ﬁ“ mﬁ?’% Bdf p(‘%’iﬂf‘%ﬁ%@ﬁ %#ﬁ%%#ﬂi iR meBRiab bt

edge detecti rghecipieldet signal.bl tmmelyorthesmmnqhabm* gcﬁcﬁi_ ﬁﬁ%@é@“ﬁﬁﬁ
phase which is s nchronous to a ph ase o the trjgger - St

synchr onous qmmﬁme thecirigger signaki iy :

signal fromthe bit sypchronous. &

circuit 7 cosignal. dThereafterpitd

signal to pf%d%ectmgbgiga C&&&“y

| preamble time mterval of the second radm signal rémains; the*trigger
signal can make the bit synchronouo circuit 6 nofmally operate

Referring to Fig. 5, a 'synchronizing system according to a
second embodiment of this invention :will be . déscribéd‘ in detail.
Similar parts are designate_d by_ like reference numerals. A

In Fig. 5, the synchronizing system compriées the phase
detecting circuit 1, the demodulating circuit 2, the CRC bit ehd judging
circuit 3, the RSSI detecting circuit 4, the bit synchronous circuit 6, the
bit synchronous correcting circuit 7, and a trigger device 11. The
trigger device 11 is connected to the CRC bit end judging circuit 3 and
to the RSSI detecting circuit 4. The bit synchronous circuit 6 is
connected to the trigger device 11. '

The trigger device 11 comprises the hysteresis comparator 8
and a trigger circuit 12. The trigger circuit 12 is comnected to the
hysteresis comparator 8, to the CRC bit end judging circuit 3, and to the |
bit synchronous circuit 6. The trigger circuit 12 produces the trigger
signal when a predetermined time interval elapses when the trigger
circuit 12 is supplied with the level compared result signal and after

~ the ftrigger circuit 12 is supplied with both of the CRC bit end signal




correct signal. The bit synchronous correcting circuit 7 supplies the bit
synchronous correct signal to the denodulating circuit 2. Thereby, the
synchroni zi ng system synchroni zes the denodul ated signal with the received
signal. In Fig. 2, the edge detecting circuit 5 conprises a hysteresis
conparator 8, a pulse wdth controlling circuit 9, and a RSSI maski ng
circuit 10. The hysteresis conparator 8 is connected to the RSSI 10
detecting circuit 4. The hysteresis conparator 8 is supplied with a

f
e cont r ofPREnS1EVRE CoipBEEHFENI IR abl CHUR pled girchif 12 S8Bplies
circuit 3. Tﬂee%ﬁf% é’i@fgﬁ‘@lﬁé'théllhtjé%rmﬂlmﬁ@ui%the hystereSI s

conparator 8 e pulse width controlling circuit 9, and to the bit
synchronous circuit aRefewringsterFig.s 6¢ casynzheronizing sgrppelmdwcordlmg‘neto a

RSSI | evel 5|g_nal and the reference voltage. __The hyster sis._c ar at or
onpar es t het ewlmentnét%@smvewmnwgm desermibe énpdet&)errSmﬂar

hreshol d | evel, of _t refere to roduce he | evel conpared
esult si gnaPaRHLATE q;gg,atp 58@%'{9&08 -pr edet er ni ned
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detecting circuit 1, the. demodulatmg clrcult 2, the CRC bit end judging

circuit 8, the RSSI detect .'cn'cult 4, the edge: detectmg cn'cult 5, the
bit synchronous ¢ircuit 6;:the bit synchronous cor '_'ectmg c1rcu1t 7,and a

: level equalizing circuit .13 Thé level equahzmg cn'cult 13 is connected»

to the RSSI detectmg clrcult 4. -The’ edge. detectmg circuit 5 is.
connected to' the level -equ_ahzmg circuit - 13.  ~The" hysteres1s
comparator 8 of the edge detecting circuit 5 is connected to the level
equalizing circuit 13. | |
The RSSI detectirig circuit 4 detects levels, namely, RSSI
levels of the received signal to produce a detected level signal, namely,
a RSSI level signal having detected levels, namely, RSSI levels. The
level equalizing circuit 13 is supplied with the RSSI level signal having
the RSSI levels. The level equalizing circuit 13 equalizes the RSSI
levels of the RSSI level signal to produce an equalized detected level
signal having an equalized detected level which is equal to an average
level of the RSSI levels. The level equalizing circuit 13 is
imﬁlemented by a circuit which digitally sample;s the RSSI level signal
to obtain sampling values and to equalize the sampling values. Also,
The level equalizing circuit 13 may be implemented by a computing
circuit or various filters and integrating circuits.
The hysteresis comparator 8 compares the equalized detected
level of the equalized detected level signal with the predetermined
threshold level to produce the level compared result signal when the

