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SYNCHRONIZING SYSTEM CAPABLE OF CERTAINLY 

EXECUTING SYNCHRONIZING OPERATION 

BACKGROUND OF THE INVENTION 

This invention relates to a synchronizing system which 

synchronizes a demodulated signal with a receive~ signal and which is 

used in a radio base station of the TDMA-TDD type .. 

Description of the Prior Art " 

Generally, in the. synchronizing system o~ t~e TDMA•TDD 
.. 

. type, the synchronizing system of the radio base station receives, as a ... 

rec'eived signal, a transmitting signal (control charinei signal) from the 

1 
other ~adio base station to judge timing of the received signal and to 

: synchronize a demodulated signal with the received: signal~ In the: 

syn.chronizing system of the TDMA-TDD type, timing of transmitting_ 
r 

. signals are random .and each of the received signals is a burst signal. 

·The radio ~ase station waits so as to receive, in series, the transmitting 

I signals. The synchronizing system of the radio base station detects ~n 

! edge of a RSSI (Received Signal Strength Intensity) level to produce an 

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 

Unexamined Patent Prepublication (koukai) No.29910/1994. The 

conventional synchronizing system comprises a received frame 

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 
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timing value signal to the transmitting frame generating circuit. The 

transmitting frame generating circuit generates, in response to the 

corrected timing value signal, a transmitting s~gnal as a demodulated 

signal. Thereby, the conventional synchronizing system synchronizes 

the transmitting signal with tha received. signal. 

in communication of the TDMA-TDD type, transmitting 

, signals of each of the radio base stations are, apart, tran~mitted so th~t 

, ·the transmitting signals are not overlapped. How~ver,:th~ _radio·-base: 
. . _.. :·. 

station is supplied with the.radio signals which are.overlapped.or serial. 
. . . . .. . : . . ·. ~ . . •. ... . ·.. . . . •.·· . 

due to physical distance difference in air transfer:o_r .multiple fading .... 
~ . 

In this event, the RSSI leyel of the received signal which is received by -

the ra{lio base station is not smaller than the predetermiited.level. As 

a result,: the radio base station does not. detect the.:edge of the RSSI 

level. Therefore, the radio base station does not ;discriminate head 
. 1 

bits of received sig~als after the second received signal when the radio 

base station is supplied with the radio signals which are overlapped or 

serial. As a result, receiving characteristic of the received sign~ls 

after the . ·second received signal is deteriorated and operational 

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 

c~~~ed by change of an envelope due to fading. 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. 

SUrv1MARY OF THE INVENTION 

It is therefore an object of this invention to provide a 



synchronizing system which is capable of certainly executing 

synchroniz~ng operation even when the synchronizing system is 

supplied with radio signals which are overlapped or serial . 

. It is anot~er object of th~ invention to provide a 

synchronizing system which is capable of preventing malfunction due to 

·change of RSSI level 

Other objects ·of this invention will be·come''. ·clear as .the 
···.-:.: .; .. : ... 

. . . . : ... .. . :·.-·~ -:. ··:.:, •. . . 

. description proceeds. . . . .. : -'.,:> /. · .. 

According to· a first ~spect ofthis-inventi~'h;~th~~~·'i.S::proVlded:: 
• • . . • -·~ ·''· . ; ,· •• . :· :.=:- • :·. ; . .. . . • • . 

·a synchronizing system comprising: · .. A\><<.:.·/'/_,.·.· 
demodulating means receiving a r~ceived .. ···~ignal for 

. . . . .. , .. 

demodulating the received ·signal to produce a demodulated signal 

having a CRC bit; 

CRC bit end judging me~ns connected to the demodulating 

means for judging an end of the CRC bit of the demodulated signal to 

produce a CRC bit end signal; 

:r;eceived signal level detecting means receiving the received 

signal for detecting 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 lev$1 to produce a level 
.· . 

compared result signal when the detected level is greater than the 

predetermined threshold level; . 

masking means connected to the CRC bit enci 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 
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the predetermined time interval; and 

synchronizing means connected to the demodulating means 

and to the masking means for synchronizing the demodulated sig~al 

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

trigger signal, a bit synchronous signal to the demodulating means. 

