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def¥ect i on synchroni zi ng arrangenent for a television apparat! s of
t‘he present invention are specified 5 4 the clains to which attention is -
di rect ed. As is known, display of a television.signal picture may be

acconplished by repetitively scanning an el ectron beam over the surface of .

" a picture tube vi ew ng TRUEISIOMSINCHRONTZNG (ARRANGEYENTat ed by vi deo
'signals to form i mag¥S,AL T %a&fr Lo @A dlort he picture to
be displayed. In orderkﬁ%;syﬁ% roni ze the scanning of the beamw th the

di spl ay i nf GyREHNiZINg AEGMIPat &1 & tidSEsQn t@%réaté%chr oni zed
wi th ‘a synchroni zi ng 'é%gg ' ' éﬁ%ﬂﬁﬁ$¥h | .é?&ﬁ%.

i nformati on ina-co OSA§| e %%%%‘g@y%%la . . As ,r%\%%‘?vée%?% e, 1e-d
synchr on$zi righ sthpglads demhichiateantion i dieeserdn of AFetSrical

noi se. As tra(swi | t@fspidle &F NEESTEVH bk | Siiha P BCEur& Oy Mbe a rate
whi ch |S'stable.$$¥gkw of th%?ggesquf.of noj se It has becone common
practice to BH T %‘irﬁ:}ﬁr’iﬁﬁ Tielot SGRHGT Ahisdedeane &8 ah W& ui t
wi th the horilmorhatfayndf anipiotgus gndle prileseindsdeenise THe deam
oscillator. ; . i) ' LQl | .S, el d s se-| ock
| oop (PLL). ]H}":erg%gi% '_Ilg% géo%lglnagérgzﬁ ;ab ﬁ%éyna %élzs f{rbeqfl#gﬁacy?"ﬁqrgetsoi%g’ equal
to, for1d5 dhepicrean Hiepreaantgfiiveiof Haea picturg Andsidinplavesuency
[err]. Becays&rier h& Rnhiiid theiihnn itg SR NHE bedde WK i zi ng

pul se i s obsgured by, noise, the rate of the oscil] ator,. nevertheless,
Femains subSLERIAY [iPARrIALAAY, the SGARNING Q% (AR I6GLA STl tRe to
- recei ve 30 raagy|ssymatefdreicied wickinta alyrmisas z ARy diismesls athiadlowey ide may be

desj rabl e, fon BYHOSLSOf eEaJRH%et yirgoﬁp% forkid & L@o?ngﬁé&ﬂ.sem LT
operating at a frequency that s greater than [efr]. Su osci ll/ator is
f ol | owed3by sddnadguerdsy xfagiMad t Hdhe FyNqhranigeng feignalhday gantaisy
signal, a hafiga¥¥diondtih AP Workt BRleMddty i daddl ity. The -
hor i zqnt al r.at e out putA_SS| %na%lsm@t bde, I t(}fekesd eréix I.quxeizpi%g tso-i gtrpae1 .%Qﬁsseesof t he
recur at a rate which is stable. Because of the présence_
bffnoise-it has become common practice to obtain
20 synchronization of the horizontal deflection circuit with
‘the horizontal synchronizing signal pulses by the use of an
oscillator. The oscillator is controlled by and is
 included in a phase-lock loop (PLL). The oscillator
_generates a signal at a frequency that is equal to, for
25 - example, a high mﬁltiple of the synchronizing signal
' freQuency fH. Because of the PLL.operatiohf when, for
example, one synchronizing pulse is obscured by noise, the
‘rate of the oscillator, nevertheless, remains substantially
unchanged, and the deflection circuits continue to receive
30 regqular deflection control pulses. .

_ As discussed above, it may be desirable, for
purposes of stability of the PLL, to use an oscillator:
operating at a frequency that is greater than fi. Such
oscillator is followed by a frequency divider that

35 produces, from'the oscillator'signal, a horizontal-rate
output signal with high stability. The horizontal rate
output signal may be,lbcked by the PLL to the phase of the
incoming synchronizing signal. | ' ' :

_ Such PLL may be internal to an integrated circuit

40 (Ic), for example TA 7777 that is made by Toshiba Co. That



 |ncon1ng synchron|2|ng 5|gnal Such PLL may be internal to an I nt egr at ed :)ﬁ\_.

circuit 40

(1C, for exanple TA 7777 that is made by Toshi ba Co.  That-

-2- IC or other simlar integrated circuit produces, at a correspondln
pair of output termnals, a first- output“signal at t he hori zont al freg
[err] and a second output signal -at the oscillator frequency, that is 32
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The OSC|IIat9ﬁ1gggerated si.gnal. is divided down in a frequency divider,
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t he outmEt sdgﬁ&bctmohrqudmng and plfathe retrace pulses produced by - -
- the horizontal deflection c1rcu1t output stage may Vary in L
-'afmanner_dependent upon loading of the ultor voltage :
generating circuit. For example, such loading-is_dependent 
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upon the brightness of the: image being displayed on the
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kinescope._ This variation in the timihg of the horizontal

retrace pulses,; dlsadvantageously, may cause a dlstortlon
of the image being dlsplayed

. To prevent the occurrence of a variation in the

deflection current timing relative to the synchronlzlng

signal, a dual feedback loop arrangement may_be_used In "

. such arrangement, a horizontal oscillator generates a.

signal'at, for-eXample,'a-frequency'greater than the.
horizontal frequency. The oscillator generated signal is
divided down in a frequency-divider,uand an output signal

maintain the output signal in frequency and phase
synchronism with horizontal synchronizing signals. The

- at the horizontal frequency is generated. A PLL having a-
relatively long time conetant controls the oscillator to f

frequency divider may be included in the PLL. In order to
compensate for load-dependent variations in the timing of -

the horizontal deflection current, a phase-control loop

circuit (PCL) may be used. The PCL includes a phase

detector, a first-input terminal ef'which is ‘coupled to an

i : T



" synghronismw th horizontal synchronizing signal's. The frequency di vi der
naﬁ“be included in the PLL. In order to 35 conpensate for | oad- dependent
variations in thetimng of the horizontgl_ deflection current, a

- phase-control loop circuit (PCL) may be used. The PCL. |ncludes a phase
detector, a first input termnal of which is coupled to an -3- output of
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pul ses at a vrhillA Phage 10y FiTRieas 1tsheor®11re@cetoplalxﬁeﬁt§>mcwﬂw¢s with
t he output Si naI of the PLL even when variatians qf beam ¢ Ioadlng
occur. The P tor g ford &, Iﬂoﬁé‘rgé’ﬁ n r\’& Qﬁﬁ $ at
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out put si-gna suc timng may . be gener at ed

‘from fdi0 exanive piseseadnd Gagiabls gmset m-tthhs mediesr fhey rtqtrtéw@ PLL
‘that is at algﬁi 1He gy ﬂo@ir%noiiécml%fh Fhe Putiit #gndl10loZ WHerlPIilr %Ws@ﬂcy

The PCL may ocated I.ntern to a secan that is sepafat
first |C thaWhgdhdaRriations §gflc 3&51%1“ INPGNY: - cgt %é.f[L ?‘E the
second - out putra;mirm% fiox attd hmﬁamr&inmpeadaﬁ:ro&mﬂmmg taatgnaslsequal 25 to
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Each of such tlmlng signals may be generated from, for
- example, the second output signal that is generated in the
PLL that is at a high multiple, such as 32; of the
20 horizontal frequency. .
o ' The PCL may be located 1nternally to a second IC
" that is separate from the first IC that generates_the.
second output signal. An indicated before, the second |
. output signal is at the fundamental frequency that is equal
.25 to 32XfH. In addition to the signal component at the o
' fundamental frequency of 32Xf., the second output signal
may include undesirable high order harmonics that cause the
waveform of the second output signal to deviate.fromlan
, ideal square-wave. Such undésirable harmonics may,
30 disadvantageously, cause perturbation in synchronizing the
'  PCL of the second IC. - -
It may be desirable to couple the 32Xf 51gna1
- from the first IC to the second IC via a coupllng
- arrangement such that the high order harmonics from the PLL
-35 are prevented from adversely affecting the operation of the
_ PCL in the second IC.
¢ when, for example, a user . selects a new
television channel for viewing, the second output_signal at



