;mope3e| L6(T|"j i : "e,1 "'~r ~ ~I' lu DESCRI PTI ON SYNCHRONOUS PROCESSOR
CIRCU T 5 TECHNI CAL FI ELD i w~~~~~~ |~~~ The present |nvent?anvnelﬂﬂgs
to synchronous processor circuits in a color receiver and, nore '* e
specifically, to a synchronous processor circuit for reproducin

synchroni zing signal externally provided by a video signal source

color 10 receiver, and supplying the synchronizing signal to each Bmm““m\““\““\“\“\
bl ock in the color receiver. BACKGROUND ART FIG 14 is a block di agramggee
showi ng the structure of a 15 conventiifdt Ey ®hr onous processor circuit.

In FIG 14, the synchronous processor circuit includes an LPF 1
conposite signal 5 is externally provided, and a vertical synchrdmmﬂ@mﬂ‘“m\m\“\“\
separating signal 6 is separated t her ef r om and outputted; a ph

part 2 for receiving the co@&ﬂQ&RQMQQﬁHﬂRQﬂ$S§Qﬂu£RRQQﬁﬁt|ng a pIuraP

of horizontal synchronizing signals 19 to 24 each differently delayed in
phase; and a vertical synchronizing signal reproduction circuit 3 for
receiving the plurality of horizontal synchronizing signals 19 to 24 each
differenily del ayed in phase and timEcHENTIdAdalFI®Imchr oni zati on 25 separating
signal 5 and outputting a vertical synchronizing 1 ~ ~ ~~ ~ ~~ 2.002

signal 8. The phag@edgJrdsepal tirdrémeloleselatss te Siyxidhrihase deladessor
circuits 201 to 206. The LPF is a |low pass filter. The operation of this

synchronous chreea%s0rifi kCUd1ds deselivked fiex! hekeWsgeddficalay s ot ide
chart which explains the operation of the -
synchronous processor circuit for reproducing a synchronizing
signal externally provided by a video signal source to a color

10 receiver, and supplying the synchronizing signal to each circuit

block in the color receiver.

BACKGROUND ART

FIG. 14 is a block diagram showing the structure of a

15 conventional synchronous processor circuit. In FIG. 14, the
synchronous processor circuit includes an LPF 1 to which a
composite signal 5 1is externally provided, and a vertical
synchronization separating signal 6 is separated therefrom and
outputted; a phase delay part 2 for receiving the composite signal

20 5 and outputting a plurality of horizontal synchronizing signals
19 to 24 each differently delayed in phase; and a vertical
synchronizing signal reproduction circuit 3 for receiving the
plurality of horizontal synchronizing signals 19 to 24 each
differently delayed in phase and the vertical synchronization

25 separating signal 6 and outputting a wvertical synchronizing



conventional synchronous processor circuit. In the-upper part of the
drawing, t1 to t1l3 indicate tine at a regular interval. To be speciiig

time tl to time t13 indicate timng for a horizontal synchronizind=§ﬁdHéﬂmn
torise. As shown in FIG 15, the conposite 10 signal 5 externally provided
to a display is a synchroni zing signal onto which a vertical synchroni zing
signal and a horizontal synchronizing signal are superinposed. In FIG 15

t he horizontal synchronizing signal is a pulse signal which rises every
tinme at ti mSdInEl §-ti FRetRRSqIehay \Rath @all“§9‘H%ﬁ|SoﬁFfﬁﬁgt%iwh iphage
pul se signal which rises at tine t4 and falls at tine t8 . Once inputted
into the LPRelay sudieuddippadilt &osi2@bal BhpsLBEtisfa Wpvhrasy hbktewbnt dhe
synchroni zi ng frequency conponent which is high in frequency. Therefore,
the LPF 1 i opeapdhlon of thdpr s¥nchngnohe neraesadr synchibnizdesonibBed next
separating signal 6 with any horizontal synchronizing frequency conponent
subtract ed ftedmwt.ne conposite signal 5. The conposite signal 5 is also
provided to each of the first to sixth phase delay circuits 20l to 206 in

t he phasg del ay pamic.215Thwsetinguiett aoripdseékpl sighatise dpeatcht iganer aflee a
pul se 25 corresponding to a period of the horizontal synchronizing signal.
2~ ,~ ~~vonvéetd A lUSyREhi-be did $e%cerisbespareund .t orhhen@aipgelk Hadtthe

hori zontal synchronizing signal, the first to sixth phase delay circuits

201 to 206 Qut Rwl REGLLARELak1SYBCRIANiZHNGa8E0NRhS 40 4 Oreldh VAY it d iy dhase
wWith a predetermned intérval in the correspondi ng phase 5 delay circuit,

respectivel y, J@%p@%,riifzif&r)t@imi)é@% PhEING ShaNakse Jcsimti%glzfl%PQf%ﬁf‘fidz%r?cy d

as such and the vertical 'synchroni zation separating signa are provided
to the vertig 'ch%'}fi*}’i% é%gg?i'r%‘%!isree.!orﬂg%ﬁdmtiﬁ'ﬁﬁé‘! b 53. tﬁQ%ergd’otéiC@é
synchroni zi ng si gnal” reproddction Circuit out put's the vertica
SynChrOPéz!% g%b n% %}¢E¥H5¥2§rg&&@fggdrggagl8Q§Bﬁ8fmfg1étE%AgHEg%ygfﬂg
synchroni zi ng°si gnal deter mned.
signal onto which a vertical synchronizing signal and a horizontal
synchronizing signal are superimposed.
In FIG. 15, the horizontal synchronizing signal is a pulse
signal which rises every time at times tl1 to time t13. The
15 wvertical synchronizing signal is a pulse signal which rises at
time t4 and falls at time t8. Once inputted into the LPF 1, such
composite signal 5 is cut off with any horizontal synchronizing
frequency component which is high in frequency. Therefore, the
LPF 1 is capable of reproducing the vertical synchronization
20 separating signal 6 with any horizontal synchronizing frequency
component subtracted from the composite signal 5.
The composite signal 5 1s also provided to each of the first
to sixth phase delay circuits 201 to 206 in the phase delay part

2. Those inputted composite signals 5 each generate a pulse

25 corresponding to a period of the horizontal synchronizing signal.



Next, the vertical synchronizing signal reproduction circuit 3 is described
for its structure and operation in detail. FIG 16 is a dlagranliﬁoﬁﬂ ordt: 7]
exenpl ary detailed structure of 15 the

verti cal synchroni zi ngsi gnal reproduction circuit3. In FIG 16, the vertical
synchroni zi ng signal reproduction circuit 3 includes flip-flops 10 to 13,
each of which receives the phase-del ayed hori zontal synchroni zing signa

19, 21, 22, or 24 and the_vertical synchronizatjon separating signal 6;
NAND gat e 2BY18S i e 88&?@@5¢%¥’@%%1?%“‘11+%9ntt0n5h?If?ep”f‘?%ﬁ§ le é‘l?dflff“taal
NAND gate 16 which receives signals fromthe flip-flops 12 and 13; a
set-reset fSypehirepizinonsiwneh, £he éhﬁﬁtf‘?%ﬁ#t"ﬁgW&&tlé‘ylglﬁ%‘é!st%@qlhe
set and a signal f romthe NAND gate 16 to the reset ; a multiplexes 18

whi ch recei ¥@s286spyhpbtf homizhataét syrskrorbzingpstgopla7l dsta Tomamled
signal and the phase-del ayed horizontal 3 131'~la~J ~1~0O

synchroni zi ng shagsalws t20a gk @3 e amdiesliti ptiesva lsigridle 2Fr nhspbnd sngiphsere
one of the horizontal synchronizing signals; and a flip-flop 14 which

recei vesst helevant i catcsyochrspait iore 1separ &hienghst fjnaht £1 arsy ridhercoLit g
signal 27 fromthe nmultiplexes 5 18, and outputs the vertical synchronizing
signal 8. |RBigh&@1s1619t heo f 12igp- phapeldephayd aas olsidds- haticht means fidircal

| at ching a vertical synchronization separating signal, and outputting a

synchroni zi Rgnehdbali ZRAMiIcAIstParRbang 4 Rl enahé Qaﬂwﬂiémoh@mé zttdlcal
synchroni zing signal determ ned. The 10 nulti-pl exes 18 plays a role as

signal sel eglien BRANRS nlOr s SGhEEL 'r'é@yroh%'btqlétnpuélréms.tg@al fonel Q}téﬁﬂﬂ,@blt he
vertical synchronization separating signal fromanong a plurality of

phase- del aygd 3igny l%lny]gl&}iéjppﬁféépﬁ% 3 itdh J::fzrch'i% f‘%’N@p%%%eﬁhé@Méaq

and the set-reset flip- ole as signal 15 selection control
nmeans f oy i C I | ti pl 18, hi
phase- dg ay 'é};n éﬁgﬁzq al 8 ﬁle%é‘?lr? eeenglﬁéslregtI?e)gﬁasc suc &lrtuhcttuhreed

vertical SynCQ&%@h qu S%%hronlzlng signal determined.

Next, the vertical synchronizing signal reproduction
circuit 3 is described for its structure and operation in detail.
FIG. 16 is a diagram showing an exemplary detailed structure of

15 the vertical synchronizing signal reproductioncircuit 3. InFIG.
16, the vertical synchronizing signal reproduction circuit 3
includes flip-flops 10 to 13, each of which receives the
phase-delayed horizontal synchronizing signal 19, 21, 22, or 24
and the vertical synchronization separating signal 6; a NAND gate

20 15 which receives signals from the flip-flops 10 and 11; a NAND
gate 16 which receives signals from the flip-flops 12 and 13; a
set-reset flip—-flop 17 in which a signal from the NAND gate 15
goes to the set and a signal from the NAND gate 16 to the reset;
a multiplexer 18 which receives a signal from the set-reset

25 flip-flop 17 as a control signal and the phase-delayed horizontal



reproduction circuit 3 is described next below by referring to FIGS. 16 and
17. 20 FIG. 17 is a tinme chart show ng the operation of the vertigq.mv lgpqg
synchroni zing signal reproduction circuit 3 fromtine t4 to tine t

15. In FIG 17, a timng (denoted by tinme tAin the draw ng) which
coincides with a threshold val ue between a high level and a | ow | evel of
the vertical synchronization separating 25 signal 6 IS observed betmeen

tlnlngs for the ghase del ayed 4 19~ ;
2> -gvichronising Signals’ 2a-pma 23, and thwt%@ofw%%nmﬁa

5|gnals 19 and 21 to rise. In such case, as shown in FIG 17, the output
signal from tReSHARBIgaE 15 cHihdRRr1F0M k| SYRORT PR GHiRG FoUNMEh ERE 2
ti mng when the phase-del ayed horizontal synchronizing signal 21 rises. The
signal is a §éip5filpponifig shjpal 2Ecedved ithd nperttédalnt synkbrestization
termnal of the set-reset flip-flop 17. Further, in FIG 17, the timng

whi ch coi nci depankthnghei¢ha bshehd ttad vetpattweiegna he 7hi ghm| tBwehudndpliheelkow
| evel of the vertical synchronization separating signal 6 is not observed
10 between t LAl ngadf outphesphasevdeltayad benichaohalzisgnehyanilzisng signal s
22 and 24 to rise. Therefore, as shown in FIG 17, an output signal 26 from
the NAND gate 16 renaFmns.i D6t hendi ghipefedp ThepBighal rHol e aseget chngeanhsg
signal 26 which is inputted into the reset termnal of the set-reset

flip-flop 1750451 506Ri84CH $&Et 1 HEOME LIS GNRY a 2RoNE J8%81 I GAHnAY ,Skanal
26 are provided to the set-reset flip-flop 17 as shown in FIG 17, an

output i gnaby @3y oML e Bt aeelidd 'sﬁgfnaqphgizlh? fxedhdd Tr@qalcqwngﬁ!sl

The out put si gnal romthe set-reset flip-f 7 is provided to a

control ternh?@h O{hé'“%dpﬁgddyagxegyggh}gnl21ng signal determined. The -

10 multiplexer 18 plays a role as signal selection means for
selecting, for output, a signal for latching the vertical
synchronization separating signal from among a plurality of
phase-delayed signals. The flip-flops 10 to 13, the NAND gates
15 and 16, and the set-reset flip-flop 17 play a role as signal

15 selection control means for outputting a signal to control the
multiplexer 18 which phase-delayed signal is selected therein.
The operation of such structured vertical synchronizing signal
reproduction circuit 3 is described next below by referring to
FIGS. 16 and 17.