According to a second asp~ct of th~ invention, there IS 

provided a synchronizing system comprising: . 

de~odulating mean8'. receiving a· received signal for. 

damodulatmg .the received signal to prod~ce a demodulated signal 

having a CRC bit; > 

CRC bit·· end judging means connected to the demodulating 

mea~ for judging an end· of the· CRC ·bit of the demodulated signal t~ 

produce .:a CRC bit end signal; 

r~ceive~ signal· level detecting means receiving the received 

signal for detecting: a level of the received signal to produce a detected 

levefsignal having a detected level; 

level comparing means connected to the received signal le:vel 

detecting means for comparing the detected level of the detected level . 

signal with a predetermined threshold level to produce a level 

compared result signal when the detected level is greater than the 

predetermined threshold level; 

triggering means connected to the :.CRC bit end judging 

me.ans 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 signal 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 
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trigger signal, a bit synchronous signal to the demodulating means. 

According to a third aspect of this inventi<?n, there is 

provided a synchronizing system comprising: 

demodulating means receiving a received signal for 

demodulating the received signal to produce a demodulated signal 

having a CRC bit; 

CRC b~t end judging means connected to the demodulating 

means for. judging an end of the CRC bit .of the demodulated sigrtal to 

produce a CRC bit end signal; 

received signal level detecting means receiving the received·· 
. . 

signal for detecting level$ of. the received signal to produce a det~cted 

level s,i~nal having ~etected levels; 

level equalizing means connected to the received signal level 
i 

d~tectirlg mean~ for equalizing the detected levels of the detected 

level signal to pro_dµce 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; 

masking means connected to the CRC bit end ]udging 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 

the predetermined time interval; and 

synchronizing means connected to the demodulating means 
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and to the masking means for synchronizing the demodulated signal 

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

trigger signal, a bit synchronous signal to the demodulating means. 

According to a fourth aspect of this invention, there IS 

provided a synchronizing systein comprising: 

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 equa~ized det.ected 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 predetermined· 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 demodul3:ting means 



and to the triggering means for synchronizing the demodulated signal 

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

trigger signal, a bit synchronous signal to the demodulating means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a synchronizing system according 

to a first embodiment of this invention; 

Fig. 2 is a block diagram of an e~ge detecting circuit of the 

synchronizing 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 synchtonizing system illustrated in Fig. 1; 

;Fig. 5 is a block diagram ofia 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. synchron.izing system 

acc?rding 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 3, 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 
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circuit 2. The edge detecting circuit 5 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 edge detecting circuit 5. The 

bit synchronous correcting circuit 7 is connected to the bit. synchronous 

circuit 6 and to the demodulating circuit 2. 

The phase detect~ng circuit. 1 receives .a receiv~d signal from 

an anten:na (not shown). The antenna. is supplied :with ~ radio signal 

to produce and supply the received signal to the·.phase.detecting .circuit i ·· 
. . . ~ 

l." The received signal h~ an.intermediate,frequency and a CRC bit .. . . . . . . . 

The ·received signal is a phase modulated signal. ; The phase detecting. 

circuit l detects rise of phases of the.received signal to produce 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 supplied with a phase 

modulated signal $UCh as QPS~ 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 demod1,1.lating circuit 2 is supplied with the phase detecting signal. 

The demodulating circuit 2 demodulates, by a synchronous 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 
. - . . 

de.ri:iodulated signal from the demodulating 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 
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example, the RSSI detecting circuit 4 is implemented by a log amplifier. 

In this event, the RSSI detecting circuit 4 produces a RSSI voltage of an 

analog signal that corresponds to an ·envelope of a burst frame that 

proportions with an electric field of the received signal. 

The .edge detecting circuit 5 is supplied with the RSSI level .: 

signal and with the CRC bit end signa~ to produce. an edge detecting 

signal; as a trigger signal. The edge detectfug circuit 5. compares the : 
. . .... ·. . . .. . ._::. . . .. • . I·,. 

·. RSSI level With a predet~rmined threshold .1eVel t9: produce a level --~ 
. . ;,. : . . ; 

compared result signal-;_ when the RSSi level<i$ ·gie8_ter :thait--the :_; 

pre<\et~rmhi~d thresh~ld l~~el. The e~~ ·detectf~g·cir~tiit 5 ·m~ks~ in- :·. 
'~ . 

a predetermined time interval, the level· compared resUlt signal when ·" 
. . . : . 

the e~ge detecting circui~ 5 is supplied: with bot~ of .the ··CRC bit end 

signal and the level compared result signal Thereafter, the edge 

detecting circuit 5 produces the edge detecting signil, as the trigger 

signal, when the _edge _detecting circuit 5 is supplied with the level 

compared 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 synchronous signal 

having a bit sync.hronous phase which is synchronous to a phase of the 
... . .. 

trigger signal. The bit 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 
. . . 

fr~quency of the bit synchronous signal to produce a b:lt 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 
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detecting circuit 4. The hysteresis comparator 8 is supplied with a 

reference voltage having the predetermined threshold level. The 

· pulse width controlling circuit 9 is connected to the CRC bit end judging· 

circuit 3. The RSSI masking circuit 10 is connected to the hyst.eresis 

comparator 8, to the pulse width controlling. circuit 9, and to the bit 

synchronous circuit 6. 