equalized detected level is greater than the predetermined threshold



circuit 3 to produce a pulse signal having a constant tine interval. Wen
the RSSI masking circuit 10 is supplied with both of the |evel conpared
result signal and the pul se signal, the RSSI masking circuitl0 masks, in
the predetermined tine interval, nanely, in the constant tine interval of
tthe pul se signal, the |level conpared resulﬂ4signal. Nanely, the RSSI :
rasking circuit 10 does not produce the edge detecting signal, nanely, the
trigger signal in the constant tinme interval of the pul se signal.
hereafter, ihe RSSI masking circuit 10 produces the edge detecting signal
iamely, the ﬁﬂger signal, when the RSSI masking circuit 10 is. supplied

Wi th the |evel conpargds éﬁ%#ht S P : ng% G‘g’y'g%h%ﬁ_?lﬁkdéggg ?her i

nterval of the pul se signa
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Fig. 3 is for use in describing the operation of the synchroni zing-system
whi ch i s supBiméthmpairts larretdeslgmafuhyrlﬂrb refergne¢ nurfiérals] RS2 which-are
f
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10t overl apped. Since the first and second radio signals RSl.and RS2 are
10t overlapped, the AgBIFig. det tbei synchrenizing %YMegomm'lS&ltthvphase
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Cmar et nSiERfE 8, R RISTEIbtedlitis Y e
. synchronous cn' :

level equahzmg _

- to the RSSI detec ng
_the level equahzmg rtor:
- trigger device 11' 1s conn sted 1 ‘the level equahzmg cn-cult 13
- The RSSI detectmg circuit 4 detects levels namely, RSSI

levels of the received s1gnal to produce a detected level signal, namely,
a RSSI level signal: havmg-detected levels, namely, RSSI levels. The
level;equalizing circuit 13 is supplied with the RSSI level signal having
the RSSI l_ovels. The level equalizing circuit 13 equalizes the RSSI
levels .of th_o RSSI level signal to produce an equalized detected level

signal having an equalized detected level which is equal to an average
level of the RSSI levels.

The hysteresis comparator 8 compares the equalized detected
level of the equalized detected level signal with the predetermined
thr-_oshold level to -broduce the level compared result sighal when the
equalized detected level is greater than the predetermined threshold
level.

While this invention has thus far been described in
conjunction with a few preferred embodiments thereof, it will readily be
possible for those skilled in the art to put this invention into practice in
various other manners. For example, the synchronizing system may

comprise an AFC circuit and an AFC correcting circuit instead of the bit



of the RSSI |evel signal with the predeterm ned threshold | evel of the
reference voltage to produce the | evel compared result signal when the RSSI
| evel is greater than the predeterm ned threshold | evel. The RSSI nasking
circuit 10 produces the edge detecting signal, nanely, the trigger signal
when the RSSI masking circuit 10 is supplied with the | evel conpared result-
signal after elapse of the constant tine inggrval of the pulse signal. As a
result, the RSSI masking circuit 10 produces”the trigger signal which has a
low I evel in the constant time interval of the pulse signal. Nanely, the
RSSI maski ng CIFCULI 10 does not produce the trigger signal in the constant

time interval I T t 10
produces the sg tljé%tog%% ?ﬁ&ﬁé ? g%ﬁé d ér;}gére?é Eﬁl %hfﬁﬁ?lggsglr)rfsgl%%g %ﬁ%‘{ﬁw

el apse of the Constanhécbfamgtt%rﬂﬁs ﬁivémoﬁuim ?bﬁﬁiﬂe t&ldﬁtamlg;eeﬁéchb@ :
RSSI | evel signal corresponds to rise of each her signals, -the trigger

si gnal can nsyachrenizingyoperations elvemlwhenndzhm1 $yndpmmzengﬁsgstems1s
for usé in describing the operation of_th ﬁnchronl |ng ysteml\é\/ﬁ‘n-l hBil
supplied wit Bumdmdm hathe §§déﬂ(§13§§l$)“§ﬂ@ &1'@%@11' BRPERIT B arkhis is
over | appe i nce t |rst and.second ad| Q _Si Sl and, RS2.a