30 dlsadvantageously, cause perturbatlon in synchron|2|ng the PCL of the™
‘second IC. It may be desirable to couple the. [err] signal fromthe: flrst\VC
‘to the second IC via a coupling arrangenment such that the high order
harmonics fromthe PLL 35.. "are prevente frontadversely af fecting the

',_operation of the PCL in'the second I C en, for exanple, a user selects a
new t el evi si.on channel for. viemﬁng t he second out put 'signal at -4- 32Xf
~generated by, r I b [ 'c dlsturbed
during a traﬁ%£€5 % %%%gl éﬁerg§§?¥n ?h@ F%gggo %% r%?ontal-'

- synchr oni zi r@lgmgﬁmanswhdustunbedndermg adtgaaﬁamtlegeeueleyrvadaaseaa

S tenporary 5 red@ss of & Qbé&eoﬁ'QnﬁbrﬂﬁaﬁtﬂleQyﬁ&h&ﬁﬁl%@h% %ﬁﬁﬁhﬁg a -
tenporary shutdown in a deflection_circguit output_sta his™I's so because

when t he dr|§¥F%|%ﬁ§FuEEﬁBF§t@aYby %ﬁédﬁEEtPﬁePH§1¥ec AYSPCE $emporagie -
out put St agel o€ Sofoh @fﬂdacelghalugéneraeéaagy &he th.er caneriﬁgz ang
vol t ages 10 that _are rgﬁ Lred for § gg ng the.tel e ISI n receiver.
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an input terhevel that ‘causes a high. voltage protection circuit to : '
15 initiate a complete shutdown. Therefore, it may be
 desirable to provide_the?PCL in the.seoond IC, during such
.disturbances “with a“signal at, -approximately, the |
frequency 32XfH, should the second output signal be
significantly disturbed. _ . _
20 . In accordarice with one embodlment of the present invention,
| the seoond IC 1ncludes a regenerative amplifier stage N
having positive'feedbaok. ‘During normal steady state _
operation, the'seoond output.signal'of the PLL of the first
IC that is at 32xf, is capacitively coupled to a tank |
25 circuit.f The tank circuit_is coupled to an input terminal - C;_
. of the amplifier stage for maintaining an output signal of
the regeneratlve ampllfler stage in the second IC _
synchronlzed to the second ‘output 51gna1 of the flrst IC.
The output_51gnal of the regenerative amplifier stage is
30 coupled to the PCL. The waveform of the output signal of
the regenerative'amplifier stage is determined by elements
- of the tank circuit. The positive feedback in the
regenerative'amplifier stage provides hysteresis that,
advantageously, prevents the undesirable harmonlcs of the
35 second output signal from adversely affecting the waveform -
of the output 51gnal of the regenerative amplifier stage.
Durlng normal operation, the second output signal
of the PLL advantageously, controls the phase of the output



of .&0g@ anplifier stage for maintaining an output signal of the regenerative .
anplifier stage in the second |IC synchronized to the second out put signal
of the first IC -The output signal of the regenerative anplifier stage is
- 30 coupled to the PCL. The waveform afgthe output signal of the
regenerative anplifier stage is determ ned by elenents of the tank circuit.
The positive feedback in the regenerative anplifier stage provides
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enbodi ment of the pr esrmaccmdaum eith rahetne&geﬂw&ﬁewoa% pt&dentt age nay

be 10  desi e as_an o | at or Mhen the second out put signal
LSRR e Gk de

of the PLL qegeg}ed:rﬁ arﬁ’?‘ilhdﬁ’setﬁrsoteacp%)}“ ¥ exanpl e,

changi ngp chaierse-lgr@ei dm iquexaten atsalamascxrilm.vememe:hew ive :
canmplifier, a I r I t ration

of 15 the dl’l ve SI gqfala[bf;s@éeﬁrgc%ft .ﬁrétpose %slqt nom na ¥

frequency. PrASHRD CARRAS v | lsamﬁ induchannehrseldegipian ithe hi gh
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) 6' ‘as . an osc1llator, enables the uninterrupted generation of
15 the drlve signal at a frequency that is close to its
' ,nomlnal frequency. In this way, advantageously, shutdown
_.of for example, the high voltage power supply in the

deflection circuit output stage is prevented.

'\\ J;



In the Dr awi ng: The sol e FI GURE |Ilustrates a phase-1 ock- Ioop C|rcu1t that
is coupled to a phase-control-loop circuit vi-a an arrangenent,. enbodyi *{f
“ the invention, that controls the 5 phase of a deflection currentu ‘
defl ecti on mﬁndihg. I'n the'horizontal defpectlon circuit of the FI GURE,
‘horizontal 'sync pulses [err] having a periood H, -that in NTSC is 63.5.

- mcroseconds, and havin ﬁ beggondlng frequency [err], that in. NTSC is

15. 75KHz, -are coupl-ed, 28 rR8ively, froma conventlonal sync .
separator of a teIeV|S|mhereoéevEEGUREt1iﬂuwﬂre¢eshe Eh@HEElobk-anopnput
terminal 30a of eu%a&ﬁﬁﬂeggcaeﬁﬁgga t8 3 Phakeleoblrdilibalucingugte3dy.

state opefation i s at reque [err coupl e capacitor.
[err] to a seé@nﬂrFﬂEG?mﬁer1ﬁﬂPOQNBHQS eoﬂnﬁﬁ§§é°@eté@ﬁ&'qg@trQASpﬁﬁﬁe

g' Ifer engg | h?@él?f si gad@l eBdibhaturgentdigatl uefqttacgch%npbﬁaaﬂ Iertence -
_ etween signal [err]. an nal [err erate p etector .
30 is.coupled to a frquﬁnta bﬂ%?&Phtﬁg FeFiP%%ﬁgp $13S Hﬁta°&iﬁpﬁ o

~control | ed osEIGUREpr h8tizoftaill kynor pAls2@ S hasumgea @aruoﬂpﬂb thgmm

[orr] at alrefusesy [er b bndceabdannas!t pqaw%@cg gnaggggrj%g

frequency det€rmning resonan enent, crys _
frequency di viaeauspcy2fin &hﬁﬁequeﬂg§cdﬂ§|d§r7§2Kﬁ6,p@6§u§@u@ﬂ&_’ [err]
Det ect or; 30, 9§£hét§&€iv§i an@‘raa Ebﬁ%ﬁ&&bn@llve%e %%pfa(i*a"fb% of a

hase- | t 20 th first pntegrated
e ?iﬁ.toflq RS i i ohe ForELvERar DL, SPRuRS iy Shen EIGHRE T o P i ?leegcra_ ©

. -7- The operatenmln&lPBDaZﬁfcauphaselge&bstbersp and sfiemall Oy S hiae o
Inerernsaet dutbnd, B8baf EERre \oBRRRRION 1R by MR 7 ety B3
200, is respoﬂ@upéedovaasﬁgﬁéPaFéﬁPF C ttPeﬁrFeFWQ@ Aapydndeamdgady 39b
waveshapj fg agg §na§eraatébaarasbangwrputas%oalf&@:@@ﬂﬁr&@m%%lwIsliql;%%l
tranS|stors C%Q %ﬂat 1S’ 1nd1cat1ve of the phase dlfference between ' |
751gna1 SH and: 51gnal O that is generated by phase detector
30 is coupled to a frequency control input term1na1 31a of
a voltage controlled osc1llator 31. Oscillator 31

at a frequency 32xfH in ¢

20 generates an output 51gnal O32H
- accordance with an 1nduct1ve-capac1t1ve, frequency
determining resonant element crystal XTL. S1gnal O 20 is"
frequency divided by 32 in a frequency divider 32 to
produce signal 0H Detector 30, oscillator 31 and :
25 frequency divider 32 form a phase-lock-loop circuit (PLL) R
| 20 that may be included in a first integrated c1rcu1t.(IC). “;;3 :

100 such as, for example, the aforementioned Toshiba "IC.