20 FIG. 17 is a time chart showing the operation of the vertical
synchronizing signal reproduction circuit 3 from time t4 to time
t5 in FIG. 15. 1In FIG. 17, a timing (denoted by time tA in the
drawing) which coincides with a threshold value between a high
level and a low level of the vertical synchronization separating

25 signal 6 1s observed between timings for the phase-delayed
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When receiving a signal high in level in the control termnal, the

mul tipl exer 18 selects the phase-del ayed horizontal synchronizihg Nngn%mgzo
for output. Wien a signal lowin level is inputted thereto, the mnultiplexer
18 selects the ZS phase-del ayed horizontal synchronizing signal 23 for
output. J 13 ~i (~ V 2007. Accordingly, the nmultiplexer 18 having the
signal lowin level provided to its control term nal selects and outputs

t he phase-del ayed horizontal synchronizing signal 23. The_ phase-del ayed
hori zont al SYRCRTFORIiZiRG SigRals2B il $lassuFbdry U sLcRed Rt g Is&OWN
verti cal synchroni zati onseparating signal 6 with the timng which coincides
with the thi@sKaGd vdl uéhbeputrntt AégnpdhirenetheMPiRdvea s/ dlS tdhanasfs. iThi s
i s because, as described in the foregoing, the timng which coincides with
t he t hr eshollg@ved! e dpethigdn tiohd chi ghl tihewdle drighitnige wihem |tdwee [phefs et@ietllag ed
vertical synchronization separating signal 6 is observed between the
ti m ngs for holrd zphasd- dghayedniarinmostighadyathednezi. ngrise giniadrsm 119 sard s2k t o
rise. Therefore, it is not certain whether the phase-del ayed hori zont al
synchron zi Agceohdng s2gnbetyeen iichei phagarttelayadoheré zud akrayAshronitkieng
15 signals 19 and 21 is capable for latching. Accordingly, the flip-flop 14
can assuredlsytlabgtt Fa iyertiiogali 7synchroni zati on separating signal 6 with
the hel p of the phase-delayed horizontal synchronizing signal 23. In the

foregoing, by refeqricpg to;fl ﬁIG17_17i,Ftﬂéstprﬁﬂ'{?%fé@?%ﬁ{éi'dfesd%ﬁictrﬂ hed
the case where the timng which coincides wth the threshold val ue between

the high | e\ﬁﬂlre@s'?x@lglh@allg\é/ E@%ﬁbeﬂftﬁs@%v tﬂeﬁﬁél SHRCRRANE 23] Qe SERRA NI
signal 6 is observed between the phase-d% aye

o 2onL ) SIS GIALS SO0, Z BRI AL 00 WD
VerticaiOG between timings for the phase-delayed horizontal synchronizing
signals 22 and 24 to rise. Therefore, as shown in FIG. 17, an
output signal 26 from the NAND gate 16 remains in the high level.
The signal is a reset incoming signal 26 which is inputted into
the reset terminal of the set-reset flip-flop 17.
15 Once such set incoming signal 25 and reset incoming signal
26 are provided to the set-reset flip-flop 17, as shown in FIG.
17, an output signal 33 from the set-reset flip-flop 17 is fixed
in the low level. The output signal 33 from the set-reset
flip-flop 17 is provided to a control terminal of the multiplexer
20 18.

When receiving a signal high in level in the control
terminal, the multiplexer 18 selects the phase-delayed
horizontal synchronizing signal 20 for output. When a signal low
in level 1s 1inputted thereto, the multiplexer 18 selects the

25 phase-delayed horizontal synchronizing signal 23 for output.

(@]



~3i~d () ~' 2002 synchronization separating signal 6 may be obseryve
between the timngs for the phase-del ayed horizontal synchroni zihg Nﬁ‘g&ﬂﬂ%
22 and 24 to rise. In such case, the multiplexer 18 selects, for output,
not the phase-del ayed horizontal synchronizing signal 23 5 but the
phase-del ayed horizontal synchronizing signal 20. Accordingly, simlar to
t he above-described case, the flip-flop 14 can assuredly latch the verti cal
synchroni zati on separating signal 6. In such nanner, by receiving the
phase- del ayBHCREFL2GAY al tge BURERPLREST nh8 ShYnPe Bloe tHi IRk o tife L5ade
delay part 2 as signals for detecting the timng which coincides with the
t hreshol d vRFgEigedweeh tifte hfeghtrevelterindk |Sedqadirel apl tetRuls i ddle

synchroni zati on separating signal 6, the vertical synchronizing signa

repr oduct i ophepecdelagedahodéreniibde syhehtdnphdsg sdlgakilodsShi p bet ween t he
vertical synchronizing signal and the horizontal synchronization signals.
As such, the vertTbal pbysehdebhayedgher inehtakpswacict ooz ng cUignal @8 can
assuredly latch the vertical synchronization separating signal 6, and thus
can supd y, atsueadhydiegl s athsdgiialh phecessdicadi £ gntch rau L 2agesh isephira tihg
di splay, the vertical synchronizing signal 8 which has been accurately

reproduced. sAgaald g thothe ieRimee hiieRado SYOLHE OMAlh PhECESSOEhEId Gdillue
structured as such, however, a stabilized vertical synchronizing signal

cannot be apsuiedhyteblidied ddol anShOWN189einNthbGeotd, HHes tidThRgs yaai ch
coincide with the threshold value 7 "1, ~ ~~=El !~ ?.~02 between the high

level and the houwcleneh ph the f/@fé'&ﬁlgﬁy{w@r&nﬁ%im&eg%rﬁtei%ssww 6
separated and reproduced by the LPF 1 approxi mately coincide with both
pul se tiningﬁeo{h£gghold value between the high level and the low level of
10 the vertical synchronization separating signal 6 is observed
between the timings for the phase-delayed horizontal
synchronizing signals 19 and 21 to rise. Therefore, it is not
certain whether the phase-delayed horizontal synchronizing
signal 20 between the phase-delayed horizontal synchronizing
15 signals 19 and 21 is capable for latching. Accordingly, the
flip~flop 14 can assuredly latch the vertical synchronization
separating signal 6 with the help of the phase-delayed horizontal
synchronizing signal 23.
In the foregoing, by referring to FIG. 17, it has been
20 exemplarily described the case where the timing which coincides
with the threshold value between the high level and the low level
of the vertical synchronization separating signal 6 is observed
between the phase-delayed horizontal synchronizing signals 19 and

21. Herein, the timing which coincides with the threshold value

25 between the high level and the low level of the wvertical



phase-del ayed horizontal synchronizing signals 20 and 23. This 5 ésxaggﬁM§e
the phase rel ationship between the vertical synchronization sepa? tn b
signal 6 and the .horizontal synchronizing signal is not determ ned. FIGS.
18 are diagrans schematically showing a partially-enlarged waveform of the
vertical synchronization 10 separating signal 6. A dotted line laterally
drawn in the dramﬁngs i ndi cates the threshold val ue between the high |evel
and the |l ow | ev the vertical nchronl ion separatin nal 6.

be. speci 11 ¢ SYERETPALashaPY DaPEERT TNAROBYL (has PhLehape do e Eenien
receive the vertical synchronlzatlon S g ratjng 15 §§g?al 6 to distin %lsh
the |evel tHhePeBBShEPhebie Ripsamietaved fiE 1A Fgmgmsignals
schematical |y showi ng the maveforn1at a front part of the vertlca
synchroniza?%oﬁn§éﬁh%§ch363|thPuGhlﬁa§ﬁe1ﬂ&h§@lﬁéPW@éﬁrtFﬁfﬁ?hﬁ%ﬁ% ffiore
t5in FIG 11. In the drawing, tAindicates a tine when the vertical 20
synchr oni zapil@ﬁuifreUmt?tttihn‘ﬁgpbagﬁaﬁiebalf@ddmsiZtQTélétlhﬁa'Qﬁblrdn\ialing abgnal BBG
17. In the drawing, Ts indicates a period between tinme t4 and tine tA FIG
18 (b) i3> thetdi tige amrscteniliaedd y helrdwiondg atlhesywagkfonie dihga siaaralparo .of
the vertical synchronization separating signal 6 in the range between tine
t8 and ti neAtgomd2bglElG sidilan tdehdy abvorng,-deBecribedat&se a there Mipett liope
vertical 8 13 i ~CJ~d 2CJ2 synchroni zation separating signal 6 reaches the
t hreshol d vakueanl assfieedl awi angch Tichd ndicait@sl & yirhirec ibetviean stipae att8 ngnd
time tB. As shown in FIG 18, the waveform of- the vertical 5

synchroni zakiigRaseparating signal 6 often differs in shape between the
front part and the rear part, and the timings tA and tB which coi ncide

with the threshol dnvaher nbﬁ{ﬂ@ﬁnb%hgeﬁbgblhgvﬂke%si@%é oW d ¥Rl i%fonithe

vertical synchronization separating signal often differ betmeen the front
part ang, t hg, heak-opaLh nd0siReLeal 1 9 Ther 9f40&%omatthfeh%h%%%r I%@J fa e

a
verti cal synchronlzatlon separatlng signal 6, unlike the g escrlbeg

case 1n FlGgih ﬁ 1Eneed) Mg 68 GAUDCL AR Y Lih 1A LS %%*1%% VA UE the

bet ween t he eve the e vertical sync ronlzatlon

separating %g%”%koﬁdmax e ggﬁerveddp ”1teK‘;e 1§ntd' @E”Qfo&o et of tthe
phase- del aye R6rizont a sync roni zing signals nd 24 to rise. 1% (S
is the case, t he er 18 may select, for out hase del.ayed
ot zontal  SSHONFORI ZTTUA Gt > DOP of SPRG 25 Age. Ht c?%%/]éd for g etk
synchroni zin nal. 23. Consequent| t he out put al 27 fromthe

T 1 pl oxer 2982bEBREEEG: & 1BB C0nEP RN RIS COSHERIE Sy ieh GRCATH e the

frequengy as

phase relationship between the vertical synchronizing signal and
the horizontal synchronization signals. As such, the vertical
synchronizing signal reproduction circuit 3 can assuredly latch
the vertical synchronization separating signal 6, and thus can
supply, to each digital signal processor circuit arranged in the
20 display, the vertical synchronizing signal 8 which has been

accurately reproduced.
According to the conventional synchronous processor
circuit structured as such, however, a stabilized vertical
synchronizing signal cannot be assuredly obtained if, as shown

25 in FIG. 15, the timings which coincide with the threshold value



shown in FIG 15. As such, according to the conventi onal structurew}the
phase rel ati onshi p between the vertical synchronization separatﬁnbséﬁ@ﬁﬁﬂ?ﬁ
and the horizontal synchronizing signal is not determ ned. Therefore,

t hevertical 25 synchronization signal prom ded therefrom cannot be
stabilized 9 ~3 ~~d V 2ml2 enough. Further, in such case as shown in
FIG 15, as to the vertical synchronizing signal provided by the vertical 5
synchroni zi ng. signal reproduction circuit 3, a pulse wdth thereof does not
become inteBgﬁwe | 5 e hdBht nkeYRE | 205t aFney AN ohf Y hg Odi ghlf. vertical
Consequently, the synchronous processor circuit in the display becones
conpl i cat edSYRCETPRdEaitdonhepRpyaEéRdet 1 IR e SepsTratRer aadetePueriuced by
Especi al |y, such phenonenon often occurs in a nultiscan nonitor, which
recei ves i n&bai hFs] @riroxiged el y resiguhifian g ifthegaghcpui sont ininge e Sitdral
source. Cenerally, LPF 1 is fixed in cutoff frequency. Therefore, the

cutof f fregpbaesp-delajed PErizanyabesymoh heaivyify coidraw)s 26r ante2 Yer tTicia

15 synchroni zi ng signal conponent superinposed on the conposite signal 5
dependi g onsit bepause wittieh. phiasichi selattilvastape, bctweeer t itdad vertical
synchroni zati on separating signal 6 provided by the LPF 1 nay get very
blunt. As exg¢nphabhliyathown iseddrGtillyy tdiegneltieal aggnchheni zaidioiontal
separating 20 signal 6 provided by the LPF 1 shows a gradual change or from
tinme t8 ands{hBBrblizehgl agmbilng st hcandiddePmih®d As a result, as described
in the foregoing, the timngs which coincide-with the threshold val ue
between the high kewel anggthe low l@welraafs th§¢M8ﬁ5t§ébl§¥nCh§l%‘q:¥ﬁé' ory
separating 25 signal 6 approximately coincide with both pulse timngs of

t he above-d Is p -delay. j.zoptal ALZE N | NS :

23, therebygégﬁégggysggﬁgpgggléﬁgggﬂggﬁvgge§g§¥ngﬁe?b%% g§gli~~§§*%$ﬁ§?g~~
Y oentl rssprEating, pignd® BU (b <oltOf TORLONAS: AN OO0 LG Olnt Hohe

sSe
present 1 nvention 1sS°to ovi de a sync%ronous processor rcult capabl e of

| mproving aqdhaplay 5, 3¥0CLONZALEAN BLRRILI LY. BY BLer B 0ing, 2 Phaseng
rel ati onship BEtwEEn A VT T ta syncﬁron|2|ng 5|gnaV and 'horizonta
synchroni zi ng si ng&; ng? ircuitry structure of ich can be sinplified
by Setting GUBLIGR WUEh GF DReVSEFLLRA SLYTERIBRTSL g ST RIS b B Be 1A
integral nultiple of the horizontal synchronizing. si n%L 10 Di CLCS%EF OF
THE | NVENTI BN AP RS EPESHEE - oF N H S Bt VPRYENL T oFF S5 PYi TRR tidd R o 10PS
synchronous_processor_ circuit arranged in a display for reproducing a .
synchroniziﬁg §Pghal VR ehh 2eedhPRstie & ighdte hrotidEP bz 3l W SR gHang
source for stabilizing synchronization 15 in the display, the circuit
conpri sithg: Sagraw pats distErgybrh dihpdiervicdgtheverti eaFWsgRchi ohiand iy -
FIG. 18(a) is the diagram schematically showing the
waveform at a front part of the wvertical synchronization
separating signal 6 in the range between time t4 and time t5 in
FIG. 11. 1In the drawing, tA indicates a time when the vertical
20 synchronization separating signal 6 reaches the threshold value
as in FIG. 17. 1In the drawing, Ts indicates a period between time
t4 and time tA. FIG. 18 (b) is the diagram schematically showing
the waveform at a rear part of the vertical synchronization

separating signal 6 1n the range between time t8 and time t9 in

25 FIG. 11. 1In the drawing, tB 1ndicates a time when the vertical



separating signal by separating a vertical synchronizing signal fromthe
conposite signal; a f requency divider circuit for outputting{ad Wit 264
phase 20 detection signal obtained by frequency-dividing the vertical
synchroni zati on separating signal into 1/n (where nis nultiple of 2); a
plurality of phase delay circuits for outputting phase-del ayed signals each
differently del ayed in phase mﬁth 25 respect to a horizontal synchron|2|ng
signal included in the 11 _; ~| ~t ~r ~