over| apheh DReaRss the. pEBERRANIFHE PYsto, Gu 1GEtHHhE SR SagRpf 8hgh of the
havi ng t he t X , .
hysteresi s ¢ %%i&“%%%%ﬁﬁ*ﬂeﬁ&% Eﬂ/ﬂ;%%l &%ﬁiﬁgﬁéfﬁi% jad it
with the preg¢Rp&s 16%5ﬁm§$hheh sﬁ‘é%v@ﬂa dr&¥ sédate vol tage to produce
the | evel corrpare result signal because t RSSI level is greater than the
pr edet er m ned t hr eshoAdso, accordmg to this mventlon it is possible to prevent

malfunction due to change of the RSSI level. This is because, since

10 the synchromzmg system comprises the hysteresis comparator which
compares the RSSI level with the predetenmined threshold level, the
hysteresis comparator prevent influence of the change of the RSSI level

that is caused by modulation ripple or fading.



| evel . Nthoumm ecting circuit 4 produces the RSSI |evel signal
havi ng thmm""lm lm h is held at the high level, the RSSI 12

maski ng ¢ E 'ﬁs the edge detecting signal, namely, the tri gger
si gnal, when the RESI snasking circuit 10 i §gsuppl i ed with the Ievel
corrpared result signal after elapse of the constant tine interval of the
pul se signaL As a result, the RSSI masking circuit 10 produces the trigger
signal which has a low level in the constant tine interval of the pulse

si gnal . I\lavﬁlm'pqg\ecmmgklgg circuit 10 does not produce the trigger
signal the constant time interval of the pulse signal. Thereafter, the RSSI -
masking circuit 10 pridudesyhiekreddeiniesystemgomprisingnanel y, the tri gger
signal, after elapse of the_constant tinme interval of the pul se signal
Therefore, in case tidamedulading: emeans reoiving of tFeceiNg §1§jh%1$ fez1

e Fo2 oy Gk i HepiPea e, B SR B S ki

Referring tgthﬁ}%ilg{%‘%t | ghronl zing system accordl ng to a second

enbodi nment h will be described in detail. Simlar parts are

desi gnated by l|ike rgR(PHEE entdlGi gin%' ﬂle'i'lﬁ c(ﬁméct@dst’é‘@&fidrﬂémt%ﬂﬁﬁg‘

conpri ses the phase detecting cifcuit denodulating circuit, 2, th
CRC bit end medgisfor judging an end of sa1d CRC b1t of sald demodulated s1gna1 to

produce a CRC bit end: 51gna1,

rece1ved s1gnal level detectmg means rec vmg__,sa1d rece1ved
signal for detectmg a level of sald recelved s1gn'a1 prodixce a detected=
level signal having a detected level, - e _

level comparmg means connected to sa1d rece1ved s1gna1 level
detecting means for comparing said detected level of said detected level
signal with a predétermined threshbld level to produce a level
compared result signal when said detected level is greater than said
predetermined' threshold level; '

- masking means connected to said CRC bit end judging means
and to said level comparing means for masking, in a predetermined
time interval, said level compared result signal when said masking
means is supplied with both of said CRC bit end signal and said level
compared result signal, said masking means producing a trigger signal
when said masking means is supplied_ with said level ‘compared result
signal after said predetermined time interval; and '

synchronizing means connected to said demodulating means
and to said masking means for synchronizing said demodulated signal
with said received signal by producing and supplying, in response to
said trigger signal, a bit .synchronous signal to said demodulating

means.

2. Asynchronizing system claimed in Claim 1, wherein said



circuit 3—theRSSHdetecting circuit 4, the bit synchronous circuit 6, the
bi.t synchronous corr ' circuit 7, and a trigger device 11. The trigger
devi ce 11 ‘mmj'(ﬂMiwwmm he CRC bit end judging circuit 3 and to the RSSI
detecting lef A t synchronous cifguit 6 is connected to the -
trigger device 11. The trigger device 11 conprises the hysteresis
conparator 8 and a trigger circuit 12. The trigger circuit 12 is connected
to the hysteresis conparator 8, to the CRC bit end judging circuit 3, and
to the bit sjeebl wumparinguiedns Teemipriggea dysterdsis2comypuceort ehich is
trigger signal when a predetermned_tine jnterval elapses when the trigger

circuit 12 i §ommtedotmsa7,ﬁ trgcei‘eeﬁia sigrﬁabbave& deégqtiglgsms,aﬁwidﬁhvstex?és
! it o with . .