~cougled as a differential anplifier. A transistor @2 10 provides a

coll &tor current that is coupled-to the emitter electrodes of transistors
Q49 and B0. A transistor b1 operating as an enitter follower has an
emitter electrode that is coupled to a base el ectrode of transistor CEO An
~emtter current of transistor Bl is supplied by a 15 transi stor. :

having its o%ée@;s@faeigﬁtagd&ﬁoy@l@Quéésasi%gsigo 8. bghuesn t hey bgée of
tran3|stor_§§F%§§% the emitter of transistor AHt ransi 32Br coupled-
‘as a di ode b¥¥ °%?%%§ﬁV§tQO$%%@% [3mr] and a base el ectrode of

transistor, 49 provi des pna@e$a¢mtﬁoben@opsarcnm 70% RevingespesatHee
dependent - v t unction. o t nS|s or.

'thg threshoﬁ%ééﬁigﬁ tﬁgFf e?%aigé%hﬁgf t? ?ssgﬁngx} ?gf9 &4 gir?ﬁlt
voltage ¥ [ 299, A@$rbﬂ%?@m%mvﬁﬁﬂohQV$ngnalsO Fecatr32xfigl ethat 25 a
juncti on bety&geriHE3 bey ea°&a$é§ﬂ%¢§ﬁ€ a9 Q%%ggﬁlﬁghétgrrgﬁgeﬁéﬂﬁ'Stor

48 supplies_ the emtter current ansi stor ase ectrode of
each of tramt®Qtors @1, B2, and B3 is controlled by a tenperature

conpensat ed vol t age \’mrﬁdmgeﬂeﬁu a@oaim@ﬁ@@@Entr&h@ist§r§0949nQﬁdSQQMﬂ in

| |
“each transi TorPTEYES o B Brdenv A BT ERRE. | BeFERRETEERRcPEhn entire
oper at | HY t armpevides eareobbecor otiircent Ehettlsdeoupledanelthereﬁﬁﬁtes
coupl ed backei&-tPSadasss %P&ﬁéféi@og% g%p? éfli&e‘PQS%t OrA@raﬁQJ.B{:Qi“ggl

positive feedback | n the dlfferen | fircrent posit
‘feedback nmayPRRFIELRY PR CBELESE cg‘El%:bo‘t’Wé has| anj epites pélﬁ?ﬁr adea

rﬁgeneratlvaﬂammliéIcmuple@etMn&hb@yét@Ié@ﬁﬁo?éhcfbﬁﬁ§n51sﬁbﬁc SodeAgﬁ
égfgka}F; couﬁ#édggggé.g% Oafn%%%£%%%§ Pbgﬂ *ﬁ ﬁBPB} Ed Yr§5|stornR and
- a capackior tran$w$moa.Q@%dh@mmngankscmmbhectohaelestradedc0up5ed at a
_-approxi mat el uf¥idn btwePRCLLO biLe COEPLLINS SREL b?brind_the emitter
~of transistor Q51. A transistor Q48 coupled as a diode
between a supply voltage Vccuand-a base electrode of
transistor Q49 provides temperature compensation for
20 temperature dependent varlatlons of the emitter-base
' 'Junctlon of transistor Q51. Thus, the threshold of the
-'dlfferentlal amplifier is approximately equal to voltage
Vee: | o |
' A transistor Q64 having its collector coupled to
25 a junction between the base of transistor Q49 and the
emitter of transistor Q48 supplies the emitter current of
transistor Q48. The base electrode of each of transistors |
061, Q62, and Q63 is controlled by a temperature |
_ compensated voltage V produced by an arrangement that is
30 not shown in the FIGURE that causes, in a well known
manner, the collector current in each transistor to be
substantially temperature independeht over an entire
operating temperature range. A collector electrode of
transistor Q49 is coupled back to the base electrode of
35 transistor Q51 to provide positive'feedback in the
_ _differential amplifier. Sufficient positive feedback may
 be developed so as to cause the amplifier to operate as a
regenerative amplifier stage with hystereses. The base



. the differenti al

.:to the tank circuit to provrde synchronlzatron Resistor R controls the Q™.
of the-tank circuit. The collector of transistor [err] is coupled via‘a o~
first current mirror arrangement that includes transistors 10 [err]- an :
Jerr], via a second current mrror. arranggnent that includes transistors
Q96 and Q097 and via a gate 990, to formsignal [err] at an input terntnal
40a of a flip-flop 40.- By selecting the value of resistor R suff|C|entIy

large, 15 ”éqeaﬁ_&ldde/%ff e HIREKs tibd |Q5f%tcolﬁbfédaﬂﬁe£ﬁnin§r99 bei ng
. designed to gperate as a fr er nnln oscillator: at $ i & ifg

nor mal oper at " SFIE Ly BRI eweﬁ? er AP ngFE8T 3R c?? Biet Parrllel
‘osci | | at or [ ar&;ar@ermm-zarf on puidtwtom by arge@is{:errl]t aMtareapmtheﬂ to __
the tank 20 el s W - Dbl ackiag, conaciier. &ynghroni zed

arrangenment 3 Opérates as an. oscl n-a-s ave nmodé such that VCO 31 [
of PLL 26 is appromisatelhal2Xfpts ols capagphboe GAdcoupleensignil . 04 '
arrangenent 3Q0.¢ tﬂt@a{ﬁ)@téi\f’f&ﬁt o S&&?idé‘%iféﬁé&ﬂiz&?&n,a Sﬁ'@éi&ofaizue

i er des; fo operate w thout )
sust ai ni ng o%fmr(ﬁ]r%r?:hesl%r%ﬁ ‘[féﬁ r'}a%y"%%wu%le undesi rabl e hi gh order’

har noni ¢cs t hat form ferhewmi@:t&wkeréﬂélsﬂoft@wayef@wpmvma dhe
‘undesi rabl e : order I Nnoni cs na qguced

P ,
Slch a5 rmy GRS AHAF ST T eh HEr et | FORE piAc BadEr tratsistors
af or errenthonmgmsatndaagElEB Vi phsemond @acthent mherd:rgarrmnlgaemem:nbhats

0o { inbanentRe T requé‘%%")tﬁ%g 4% WP TR0 hBI%o0PTE B

= exanpl e, - t he fqmRe s#anaPIG; 29 iat an dnpuhsterminaliedon @Beﬁaflh'ﬂ"mpe

- | ocking in taqgesignal [err] The phase variation of each of the harnonics

-9- may, dlsadvantageously, cause a phase jitter in signal [err]. Also it
may cause the duty cycl® ﬁlgﬂtgﬂgtlﬂ’l?eval]uetgfmsysmromwfimmtmllargéue of