, COMmposi teSé’”(jﬁ’élonléﬁ&%"\/%??%é“%?ﬁiﬂﬂ% él?@a%}i“@%éﬂheﬂé}bﬁ?%ﬂhu‘é%‘il éﬁ?lue
circuit for outputting the synchronizing signal having a phase relationship
with the horIinz@Eneaﬁréyhear, ofifziRgisphaal adee el ol neelt wsen dems ity amd fdme
vertical synchronization separating signal, the vertical phase detection
signal, andtBhe plurality of phase-del ayed signals. As described above, in
the first aspect of the present invention, it becones possible to determ ne
t he phase 10 rel atisonsiwyn betme@1G.helger ttloal wayredoroni a2Engtise givalrtdnd it he
hori zontal synchroni zing signal. Accordingly, the stabilized verti cal
synchronb zi synehgaali za&nobe Seipptaetndg oseagnblcié Coiftear raimRd-d nihhahape

di splay. According to a second aspect of the present invention, in 15 the

first aspechedivelhetneesesit iguentandnthbhech F gspencandl vheet igingslita and
outputs the vertical phase detection signal obtained by dividing the

vertical syRGWRIER MG i igal iicAt ehd/thr Ahodesehl hedhahaa the 1 hgn sesend
aspect of the present 20 invention, it becones possible to swftly respond

to any m nui@chanpge d RRASE 9F Eﬂ@ LREeALA9 %9%%%§bh§zﬁkg%%|é@ﬁé%%@ﬂﬂb
the 1/2 frequency divider circuit provided. Accordingly, the stabilized

vertical Sy%ﬁ@%%ﬂ'%lggtghgagkf8§nbg€w§89p£hgdfEgngaﬁgrt and the rear part

10 thereof. Therefore, at the rear part of the vertical
synchronization separating signal 6, unlike the above-described
case in FIG. 17, the timing which coincides with the threshold
value between the high level and the low level of the vertical
synchronization separating signal 6 may be observed between the

15 timings for the phase-delayed horizontal synchronizing signals
22 and 24 to rise. If this is the case, the multiplexer 18 may
select, for output, the phase-delayed horizontal synchronizing
signal 20, or the phase-delayed horizontal synchronizing signal
23. Consequently, the output signal 27 from the multiplexer 18

20 fails to be constant in horizontal synchronizing frequency as
shown in FIG. 15. As such, according to the conventional
structure, the ©phase relationship between the vertical
synchronization separating signal 6 and the horizontal
synchronizing signal i1s not determined. Therefore, the vertical

25 synchronization signal provided therefrom cannot be stabilized



circuit arranged in the display. 25 Accordirng to a third aspect of the
present invention, in1l2 1 ~"'" ~ . ~~"'_ ~ ' ., .~ _ _.42M0 nn_
e 13 ~s~'~ 2~~2 the first aspect of the present igé%ﬁ§¥5%&m
the vertical synchronizing signal reproduction circuit conprises: latch
means for latching the vertical synchronization 5 separatingsignal, and
out put ti ngadd@gynchroni zi ngsi gnal havi ng the phase relationship with the
hori zontal synchroni zi ng signal determ ned; signal selection neans for
selecting a signatther peitdsemidly d¢dee | abclshmmansinh oFliat chid heayerbi adle
synchroni zation 10 separating signal fromanong the plurality of
phase- del ayexdk s¢ghal syhohront pimgt osigeal at plromedrd; &yd dilgnalvesaiiertli on
control neans for receiving the vertical phase detectionsignaland the
pl ural 5ty s¥ngivecel dihayedgnghalepratiauiput cinguito 3t.hed sPyrge s6lddti on
means, a signal for 15 controlling the signal selection control neans which
of the phateerrPhydaesi gasl aconse| diedrahefel Hirkg aéséhiehdrrizrntal
according to the third aspect of the present invention, the phase
rel ati onshFYPPefdRErinde Vit synchPBRFENRECLY gnal tRRd t#&?qﬂﬁqgﬂﬂﬁeﬂ
synchroni zi ng signal can 20 be detg:ni ed with the help of Iur%#ity of
phase- del AECSFERAl €1 THitE od Tas FORGnATSPIBY dBPCRTTRG SO H TR Shi it

i ue.betmgen the high Ievgl and the | ow | evel

incid h.th | d
of the vert FRAPCTRe M ERP SR FRICEHHT o T (ot P b g

of the ver¥ i%g Si ccording to a fourth

aspect; ,f thg PEESEDT a1 TWENLLOR: phBndmehBE Bietsh 230e%k 9 thenpIesein

i nvention, 1
monitor, which receives incoming signals varied in scanning

frequency from a video signal source. Generally, LPF 1 is
fixed in cutoff frequency. Therefore, the cutoff frequency
of the LPF 1 may be too heavy (too low) for the vertical
15 synchronizing signal component superimposed on the
composite signal 5 depending on its pulse width. If this is
the case, the vertical synchronization separating signal 6
provided by the LPF 1 may get very blunt. As exemplarily
shown in FIG. 18, the vertical synchronization separating
20 signal 6 provided by the LPF 1 shows a gradual change or
from time t£t8 and time t9, or from time t4 and time t5. As a
result, as described in the foregoing, the timings which
coincide with the threshold value between the high level and
the low level of the vertical synchronization separating
25 signal 6 approximately coincide with both pulse timings of
the above-described phase-delayed horizontal synchronizing
signals 20 and 23, thereby causing such problem as above-

described.
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13 NG-I 202 thesynchronousprocessor circuitfurtherconprisesa pul se Mg d¢(i/ 20072
reproduction circuit for receiving the signal fromthe verti cal
synchroni zi ng signal reproduction circuit, and reproducing the
synchroni zi ngsi gnal having a predeterm ned pulse 5 width. As described
above, according to the fourth aspect of the present invention, as |long as
the reference timng is stabilized, regardless of the other timng's
stability, the stabilized vertical synchronizing signal can be outputted
with the counting et i on eRiere® obitenBrdihgrventhenset tpupsevide
wi dth. According to a fifth aspect of the present invention, in the fourth
aspect of t e synedevnousyehneireasorhel pel s oapdiol er epriciiravtigry gidsplay ‘s
conprises: a counter, in which a counter value is set to 0 when the 15

si gnal provi dethdlyréhezateren cat slyhthtpnby i dese gnah fepraduitd sonrelattivtship
rises, for increnenting the counter value according to an incom ng cl ock
signal ; and etcorgar asor veeticalparsiymghpwnde iwgdt s igetali ngardht ahqor dvdchesl t o
set the pulse width and the counter value, and 20 outputting a signal whose
pul se w dt h dyndrasesi Dind hei gud 5, Wi eiseiditty datractAsedescihbed abnvies
inthe fifth aspect of the present invention, the pulse width reproduction

circuit can @Mﬁzppllifié@b%tﬁg’&iﬁgfé pLuBalw 2eaPbEi gk LR ritheaRUus siec &K 1z Whd ch
is previously 25 set or cal cul ated by operation. 19 13 ~ 0 ~l 2002 A

si xth aspecpsggngpetgrgépngﬁ;nygggbggli%UQE&%gged to a synchronousﬁgﬁ the
processor circuit arranged in a diSplay for r-eproducing a synchronizing

signal fromg, composiiessidinizing signal.

10 DISCLOSURE OF THE INVENTION

A first aspect of the present invention is directed to a
synchronous processor circuit arranged in a display for
reproducing a synchronizing signal from a composite signal
provided by a video signal source for stabilizing synchronization

15 in the display, the circuit comprising:

a low pass filter for outputting a vertical synchronization
separating signal by separating a vertical synchronizing signal
from the composite signal;

a frequency divider circuit for outputting a vertical phase

20 detection signal obtained by frequency-dividing the
vertical synchronization separating signal into 1/n (where n is
multiple of 2);

a plurality of phase delay circuits for outputting

phase-delayed signals each differently delayed in phase with

25 respect to a horizontal synchronizing signal included 1in the

11



provi ded by a video signal source for stabilizing synchronization 5 in the
display, the circuit conprising: a low pass filter for outputting .a; ... »m
vertical synchronization separating signal by separating a vertical> '™ = """
synchroni zing signal fromthe conposite signal; a plurality of phase del ay
circuits for outputting 10 phase-del ayed signals each differently del ayed
in phase with respect to a horizontal synchronizing signal included in the
conposite signal; and a vertical ,synchronizing signal reproduction circuit
for outputtiFYRCS gnai WAt nfthe phase relationship with the 15

hori zontal synchroni zing signal determ ned hy receiving the vertical
synchroni zati on sépdEdtiG siSgRanr oRid 10¥e SpPGLA FERTBFVERASR- Fef Y+l for
signals; and a flip-flop for latching the signal provided by the vertical
synchroni zi MPRIYHaING éfcodiiBEhsANéZiadi $10aad NP & RBasherPprtionship
synchroni zi ng signal whose period is an integral nultiple of the horizontal
synchroni zi mi 81 ghel honszeesat isedhalsoie ingsitraside e apiges byfre¢riving
present invention, it is possible to obtain the vertical synchronizing

si gnal havi nthd hee pul sl wsdtbhhobnt hetinhegeak ratlinigplse g2% lof thee hort zont al
synchroni zing signal with a 15 . , ., 13 Nor z~D2 structurally sinplified
circuit. Acaqiiaieglytetheosynchyrariousapdoagssopleratiuty iof tiblea ckb-spd byyedn
be sinplified in structure. According to a seventh aspect of the present
invention, ididdwlsixth aspect of the present invention, 5 the vertica
synchroni zing signal reproduction circuit conprises: |latch neans for

| at chi ng, and out pid tddW:-# NEcSYABHFONI ZhN@hsi gnalsthawpeett ey phaseresent
relationship with the horizontal
invention, it becomes possible to determine +the phase
10 relationship between the vertical synchronizing signal and the
horizontal synchronizing signal. Accordingly, the stabilized
vertical synchronizing signal can be supplied to each circuit
arranged in the display.
According to a second aspect of the present invention, in
15 the first aspect of the present invention,
the frequency divider circuit outputs the vertical phase
detection signal obtained by dividing the vertical
synchronizing signal into 1/2.
As described above, in the second aspect of the present
20 invention, it becomes possible to swiftly respond to any minute
change in phase of the incoming composite signal by having the
1/2 frequency divider circuit provided. Accordingly, the
stabilized vertical synchronizing signal can be supplied to each
circuit arranged in the display.

25 According to a third aspect of the present invention, 1n

12



synchroni zi ng signal determ ned; 10 signal selection neans for selecting a
signal to be used by the latch neans to |atch the verti cal synchr%giagtbgg
separating signal fromanong the plurality of phase-del ayed sign&l 4f'r U
output to the |atch nmeans; and signal selection control neans for receiving
the vertical 15 phase detectionsignaland the plurality of
phase- del ayedsi gnal s, and outputting, to the signal selection neans, a
signal for controlling the signal selection, contrgl neans which of the
phase-delayEHesfbﬁﬁFsa?BegélQgtéﬂetH§?§?HF ABVEBELPPhed above, in the
seventh aspect of the present 20 invention, the phase relationship between
the vertical syncHR®nV2IrfdCSilgrfdin AP ite br$ ¥ al repheRrehi R n§isrynk
can be determined with the help of a plurality of phase-del ayed signals

i nputted asceignabssfor detecting a timng which coincides with the

t hreshol d val ue between the high level and the Iow |l evel 25 of the verti cal
synchror.i~at LOn kapahatiergssi fpral Llat6hing +theC¢rRie?l Asyortirpgizetann

ei ght h aspect of the present invention, in the sixth aspect of the present

i nventi &n, sapsyatchngreiusprlocesd @utipudit itrfgut b eynchmpniisésngas pyrh sk havdnl
reproduction circuit for receiving the signal fromthe 5 flip-flop, and

r epr oduci ngthbeplsys Medni tzi oigs 1si g wa k- hhak e ngo B poectel erymodndyisey widhhl As
descri bed above, in the eighth aspect of the present invention, as |long as
the referengectimingqi:s stabilized, regardless of the other timng's
stability, the stabilized 10 vertical synchronizing signal can be outputted

with the counti ngﬁ@ﬁé@%@%@éi&h%&ﬁ_& BSE O O {10y TN iR8{a IPWS B MEER.
Therefore, with a structurally sinplified circuit, even with respect to the

kp;?;lg?etﬁ%g?ﬁ#gaig%t%ﬁ{t%%?ész¥ﬂfﬂg%Q%%inghéignﬁhjﬁﬁﬂLh@?ﬁch@%n&%%%gon
10 separating signal from among the plurality of phase-delayed
signals for output to the latch means; and

signal selection control means for receiving the vertical
phase detection signal and the plurality of phase-delayed signals,
and outputting, to the signal selection means, a signal for

15 controlling the signal selection control means which of the
phase-delayed signals is selected therein.