,. T~e· hysteresis comparator 8 :is supplled:};;,itli:~~e:RSSI level 

. :::are:id~~ =~~~~~ «;;t;f~t~;~1:: 
predetermined, threshold level of the reference.· vQl~ag(f _to~~jirddU:ee the~: 

le~el compared result sign~ .whe~ the RSSI l.evei';~:=;~gie~~r :'than the · 
predete~mined threshold level . The pulse ·wid.th:·~iiri'.t~~lli.Iig ·eireuit 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 m8:ski.ng circuit 10 is supplied with. both of the level 

compared, result signal and the pulse signal, "the RSSl masking 

· ciicuitlO 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, namely, the trigger signal in the constant time 

interval of the pulse signal. Thereafter~ the RSSI masking circuit 10 

produces the edge detecting signal, na~ely, the t~igger signal, when the 

RS$.I 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 use in describing the operation of· the 

synchronizing system which is supplied with first and second radio 

signals RSl and RS2 which are not overlapped. Since the first and 

second radio signals RS 1 and RS2 are not overlapped, . the RSSI 
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detecting circuit 4 produces the RSSI level signal having the RSSI level 

which is h1gh from rise of a first ramp up signal Rl of .the first radfo 

signal RSl to fall of a second ramp up signal R2 of the first radio signal 

RSI. Therefore, the hysteresis comparator 8 compares the RSSI level 

of the RSSI level signal with th~ predetermined threshold level of the 

reference voltage to produce the -level compared result signal when the 
. . 

RSSI level is greater. than the predetermined -threshold level · .. The . . . . . . . . . .... 
RSSI -masking c4"cuit ·· 10. prodliees ··the .::edge· dete~ting>si.gnal, '·naritelyp·: 

the· trigger signal, whefr.t4e _RSs1·.1nas~g circ~~)itr;-~ ·-~#i>l>~edjW:i_tli~ 
the level compared res~t signal ·aft.e~:-···elapset~f".'tb:~,~ ~nstallt:tmne:·~ 
in~rval of the pulse signal. As·~ result~·the :a.sslma~king cir~uit~10·:._ 
produc.es the trigger sigrial which has a-low levef in the· ~onsta.D.t: t.mie:' 
interval of the pulse signal. Namely~ the RSSI masking circuit 10 

does not produce the trigger signal in the constant tip1e interval of thei 

pulse signal. The17eafter, the RSSI masking circuit 10 produces the. 
;. 

edge detecting 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 RSl and RS2 which are overlapped. Since the first and second 

radl.o signals RS 1 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 comp.ares 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 
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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 const~nt time interval of 

t~e pulse signal As a result, ·the RSSl masking circuit· 10 produces 
. . . .· .: .. 

the trigger signal which has. a l<?w level in the con.Stant time interval of 
the pulse signal Namely,··.the RSSI .:.masking:i;,:~hciufi:;)O·'.does not 

.. ·· : • .-.• ~~ =. · • .- :· . .-···f;:.··:":'_,_~;~·-:: .. ;·.· ...... :;;f~:' .. :C ... -.~>- .·. 
produce the trigger .sigl:ijµi~4n/the const~~t:if'.~'.'.' '<;~t~nril.{~f,ihe pulse 

~::~g::;re~afte~•t~~· 'I f;r~:: 
time· interval· of~·:the :p~::.>.: ignaL·· · -,_trr:µ~~efo:~. .. h~t:.:a ·time .. 

.... . . . '; . .-:·. <:.;-"J . : . : ·:. :;·.. .· . ::::.}_,_:<:~ti .. :d·;;;~·.. . . .:i/~·-- ·.. .- .. 
. interval of overlap of the. r~dio :signa.IS'.ill.S.t:1if. ,~, .. ;t~}-sh9rt. and a : . . ·· · ... ·.· " .. : .. · · · .: ·. . · .. _::.'_:,-:~·._-"" ':)f:~:-1 .c,.57:·~:·:·i~.'.·":·· '_'.~;~~_?·(~'~?·/':;·~; .. ·.:·· ·:.·~ · 

· prea~ble time interval of th~:'·se~nd -radio~~i~iJ.~'.::.ielififfi:S:}:'.tii.e·'trigger 
signal can make the bit syn~hronous circuit 6 no;rmally operate; 

Referring to Fig. 5, a 'sy:nc4ronizing system according to a 
. r 

second embodime~t of this invention ·.will ·be. de~cribed· in .detail. 