the Pevel cotpmBaratr (bRpating seid devesied Teveror said Uefestedevet Signal
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be describedyppgyfet %ii%ﬁa?i whin PRaid adetdttsd 9level hx I#@aﬂe&f etRARe said
6, e

nunerals. In Fig. synchroni zi ng system conpri ses the phase detecting
circuit 1, tlpredeterniacidnthreslvold ledzelt he CRC bit end judging circuit 3,
the RSSI detecting circuit 4, the-edge detecting circuit .5, the bit
synchronous circuit 6, the bit synchronous correcting circuit 7, and a

8. Asynchronizing system claimed mClalm 1, wherein said

synchronizing means comprises: ES -

- a bit Synchrdhbﬁs circuit coﬁnécted'; tosaldmaskmg means-
for producing, in response to said trigger Signal;:.sﬁid"bit ‘synchronous
“signal; and | ' ' I |

- a bit synchronous correcting circuit connected to said bit
synchronous circuit and to said demodulating means for correcting said
bit synchronous signal to produce a bit synchronous correct signal and
for supplying said bit synchronous correct signal, as said bit

synchronous signal, to said demodulating means.

4. A synchronizing system comprising:

demodulating-. means receiving a receivéd signal for
demodulating said received signal to produce a demodulated signal
having a CRC bit; . _

. CRC bit end judging means connected to said 'demodulating
means for judging an end of said CRC bit of said demodulated signal to
produce a CRC bit end signal; '

received signal level detecting means receiving said received
signal for detecting a level of said received signal to produce a detected
level signal having a detected level;

level comparing means connected to said received signal level

detecting means for comparing said detected level of said detected level



| evel eq Andii ' mm 3. The level equalizing circuit 13 is connected
to the R%‘\“H[mm“uu uit 4. The edge detecting circuit 5 is connected
to the | eVel equal i*zifdg Circuit 13. The hysteresis conparator 8 of the
edge detecting circuit 5 is connected to the level equalizing circuit 13. -
The RSSI detecting circuit 4 detects |evel sl,b nanely, RSSI |evels of the
fecei ved signal to produce a detected |level signal, nanely, a RSSI |evel
signal having detected levels, nanely, RSSI |evels. The level equalizing

The T evel cquiial By cli praGe BinihEH RL ARy "RYSP 0PSBy 18yl
signal to prgﬁ%ﬁu ﬁgg?&g;ﬁqgmtwaﬂ sati &leteCpépiled l’ii%%xli‘ﬁt%ﬂ ARE id,

detected | ev to an average |l evel of the evel s.

| evel equal i prodetérminedlthiesliold levelf ed by a circuit which digitally
sanples the RSSI |evel signal to obtain sanpli ng val ues and to equal i ze the
Q

sanpl i ng val ues. Al solriggeringecmespal conngcterdr dai saith GRC boiti iemd: jmdging
Dy 2 SO B0 ChL Ul (0L AR L S R it £ e Smar
cauel 25, Sk RYBeto PRt g SRR FAMARE, MG, ol
's greater thadhAd4s Ruiistied With'shid 3606l €ompared result signal and after said
triggering means is supplied with both of said CRC bit end signal and - -

said level compared result signal; and L S
synchronizing means connected to said demodulating means:
and to said triggering means for synchronizing'said del_ilodﬁlated signal
with said received signal by producing and supplying, in response. to
said trigger signal, a bit synchronous signal to said demodulating

: 1

means.

5. A synchronizing system claimed in Claim 4, wherein said
level comparing means comprises a hysteresis comparator which is
connected to said received signal level detecting means, said hysteresis
comparator comparing said detected level of said detected level signal
with said predetermined threshold level to produce said level compared -
result signal when said detected level is greater than said

predetermined threshold level.