As described above, according to the third aspect of the
present invention, the phase relationship between the vertical
synchronizing signal and the horizontal synchronizing signal can

20 be determined with the help of a plurality of phase-delayed
signals inputted as signals for detecting a timing which coincides
with the threshold value between the high level and the low level
of the vertical synchronization separating signal.

According to a fourth aspect of the present invention, in

25 the first aspect of the present 1nvention,

13



15 horizontal synchronizing signal. Therefore, it beconespossible to
sinplify the synchronous processor circuit in the display. Accordidd NiVaz((2
ninth aspect of the present invention, in the eighth aspect of the present
invention, the pulse width reproduction circuit conprises: 20 a counter, in
which a counter value is set to O when the signal provided by the flip-flop
rises, for increnenting the counter value according to an incom ng cl ock

[ | ; d t f i I it tti dat i ded t
et the pul'se w dERE HBTHONSONPEr “UaF 0B Gid 25 SLEtE ARG - oSPGhal  Fose
pul se wdth is based on the pulse wdth 17 1 ~~~0 at a.

- e 'r ~; =~ , setting
As descri bedlabByESPrAANRE 1PN Tttt Ut E?ﬁ?kﬁ%ﬁﬂﬂﬁh?n@é%ﬁ?%n%r?%etgﬁlse
wi dth reproduction circuit can output the stabilized sjgnal according to
the pul se WweFhiGAlchsyachronisgdsidy siwtalor repreduttelPby opefatton. 2BRI EF
DESCRI PTI ON OF THE DRAWNGS FIG 1 is a block di agram show ng the structure
of a synchroapusdpednedds sghebupnigang signstl kapoeld Aameddterinrdpahsel10
invention. FIG 2 is a tine chart which explains the operation of a
verti cal5 symtfitbni zi ng signal reproduction circuit in the first enbodi ment
of the present invention. FIG 3 is a block diagram show ng the structure
of the 15 verti cahssyachr Onédiaigpse gradcarepimadtiot tha Louxcth tadpedthe ff khet
enbodi ment of the present invention. FIG 4 is a tine chart which explains
t he oper ati pResbnt himsarmcivONALYS] PreESshe 10 fcrdricd Bimbagfig stapibadeaent
of the present invention. 20 FIG 5 is a bl ock diagram show ng the
structure otegardless of the other timing’s stability, the stabilized
vertical synchronizing signal can be outputted with the counting
10 operation carried out according to the set pulse width.
According to a fifth aspect of the present invention, in
the fourth aspect of the present invention,
the pulse width reproduction circuit comprises:
a counter, in which a counter value is set to 0 when the
15 signal provided by the vertical synchronizing signal reproduction
circuit rises, for incrementing the counter value according to
an incoming clock signal; and
a comparator for comparing pulse width setting data
provided to set the pulse width and the counter value, and
20 outputting a signal whose pulse width is based on the pulse width
setting data.
As described above, in the fifth aspect of the present
invention, the pulse width reproduction circuit can output the

stabilized signal according to the pulse width which is previously

25 set or calculated by operation.

14



synchronous processor circuit in a second enbodi nent of the present
invention. FIG 6 1 s a time chart which explains the operation off 8h¢Jy 2002
synchronous processor circuit mthe second ei obodi mrent of the 25 present
invention. 18 13 N~'1 2002 FIG 7 is a block diagram show ng an
exenplary structure of a pulse width reproduction circuit in the second
enbodi nent of the present invention. FIG 8 is a tinme chart which explains

t he operation of the 5 pulse w dt% reproduction. circuit in the second
enbodi ment of the “pr3 3RS i%n the Bre§eps ANBPBERCRI é@r%ﬂ%ﬁﬁﬁﬁqn}j@aﬁ
exenplary structure of the pulse wdth reproduction circuit in the second
embodi nent  GTYRHE PrAsentPiIRAT I on CLHEFURITG afganged t the @hattshhieh for
expl ains the operation of the pulse width reproduction circuit in FIG 9.
FIG 11 is a&emdodingr amsshivimmiztiast pughat e foforn 3y geRPeORdEs p?bgeaksor
circuit in a third enbodi nent of the present invention. 15 FIG 12 is a
time chart whichidegpbiiayidke spheral sonrok fdwe ssphdAieaogss rotexsbration
circuit in the third enbodi nent of the present invention. FIG 13 is a

bl ock di &gr am sttewidiigsp ey sttheterecwit acaymchy ompus processor circuit in a
fourth enbodi ment of the 20 present invention. FIG 14 is a block diagram
show ng the structalewqass convemntf@nautpynchngnoue rpicadssaiclerdclritidh G
15 is a time chart which explains the operation of the conventi onal

synchronous ¥RGessioig Glikeilt by25efh &t 16y is varklieek 8 Aghaoh $howgNgidhel
structure of a 19 -
from the composite signal;
a plurality of phase delay circuits for outputting
10 phase-delayed signals each differently delayed in phase with
respect to a horizontal synchronizing signal included in the
composite signal; and
a vertical synchronizing signal reproduction circuit for
outputting a signal having the phase relationship with the
15 horizontal synchronizing signal determined by receiving the
vertical synchronization separating signal, and the plurality of
phase-delayed signals; and
a flip-flop for latching the signal provided by the vertical
synchronizing signal reproduction circuit, and ocutputting the
20 synchronizing signal whose period is an integral multiple of the
horizontal synchronizing signal.
As described above, in the sixth aspect of the present
invention, it is possible to obtain the vertical synchronizing

signal having the pulse width of the integral multiple

25 of the horizontal synchronizing signal with a

15



~ ~ ~~~1 2Q02 conventional vertical synchronizing signal reproduction
circuit. FIG 17 is a tinme chart which explains the operation of thﬁ V2002
conventional vertical synchronizing signal reproduction 5 circui't. 3&%? T@
are diagrans schematically showing .a partial enlarged waveform of a
vertical synchroni zati onseparati ngsignal 6. 10 BEST MODE FOR CARRYI NG OUT
THE I NVENTION (First Enbodinment) FIG 1 is a block diagram show ng the
structure of _a synchtonous pcessor, circuit according to,a first

erbodi ment OF BREVRP&LENt LPRERLTOrE TP HY G AECOPHA "I Neh FBRoA¥D SRERREYSr
15 circuit includes the LPF 1 to which the conposite signal 5is externally
provi ded, aﬂHOFﬁESQEr‘f%’é‘é‘l‘l%)}ﬁ’cﬁhﬁrﬁlz%m%ﬁCsaé‘png?a'ﬂrﬁ‘%l F HfpfhI e SEEUSEPERat ed
therefromfor output; a 1/2 frequency divider circuit 4 for receiving the
vertical synchronfeeerdnngdpneasengnth@rPe® aidtiany sy invendiigmal ino
1/2 frequency 20 division to output a vertical phase detection signal 9;

t he phase dehayspath 2spertrefethengrebentompusitéosignal 5 and outputting
the plurality of horizontal synchronizing signals 19 to 24 each differently
del ayed 5 n phase; thadvelreicet isyalchsymdlriow z3inmnasl gneprodpebioct concuit
circuit 3 for receiving the plurality of 25 phase-del ayed hori zont al
synchr onei ncomgkfjsaks 19 to 24, the 20 1,~ ~ 0'J Q02 verti cal
synchroni zati on separating signal 6, and the vertical phase detection
signal 9, and out patthngdhe ryerlded iy Nehdoshghiet sh@le 8yntheophasag
delay part 2 includes the first to sixth phase delay circuits 20l to 206.
The operatigigRA1t hey by NEREOMSSPr 0688EAbnehABUI ki S @@sCri hedinextal
below. FIG 2 is a time chart which explains the operation of the

synchronouss pregRessoL 1 i SWhhadcqotdiAgntq the first enbodiment of the
present invention. In the upper part of the drawing, tl to t19 indicate

time at;a regul arsi@ﬁ%ﬂé‘éleg 1 Of BESEL TS dd MR la WA JHdTE (1Bl DdLGat e
timngs for a horizontal synchronizing
by the latch means to latch the vertical synchronization
separating signal from among the plurality of phase-delayed
signals for output to the latch means; and
signal selection control means for receiving the vertical
15 phasedetection signal and the plurality of phase~delayed signals,
and outputting, to the signal selection means, a signal for
controlling the signal selection control means which of the
phase-delayed signals is selected therein.
As described above, in the seventh aspect of the present
20 invention, the phase relationship between the wvertical
synchronizing signal and the horizontal synchronizing signal can
be determined with the help of a plurality of phase-delayed
signals i1nputted as signals for detecting a timing which coincides

wlth the threshold value between the high level and the low level

25 of the vertical synchronization separating signal.
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signal torise. In FIG 2, simlarly in FIG 15, the horizontal

synchroni zing signal is a pulse signal which rises every tine at titdNiY 2002
to t19. The vertical synchronizing signal is a pulse 15 signal which rises
at tinmes t4 and t13 and falls at times t8 and t16. As shown in FIG 2, the
conposite signal 5 externally provided to a display is a synchroni zing
signal onto which the vertical synchronizing signal and the horizontal
synchroni zi ng 20 signal are superinpgsed. Onc ided to the LPF 1, such
composi Lo signal 5 A CESLL G FOVRE I R haEPeetal Hieqasiey FoRpomeh?™ high
in frequency. Therefore, the LPF 1 is capable of reproducing the
verticalsync%ﬂﬁﬂ%&ﬁQWn?%ﬂﬁﬁﬁwﬂﬁrﬁﬂﬁgﬁﬁﬁégﬂﬁt%P%ﬁﬂF%ﬂﬂdzontal
synchroni zi ngf requency conponent subtractedfrom 25 tl:e conposite signal 5.
The vertical synchiid¥ $ERFBROBRPAPIAGERFSPE C1ycuwilt Yusithgal CERHETES § Pulse
provided to the 1/2 frequency divider circuit 4 to be divided into 1/2, and
i s out putt ed widsltthheramrqduwet iphaserdetectponrsrghuing. thee sigmpdsifivensitgrral
Sis also provided to each of the first 5 to sixth phase delay circuits 201
to 206 inSt hdlplpadd adel ayngarepoddhibse thpusyedhconpesnge sdiggadl a5 iegcha
generate a pul se corresponding to a period of the horizontal synchroni zing
signal . By usiregiettearnpiulese pudore esipitidi ng to the period of the horizontal
synchroni zing signal, the first to sixth phase delay circuits 20l 10 to 206

out put the horizonal dsrahneni zivigy s, gnalthe @ ilgh 24 easdctvart athd phase
with a predeterm ned interval, respectively. -The horizontal synchroni zing

si gnal sl 9 t o24phase-ddel ayed @mgush, dhe verbieateSWIGNIQNi 18t ikbilized,
separating signal 6, and the vertical phase detection signal 9 are al

provided to thealoverd i Sl JYNCHERDL Zitnehisiy9Ral st aPT L @ReCidtGH ] i3red
The vertical synchronizing signal reproduction circuit out puts the

vertical ; gynchroniziing, 5.808h ;81 0gvi Ngnd Ne.RNBS & UG AL QOFRIR WhE Rt ing

hori zontal synchronizing signal déetermned. Next, the vertical
SynChron'Z'n%ﬁ%ﬂQ%ﬁoJggfgggggdykccordimgtothesetpulsewidth. Therefore,

with a structurally simplified circuit, even with respect to the
interlace signal, the vertical synchronizing signal can have the
pulse width of the integral multiple of the

15 horizontal synchronizing signal. Therefore, it becomes possible
to simplify the synchronous processor circuit in the display.

According to a ninth aspect of the present invention, in
the eighth aspect of the present invention,
the pulse width reproduction circuit comprises:

20 a counter, in which a counter value is set to 0 when the
signal provided by the flip-flop rises, for incrementing the
counter value according to an incoming clock signal; and

a comparator for comparing pulse width setting data
provided to set the pulse width and the counter value, and

25 outputting a signal whose pulse width is based on the pulse width

17



20 circuit 3 is described for its structure and operation in detail. FIG

is a diagram show ng an exenplary detailed structure of the verticqm'ﬂgy 2002
synchroni zi ng signal reproduction circuit 3 of the first enbodinent. In
FIG 3, the vertical synchronizing signal reproduction circuit 3 has al nost
t he same structure as the 25 vertical synchronizing signal reproduction
circuit 3in FIG 16. 22 ~ ~ ~ ¢~ ~~ ~coz Accordingly, also for the
vertical synchroni zing signal reproduction circuit 3 in FIG 3, the
flip-flop 18%Htaps gaEBFe as latch means for latching a vertical
synchroni zati on separating signal, and outputting a synchronizing signal
havi ng t he phase §SrQF§FFdH§ﬁ?§qﬂWQTE%Wuﬁh%om&%ﬁ sYPeRFBNPZi RfesPgRraent
determ ned. The nultiplexer 18 plays a role as signal selection neans for
sel ecting, fBvestipnt, thesPyhar VoAtharemroduehiton ety @alt Safcpudmiutattinen
separating signal fromanong a plurality of phase-del ayed signals. The
flip-flops $0abdligedthiegNANBCgatrad noOtd shamhlisg: wadtdh twid odet s pesstiously
flip-flop 17 play a role as signal selection control nmeans for outputting a
signal tD ceetrolr cthécmibtiepl dyeopk&artiioch phase-del ayed signal is sel ected
therein. Note herein that, the vertical synchronizing signal reproduction
circuit 3in FIG 3 is different fromthe one in FIG 15 16 in that the
flip-flops 10 to 13 are not provided with the vertical synchronization
separating signal 6 but therver DesagiRIpPhase det eak omasiigeal 9. The
operation of such structured vertical synchronizing signal reproduction
circuit 3 is descrirbed 1byi g ehemlidrk t@iddfam 20h8winge tPRer At H i Pfe aBY a
conponent in FIG 3 identical to that in the vertical synchronizing signal
reproducti og,gatheBhbud % A0S sSesqrhi-ned B98I r diefbbiiment WIS COPRASILE
signal 5 ont0 which the horizontal synchronizing signal and the vertical
synchrqﬂjziﬁgvghg@gh_are 25 superinposed is provided to the LPF 1. The LPF
1 outputs the

FIG. 2 is a time chart which explains the operation of a
vertical synchronizing signal reproduction circuit in the first
embodiment of the present invention.