- 90% Devigt'gﬁé”pygfﬂfye feedback will result in arrangement 300 belng*
- : de51gned to operate as a free running oscillator. at about
' 32Xf ' Durlng normal operatlon of arrangement 300, _
operatrng as an os01llator, the osc1llator is synchronlzedL_
or pulled-ln by 51gna1 032H that is coupled to the tank _
20 c1rcu1t via.DC blocklng capacitor C2. When synchronlzed,_
arrangement 300 operates as an os01llator 'in a slave mode
such that VCO 31 of PLL 20 is the master that controls the'}
_-phase and frequency of arrangement 300. Alternatlvely, by '
. . selecting resrstor R of a smaller value, the dlfferentlal
25 ‘amplifier may be des1gned to operate w1thout sustalnlng
osc1llation.-'“ ' L
- Signal 04,5 MaY 1nclude undesirable . hlgh order
harmonics that form, for example, a spike 111 in the
waveform shown. The undes1rable hlgh order harmonics may L't
30 be produced in VCO 31 of PLL 20, such as may occur when
-s:r.gnal_.o32H is taken:from pin 63 of the aforementioned
Toshiba IC. The phase of each of the high order harmonics_
may vary relatlve to the phase of the signal component of
signal 032H at the fundamental frequency 32XfH -‘Such
35 variation may occur durlng, for example, the time when PLL
20 is in a transient mode of operatlon_whlle locking in to

signal S...

H 'The'phaSe variation of each of the harmonics



noniznal val ue of the duty cycle may adversely affect the 5 operation of PCL
- 30 tWat is described in detail later on. The tank circuit forned by
inductor L, capacitor Cl and resistor R-gdvantageously filters out, from
.the input signal of 1C 200 at pin 7, spurious signal conponents at
frequencies that are different fromthe fundamental 10 frequency [err].
Furthernore, mhystdnsadyaptagedadlyy cbuspoalphasefgeﬁberklpashgnbkt

I_|ncludes t heycol lec ggoogtt&g PQE b %?n5§gegugkysg§ﬁgenbs thet?lnes

undesi rabl e RBQH or der harnnn romarfec SWtcC r ansB2Hon
in trans.stowgrxndramd1Gsonomhé§é Va&ﬁeupioﬁoyunegeﬁaavnae from thepcL 70

‘the necessarnomhﬂauneanaEObwathenddeyebyegé hayPhavaeseI ealffeter enks

| feature qf the differenti r.an ect of the
ey B t Opghakiohons BeroaB' thatlid gaagrégﬁévénmﬁﬁﬁ 09 EokaE: oRo0
cycle. The 50% duty cyChe tanuesnrehhe formpdobgr indactbroh, otapagitatr

cirouits thatjagha) Bebudedsl R BRvafBaolACiyDRdILBLET o8, BEbm Bygencrates

‘a signal [err requency err coupfed via an inverter
133 to a horiBBHtaFignal @fi ¥6r 289 & plgeﬁerapeglausughgnaé3§omnanen§s

~coupled to aabaiQthéﬁhﬁegetﬁEtaaiéﬂHiEE@BehﬁaﬂibﬁtﬁheCEundIﬁéﬁthitOr Ql is
i ncl ude for exanp

tional h ont al, out S :
ot 3Phge FETERRHaSX fa BUFERGERGTS, BYSEorrar s REBY AR PR oFReG 4
‘retrace pulspoautavblgbeaﬁackvpbthgthahannciudesdtha aohlgbtool bfige supply

Co an ulror CrenBigloet pab ¥vaAlEatonky b ipFEOBheE) Ene kBl Erdb1S, PR, o
~ the teIeV|S|Qﬁdﬁ§cbﬁvmpn1P€Lf¥9ml§f§9ﬁ@hﬂ§nFYé§Chén§|QHQPSE§FPP thmesch a

way 1 hat defhﬁcttaﬁsiétorgugqgnhnhegsb Imhaséetkaﬁbnemoﬂﬂﬁdmas Eeavides
nalntal d in a an ase rel ationship relativ
desplte aryl ngaﬁb FeHFCF&ﬁanngﬁﬁﬁnBoé&£°ﬁﬂﬁ§ﬁ §&9F2°8 ﬁaﬁker to
be descrjbedPLn getail later on. - -10- :
o The . hystere51s feature of the dlfferentlal
amplifier and/or the filtering effect of the tank c1rcu1t
~ - cause signal O32H' to be a square wave with a 50% duty
20 cycle. The 50% duty cycle is desirable for proper operation
| of d1g1tal c1rcu1ts that are included in PCL 70, descr1bed
later on.
N - PCL 70 generates a 51gnal D at the frequency f
'Slgnal D is coupled via an inverter 133 to a horizontal
- 25 driver 33 that generates a signal 33a that is coupled to a
' base electrode of a switchingftransistor Q1. Transistor Q1
is included in, for example, a conventional horizontal
output stage 99. Output stage 99 produces, in a winding 34
- of a flyback transformer TO, a retrace pulse at a high
30 voltage that is used in a high voltage supply 35 for
generatlng an ultor voltage U at termlnal 35a. Voltage U
is coupled to an ultor electrode of a cathode ray tube, not
. shown in the FIGURE, of the television receiver. PCL 70 is
synchronized to signal'oH in such a way that deflection '
35 current iy in a deflection winding L is maintained in a
constant phase relationship relative to signal Oy despite
- varying beam current loading that loads winding 34 in a
manner to be described in detail later on.

s



| As expl ai ned before, arrangenent 300 nay be de5|gned to operates as an

oscill ator.

I n-such enbodi nent -of the invention, arrangenent 300 will

N

- generate signal [err] even in the absenis of S|gnal ‘[err] because of the 5
“posi tive feedback via the collector of transistor Q49 that causes it to"
. operate as an oscillator. Thus, if signal [err] i's disturbed as a result

“of, for exanple,

arrangenent

00. wi |

tunlngstaﬁplahﬁéHSbemoke rssehﬁgeﬁeﬁewebelﬁaySben channel,

I S an 0sc a mast er de ring a 10
O Rage ool niesithen BB PReERERE Rroah asCiohatre LLR PughoeRbotingftee
" locked to sugﬁathéelnyentlaherarnangeménanaagewmsuygenaraue stigpal99 will -
conti nue to 8peratgvgﬂd hofﬁéogﬂggn Etgk ¥9bhgge U du EBQ Egeokrggﬁlent

i ht erval .

15732H

inc udes a PrequedeH IVI

45, A«réngepeaxtnseuﬁeedbeskfvnp thgpcqalaqtpngoél§§an5@§§pruﬁg9|npat
termnal 403c&ﬁ§ésf§€6t&6§pétﬁﬂélaEeah]okaéllhﬁoﬁt thﬁuéfEﬂfeaiﬁnBer]

Flip-flop 40 generat S an output signal _[err] that to Chan
states, each®28u 1§|§ES§uEpﬁ kRRgde séuék Qﬁgngpr[ﬁﬁﬁggiﬁchgnlngl§ 8l

[err] is at aeieeﬂstonytberebeihetalnewneemebismbntbhahnemuearyangemegnal

Jerr] | FUTb-5h80d0 gpapathel) LAl pagtabyliKeaokageesoEAU°HutRH' 8

frequency diVvi

Arr angeh@nt

I Ng arrangenen |nc
qerzesgenélngetrausLespohutqgvg&tphatstMacgnpenup undikH at

frequencies yebrs1and presk, 15&ﬁeaCEbvsh§na@tscorresaeeéfageoutput

termnals of fli

require S|gné@vng;%ggﬂsﬁgve°359@3u§ ag ch ﬁeF&PEHnP

-44. - For tion arr%ngenent 45 may

genent

@ oPeRatfanner

t hat was expaadned pebduee tidtorowbatagetv dugmng ther transientpl ed via an
AND" gate 5§nt8r9a orrespondi ng reset pul se receiving termnal RESET of

each of flip-
si gnal s1derr] an "

ops 0 44 for abruptly resetting the phase of each of

ferr]. RES@St'nﬂerﬁ gBhant 25 iﬂémuaegnfhipolgﬁaﬁobha9§H§'BQo@ﬁCh of

flip-flops 40-44.t as une

u »
or 51 gna [ oFepeitiad, {PaL B@gﬁipﬁéd4patagat felelves Signal 03,0

20

25

- and E

30 -

35

that is at' the frequency 32xf Fllprflop 40 generates an .