6. A synchronizing system claimed in Claim 4, wherein said
synchronizing means comprises:

a bit synchronous circuit connected to said maskihg means
for producing, in response to said trigger signal, said bit synchronous
signal; and

a bit synchronous correcting circuit connected to said bit

synchronous circuit and to said demodulating means for correcting said



14 level. Referring to Fig. 7, a synchronizing systemaccording to a fourth
enbodi nent m|||||lm|ﬂ|“u“nrﬂ|“|2 W Il be described in detail. Simlar parts are
desi gnat ed [ nunerals. In Fig. 7, the synchronizing system
conpri ses tHe phase Met®ectting circuit 1, t denodul ating circuit 2, the
CRC bit end judging circuit 3, the RSSI detécting circuit 4, the trigger
device 11, the bit synchronous circuit 6, . the bit synchronous correcting
circuit 7, and the level equalizing circuit 13. The |level equalizing
circuit 13 Itsltt@ﬁéﬁrms@ﬁgﬁ@q'ﬂwwhaﬁuéta Bit sﬁﬂﬁxﬁdﬂcﬁ%%oﬁ'f%tcﬁ bkl §n
connected to the level equalizing circuit . ThHe hysteresis conparator 0
the trigger fbeviswpplying ceai®cthhd tsymtierdrmusl esprect zistgnal,r cas t sh3d T
RSSI detecting circuit 4 _detects |levels, nanely, RSSI |evels of the

recei ved si gnaichronpwesignal,dka said demodnlatinganeansnel y, a RSSI | evel
signal - having detected | evels, nanely, RSSI |evels. The | evel equalizing
circuit 13 is supplied with the RSSI | evel signal having the RSSI |evels.

The | evel equalizingesCirquj | I's of the RSSI |evel
signal to produce an@qugjbgnﬁﬁ&gﬁ ﬂe%g? J}ﬁ%r#%gw ng an equali zed
detected |evel whi chgempaudhtin arm&\éﬁfsageeh@w% of gt hﬁfd%'i%d' eyiggal THer

hysteresis conparator 8 conpares the equalized de ected level of

equal i zed deiembddllhtmg saigh aleceivéd t signal ette tparoduved at ﬂlemdi@hbhﬂeel/dlgml
pr oduce the |evel nﬁar ed result si gnal when the
: ‘having a C

CRC bit end judging means connected to sald demodulatmg
means for judging an end of said CRC bit of said demodulated signal to .
produce a CRC bit end signal; '

received signal level detecting means receiviﬁg said received
signal for detecting levels of said received signal to produce a detected
level signal having detected levels; |

level equalizing means connected to said received signal level
detecting means for equalizing said detected levels of said detected
level signal to produce an equalized detected level signal having an
equalized detected level which is equal to an average level of said
detected levels;

level comparing means connected to said level equalizing
means for comparing said equalized detected level of said equalized
detected level signal with a predefermined thres._hold level to produce a
level compared result signal when said equalized detscted level is
greater than said predetermined threshold level;

masking means connected to said CRC bit end judging means
and to said level comparing means for masking, in a predetermined
time interval, said level compared result signal when said masking
means is supplied with both of said CRC bit end signal and said level
compared result signal, said masking means producing a trigger signal

when said masking means is supplied with said level compared result



; . :
equal i zed'detected | evel |ﬁhgreat er than the predeterm ned threshold |evel.

VWhile this r‘mmn M s far been described in conjunction with a few
preferred elm

f, it will readily be possible for those

skilled in the @art t 4 put this invention im@ practice in various other
manners. For exanple, the synchronizing systemmy conprise an AFC circuit .
and an AFC correcting circuit instead of the bit 15 synchronous circuit

6 and the bit synchronous correcting circuit 7. According to this

i nvention, isigeabaftdmsaid predeterminedxeime mteyrabrondzi ng operation even
when the synchroni zing systemis supplied with the radio signals which are
over | apped or seri al . SYACBroBizing,means connecied Howdidi dgmodulatingrmeans
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conpares. e Hag P ger g B DiECeyA Rt e AL R, Bopifitilnting
hysteresi s comgmmst or prevent influence of the change of the RSSI | evel

that is caused by nodul ation ripple or fading. '

8. A synchronizing system claimed in Claim 7, wherein sé.id'
level comparing means comprises. a hysteresis cox_inpé.fatﬁr‘ which is -
connected to said level equalizing means, said -hs;St;;resis comp'.ératdr? :
comparing said equalized detected level of said equalized detected 'leve.l.
signal with said predetermined threshold level to 'produce' said level
compared result signal when said__equalizéd detected level is greater
than said predetermined threshold level. a

9. A synchronizing system claimed in Claim 7, wherein said
synchronizing means comprises:

a bit synchronous circﬁit connected to said masking means
for producing, in response to said trigger signal, said bit synchronous
signal; and

a bit synchronous correcting circuit connected to said bit
synchronous circuit and to said demodulating means for correcting said
bit synchronous signal to produce a bit synchroﬁous correct signal and
for supplying said bit synchronous correct signal, as said bit

synchronous signal, to said demodulating means.