FIG. 3 is a block diagram showing the structure of the

15 wvertical synchronizing signal reproduction circuit in the first
embodiment of the present invention.

FIG. 4 is a time chart which explains the operation of the
synchronous processor circuit in the first embodiment of the
present invention.

20 FIG. 5 is a block diagram showing the structure of a
synchronous processor circuit in a second embodiment of the
present invention.

FIG. 6 is a time chart which explains the operation of the
synchronous processor circuit in the second embodiment of the

25 present i1nvention.
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23 . ., ] ~~PF>>w , ,./ ." n~_. w 1;~ ~~ 0 ~/ 2a2 vertica
synchroni zati on separating signal 6 as shown in FIG 4 through sepagﬁﬁhgnﬂmz
This vertical synchronization separating signal 6 is provided to t /
frequency divider circuit 4. The 1/2 frequency divider circuit 4 outputs
the vertical phase 5 detection signal 9 whose |evel shows change only with
either one of the timngs which coincide with the threshold val ue between
the high level and the_ | ow |l evel of the vertical synchronization separating
signal 6 as shownfiLfi-FY G542 HhRCk A3 TAm pHEME b1 SFGHPAgNa s tgucsure
provided to the 10 flip-flops 10 to 13 arranged in the verti cal _
synchroni zi A§ 8i grhferepblucePHEPALFEERR tCBrGHLFIim the gecopshwamPRIEPENt18,
as above described, the timngs which coincide with the threshold val ue

bet ween t heolfi ghel preleand inkentd@anl.-evel of the vertical synchronization
separating signal 6 may differ between at the 15 front part and the rear
part thereof . WFRhGthe abevéideschabedvistichuctkaple inlsonbeerpetdieiorrdfli tak
phase detection signal 9 only shows change in level with either timng

whi ch coj ncpdesewridth heegrahictpiast cdrcuie frarhgaeicoall thivodtméntalf the
synchroni zati on separating signal 6. Accordingly, as shown in FIG 2, the
out put 20 sbgeakn27 ihiemttibe .multiplexer 18 is fixed to either the
phase- del ayed horizontal synchronizing signal 20 or 23, thereby becom ng

al ways constant. FRGOrdeists @gaéyey&i&@l@é}nsgﬂwi_tw%%d 'éx\@ﬂi?l@rtyh%t(iﬂtcﬁlmre
signal 27 fromthe nultiplexer 18 is fixed te either the 25 phase-del ayed

hori zontal gynehE QN Zdd g isit@Nabp20d6Ee23nt@i 81129 in 1BeRsddond efibodifkWRYS
constant, for exanple, either the set incom ng signal or
of the present invention.

10 FIG. 10 is a time chart which explains the operation of the
pulse width reproduction circuit in FIG. 9.

FIG. 11 is a block diagram showing the structure of a
synchronous processor circuit in a third embodiment of the present
invention.

15 FIG. 12 is a time chart which explains the operation of the
synchronous processor circuit in the third embodiment of the
present invention.

FIG. 13 is a block diagram showing the structure of a
synchronous processor circuit in a fourth embodiment of the

20 present invention.

FIG. 14 is a block diagram showing the structure of a
conventional synchronous processor circuit.

FIG. 15 is a time chart which explains the operation of the
conventional synchronous processor circuit.

25 FIG. 16 1s a block diagram showing the structure of a

19



reset incomng signal to the flip-flop 17 in FIG 3 may be put invagug. y
Al t hough being fixed to the phase-del ayed hori zontal synchronizing si #ﬁ 2602
23 in FIG 2, the output signal 27 fromthe 5 multiplexer 18 is surely
fixabl e to the phase-del ayed horizontal synchronizing signal 20 dependi ng

on the wave formor the threshold value of the vertical synchronization
separating signal 6. Therefore, setting the set incomng signal or the

(O ' i gnal the flip-fl 17 in.FIG 17 | lid i t et h
Lo 10 out putoTkEn0RsEe Lol EcHni 2P KB CEFGRAT Bown oSt s ERROREC ETHD

determned with respect to the horizontal synchronizing signal. As is known
fromthe ab®¥ESUAtcording to the structure of the synchronous processor
circuit of this enbodi ment, the phase of the vertical synchronizing signal
can be determ nedFE§- the 1852 Hofe, 6heAIE ¥hhehrom A MP ShgnaPsrahher &y thRe
stabilized vertical synchronizing signal can be supplied to each circuit
arranged i nceheedtsphay. mExtival n sWnshsapédiinent ,sidrall/ 2repeqdeaejon
divider circuit is included in the structure to generate the vertical 20
phase dét ectioausignal which varies in level with either one of the timngs
whi ch coincide with the threshold val ue between the high | evel and the | ow
| evel of the vertFtab. syAchrenidiaigremss epahtata thigcsl gnathéwikpweveartindtead
of the 1/2 frequency divider circuit, a1l /n (where nis multiple of 2)
frequency deMidefedwaRidftint o8 uChe BiSi d4 B siyhetuendy adiivindespLid€ing sigads to
simlar 25 ~ ~ ~~~lr ?.CO? effects. Therefoere, the frequency divider
circuit in ghis enbodinent is not limted to the 1/2 frequency divider
circuit. Note herein that, if nis set too large, it beconmes difficult to
respond to any mnute change in phase of the conposite signal 5. 5
Accordingly, needless to say, n has its own limtation in value. (Second

Enbodi ngnt) FIG 5 is @dd QdodiRi! R shomid bdner st rHgseer a

synchronous processor circult according to a second enbodi nent of the

present invepti.gp. 3 onous processor circuit in 10 FIG 5 is
structuralI$E%%%ESFEE§8§§§ﬁggas t he above-descri bed

FIG. 1 is a block diagram showing the structure of a
synchronous processor circuit according to a first embodiment of
the present invention. In FIG. 1, the synchronous processor

15 circuit includes the LPF 1 to which the composite signal 5 is
externally provided, and the vertical synchronization separating
signal 6 is separated therefrom for output; a 1/2 frequency
divider circuit 4 for receiving the vertical synchronization
separating signal 6 and subjecting the signal to 1/2 frequency

20 division to output a vertical phase detection signal 9; the phase
delay part 2 for receiving the composite signal 5 and outputting
the plurality of horizontal synchronizing signals 19 to 24 each
differently delayed in phase; and the vertical synchronizing
signal reproduction circuit 3 for receiving the plurality of

25 phase-delayed horizontal synchronizing signals 19 to 24, the

20



synchronous processor circuit in FIG 1. Note herein that, only difference
bet ween the synchronous processor circuit in FIG 5 and the one in3RIgy ﬂmz
is that a pulse width reproduction circuit 28 which receives the output
signal fromthe vertical 15 synchronizing reproduction circuit 3 is
additionally provided. Therefore, any identical constituent is under the
sane reference nuneral, and is not described again. Herein, the pulse width
reproduction circuit 28 nemAX grovided in this enbodiqfnt is described. In
the synchr oh8tE1981 pF¥REREGRIZRFLANt SEREEF B MY T1Pik §i Al &RBodPREAL2T

t he present invention, the vertical synchronizing signal reproduction
circuit 3 uBB8sehedebeeitdan pisdsimadet bt i AN gPlaFPYtENGbt AR t Herkdrelcal
synchroni zing signal 8 with reference only to one timng coinciding with

t he t hreshobun¢hronibéngetignadle8hi ghhe phalsexde lairend 2 awclledels Wie fhgst
vertical synchronization separating 26 1~~~ U~ ?2.(;!J?_signal 6. In
FIG 2, thetbisixghretiase atklay fairabtta 2i0Agtbh20¢er tThoalomymeadhiraaniofi tipe
signal 8 is the one coinciding with the threshold value at the front part
of the vertbsgathsygnohsoprzatsenrsepacatitngssdgnalibed5Sn¥kthbeuol .structure,
if the output signal 27 fromthe nmultiplexer 18 is used to latch not with
the referred timpgcbut W bhtihe ¢hainaghared Bepobhas shdeofdtat ien remkchpar t
of the vertical synchronizing separating signal 6 in FIG 2) which

coi nci des ws{Achbhenblkeshetds yat ue Rativearcbiaihigghol avels iand theolewehevel
, a 10 latch mss may be occurred. FIG 6 is-a timng chart show ng a case

where such Lat ghe hSSsdSt OGRHAEbn AS 18NeWB LPpElGafe & de SWRGHLNeYS
processor circuit of the first enbodi ment, |atching can be assuredly

carried out t@?tf@einfdri%ttepgﬁ%eoé(t tah§eé§i£jfcﬁlté%§m:lh.rOWozlgéisﬁﬂ?iit : atiipg 15

signal 6 but is not assure or the rear part thereof . Suc m ss may
degrade 4 he, di spl gy, s Si’é‘cﬂ(ﬁg{‘%@éi i%i%%sgasbif'&t% hEE?Lr %%%ra‘?u sLASnEYRGHL ROUS
processor circult Or]p t?‘IIS enbodi rent, as” shown i n |é. , 1S°s0 Sstructured
ghat t he ouggg%airgg1gggeyertical synchroni zi ng signal reproduction circuit

In FIG. 2, similarly 1in FIG. 15, the horizontal
synchronizing signal is a pulse signal which rises every time at
times tl to tl9. The vertical synchronizing signal is a pulse

15 signal which rises at times t4 and t13 and falls at times t8 and
tl6.

As shown in FIG. 2, the composite signal 5 externally
provided to a display is a synchronizing signal onto which the
vertical synchronizing signal and the horizontal synchronizing

20 signal are superimposed. Once provided to the LPF 1, such
composite signal 5 is cut off with any horizontal frequency
component high in frequency. Therefore, the LPF 1 is capable of
reproducing the vertical synchronization separating signal 6 with

any horizontal synchronizing frequency component subtracted from

25 the composite signal 5. The vertical synchronization separating
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20 goes to the pulse width reproduction circuit 28. This pulse wdth
reproduction circuit 28 is structured by such counter circuit as w Rinfpe 2002
| ater described. Wth this structure, as long as the reference timng is
stabilized, regardless of the timng stability on the other side, the pul se
wi dth reproduction circuit 25 28 can output the stabilized vertical
synchroni zi ng signal 8 by 27 ~~v z0~z taking place counting operation
according to.the _set pulse width., Such pul se width reproduction circuit 28
is structuréPﬁFa&eéchﬁédanpHQYéﬁﬁng?ht?%nlégaﬁﬁﬁ Tk tdipdidsy, qircyit
first exanple, the pulse wdth reproduction circuit 28 is structured 5 as
shown in Fl & t9.b¢flipigled inyp 1p$§|,s%n9u B RPUteprd@sc #sokh @i vl tcalg phase
includes a differentiating circuit 501 for receiving a reference pul se; a
first count getsgtifer sdgm@lvihg an out put signal 51 fromthe
differentiating circuit 501; and a conparator 503 for receiving an out put
signal 52 from t h&hki cenpesuhesridi@d IO sapdspubsevidalt hoseach o tae £irBie
first counter 502 resets its output signal to O when the signal 51 provided
to a resgt tter sirah, phiisehde baylenotoed tey 2R1i hot 6 dmawhrgphaseideldye pairgh

| evel, and then outputs a val ue obtained by increnenting fromO on the

basi s of anzi.ncewose Gnpeikctekdb ddmgpaxninpareigia bH35 COAPAr genkRaval We phatsaeen
a value A provided by the first counter 502 and the pul se width setting

data B. AftebrirRepeorhaly 66 pkliddict SRBIHA A 1Bs vh 8€r 6018 GtsQlgrad3
outputs a signal high in Ieve?. On the other -hand, if Ais B or [arger, the

conpar at or 93, 9uh PUlre Bulls@RAto FANEAINE EYSlto 2ReHdP i & 80MBe Riddifdidal
chart which explains the operation of such pulse width reproduction circuit