output signal E16H that toggles, or changes'states,-each

time a clocklng edge of signal 032H' occurs. Signal Eien
‘is-at a frequency 16xf that is’ one-half of the frequency
- of 51gnal 0

320" F11p flop 40 forms the first stage in

five- stage cascaded-coupled frequency d1v1d1ng arrangement

45 that ‘includes fllp-flops 40-44 Arrangement 45 o
generates corresponding output signals E16H’ ESH' E4H,'E2H
H. at frequenc1es 16xf.., 8x fH' 4x fH’ fo and fH;
respectlvely,_at correspondlng_output terminals of

‘flip-flops 40-44. For proper operation arrangement 45 may

require signal O32H "to have 50% duty cycle, generated in
the manner that was explalned before.

_Horlzontal rate signal OH_1s_cQupled'via an “AND"
gate 52 to a corresponding reset pulse receiving terminal
RESET of each of flip-flops 40-44 for abruptly resettlng
the phase of each of signals E16H’7E8H"E4H’ E2H and E to
insure that they conform to that of signal O Resettlng
the phase of such signals is done by causing each of
flip-flops 40-44 to assume abruptly a FALSE state when a
leading;edge'Oﬁagof-Signal Oy occurs, as described later

~

[er if. 28035nclidear a  fragueney domidingt srrangenenti gnal

ea |ng edge [err]



nthis way, flip-flops 40-44 are initialized. Initializing flip-flops
40 ﬁﬁfls requi red because flip-flops 40-44 are outside the feedback | oop of .
PLL 20. If flip-flop 40-44 were not |n|%ggllzed t he phase of each 5 . of
*t he output signals of flip-flops 40-44 I'd not be predeternined; o
resulting in inproper operation of PCL 70. Flip-flop 51 delays signal [err]

- by approxi maggly @ﬁetﬁisraaﬁc%g #;ofie ba! dpdghaxed §g99%1§%édt hgt s alse

~inverted. = The one m ¢rosecond 'S caus
transition edBetdp éFQﬁﬁlfFéPrflPBSc48Cﬁ4fFﬁprﬁﬁﬂbrSQ begauseedge occurs

-ge}meeg the flapsfElops edoes aﬁfdgﬁﬁglaéoehengeéaaauﬁniaogIMfdﬁngﬁﬁg The -
el ayed sign t coupl ed to an.input.ter ate
52 di sabl es §§t§i§§ gﬁgpnégrggeESHE 8??e%n%§éa%ﬁﬁe§hg§L [gﬁ?feo?flgacﬂ
signal [®8rr]ofhtbeaoptput SOgnalgeofr fil ip-Ohopscédedddtwoulld nbenbdoth
signals 5la e ousl r _
Pul se 50 tha P%gEEEE ﬁ?galo%égyi£§H Eﬁ ¥m€*y£8%egﬁgggggggoégmggg ?ﬁ S
at the horizontal rateF 1PT§ Qbne r@ﬁléﬁﬂ $308a4nY, Pﬁr@?ProﬂﬁﬂﬁtﬁhYse 50

20  occurs, oﬂechlefoéécenalaesréﬁm4é délayealaigﬁéﬂ $DaPERYE des t BBso

correspondln out %% a at a. corresp determ ned s te such . as,
for exanple, E % ORG ML GFOPRE Batgﬁ?ag gﬁ%?slﬁfc??? ??%ps 40- 44
is alsolﬂer|061ngaa tnen$19qonne§g¢eof]sngnalgo [eto]cbocklghnp £hop 50.
Therefore,; i&;no fhﬂ@'é&?é”ﬁc@gf§ebgfﬁégﬁb6ﬁ ?réﬁsftﬂgﬁlédégé +se&n? gerrl

of PLL 20 occurs, . €ach e correspon nal s ops
40-44 will rehesking 5:%6F?B§$oﬁth§e€o%%ﬁantTbﬁa@%1¢¥¢@t$b§%hlp5 th

respect to- Stﬂﬂﬁ|1£e¢6¢i16@ to an input EﬁrﬂﬁﬁaD95§a96ﬁ|GAﬁB“réaﬁédSierr]

syaehron 2ecal gastdplalere) ShEsH, SLa0R s e RSl PR U5 T BT
"H of silmal. $tgmdl Ghe rEsusudipulby HHi TH genérated OnnangondﬁGEOnr49|gnal
e Foon o BER bELeLEGIECe Y e 027006 elagilfbofetylatr L1 1
53 that is ugggrg%poggh@ga Ryg state. Pulse 50 that has a duration og
approximately one microsecond and that is at the horizontal
rate f is synchronized to s1gnal O when pulse 50
20 occurs, each of flip-flops 40-44 is initialized to provide
the corresponding output signal at a corresponding '
: predetermined state such as, for example, a FALSE state.
o Each of the output signals of flip-flops 40-44 is
also periodic at the frequency fH of signal 0H or signal
25 50. Therefore, if no significant phase perturbation in
~ signals Oy and O,,.' of PLL 20 occurs, each of the
- corresponding output signals of flip-flops 40-44 will
‘remain in a corresponding constant phase relationship with
‘respect to signal O ' ' |
30 . - By hav1ng s1gnals E16H' EBH' 4H’ 2H and E
.synchronlzed to 51gna1 O, these signals may be used to
provide timing signals with edges that occur at
_pxedetermined'instants during each period H of signal OH{
The resolution by which each such timing pulse or signal is
35 provided is determined by the period of signal O,y OF
0 '. A horizontal rate signal 36 produced at an output

"32H
terminal 53a of a flip-flop 53 that is used for generating




'*-12- a sawtooth reference signal in PCL 70 is a representatlve exanpl e of
such timing signals. To generate signal 36, signals [err] and [err] are >~
coupl ed to correspondi hg input term nals_of an AND gate 5 54 that _._
~+producesa signal 54a having the TRUE sta}g “when each of such S|gnals is at
~the TRUE state S|nultaneously with the other ones. Signal 54a is coupled =~
to'a data inpu | .03 of f 53,11 .err] is
coupled to agc% EgSE%U F%géﬁéEnélgﬁgl En PégbBO &% §FPF§%gﬁgétg§é-]' o t
“Fli p-fl op 53exarpye 9fgﬁﬂchSHambygaﬁlgn@éSval having a duration that is

determ ned by signal [férbeheréﬁé"s§§ﬁ8§|366 S! ?aaab 80 'SEat hkha gTRUE
state during agprOX| telﬁ n1crose§on s.and af the FAHSE dHate duﬁlng the -’
I

rest of peri®HeHOUR eHehRsCBFT2RPPH LBgsAnpHE tsTMippls. pEANSANDSORLE 36
i's del aysd rssathae pﬁodugeala[eighamysaaphadengruheemRUEIeyaué when

xamle, 4 TLELESSFO0dsy! DRLICIELoLt D] byl graka LepLladelaRsl.