Similar parts are designate~ by like reference num~rais. 
In Fig. 5, · the synchronizing system comprises the phase 

detecting circuit 1, the demodulating circuit 2, the CRC bit end 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 
co:tj."_nected to the trigger device 11. 

The trigger device 11 comprises the hysteresis comparator 8 

and a trigger circuit 12. The trigger circuit 12 is connected 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 trigger circuit 12 is supplied with both of the CRC bit. end signal 
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and the level compared result ·signal. The trigger circuit 12 supplies 

the trigger signal to the bit synchronous circuit 6. 

· Referring to Fig. 6, a synchronizing system according to a 

third embodiment of this invention will be described in detail. Similar 

parts are designated py like reference numerals. 

In Fig. 6, . the· synchronizing system, comprises the phase 

detecting circuit -1, the-cl~-#i~dulating cireui~ 2, the CRC bit.end judging 

circuit 3, the RSSI dete~ii.i~ clteµit 4,-the:·edge:.detecting chcuit 5, the 
: •. , .~~- :· . .•. • . ·-;~·-: . ~-... . .f . ;. 

bit synchronous. cii:cuit;""6;~ih~bifsynchroP..q'.lis·coqe~tbig.circuit 7, and a 

level equalizing ciJ:cuit '.is~~:f~t·~~Th~ ievel e~~~~g :~c~it l."s -~ con~ec~ed ~ 
to·. the RSSI detect~g , ri#.~uit ·. 4. . The~-. edg~ .. detecting. cir.cuit 5 is . 

connected to· the level:··.· equ_alizing circuit · 13. :. The· hysteresis 

comparator 8 of the edge detecting circuit 5 is connected to· the level 

equalizing circuit 13. 
I 

The RSSI detecting 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 equ_alizing circuit 13 is 
.· . 

implemented by a circuit which digitally samples 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 predetermine9. threshold 
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level. 

Referring to Fig. 7, a synchronizing system-according to a 

fourth embodiment of this invention will be described in detail 

Similar parts are ~esignated by. like· reference numerals. 

In· Fig.· 7, ·the> synchrc:)nizing system comprises the ·phase · 
. . . . .. 

. detecting circuit l; the<·de.m,odulating circuit 2, t~e 9R.c::,,i~ erid~judging 

~he level equaliz~g ~~t[*l,·~j<.~ The hystere~is ···cc>nip~atorr8·:~of. the , 

. trigger device lliS.con·-ri~;&te:a>-tc>.:the .level equalizfiig rlfr~hit. is· .. ·. · 
. . . . . . . . . . 

: The RSSI detecting circuit 4 detects levels, Iiain.ely, RSSI 
. f • • 

leyels 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 18 is supplied with the RSSI level signal having 

the RSSI l~vels. The level equalizing circuit 18 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 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 

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 
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synchronous circuit 6 and the bit synchronous correcting circuit 7. 

According to this invention, it is possible to certainly execute 

synchronizing operation even when the · s:ynchronizing system is 

supplied with the radio signals which are overlapped or serial. This is 

5 because the synchronizing system can.detect the rise edge of each of the 

received signals even when the synchronizing sys.tem is supplied with 
. . 

the r~dio signals which are overlapped or serial. 

Also, according to this invention, it is possible to prevent 

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

10 the synchronizing 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. 
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WHAT IS CLAIMED IS : 

I. A synchronizing system comprising: 

demodulating means receiving a received .. signal for 

demodulating said received signal to produce a demodulated signal 

having a CRC bit; 

· CRC bit end judging means connecte(l ~o said de.modulating 

means for judging an end of said CRC bit. of s~id -d~µiodu~ate(i signal to 
produce a CRC bit end sigilal; . . . , ,-... ,.< · . "~:;·;/< ·_·,:·.: _:; .. ·:. ::. .. ·. i .·· 

·received signal· l~vel detecting mEfali$·:r6c~i~g ::s~id·'r~ceived 
. . . . . "<, .. ·. ~ .. ~ .. ;·~./: ... ~-- ,.:···~;··.~.-.··.;.~:\~~~:;~·><·:~~--:·:'·:·.,:· .:~:· ·:~ .' . . 

signal for detecting a level_of_said·recei~e~-~~g~~l,.:i~:pr:o.du~e··a·-detected~ 

level signal having a detected level; .... · · ... ,,, 

level comparing means ·connect~d to said ·:r~ceived s~nal level . . . 

detecting means for comparing said detected level of said detected level 

signal witb. a predetermine~ 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. A synchronizing system claimed in Claim 1, w_herein said 
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level comparing' rneans 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 detect.ed level is· greater than said 

predetermined threshold level. 