28. In FIG o8 hhenRylise Wighh daha k§_rgkxl%ismt%-prggceﬁdws r@{?&@fﬁ Ryl se

is inputted, 'the differentiating circuirt 501 outputs the signal 51 obtained

by di f f g5 entd,ash B, t gL oKt 189 13baRak- SALLREOL NS 8L WAL b8 to 24 cach

varied in phase with a predetermined interval, respectively.
The horizontal synchronizing signals 19 to 24 phase-delayed
as such, the vertical synchronization separating signal 6, and
the vertical phase detection signal 9 are all provided to the
15 wvertical synchronizing signal reproduction circuit 3. The
vertical synchronizing signal reproduction circuit 3 ocutputs the
vertical synchronizing signal 8 having the phase relationship
with the horizontal synchronizing signal determined.
Next, the vertical synchronizing signal reproduction
20 circuit 3 is described for its structure and operation in detail.
FIG. 3 is a diagram showing an exemplary detalled structure of
the vertical synchronizing signal reproduction circuit 3 of the
first embodiment. In FIG. 3, the vertical synchronizing signal
reproduction circuit 3 has almost the same structure as the

25 vertical synchronizing signal reproduction circuit 3 in FIG. 16.
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25 |nputted the first counter 502 resets its counter value to 0, 28

~i 0'1 2002 and then outputs the counter value obtained by |ncrenﬁh3|Nﬁﬂ 2002
fromO in sync with an incom ng clock. The conparator 503 nonitors the

val ue provided by the first counter 502, and keeps outputting a signal high
in level until the value reaches 2 which is the pulse 5 width setting data

. When the val ue provided by the first counter 502 reached 2, the

conpar at or OSCﬁ%Eputs a signal |ow {hlevel Th reafter, until the val ue

provi ded fr MY ctnter Ur ns° ftto"@ Y SR AR 919 533 Wdels

outputting the signal lowin level. By repeating such operation, the pul se
width 10 refh UGNt 1 GEHY 28 3béBokES - chpdtite faf Podlom £0nBlaystamidieed
signal according to the set pulse width. In a second exanple, the pulse

wi dt h reprodifclpbahdigans fozglatchkingetyeed ¢l SHBRMIPRIFRGLOY sARRIRITG N,
the pulse width reproduction circuit 28 includes the differentiating
circuit 501 slinfegr, reackiovitpgttthaa ef eyernbeopaksag shenéirisaveountier BG4 or
receiving an output signal 61 fromthe differentiating circuit 501; a
second cbuntmeerl 804 rfrip edehva gt hworowd putynshgeali z6hof s bgné heletermined.
differentiating circuit 501 and the reference pul se; an operation circuit

505 for recdhd mg:lani pidpi 15§ grlady 4 reonrd he 220 ssiepond ssolsdteirorbOkaty for
outputting the pulse width setting data; and the conparator 503 for

recei ving aneQWdquitneg gnak @hdgam t Be didist) count erathdid apdehbe yudisiaal
wi dth setting data. The pulse mdth reproduction circuit 28 mFIG 9 is,

conpar ed W tdyidir Aie: dtidil Gegaradghyl anahby BoW datbyg th bh%raéls:@cqm

counter 504 and the operation circuit 505 to generate the 29 ~ 0

200z pul se Wl SeUTI NG d8lia 1S ”C‘?héhﬁlgbifﬁéﬁé‘tl@tﬂon%c' EHH'&A{@@Zgaéé‘se

first counter 502, and the conparator 503
10 15 and 16, and the set-reset flip-flop 17 play a role as signal

selection control means for outputting a signal to control the
multiplexer 18 which phase-delayed signal is selected therein.
Note herein that, the vertical synchronizing signal
reproduction circuit 3 in FIG. 3 is different from the one in FIG.
15 16 in that the flip-flops 10 to 13 are not provided with the
vertical synchronization separating signal 6 but the vertical
phase detection signal 9.
The operation of such structured vertical synchronizing
signal reproduction circuit 3 is described by referring to FIG.
20 E&. The operation of any component in FIG. 3 identical to that
in the vertical synchronizing signal reproduction circuit 3 is
not described again.
In FIG. 5, the composite signal 5 onto which the horizontal
synchronizing signal and the vertical synchronizing signal are

25 superimposed is provided to the LPF 1. The LPF 1 outputs the
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5 are identical to those in FIG 7, the same reference nunerals are
provi ded, and the structure and the operation thereof are not descrip&@Yy 2002
again. In FIG 9, if the signal 61 provided to the reset termnal, which is
denoted by Rin the drawing, is high in 10 |level, the second counter 504
resets its output signal to 0. The second counter 504 outputs a counter
val ue counted up fromO on the basis of the incomng clock when the
reference pul se pravided to i,ts enable term.nal denoted b in the_ draw ng
o Bl g VT ALy SRS TR ae Ty SR TP L 1P GWFAReb § AR Mok e S dE b
counter 504 oqutputs the current counter value as it is w thout counting up.
FIG 10 sho%shré’utqr}ﬁsr?@ac‘ﬁ‘é'rltm?/\hi ik P& S a th S BHBHERTHAT [0OTS (ieP
counter 504. In FIG 10, the differentiating circuit 501 outputs the signal
61 obtai ned TFIHL §i i§ dramidad kg the Li/fplircadererelbnkdepisenitnte (The
signal 61 is )orovi ded, the second counter 504 resets its counter value to
0. At this tli/e, fséaeenche disficieancel pasle Ar owitduits othéevemable 1t arhvd swal
of the second counter 504 is high in level, the second counter 504 outputs
an signab 63leéx®:dtnidircationg 1t hevltoemtl@valabbewisnchaneatad f warhOei theyrmme
with the incom ng clock. Thereafter, when the reference pul se provided to
t he enabl e toeff mhralt ibeéagreshliaw cnihevdk, wihh sheotlkreshinl@rvadlde duynden
the signal 63 without changing its current counter value (2 in FIG 10). 30
- 30 ' ,W tihd high~1évél.armd khe 1bw_level .of theCverticat-syrnchronization _
' Nov 20a2 The operation circuit 505 perfornms operation wth respect to

the maxi mmaed e tomgestgddiepiend sadwe af ghe. counter value inputted from
t he second counter 504, and outputs a val ue obtained by the operation as

the pulse width setld RGr43l@1 bhaklkCaelBctIohng 1BBXL MM ¥ahUs, Oled N the
counter value is 2 as is the nost-frequent value. Accordingly, the

operat i cidGujt t e Mol i.ng..da : - :
Thehconggr ?F%%%S?fsl%g%e?gti%_tlgi Trf#%l? ?/av!tlglt ?ﬁ%%ﬁé{ﬁ%@b@% I%?&EH§$nEBgE?g;)£tela |anlg
such operati se, . : epy adyct ion r : outpu e
st?bi lized fgerbsﬁogﬁ&%é}c%fhic% ltg ?ﬁedpﬁ'l s3e' Wlﬁét %i{%‘ét (%Lﬁr] g?%dt ggge%s oanmi[?\?fe
ref erence puj se. .Herein e _pul se wi. reproduct i i rcui y take
any structurdeesé:srﬁbéeﬁg é:%let ﬁelmﬁﬁl ssewxlg%hc?égﬁé SUngth%ei%%%%%l%gmael%®
arbitrarily setting the pulse width setfing data, 15 and thus._above .
structure i ?%&e%s%??c%]\i“ .WW?Roﬁ#tﬁgecﬁooc"f( ér?@a?i r?{]hfgepd’iesretwad]t h
reproduction circuit, 28 is the hori zontal r%]gc({w oni zi hg_signal (or

conposi te siSgAEDron}izationGeRAA g iS¢ He Y| “Ta e anehe

which is_generated fromthe horizontal synchraonizin in a PLL

ng. si gnal
ci rcui t 1920 TALTts PREGWANE BRE t FRABIRAME: © @Pcfiﬂgwf-ght%eﬁﬂﬁ’fﬁ'

structure, however, the vertical phase detection signal 9 only

ibed

shows change in level with either timing which coincides with the

front part or the rear part of the vertical synchronization

separating signal 6. Accordingly, as shown in FIG. 2, the output

20 signal 27 from the multiplexer 18 1is fixed to either the

phase-delayed horizontal synchronizing signal 20 or 23, thereby
becoming always constant.

In order to achieve such structure in which the output

signal 27 from the multiplexer 18 1s fixed to either the

25 phase-delayed horizontal synchronizing signal 20 cr 23 to be
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processor circuit of the second enbodi nent which is additionally provided
with the pulse width reproduction circuit 28 conpared with the sydchiidhoagn?
processor circuit of the first enbodi ment, the vertical synchroni zing
signal to be outputted therefromcan 25 be nore stabilized than the one
fromthe synchronous processor 31 1 ~NO V2002 circuit of the first
enbodi nent. (Third Enbodinent) FIG 11 is a bl ock diagram show ng the
structure of ,a_synchronous processor circuit according to a third

enbodi nent 8 T8TPnEOPrESBhe | RGBS Tire Y hASnOUEpt SRUbE T £ n
FIG 11 is structurally al npst ﬁhe sane ?i,the above-descri bed synchronous
processor ciFPEGTt 1PAOBEBY $19RBtetReFRE Nt t KBTI LPRel Sy Hridhous Mo &8s D&t
circuit in FIG 11 is not provided with the 1/2 frequency divider circuit
but is addi £PgAakPy phbthavahvpe g of Bxed i | s PR Sodelagads iheg izpatal
out put signal fromthe vertical synchronizingsignal reproduction circuit3
and t hephaséyaehapad zhog soaral £yrchFéfi-z2ngtke gvdipw0sighad 2% frmm dihley
di fference between the synchronous processor circuit in FIG 11 and the
above- descrimbédipiexiem F8 Gs surdhystiamylé¢ dentheaphaomsie taed hdyiizongader
the sane reference nuneral , and is not described again . Next, the
flip-flop 28ynehwrpnprzdvigdedgnal 2hidemnbbdigrenttieswdesforbed: tha threshold
synchronous processor circuit of this enbodinment, a signal 30 provided by
the verticakvasdyechydnthengexttginall r epnoHuohi 08tEbhCWdparatnosifaNE & .
pul se width of the 20 integral multiple ~ of 4he horizontal synchronizing
signal as ighdes¢birbedsaekingelwWsethenebify 4 ghSY RGNt RS & QeRSHAN
circuit of this enbodinent is additionally provided with the flip-flop 29,
and is so sthpphured that riRg-sigpal 730nprpyi ded Hydihe Ve ti@lenough to
synchroni zi ng signal 25 reproduction circuit 3 goes to a data term nal of
the flimfloRedae theOvkdch1Z9AcA%onTY b, e 3YURRLANOHS M RCESSAr

circuit is so structured that thé phase-del ayed "hori zontal synchroni zi ng

signal 20 ppayided,La xﬁ%%ﬂeﬂfe Ol @ﬁe?ﬁég]'rQ@%éa?&ﬁéﬂﬂérii@ﬁ{ﬁefs%%g&és

arranged in the vertical synchronizing sign repro lon circ

to a clock termngl, of L, 1iRh| 98,225 Wt Nagushashruel ued synehnonoy
processor circuit, the Vertica synéhron|2|ng srgnal’ 8 can be a signa
whose pulsetﬂﬁdth

synchronizingesfﬁﬁ%ﬁFgQSUEr%§%%égsggnéfégd%¢9%flQﬁigogéggggégng{)the phase

of the vertical synchronizing signal can be determined by the

15 horizontal synchronizing signals, whereby the stabilized

vertical synchronizing signal can be supplied to each circuit
arranged in the display.

Herein, in this embodiment, the 1/2 frequency divider

circuit is included in the structure to generate the vertical

20 phase detection signal which varies in level with either one of

the timings which coincide with the threshold value between the

high level and the low level of the vertical synchronization

separating signal 6. However, instead of the 1/2 frequency

divider circuit, al/n (wheren ismultiple of 2) frequency divider

25 circult such as 1/4 frequency divider circuit leads to similar
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FIG 12 is a timng chart showing the case that the pulse w dth off 3y 2052
signal 30 provided by the vertical synchronizing signal reproduction '
circuit 3 does not becone the integral multiple of that of the frequency of
the 15 horizontal synchronizing signal. Wth reference to FIG 12, it is
now descri bed why the pulse width of the output signal fromthe flip-flop
29, i.e., the vertical synchronizing signal 8 becones the integral nultiple
of that of t frequency of _the horizopntal synchronizing signal. 20 I n FlIG
75, The o GRAFSS6ar ovItE 157§ ho CO: 11t SYCnHORE oPhg Srgnat o1 this
reproduction circuit 3 does not becone constant in horizontal , _
synchr oni zafFBRAaBeAEsEF i 1RY by itedd i dher &/ #1 Eeauengy FHvgden cipgait.
phase- del ayed hori zontal synchronizing signals 20 and 23 presunably show a
25 phase shNptecdtepebn thak eddt Redh. s¢t &P legesi hdpecomestpififticnlity dm
the vertical synchronizing signal reproduction circuit 3 has the pul se

wi dt h of 3. Beispbledeta,amheifnute thepg29ihashade eddyheeconpesitdesignal 5.
phase- del ayed horizontal synchronizing signal 20 in 30 - 33 :,;ir 5.

v, 1, V.5V BeceordinglyQvneedieshetelsagk hehas nitls okacbidihgt yontire vadmtei.cal
synchroni zing signal 8 is outputted fromthe flip-flop 29 with the sane
ti m ng ast hespbaada- debavesehani zont al synchroni zi ngsi gnal20. Assuch, the
pul se width of the vertical synchronizing signal 8 outputted 5 fromthe
flip-flop 29 becopes.t e ift agmalodrl didpleadf shbringl shew siha@futdeot a
phase-del ayed horizontal synchronizing signal- 20. In FIG 12, the pul se

width of theyMehtbadlsSyReRE8BbE! BYrsli8Rahc8ot&iddl td M Id b RITRAMBMentt he
clock for the flip-flop 29 where 10 the pulse width reproduction is carried

out is the ghasgsdqelayed: horJ&anic . S)b'?l%hE%EEEBHoéEgﬁ%c@Qsoi"Qé’@’&‘Ii’t qiher

phase del ayed horizontal synchronizing signhals 19 and 21 to 24 lead to the

Si”i|aﬁ1€ffg§§g 5 BY %%ghgggkﬁhﬁgigﬁ§o Qngiderallon, EQ%S%B%yéJa%ﬁégﬁged

;
flip-flop 2 ere pul'se wi production is carrie out may be
ot onal , Anasy RERBRREE D fR Sy PR A G o R bR R
synchr oni zi ignal 20. Wth ch structured synchronous, processor. . cjrcuit
ortording. t SLERE R AP DB REEAR e BT e REEP RS Ry TRt ey | SO TRE S0 T P
h i Zi i I t ted. th f h t.h I idth of th
FUrER SRE S M e S S e RV

circuit, thereby rendering.the s¥nchronous processor circuit %n %%gtgkgs]ay

sinmplified. 435 FROGPt hTERFdYRReNt) €34 0ntput  signaly from th

zooz FIG 13 is a block diagram showing the structure of a ,
1 synchronizing reproduction circuit 3 is additionally provided.