:.LS|gnaI he tim (
7200 that is with ‘the pethep, Oassdes§lgbéa Eéaoms ggupled to a daRanpnput
generat or. 37r9§8§6 ﬁstérﬁﬁﬂ&9035c5b9”§|f§%g Ema% 53, COQEbﬁQth anjgnput .
termnal 38a o t age conpar at or ner at or I n¢] udes®& current
source [err]CPRBtedsteodpFiac 01§PH§p£€F?6V1P€rFFrPHBP mayPb8Lexternal to

| C 200.10A seiiphfBdp 98. gemmiptﬁmoﬁ7sssdamapbedlgnams5435by aapaci t or

~ Sawootn si gharesyal negEss & é%L?%?LQerrfESESQB%QE% By FLlet Bom
- hori zont al rHOeanmtSDgneigﬁéL 36igpa t36héSTRUEtb§atERUEWHéﬁtglQﬂ&ﬂnQG is-

at the FALSE, bf&ﬁlmaﬁéiﬁné four68eb8hak anahatyeneC#RASE! Staker Bhrtiag30
form an upra gegortlon al s couple Vi

it .
aflip-flop § et h PﬁpBFrtgﬁnFnalg§7§eépsa°§egyﬁdgﬁﬁﬁs§4dép ctor 57.
Flip-flop. 39f1$p6fmobe53bys$ggaal35eis]demayedvréeaaldelapeélgngmab 3by

The pur poce. B PrearPSFRink 26389 of ! Bér®ExanBlR! °¥ HEbTOSeLoMHE' ERERINAS

~The purpose

]

‘is determlned by signals ESH' 4H"E2H and E Signal 36 .

is used for controlllng the. tlmlng of a ramp generator 37

of IC 200 ‘that is used by PCL 70, as descrlbed below.

20- - Ramp generator 37 generates a sawtooth . s1gnal 37a
that is_coupled to_an_lnput terminal 38a of a voltage
comparator 38. Generator'37 includes a current source i
‘that is coupled to a capac1tor C37 that may be external to_ '
IC 200. A switch 37b of. generator 37 is coupled across

25 capacitor C37 for dlscharglng capacitor C37 and - for |

_malntalnlng afterward sawtooth 51gnal 37a across capac1tor g)

37 at a constant level as long as horlzontal rate control
signal 36 is at the TRUE state. When signal 36 is at the
FALSE state, current source 1 ' charges capacitor c37 to
30 form an upramplng portion 37c of signal 37a.

| | . Signal’ 0H is also coupled via a flip-flop 39 to
an input terminal 57a of a second phase detector 57.
;Fllp-flop 39 is clocked by signal E8H to prov1de a delayed .
signal 39a that is delayed relative to 51gna1 0 - by

35 approx1mately 4 mlcroseconds. The purpose of utlllzlng the

.4 microsecond delay is to compensate for varlous delays 1n

PCL 70 such as in a delay and pulse. shaplng network 58 that

is discussed below. A signal F,, developed in a w1nd1ng



"4 mick osecond deldy is to conpensate for various delays in PCL 70 such as
I n 5§ﬁelay and pul se shapi ng networ k 58 that is di scussed below. A signal - -
err], devel oped in a wi nding -13- 13¢30f flyback transformer TO is = -
coupl ed via delay and pul se shapi ng network 58, .that was nentioned before,

'to a second input termnal 57b of phase detector 57. Signal [err] :

i ndi cative oft36hefpfagbaeck dehhecgrmarcmoremF bou?MeM 9ia deﬁg9ca?en f

wi ndi.n err An ect qr i_ndi cative o

the phgs[e di %’Persgngg’%%%éﬁ%&%ﬁage ﬂéﬁd@?gﬂ&?‘tﬁ%f*ﬁ f’?feaﬁpl £9 and
held in- capa§ﬁ?9nd66nputf@eﬁmana&n57bloflghaseGGetectersEdondsngnal

tern1na| 38bgf I 0 38+ha0 d iv peﬁlod
. rampi pg part F;%ﬁ%%*%’? o st ghasp of def1 LElon UhLRene & R 0T

t er mi nal °38b%6 esﬁﬁapavaadesg &gnpaﬁatQPtBBtgéhgnaie§9a0§|@ﬂtectoan57t|on
edge of an ouhautlslgndhc661VBabflthéogﬁh§é aﬂfﬁeiéheéebeﬂﬂeeﬁpsi ﬁSi”‘”al

6la of a .one o] 5 P=fl @ rates pul se
_[e?r] haV|ng,§Q %ﬁét?é?L g fu & cﬁﬁ@?ﬁﬁ? gﬂﬁaﬁgea %ﬂaFaP ﬂﬁléﬁ FG
hori zont al dfpvmra330nbroausegnahn§6atat flseocohdchnpubobennilnali 38> &6r

exanpl e. Cbagﬁﬁaggfog83garles a phase of pulse [err] relative to that of
si gnal L rr] in such a manner. 20 that signal FH will have a constant phase
relatio §h|p relative WBeBrgﬁﬂFlP@rﬁ]91V¢huEere06hﬁngéamhlﬂgepgrtbﬁnloadlng

aL teLn1naIf35h of elbne? 3@5}?GeoﬁdﬁpbYeQEefhﬁhaﬁegﬂénaP 665SEL2 CP?Q?E in
t se o Wi cau orres n e in_con
S|Sngla66a tﬁé%ﬂfﬁ%+ gé# OESC?ﬂBaﬁﬁg %k ? s t KM @?3 gfgg Rerakes &n a
negative fee%bgnklntnhe$lt16heedgangﬁ an ouwtpphasignal p6d sthatlaiswi | |

malat ai n thec@@ﬁﬁ@dofosagﬂfi &@fih% fﬂﬂ@ﬁ géfﬁfﬁ%10@1§u5fegt %@réﬁo onstant '

%ﬁeatL;filngfigapghéérrine iéﬁitqb o t g%sg%%?rﬁﬁe%hasbuL%ﬁlég;gns of
retrace S|gnhéviﬂgr]115u§ﬁﬁéﬁivéhﬁn &h€onstant duration that is coupled
~ to horizontal driver 33 to cause transistor Q1 to become
nonconductive, for example. Comparator 38 varies a phase
of pulse DHa_relatlve to that of signal O in -such a manner
20 ~that signal FH will have a constant phase relatlonshlp
' _relatlve to s;gnal OH‘ Thus, a change in the ultor loading
-at terminal 35a of a high voltage supply 35 that tends to
cause a change in the phase of signal F H’ will cause a
'correspondlng change in control s1gna1 66a that will vary
25 . the phase in the delay of pulse DH in a negative feedback
O - manner. The change in the phase of pulse DHa will
_ - maintain the phase of signal Fy and of deflection current
~i_ constant relatlve to signal OH, despite the change in

y
phase of signal F
30 The tracklng response t1me in PCL 70 with respect'
' to phase variations of retrace signal FH is faster than the

corresponding tracking response in PLL 20 with'respect to
- phase variations of synchronizing'ihput signal Sy This is
so, because PCL 70 is optimized to accommodate fast
35 switching time variations in output stage 99 that may occur
because of fast changing electron beam current? whereas,
PLL 20 is optimized to reject noise or Jltter accompanying

the sync-pulses in 51gna1 sH



correspondlng t r acki ng response in PLL 20 with respect to phase varlatlons
of synchronizing input signal -[err] This is so, because PCL 70 is

optim zed to acconmodate fast 35 switchigng tine variations in output-
*stage 99 that may occur because of fast changi ng el ectron beam current;

wher eas,

PLL 20 is optinized to reject noise or jitter acconpanying the

sync- pulses i n signal. bafihg the- 1éckDmn|mgtehvalothatnocnuesvanrhat ' S

o f lected”
ocours. o gyaupig, LGAfhely dELE: @ B Laipvssion Ehgiagh ks ool eoted
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- undesi r &8l e W?Hﬁ§P€Ht°§oﬁ&EPP&n 3puPCRY

vol t age pr ot g€t s@Gnalr oyl
prevent such
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phase of si gmaghtehaje cassgdndlwéﬂaﬂiﬂé aad i ssilgdidiaddmaddom of signal -
[err] ‘that igidkyihe fruatanpRl dlael’ FA4PAP e, to askume’ errdaeous Mo/
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20

states, resulting in an undesirable trans1ent condition in

-PCL 70. Dlsadvantageously, such undesirable tran51ent
.condition in PCL 70 might cause, for example, a high. .
ivoltage protectlon c1rcu1t not: shown in the FIGURE, to