10. A synchronizing system comprising:

demodulating means receiving a received signal for
demodulating said received signal to producé a demodulated signal
having a CRC bit;



VHAT I S CLAHMED+S—i—Asynchroni zi ng system conpri sing: denodul ati ng

means receiy; ' i gnal for denobdul ating said received signal to

produce a d%wmﬂ“ﬂimﬁﬂnﬁ t‘i] having a CRC bit; CRC bit end judgi ng nmeans

connected to'% =l ng nmeans for j_%ilgi ng an end of said CRC bit of -
[

sai d denodul ated signal to produce a CRC bi't” end signal; received signa
|.evel detecting nmeans receiving said received signal for detecting a |evel
of said received signal to produce detected | evel signal having a detected

l'evel ; |evel conparingig@apgs gﬂ@ﬂ@;@g&éﬁgggﬁlg cb?x%ict'@&_t%i ganl de@ﬁﬁﬂuI%Fing

detecting neans for conparing sai evel of said detected |lev

signal with gn@saddoerjtidiangt Ahesiid!of daadeCRObit ofisaiel deimodaklatedpsigarhl to
result signal when said detected |evel is greater than said predeterm-ned
t hreshol d | epebduceskiCBChbitendosignaled to said CRC bit end judgi ng neans

MMiterval . said I evel EorpRdISIEEel [owRetecng: EF FRCRIIGENUAHL rpeeived
lied wth, bot f i d, CRC, bj | . L.dq!
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level signal having detected levels; -

level equalizing means connected to said received signal level - -

detecting means for equalizing said detected levels of said detected: '

level signal to produce an equalized detected level signal -having an
equalized detected level which is eqﬁal to an average level of said-
detected levels; .

level comparing means connected to said level equalizing
me;'ms for comparing said equalized:detected lével of said equalized
detected level signal with a predetermined threshold level to produce a
level compared result signal when said equalized detected level is
greater than said predetermined threshold level;

triggering means connected to said CRC bit end judging
means and to said level comparing means for producing a trigger signal
when said triggering means is supplied with said level compared result
signal and when a predetermined time interval elapses after said
triggering means is supplied with both of said CRC bit end signal and
said level compared result signal; and _

' synchronizing means connected to said demodulating means
and to said triggering means for synchronizing said demodulated signal
with said received signal by producing and supplying, in response to
said trigger signal, a bit synchronous signal to said demodulating

means.

11. A synchronizing system claimed in Claim 10, wherein

said level comparing means comprises a hysteresis comparator which is



when sai d masking neans 1s supplied with said | evel conpared result signal
af.ter saig ' I me interval; and synchronizing nmeans connected
to said d llﬂm uﬂmmmi l"l and to said nmasking nmeans for synchronizing said

denodul at ed sfgnal W tsh said received signal by producing and supplying, in
response to said trigger signal, a bit synclwronous signal to said
enodul ati ng neans. 2. A synchroni zing systemclainmed in Claiml, wherein -
aid | evel conparing neans conprises a hysteresis conparator which is
connected to said received signal |evel detecting neans, said hysteresis
{:orrpar ator coopaeichgdst daddt koteddeyaadizing mehdsdstid theysteresis sonnEratiotrh
said predeterm ned threshold | evel to produce said | evel conpared result

si gnal when comparing saidequalized dejectadleviehof saidiegqualizrd detected level
threshold level . 3. i zi t | aj neg i i m 1, wher ej i.d
Synchron zi nitERah i sAid core detiritGad PrreshdTe 1evel 10 ol Fara e
Synchr anoue. SopBaRSd IS ieRAICHIT i efidliddd Wbt 8ol 38 drdithr

said bit synghaareasl predstérmifledotishol@eesl. ating means for correcting
said _

12. A synchronizing system claimed in Claim 10, wherein
said synchronizing means comprises: | | '

a bit synchronous circuit connected to said tfig'gering means
for producing, in response to said trigger signal, said bit synchronoust
signal; and |

a bit synchronous correcting circuit connected to said bif
synchronous circuit and to said demodulatingi means for correcting said
bit synchronous siérgal to produce a bit synchronous correct signal and
for supplying said. bit synchronous correct signal, as said bit

synchronous signal, to said demodulating means.