Therefore, any identical constituent is under the same reference
numeral, and is not described again.

Herein, the pulse width reproduction circuit 28 newly

provided in this embodiment is described. In the synchronous

20 processor circuit according to the first embodiment of the present

invention, the vertical synchronizing signal reproduction

circuit 3 uses the vertical phase detection signal 9 to obtain

the vertical synchronizing signal 8 with reference only to one

timing coinciding with the threshold value between the high level

25 and the low level of the vertical synchronization separating
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synchronous processor circuit according to a fourth enbodi nent of the
present invention. The synchronous processor circuit in FIG 13 iqsy {i{J¥ 2002
structurally al nost the sanme as the above-described 5 synchronous processor
circuit in FIG 11. The only difference between the synchronous processor
circuit in FIG 13 and the one in FIG 11 is that a pulse wdth
reproduction circuit 32 for receiving the output signal fromthe flip-flop
29 is additiqgnally provided, Therefore, i dentical constituent is

under t hesamé 1833 efer ehBel ﬁﬁne?alth8n81W§né0feﬁ%§E??bﬁﬂ Lai Pt aNgng e
reason why the pulse width reproduction circuit 32 is provided to the
synchr onous V§rdd€sdo S YSIREN 20Mma Higrenh ddil fehbei anaese it okl nderdin, the
is assuned that the display is applicable to interlace, and an interl ace
signal is prdwiedddlibvabueqt W@cﬁr@mmrﬁr@Eéé@ovecti@aitsynqhwaé:ajsm
the clock provided to the flip-flop 29 is in a 1/2 period, that is, a pulse
si gnal of Os®paraddoradisigingl tthe pul se width of the vertical synchronizing
signal provided by the flip-flop 29 does not becone the integral nultiple
of the hbrizont al WA&hsynodtr ostzuogusegnalf. the tditputespighali A7o0rfdem tithe
have the display applicable to interlace, it is conventionally known that a
doubl e- speechunariipa@nteal 18y hs hioad 2i0ng asicnadt geinegt atheofe€eeutit t imindimit
the frequency of the horizontal synchronizing signal is doubly 25

mul tiplied s@tdsthe Sidhid baccidethbaseidel @it enshda Dehwest the @itical 13
NOV 202 vertical synchronizing signal and the horizontal synchronizing

signal s. HoweyehrsMendd sbparhRtiahl ftens1 ¢nah 8 d.s2 h%ﬂfﬂ&ﬂcbﬂné&!&@s w1th
conventional "structure, the period of the clock to be provided to

flip-flop ZQ:hVG%'r@%h%lld ga(ﬂlet Bétg&he RL g hardzontal tﬁ%”f@w%&éfg a

signal. Consequently, the pulse wdth o the Vertical synchronizing signal
fromtheyfliy 0 SpA0 t ntegra I

hori zont al s%ﬁbhrgﬁ%%lﬂ§93|gnéfgsggﬁgrepﬁvé Egg'shogy%ahBFﬁ%éiﬁ.gﬁééikg a
synchronous processQr. cirguist of thls enbodlnent(is so structured that the

out put fromt e'ﬁ||3%I8uc 565%5 o 1hHe pucgﬁfmndth reproduction circuit
32. In FIG 13, by ar |trar|I ing 15 the se width setting data,. the
pul se wi dth repro c N CIlPC é gﬂ glé !gu% ?ré%u%%]f%c?%scbﬁgs DUt Pt ed
to an even of the clock to ovided to the flip-flo

such nanner %6ﬁ§§ FEBSABMET Lo i?ﬁgbéngeFaPh%ep%?%%F%éiﬂrF{%r%§ﬁeOUt

verti cal synchron|2|ng signal to be the |nte%ral 20 multiple of the

hori zont al = &ndiYoni Ky B FhaP fwhiPe VEetdiCAln § W& HFESE tHarats st i ng
bet ween the horizontal synchronizing signals and the verti cal sgnchron|2|ng
signal.15 signal 6 but is not assured for the rear part thereof. uch latch

miss may degrade the display’s synchronization stability.
Therefore, the synchronous processor circuit of this
embodiment, as shown in FIG. 5, is so structured that the output
from the vertical synchronizing signal reproduction circuit 3
20 goes to the pulse width reproduction circuit 28. This pulse width
reproduction circuit 28 is structured by such counter circuit as
wlll be later described. With this structure, as long as the
reference timing 1s stabilized, regardless of the +timing
stability on the other side, the pulse width reproduction circuit

25 28 can output the stabilized vertical synchronizing signal 8 by
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The structure of the pulse width reproduction circuit 28 is alread

described in detail by referring to FIGS. 7 ad 9 . 25 As al ready ¥3 NQY 2002
described, as long as the pulse width to be outputted is changeabl e by
arbitrarily setting the pulse width setting data, the pulse width
reproductlon CIrCUIt 28 may take any structure. 30 - 36 _-:-=I--= ~
-~ ~-: - ff _all h,"" A P~yli -~ ~~, ~1ii

~~'ja~, ~~~~ S0 2 Wth_ uch structured
synchr onoustﬁ}‘ngs%Jo"i‘c%lcrO&’L’i‘ittl“& Wﬁf@té%oad?%é,ln%% %tsﬁ rRehRe V140 to
the interlace signal, the vertical synchronizing, signal_ can have the pul se
width of the inte§Hsh RUEERpYEABR ’E%Iér%‘éFFEbﬂ{‘a‘F“SC‘éJy‘hc%ﬁ*drﬁ ﬁtﬁgl%tl"g‘ﬁélly
with a sinplified circuit. Therefore, it becones possible to sinplify the
synchronousdﬁﬁGéé§§drl@|ﬂ@ﬁ@ﬂh N1¢Weﬂﬂqﬂﬂ&ﬂwph§ﬁnq%xtﬂﬁﬂ§é’ab6@eﬁd itbed
synchronous processor circuits of the first to fourth enbodi nents are
arranged i neaahpldi sphaypudad sbdthruepuerddchionociept itk is synrsiateniedi ng
signal froma conposite signal provided by a video signal source for the

di spl ay's syschhominzdin (RLGt abi | ilry. FBech7 st thet pnéseheweédr ,raps ovaae ifoor
clarity of description, and thus the synchronous processor circuit is not
restricted tarthetcageiidnidéden ddfFesidn® iBT isiggralrcus tpboVi e fecmmvtimey

vi deo signal source. As an exanple, the synchronous processor circuit nmay
be used for aareaseenber puspol ar Fzedt Syoaht oA 20 NOf Sit grede dvwiy @ ded put
conmbination wth an anplifier where voltage i-s punped up. 20 | NDUSTRI AL

APPLI CABI LI EYgWht hs § her ik @3@nbi FRYeBhtE9RL i Agdt SPha@yt $03):NeABON IR tor
stability can be i nproved by determ ning the phase rel ationship between a

vertical symghrenizi &g s o0&l aaRdhor éeghéh §ymnp@hél 99r§t%@5§te@rs@za
synchronous processor circuit 25 arrange di splay can be sinplified

by sett{#ng %ngubﬁﬁsg'gaﬁt%7settlng-data— : o 13 ~1 OV ~0-2

The first counter 502 resets its output signal to 0 when
the signal 51 provided to a reset terminal, which is denoted by
R in the drawing, is in the high level, and then outputs a value
obtained by incrementing from 0 on the basis of an incoming clock.

15 The comparator 503 compares in value between a value A provided
by the first counter 502 and the pulse width settingdata B. After
the comparison, if A is smaller than B, the comparator 503 outputs
a signal high in level. On the other hand, if A is B or larger,
the comparator 503 outputs a signal low in level.

20 FIG. 8 shows a timing chart which explains the operation
of such pulse width reproduction circuit 28. In FIG. 8, the pulse
width data is fixed to 2. Once the reference pulse is inputted,
the differentiating circuit 501 outputs the signal 51 obtained
by differentiating the inputted signal. After the signal 51 1s

25 itnputted, the first counter 502 resets 1ts counter value to 0,
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of the vertical synchronizing signal to be the integral multiple of the

hori zontal synchroni zing signal. 38 ~ ~ ~o~r zo~z CLAIMS 1. A synb&ﬂﬁhbﬂﬁﬂz
processor circuit arranged in a display for reproducing a synchroni zi ng
signal froma conposite 5 signal provided by a video signal source for
stabilizing synchronization in the display, the circuit conprising: a |ow
pass filter for outputting a vertical synchronization separating signal by

separating a vertical synchronizing signal fromsaid conposite signal; 10 a
T Baoncy iU A1 PIETL St BRoGHt DU ST G @ BPEP LAPAdaD T BER i Od 5 ghal

obt ai ned by frequency-dividing said verti cal %énchronization separatin

I { . : L1 Nng
signal intol1im $yRerelBhian mpgeping gtlogk. a ThruFemPRYyasPpResemaRl B9TLs

circuits for outputting 15 phase-del ayed signals each differently del ayed

i n phase wi the sl proyideddry Advet 4L rsy etttz PRG - saghdednfcPutedtthngai d
conposite signal; and a vertical synchronizing reproduction circuit for

out putti ng aaidmainbhgbrirzilpyediwnal 1 e nylae pleasde302 mdliath dadihieppwl 86
said horizontal synchronizing signal determ ned by receiving said vertica
synchr ord zavidnh separiatg dgtai. gn@ghen sdiadvaénti madv jphead ®ydebediiiet sognakr
and said plurality of phase-del ayed signals. 25 2. The synchronous
processor chH0gutda@eedr2di nget Goparatdr MERitbuta d §igauencyw dnvideel .
circuit outputs the vertical phase detection signal obtained by dividing

said vertiChered3fted) until the value prowvided frém:the first kounter 502
vl ~~t. -. 1 ~i~(~~l 2a2 synchr-onizing signal into 1/2. 3.

The synchr opgus, REOCEDSOE nei EGHbA r FESPISH NG kP sChat Phtt i GerRh i i3@iad 1ow
vertical synchronizing signal reproduction circuit conprisSes: |atch nmeans

for latching,sajd,&erticgl SMneronzakhen SoSePatabhng Sidngul sandyidtn
out putting said synchronizing signal” having the phase relationship with

said hgkjzopéﬁkoéggggggniglpguﬁkg@% (§%§§¢?§e4£‘.ﬁl I(ﬁglggﬁhggtqggns for

sel ecting a signa e used by said nmeans to latch s vertica
synchroni Zaéja%‘i%QZSSpS‘ES‘EETga%EQQQ'inI;r en 2RNge.aLd; RLULRLLLY Of
phase- del aye
In a second example, the pulse width reproduction circuit
28 is structured as shown in FIG. 9. In FIG. 9, the pulse width
reproduction circuit 28 includes the differentiating circuit 501
15 for receiving the reference pulse; the first counter 502 for
receiving an output signal 61 from the differentiating circuit
501; a second counter 504 for receiving the output signal 61 from
the differentiating circuit 501 and the reference pulse; an
operation circuit 505 for receiving an output signal from the
20 second counter 504 and outputting the pulse width setting data;
and the comparator 503 for receiving an output signal 62 from the
first counter 502 and the pulse width setting data.
The pulse width reproduction circuit 28 1in FIG. 9 1is,

compared wixth the one in FIG. 7, additionally provided with the

25 second counter 504 and the operation circuit 505 to generate the
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signals for output to said |atch neans; and signal selection control neans
for receiving said vertical phase detectlon signal and said pIuranﬁyNGN 2002
phase- del ayed signals, and outputting, to said signal selection neans, a
signal 15 for controlling said signal selection control means which of said
phase-del ayed signals is selected therein. 4. The synchronous processor
circuit according to claiml, further conprising a pulse w dth reproduction
circuit for receiying t he S|gnal fromsaid vertical synchronizing signa
repr oduct i BELEEr WAL éﬁ@tﬁ@ﬁr&@ﬁﬁru;ﬁ%ﬁ?%yﬁ%ﬁr@hfﬁ?ﬁgn§igﬁapgSChﬁvuhg a
predeternlned pul se wdth. 5. The synchronous processor circuit according
to clai m4p%hheEBentdzsg 69N§§aﬁ &% r R dG | SRMRIFRLAE %%%p%?s@%G ad
counter, in mhlcg a cou ter valﬁe is set to 0 when tpe 40 0 Il 2002
S|gnaI5%r09F8edl §n§éFa veFPi ch o§§nch?on?£?ng di gnkfes ?@B?odﬁ@ pHRNCE

circuit rises, gl’ i_ncr errent| the %ng: er val ue accor r‘%}to an IECOI’H ng
S

cl ock si gndPMeEA a%ﬁﬁnﬁﬁ%ﬁb ?brag 9 ngEPUrERT G G i RgEGaraen
provi ded tghggg Ehgrggbﬁg WE%EQl 59 counter value, and outputting a

si gnal whose p Pse ase g pul se width 10 setting data. 6. A

h .
synchr onous pr Oﬁﬁs:ﬂ?m rgcw tlfar,gﬁ@gesqdr{gla ggf%?&é\éég%dre&gp yel ngegeF

synchroni zi ng sign rom’a conposite signal y a video signa

source for tat-aRhhizi wl%hnclm 0L A8t £Q@NLYN ) eh dE BBl B¥awlifg,CiifLUWiigh in
conprising: 5 a Iom1pass filter for outputting a vertical synchronlzatlon

separ ato ng1ekgnal thy sepand idd@int eterstoic ate Sae NN G tgusSi ghghaires said

conposite signal; a plurality of phase delay circuits for outputting

phase- del ayed siggralds eaahtdrf fserendbhtyputed agedcoumtpdmmseaiukh counted up
from 0 on the basis of the incoming clock when the reference
pulse provided to its enable terminal denoted by E in the
drawing is high in level. TIf the reference pulse is low in