. trlgger To- prevent such undesirable transient condltlons,

arrangement 300 advantageously maintains 51gna1 032H' at
50% duty cycle and malntalns the phase of signal 032H the_
same relative to the signal component of s1gnal O32H that
is at the fundamental frequency 3ZXf :



CLA&yﬁf 1. A television deflection apparatus, conprising: a source of a
synchroni zi ng input signal at a frequency that is related to a defTection
frequency; a resonant ‘circuit; a phase-Iock-|oop circuit
oscillator responsive to said input sigrbS-for generati ng“ c“ “Hﬂu e"llm
at a frequency that is related to said deflection frequency,
coupled to said resonant cirecuit, said resonant circuit tuned to generate a
second si gnaCLATMS: | s synchronized'to sai d- first signal such that
undesirabl e high orderjhargopiféevsfoh! é %ﬁﬁ é@ﬁg second signal;

a

an anplifier stage haV|ng regenerative Vi ng an i nput
t er mi nal t ha®OMRr £E¥3HPPed to sai d second Slgnal for generating.a third

SIhgngl at aI c?rreSpondangoﬁf@amcaz sﬁlél@ﬁ&mﬂ@f.ﬁéaiﬂputeé 1V€$E)$msglt da
third signal or ener g.a I S v a, sa wayv

phase that i @agylﬁ fﬁgiée%gg%a?og %fgﬁt%?ﬁﬁg?e%e%gi ection
circuit output“stage r&spemsmanttmnzcunhirol S|gnal for.-generating a

- : . ned b
defl ection current i no€ @% ESL AP &gl&gr@ﬁ ng 3 }_lggtl n%‘_icj%%er m ne y

a phase of said contr nal and enera l.ve signa
that i s i ndi@Sgilkatdr scespemaive oko s%ﬁlui dmp%tsmehrf@ntgemem a

det ect or rem Vﬁg&falﬁsamamgéfgcﬁwrﬂ Péth & S8 kpese -
i ndi cative s f or heratin ase difference indjcative signal in
accor dance \é&'}f‘%? 5?‘1‘%%‘? cet *B%‘i\ﬂe%rf’%‘éﬁ’ e ER 523 ¥989RANK gnal and |

sai d synchrcuimmg:,slmubd resmha:ma&mgl&uiﬁ It\uééeam qaseﬁlleevs é&x&&ld
phase dlffer cat nd, t,o saidsr I gha or e ing
- said control q’#} jh% ﬂ%&’t%eaq %r?%Jsd o%'(ﬂm;e ‘rq'h %
pﬁaee di ffenmdﬂsltm.bmthm wrdes harmonics are filtered out from said
second s1gna1- .

~an ampllfler stage having regeneratlve feedback
and having an 1nput terminal that is coupled to said second
.s1gna1 for generatlng a thlrd signal at a correspondlng
frequency, _
a ramp generator'responsive to said third signal
- for generating a ramp signal having a sawtooth waveform at
5_ a phase that is determined by a phase of said'third‘signal-
| a deflection 01rcu1t output stage respons1ve to a
_-_control signal for generating a deflection current in a
_ deflection winding at a phase that is determined by a phase
of said control s1gna1 and for generating a phase.
indicative s1gnal that 1s 1ndlcat1ve of said phase of said
deflection current;
a phase detector responsive to said synchronlzlng
'signal and to said phase indicative signal for_generat;ng a
| phase difference indicative'signal in accordance with a
phase difference between said phase indicative signal and
-said synchronizing signal; and :
phase shifting means responsive to eaid'phase _
difference indicative signal and to said ramp signal for
generating said control signal having a phase that varies
in accordance with said phase difference indicative signal.

=\\./.



-16- . . *-C'L M S§ * 2. An apparatus accordln to Claim1l further, '
conpri si ng a capacitance for capaC| tively coupli | | 1I I I' lﬂt
said resonant circuit. 3. - An apparatus accordin in sald

. resonant circuit and said regenerative a?&ﬁ ifier st age forma second
oscillator such that said resonant circuit deternines a free running

.-.f requency of said second osgi lziﬁaq{atucﬁ] FroympEtels ftﬂf @%ﬁ’t{dl nﬂxrtt% q ai m 3 | .' % .-

wherein during a-transi‘ent “Int sai d Si gnal

" significant| yonpsising a tQ?dJéTCrJé'eﬁ.nﬂR:nyﬁ wqmmwejlssucg:mlmm et i ned

by the free rﬁ&@mgjdrmuw;gé)jd %&ﬁp@@mﬁlator instead of by said
first signal. ‘5. An apparatus accordlngto V\,h_er |n SaldeI’St ot
signal is generated in f i tARRALAy QQ"%S(H SR ve
anplifier stagad s:esmiamtectnnmmsemmdsam eggﬁzmtaﬂmnatmpenrﬁwlersauagéal d .

anplifier staf_g> evseég 1laﬂoer sg tﬂﬁatr ‘ﬂdf?e 410%}?%6 gl]é;ded in .-

"said first S|g roma c I'Ng a” Waver 0
~ appar at us acsiﬁfeﬁlrllg.na‘ﬁ @ Sueel WRRgID fs?ﬁ@&im igf eyaig e&g@thprl ses ‘a
pair of trangsdiarstpl ed as a differential anplifier configuration and

wherein a collector of one s coupled  to-the se of the; other. one. 7.° o
apparatus according to % aiffit. PRP{%@EW? %‘H’%ﬁpﬂq 18 Claim d@??é?ed‘tlbs sai- d
]'Ehl rﬁ si gnal chtrﬁfg%ailﬁnanadﬁdrﬁ: J&tergmla,ppﬂreﬁt lsazlat(mmhmgs:tgna] aisn 1
urt her conpr, r
third signal %lanqgérégat{lﬁﬁc%%si 3{ r% {,?%#lﬁ:ﬁ-& gnal s%{%a‘%ﬁ'alﬁé; szlﬁjndi
to said ranp igedatammrines € rpmr;@g)f mmfslitﬁiai 563=O_nd°\_n

)

~ apparat Us acepidinGddt Graitid Wiy i e ssigds | 0op cf roui

‘includes a first frequency divider ener a fqurth signhal at- a. o
frequency that is Iowefs't h&M PR3 Ussa %il Ol &1 4 d '

_sa1d first s1gnal is generated in a flrst 1ntegrated _
circuit and said- regeneratlve ampllfler stage is 1nc1uded .
in a second 1ntegrated c1rcu1t and wherein said’ amplifier -
stage prevents unde51rable 51gnal harmonics that are -
included in sa1d flrst 51gna1 from affectlng a waveform of '
sa1d second 51gna1 ' ' ' '
- 6.. An apparatus accordlng to Cla1m 1 whereln
' said ampllfler stage comprlses a pa1r of transistors
coupled as a- differential amplifier conflguratlon and
whereln a ccllector of one 1s coupled to the base’ of the
other one. ' - _
7. An apparatus according to Claim 1 whereln .-_\;,
‘said amplifier stage generates said third 51gna1 at 50/
duty cycle. - '
8. An apparatus according to c1a1m 1 further.
'comprlslng, a frequency divider arrangement respon51ve to
said third s1gnal for generatlng correspondlng timing
signals that are coupledfto said ramp generator to control-
said phase of said ramp'slgnal '
- 9. "An apparatus accordlng to- Cla1m 1 wherein _
said phase-lock—loop circuit includes a first frequency -
- divider for generatlng a fourth signal at a frequency that
18 1ower.than ‘that of said third signal and wherein said