<

bit synchronous signal to produce a bit synchronous correct signal and for
supplying said bit synchronous correct signal, as said bit synchronous
si.gnal, to said denodul ati ng neans. 4. A synchroni zing system conpri sing:
denodul ati ng neans receiving a received signg, for denodul ating said
received signal to produce a denodul ated signal having a CRC bit; CRC bit
end judgi ng neans connected to said denodul ati ng neans for judging an end

of said CRC bit of ' ' 0 bit_end signal;
recei ved signal | e%ﬁ@éﬁi%a&ﬁih%wﬁﬁﬁmg EXEWT
detecting a | evel of said recei vEYNCHRONIZING GRERATION ect ed | evel

signal having a detected |l evel; |evel conparing neans connected to said
riecei ved signal |evel detecting nmeans for conparing said detected |evel of
sai d detected |ABSTRACEjgnal with a predeternined threshold |evel to
produce a | evel conpared result signal when said detected |level is greater
than said predeterm ned threshold I evel; triggering neans connected to said

rigger o gnal - ahernA BREHBREITH WG ke N EUAROENG UGGt (hdiiaskrg ond ofd -

triggering CRC bit of the demodulated signal from the demodulating circuit (2) to produce a CRC
bit end signal. A RSSI detecting circuit (4) detects a RSSI level of the received signal
and produces a RSSI level signal. An edge detecting circuit (5) produces a level
compared result signal when the RSSI level is greater than a predetermined threshold
level. The edge detecting circuit (5) masks, in a predetermined time interval, the level
compared result signal in response to the CRC bit end signal and the level compared
result signal. The edge detecting circuit (5) produces a trigger signal after the
predetermined time interval. A bit synchronous circuit (6) produces the bit
synchronous signal. A bit synchronous correcting circuit (7) corrects the bit
synchronous signal to supply a bit synchronous correct signal to the demodulating
circuit (2).

Fig 1



means s supplied with said | evel conpared result signal and after said
triggering neans is supplied with both of said CRC bit end signal and said
| evel conpared result signal; and synchronizing nmeans connected to said
denodul ati ng neans and to said triggering nmeans for synchronizing said
denodul ated signal wth said received signal by producing and supplying, in
response. to said trigger signal, a bit synchronous si-gnal to said
denodul ati ng nmeans. 5. A synchroni zing systemclainmed in Caim4, wherein
said | evel conparing neans conprises a hysteresis conparator which is
connected to said received signal IeveEdi eg ng4neans, said hysteresis
conpar at or conparing said detected |evel . Oie«d detected level signal with
said predeterm ned threshold | evel to produce said | evel conpared result
signal when said detected level is greater .than said predeterm ned
threshold level. 6. A synchronizing systemclainmed in Caim4, whergin said
synchroni zi ng neans conprises: ajbit synchronous circuit connected tjo said
maski ng means for producing, in fesponse to sqjd trigger signal, saijd bit
synchronous signal; and a bit syhchronous cayrkcting circuit connectled to
said bit synchronous circuit and|to sahd—déﬁ;dukathﬂg means for corrjecting
said N
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19 bit. synchronous signal to produce a bit synchronous correct signal and
for supplying said bit synchronous correct signal, as said bit synchronous
signal, to said denodul ati ng nmeans. 7. A synchronizing system conpri sing:
denodul ati ng neans receiving a received signal for denodul ating said E
received signal to produce a denodul ated signal having a CRC bit; CRC bit
‘end j udgi ng neans connected to said denngvyating nmeans for judging an end
of said CRC bit of said denodul ated sign to produce a CRC bit end signal
recei ved signal |evel detecting neans receiving said received signal for
detecting |l evels of said received signal—ta praduc detected | evel signal
havi ng detected | evels; |evel equalizingr an<i£onn cted to said received
signal |evel detecting neans for equalizing sard déTected | evels of said
‘detected | evel signal to produce an equalized detected | evel signal having
an equal i zed detected |l evel which is equal to an average | evel of said
detected | evels; level conparing neans connectedto said | evel equalizing
nmeans for conparing said equalized detected l/fevel of said equalized

T0 6.