15 1level, the second counter 504 outputs the current counter

value as it is without counting up.

FIG. 10 shows a timing chart which explains the
operation of such second counter 504. In FIG. 10, the
differentiating circuit 501 outputs the signal 61 obtained

20 Dby differentiating the inputted reference pulse. Once the
signal 61 is provided, the second counter 504 resets its
counter value to 0. At this time, since the reference pulse
provided to the enable terminal of the second counter 504 is
high in level, the second counter 504 outputs an signal 63

25 indicating the counter value incremented from 0 in sync with
the incoming clock. Thereafter, when the reference pulse
provided to the enable terminal becomes low in level, the
second counter 504 outputs the signal 63 without changing

its current counter value (2 in FIG. 10).
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10 respect to a horizontal synchronizing signal included in said cgnpoaite
signal; and a vertical synchronizing signal reproduction circuit o NOV 2002
outputting a signal having the phase relationship with said horizontal
synchroni zing signal determ ned by receiving said 15 verti cal
synchroni zati on separating signal, and said plurality of phase-del ayed
signals; and a flip-flop for latching the signal provided by said verti cal
synchroni zing signal reproduction circuit, and 41 13 Novenber 2002
out putting said sYRENPRRFSThEN G gt wre PEELPEES SPERRTI PR &bl HRARSTH e
of said horizontal synchronizing signal. 7. The synchronous processor
circuit accbPdig Masidrunm viad uenREreP fit SEF adver t el ues PHcHRB rif Q4HeE B iV ale
reproduction circuit conprises: latch neans for | atching said vertical
synchr oni zi Agpvépadateny tdiegpedondeduodieput § 4 ngndhreutpyhale Naviaghtisd nsidase
rel ationship with said horizontal synchronizing signal determ ned; signal
sel ecti on nmegnshéoppsehéibnngsatbegpal seowbdtbsedtbyngaiait4d at cn Fadhs 0o
| at ch said vertical synchronization separating signal from anong said
plurality othpheseineh apddessd fjralescditontvpltuel Ds Laa €l ilsat lod mosaR<reauebnt
signal selection control neans for receiving said vertical phase detection
signal and saidepl uratotyinglphaspedebayadishgraksuiangoguispitst ithg, pud swai d
signal selection neans, a signal for controlling said signal selection
control meapsqvhi sbepingaish HPhase- del LG gnahs tsmseleebeb i RNkt
The synchronous processor circuit according t-0 claim®6, further conprising
a pul se wi dthpfepreduebngnel FGUbt s HOFTEECR] VI AR SiGRAls JdPWpad i on,
flip-flop, and reproduci ng the synchroni zing signal having a predeterm ned
bul se W dt 3.0 16 YRR POOYABELEEA Ay &l L€ Yhlc AFEALALACL AL Hlali B
wherein said pulse width reproduction circuit conprises: a counter, in
whi ch ount al ISy e signal _ prqwvi i;d
flip-f ?106;; rlgggé,a\if g;é%ioﬁ:c%rle?en%(lg)ngh%ﬂgﬂi%g wls'L nuca\?lwegj (tz%%%tggr O\I/]altl?ee
according tg_an inconing cl ock signal; and a conparator for conparing pul se
width settih§ data“prBVidéd to set the pul se width and said counter val ue,
and outputting a signal whose | se wi.dth is based. on said pul w dt h
Setting data. 43 TRIGROAUDAA, RORSE, WSt ARecRgoduction circuft 28 mdy take
. Afuy. A?. A e. A AUy. Af (e. Afy. A , % ASyy. A&e. Af. @. Ae. Af M e. AS@R Ay. f R AA. Ay. Af
hy. Af h3y. Ay?P{YA%r}s%géuEW%@/e%%‘g ARF’ A&?A%uﬂgeA.WA%fthQ AtC APSy CBFPE)ERA. Ajvcu
_1WewBw, j =} xsni d_Z] ca] ca] ca]calcalcalc , , )
a] ca] ca] ca] EapRaFeR[-€aPY a3 €} B £h} ¢ ] CAFcRPéaPcatda} SR CRANE 2] ca
|
]ca]ca”{g\l and thus above structure is not restrictive. Although the clock

used in this pulse width reproduction circuit 28 is the horizontal
synchronizing signal (or composite signal), it is not restrictive
and the clock may be the one which is generated from the horizontal
synchronizing signal in a PLL circuit.

20 As is known from the above, according to the synchronous
processor circuit of the second embodiment which is additionally
provided with the pulse width reproduction circuit 28 compared
with the synchronous processor circuit of the first embodiment,
the vertical synchronizing signal to be outputted therefrom can

25 be more stabilized than the one from the synchronous processor
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signal 8 becomes the integral multiple of that of the

frequency of the horizontal synchronizing signal.

20 In FIG. 12, the signal 30 provided by the vertical
synchronizing signal reproduction circuit 3 does not become
constant in horizontal synchronization as described by
referring to FIG. 15. In FIG. 12, the phase-delayed
horizontal synchronizing signals 20 and 23 presumably show a

25 phase shift of 0.5H therebetween. If so, the signal 30
outputted from the vertical synchronizing signal reproduction
circuit 3 has the pulse width of 3.5H. Herein, the flip-flop
29 has already received the phase-delayed horizontal
synchronizing signal 20 in
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horizontal synchronizing signal 20. However, other phase-
delayed horizontal synchronizing signals 19 and 21 to 24 lead to
the similar effects. By takingthis into consideration, the clock
for the flip-flop 29 where pulse width reproduction is carried
15 out may be a signal whose frequency is equal to that of the
horizontal synchronizing signal, and is not restrictive to the
phase-delayed horizontal synchronizing signal 20.
With such structured synchronous processor circuilt
according to the third embodiment of the present invention, the
20 vertical synchronizing signal outputted therefrom can have the
pulse width of the integral multiple of
the horizontal synchronizing signal with a simplified circuit,
thereby rendering the synchronous processor circuit in the
display simplified.

25 (Fourth Embodiment)
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embodiment is described. Herein, it is assumed that the display
is applicable to interlace, and an interlace signal is provided
15 to the synchronous processor circuit. In such case, the clock
provided to the flip-flop 29 is in a 1/2 period, that is, a pulse
signal of 0.5H. Accordingly, the pulse width of the vertical
synchronizing signal provided by the flip-flop 29 does not become
the integral multiple of the horizontal
20 synchronizing signal.
In this respect, in order to have the display applicable
to interlace, it 1s conventionally known that a double-speed
horizontal synchronizing signal generation circuit in which the

frequency of the horizontal synchronizing signal 1is doubly

25 multiplied so as to stabilize the phase relationship between the
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10 horizontal synchronizing signal.

Therefore, as shown in FIG. 13, the synchronous
processor circuit of this embodiment is so structured that
the output from the flip-flop 29 goes to the pulse width
reproduction circuit 32. In FIG. 13, by arbitrarily setting

15 the pulse width setting data, the pulse width reproduction
circuit 32 can set the pulse width to be outputted to an even
multiple of the clock to be provided to the flip-flop 29. 1In
such manner, it becomes possible to always set the pulse
width of the vertical synchronizing signal to be the integral

20 multiple of the horizontal synchronizing signal while
retaining the phase relationship between the horizontal
synchronizing signals and the vertical synchronizing signal.

The structure of the pulse width reproduction circuit 28
is already described in detail by referring to FIGS. 7 ad 9.

25 As already described, as 1long as the pulse width to be
outputted 1is changeable by arbitrarily setting the pulse
width setting data, the pulse width reproduction circuit 28

may take any structure.
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Lastly, those above-described synchronous processor
circuits of the first to fourth embodiments are arranged in a
10 display, and so structured as to reproduce a synchronizing signal
from a composite signal provided by a video signal source for the
display’s synchronization stability. Such structure, however,
is made for clarity of description, and thus the synchronous
processor circuit is not restricted to the case that the composite
15 signal is provided from the video signal source. As an example,
the synchronous processor circuit may be used for a case where

a polarized synchronizing signal is provided in combination with

an amplifier where voltage is pumped up.

20 INDUSTRIAL APPLICABILITY
With the present invention, a display’s synchronization
stability can be improved by determining the phase relationship
between a vertical synchronizing signal and horizontal
synchronizing signals, and a synchronous processor circuilt

25 arranged in the display can be simplified by setting a pulse width
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10 10: nchronization separating signal’ by separating a ver ical
synchronizing signal from said composite signal;
10 a frequency divider circuit for outputting a vertical
phase detection signal obtained by frequency-dividing said
vertical synchronization separating signal into 1/n (where n
is multiple of 2);
a plurality of phase delay circuits for outputting
15 phase-delayed signals each differently delayed in phase with
respect to a horizontal synchronizing signal included in said
composite signal; and
a vertical synchronizing reproduction circuit for
outputting said synchronizing signal having a phase
20 relationship with said horizontal synchronizing signal
determined by receiving said vertical synchronization

separating signal, said vertical phase detection signal, and

said plurality of phase-delayed signals.

25 2. The synchronous processor circuit according to claim 1,
wherein said frequency divider circuit outputs the wvertical

phase detection signal obtained by dividing said vertical
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0 H

by said latch means to latch said vertical synchronization
10 separating signal from among said plurality of phase-delayed

signals for output to said latch means; and

signal selection control means for receiving said vertical

phase detection signal and said plurality of phase-delayed

signals, and outputting, to said signal selection means, a signal
15 for controlling said signal selection control means which of said

phase-delayed signals is selected therein.

4. The synchronous processor circuit according to claim 1,

further comprising a pulse width reproduction circuit for

receiving the signal from said vertical synchronizing signal

reproduction circuit, and reproducing the synchronizing signal
5 having a predetermined pulse width.

5. The synchroncous processor circuit according to claim 4,

wherein said pulse width reproduction circuit comprises:

a counter, 1n which a counter value 1s set to 0 when the
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6. A synchronous processor circuit arranged in a display for
reproducing a synchronizing signal from a composite signal
provided by a video signal source for stabilizing synchronization
in the display, the circuit comprising:

5 a low pass filter for outputting a vertical synchronization
separating signal by separating a vertical synchronizing signal
from said composite signal;

a plurality of phase delay circuits for outputting
phase-delayed signals each differently delayed in phase with
10 respect to a horizontal synchronizing signal included in said
composite signal; and
a vertical synchronizing signal reproduction circuit for
outputting a signal having the phase relationship with said
horizontal synchronizing signal determined by receiving said
15 wvertical synchronization separating signal, and said plurality
of phase-delayed signals; and

a flip-flop for latching the signal provided by said

vertical synchronizing signal reproduction circuit, and
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relationship with said horizontal synchronizing signal determined;

signal selection means for selecting a signal to be used by
said latch means to latch said vertical synchronization separating
signal from among said plurality of phase-delayed signals for
output to said latch means; and

signal selection control means for receiving said vertical
phase detection signal and said plurality of phase delayed
signals, and outputting, to said signal selection means, a signal
for controlling said signal selection control means which of said
phase-delayed signals is selected therein.
8. The synchronous processor circuit according to claim 6,
further comprising a pulse width reproducing circuit for receiving
the signal from said flip-flop, and reproducing the synchronizing
signal having a predetermined pulse width.
9. The synchronous processor circuit according to claim B8,
wherein said pulse width reproduction circuit comprises:

a counter, in which a counter value is set to 0 when the

signal provided by said flip-flop rises, for incrementing the
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outputting a signal whose pulse width is based on said pulse width

setting data.
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