·.,•, 

3. A synchronizing system clallned int918.itil 1, .wherein said 

synchronizing means comprise~: · ·.} ·'f{:'.: :_):_· .... ::· .. · .. · .. 

a bit synehronous . circuit con~eeted·. tri'..::.~aid. masking means. 

fo; producing, in response to said trigger signal,: said bit "synchronous 

. signa~; 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 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 received signal for 

demodulating said received signal to produce a demodulated signal 

havirig 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 
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signal with a predetermined threshold level to produce a level 

compared result signal when said detected level is greater than said 

predetermined threshold level; 

triggering means connected to said CR~ bit ·end judging 

means and to said level comparing means for producing a trigger signal 

when a predetermined time interval elapses. when- said triggering 

means is supplied with said level compared result signal and after said 

triggering means is supplied with both of said CRd bit eild signal and .· '. : 

said level compared result signal; and 

synchronizing means connected to said demodulating means·, 
. .. 

and to said triggering means for synchronizing said demod.~lated signal 

with said received signal by producing ~nd supplying, in response. to 

said trigger signal, a bit synchronous signal to said demodulating 

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 ~onnected 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 corr:ecting said 



I lllllll llllll lllll lllll II llll 
* C L M S * 

19 

bit synchronous signal to produce a bit synchronous correct signal and 
-

for supplying saia bit synchronous correct signal, as said bit 

synchronous signal, to said demodulating means. 

7. A synchronizing system comprising: 

demodulating means receiving a received signal for 

demodulating said rece~ved signal to produce a demodulated signal 

· ~aving a CRC bit; 

CRC bit end judging means connected to said demodulating 

means for judging an end of said c:a,c bit of said demodulated signal to .. 

produce a CRC bit end signal; 

received signal level detecting means receiving 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 predetermined thres_hold levei to produce a 

lev~l compared result signal when said equalized 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 
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signal after said predetermined time interval; and 

synchronizing means connected to said demodulating means 
and to said masking means for synchronizing said demod-µlated signal 
with said received signal by producing and supplying, in response to 

said trigger signal, a bit synchronous signal to said demodulating 
means. 

8. A synchronizing system claimed in Claim 7, wherein said· 
level comparing means compris~s. a hysteresis comparator· which is 

. . )' .·. . 

connected to said level equalizing means, said hysteresiS comparator-< 
comparing said equalized detected level of said equalized detected level 
signal with said predetermined threshold level to pro~uce said level 
compared result signal when said __ equalized detected 1evel is greater 
than said predetermined threshold level. 

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

a bit synchronous circuit 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 c~rrecting said 
bit_ :~ynchronous 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. 

10. A synchronizing system comprising: 

demodulating means rece1v1ng a received signal for 
demodulating said received signal to produce a demodulated signal 
having a CRC bit; 
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CRC bit end judging means connected to said demodulating 

means for judging a-n 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 levels of said received signal to produce a detected 

level signal having detected levels; 

level equalizing means connected t~ 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 predeterll:lined threshold level to produce a 
. I 

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 demod.ulating 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 
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connected to said level equalizing means, said hysteresis comparator 

comparing said equalized detected level of said equalized detected level 

signal with . said predetermined threshold· 1evel to produce said level 

compared result signal when said equalized detected level is greater 

than said predetermined threshold level. 

12. A synchronizing system <;laimed in Claim 10, wherein 

said synchronizing means comprises: 

a bit synchronous circuit connected to said triggering .means 

for producing, in response to said trigger signal, said bit synchronous 

signal; and 

a bit sync~onous correcting circuit connected to said bit 

synchronous circuit and to said demodulating_ means for correcting said 
. I 

bit synchronous sig~al to produce a bit synchronous correct signal and 

for supplying said bit synchronous correct signal, as said bit 

synchronous signal, to said demodulating means. 