detected | evel signal withja predeterm ned threshold | evel to producg a
l evel conpared result signdl when said equalized deEB&3 Ef?%ﬁ1N§3
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greater’ than said predeterm ned threshold level; nmasking neans connected to
said CRC bit end judging nmeans and to said | evel conparing neans for
masking, in a predetermined tinme interval, said | evel conpared result

signal when said masking neans is supplied with both of said CRC bit end -
signal and said | evel conpared result signal, said masking neans producing
a trigger signal when said masking neans is supplied with said | eve
conpared result 20 signal after said praétfetermned tine interval; and
synchroni zi ng means connect ed %d ai d denpdul aji ng neans and to said

maski ng neans for synchroni zing ispi d dempplul atpd signal with said received
signal by producing and supplying} in responsefto said trigger signal, a
bit synchronous signal to said|dehodul ati hg nepns. 8. A syrjchroni zi ng

systemclaimed in Claim?7, e gf said |gevel .onparing negns conprises a
hyst eresi s conparator whicfsi sjconnected fo said | evel equdlizing neans,
sai d hysteresis conparator ‘weg ng sai d equdlized detectdd | evel of said

equal i zed detected | evel. sign Wi th saijd prgdeterm ned tRreshold | evel to
produce sai d l.evel conpared reputt signal] wherj said equal i 4ed det ect ed
| evel is greater than said pregetferm ned Jt hreghold | evel . '
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9. A synchronizing systemclainmed in Caim?7, wherein said synchronizing
means conprises: a bit synchronous circuit connected to said masking nmeans

for producing, in response to said trigger signal,

said bit synchronous

signal; and a bit synchronous correcting circuit connected to said bit -
synchronous circuit and to said denodul ati ng neans for correcting said bit
synchronous signal to produce a bit synchronous correct signal and for
suppl yi ng said bit synchronous correct sidddl, as said bit synchronous

signal, to said denodul ati ng nmeans. 10. A
denodul ati ng neans receiving a received si

recei ved signal to produce a denodul ated i gnal having a CRC

sync
gnal

roni zi ng system conpri si ng:
for denodul atj ng said

bit; 21 CRC

bit end judging neans connected to said dgnodulati ng neans flor judging an

end of said CRC bit of said denpdul ated si
signal; received signal |evel detecting ng
signal for detecting levels of said recei\
| evel signal having detect%g | evel s;
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| evel equalizing means connected to said received signal |evel detecting
means for equalizing said detected | evels of said detected | evel signal to
produce an equalized detected | evel signal having an equalized detected

| evel which is equal to an average |evel of said detected |evels; |eve
conparing neans connected to said | evel equalizing neans for conparing said
equal i zed detected |evel of said equalized detected |evel signal with a
predeterm ned threshold | evel to produce &7evel conpared result signa

when said equalized detected level is greater than said predeterm ned

t hreshold | evel; triggering neans coghect ed~t 0 id CRC bit end judging
nmeans and to said | evel conparing ”EFﬂE,IOR:;IOZ$Lin9 a trigger signal when
said triggering neans is supplied with said | evel conpared result signa

and when a predetermned tine interval el apses after said triggering neans

is supplied with both of sa-d—CREGbit+—erd—Ss+ghatl—and——saa—+evel—eenpared
result signal; and synchrori zi ng neans connected to said denodul atijng neans
and to said triggering nearls for.synchronizihg1faid denodul ated sidnal with
sai d recei ved signal by prqducing and supplyiihg, in response to saijd
trigger signal, a bit syncHronou ' =T i F meang. 11. A
synchroni zi ng- systemclaingd in [ aim 10, WhefRIGGER DBENMIQGE | conparfing -
nmeans conpr&;es a hyst eresi|s_conpar at or mhrgh*is
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connected to said | evel equalizing neans, said hysteresis conparator
conparing said equalized detected |evel of said equalized detected | evel
signal with said predeternmi ned threshold | evel to produce said | eve
conpared result signal when said equalized detected |level is greater than-
said predeterm ned threshold level. 12. A synchronizing systemclained in
Cl aim 10, wherein said synchroni zi ng neans conprises: a bit synchronous
circuit connected to said triggering mean® % or produci ng, in response to
said trigger signal, said bit synchronous signal; and a bit synchronous
correcting circuit connected to said ng fygﬁ;ro s circuit and to said
denodul ati ng neans for correcting said bi chrighous signal to produce a
bit synchronous correct signal and for supplying said bit synchronous
correct signal, as said bit synchronous signal, to said denodul ati ng neans.
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