¥ . C . L M® S * fourth signal is coupled to SHFdjdﬁﬁﬁ?fk&f%%%#—for

geﬁ%(atlng sai d phase difference -indicative si gnal .
apparatus for generating an output si gnai that is syn !ﬂ '! "l"
synchroni zing input 5 signal, conprising: a soufce of

i nput signal; a controllable oscillator having a resonant frequency
determning. ﬁ&@ﬁﬁmtsi@ﬁhifﬁ%“&ﬁup@éaot@ §9ﬂarﬁﬁa§é9@éteé@6rpf@ﬂUCIng a

“first signal_at a fundanental £f ﬁ hi gher tfan that of -

'sai d input sTgNRFItAY £ é?h%?%n%} ?Eﬁ¥ %?ﬁgﬁY% &t - cont ent -t hat

~varies when said contrbh0. sAghalevisies; appanatussﬁonsgenermtxngdamnput
*signal and t ls£0 i d

= accor dance uf?éﬁﬁ pha iééé%?$€£?e%%eé¥%er %ﬁ%%ggnégsuc %ﬂf&gg#gﬁgs%é ator

and saJchxwﬁ*Qma%4g%@mpékﬁémﬁilng means form a phase-lock-loop circuit; a -

tuned filtering circuig §6ﬁ¥&@dofOséﬁddsfhéﬁfoﬁiﬂﬂﬁ§ igputisignang said

har noni ¢ si gnal .content to % %é erate, flﬁ* eéed second signa] at the.
fundanental frequency of S2RFEPHFRIE PFRL ?h SRPERANRi SFPYURBuced -
" har noni ¢ S|gﬁnéquem¢pndetemmmnlm@sebeméme and seespbénsiee etlo secosmtsonal
for generati { deQpt P, ?& ffgsg %?al at a f@n&%%&& ggpntrol -loop
u |gn gener

circuit coupl e O Sal d o rreans ana responsive to

sai d f|10ereﬂr%@@%mﬁyah@abul%uhlghgﬁathanoth%?n@ﬁr%ﬂldlh@PEﬁlﬁlqn@but

signal to: sagglaefpfatsg 1 ﬂﬁclﬁulagpﬁafﬁaﬁlacgpgﬂangcéﬂtékelﬂh&@
wherein 30 said tu ses a ga acitance and an i nductance
t

e r
that are coupfEtF? ¥ qﬁﬁ?aﬁ?t Cﬁ@ ShPatat YRYEe®ording to Caim 10
_wherein said tuned filheansgrespensive stoapatdtinply sbgphtdahd taigaid

0sGi | 1 at or for@tCQPQSA%afgf é? rating said é§ f91a89§ﬁ§iu§ according 'to 5'

- Claim 10 wherein sai ase-c IR ANTIRY conprises a requenc
: 15  accordance w1th a phase dlf erence therebetween such tha

said oscillator and said control s1gnal generating means
form a phase-lock-loop circuit;
a tuned fllterlng circuit coupled to said flrst
. signal for fllterlng said harmonlc signal content to -

20 4generate a filtered second signal at the fundamental
frequency of said first signal w1th substantlally reduced-
harmonic signal content; :

means responsive to sald filtered second signal
- for generating said output signal; and '

25 a phase-control-~loop circuit coupled to said
output-signal generating means and respon51ve to said filtered
second and output signals for synchronizing'said output

. signal to said second signal. '
_ | 11. An apparatus according to Claim 10 wherein

30 said tuned filter comprises a capac1tance and an 1nductance
that are coupled in parallel. :

, 12. An apparatus according to Clalm 10 wherein
said -tuned filtering circuit is capac1t1vely coupled to
said oscillator via a capacitance. _

'35 ' 13. An apparatus according to Claim 10 wherein _
said phase-control-loop circuit comprises a frequency
divider responsive to said filtered second signal for
generating a third signal at a frequency that is lower than



~“filtering circul

_.divrder responsrve to said filtered second srgnak—tor—geﬁera%fﬁg—a—%hrrd'“

signal at a frequency that is |ower than ©-18- * thdﬁ‘
~of said second signal and phase shifti ng_Jqreans resH | l !lhr .
signal for phase shifting said third signdf"to gen srgnal

14.. An appar at us accordrng to CIarnrlO further conprrsrng a regeneratrve

l-i f d:
P or i oy o aa/ Hh ou%}p&% ter naI ‘waﬂhéée ng aéq“é‘% Ut b

ener sal out put:
termnal of s\@ﬁsmnﬁﬂ\rer@ %are@etlalrdnswrsalg T phase, shifving gwai

defl ection -apfipied Usi grelPEd Sherat S L@ Sitp gy%gpr zing i nput -si gnal
-at a frequency that |s:%§ ted.to a deflectrog}fregge a%éof o f
citcuit;. a phase-|ock-IYop &% rRRITITS RETRELRS ¢ él%#m nsive
to sai d i nputcommpriadirgra geewmra@\aefamphﬁ@mastme daavnqgleamymﬁwﬁ 1.s

rel ated (o solg el Plan 14 SAUEDE L1 od o COURLE e B P TERRORY |

. circuit, said Tresonant Clrcult enerare a. secon
- -synchronr zed anf a3 YRR @@makmtmemm rafpl said g¢111<‘—1°l€l"er

har noni cs ar etéfnﬁi[ﬁlecbf)tﬁaid Oéﬁfﬁﬁéﬁ@ﬁﬁbé'ag“@hr@rs ifier stage
‘having regenerative fee ack a

havi uf termnal. that is coupl ed .
- to said second signal %Fg ‘?ﬁ joe‘g ’g‘?fala%Ra%P@Eﬁr eéspondi ng =
frequency; zidanprrsingﬁior responsrve to said third srgnal for generating -
~a.ranp signal - having a vef Pﬂgf e ed by a
phase of said third si géna%% ctl % I?ilr'n elm ?Tgﬁcﬂ{#nc%m '
out put stage Freganay chat al%oﬁﬂlﬂeirmaa deﬂwrwatfmqwewa ection -
current in said deflecta %%M@gcﬁc@l@hase that is determ ned by a. phase

a phase-lock-loop circuit including a first
'cosc1llator responsive to sald input signal for generating a_ag -
first signal at a frequency that is related to said- -
deflection frequency that is coupled to said resonant
‘circuit, said resonant circuit tuned to generate a second |
s1gnal ‘that is synchronlzed to said first signal such that " _
undesirable hlgh order harmonlcs are filtered out from sald'
second signal; o w )
an ampllfler stage hav1ng regeneratlve feedback N
and . hav1ng an input terminal that is coupled to said second _
signal for generating a th1rd signal at_a-correspondlng
frequency, ' _ - _ _
a ramp generator respon51ve to- said third s1gna1 \.i.
for generatlng a ramp signal having a sawtooth waveform at
a phase that 1s determined by a phase of sa1d third 51gna1

a deflectlon winding; _ _

a deflectlon circuit output-stagerresponsive tO-a
control signal for generating a deflection current in said
deflectlon w1nd1ng at a phase that is determined by a phase-:_
of said control signal and for generatlng a phase .
indicative signal that is indicative of said phase of said
deflectlon current;

' a phase detector respon51ve to said synchronlzlng o
signal and to said phase indicative signal for generating a -
phase difference indicative signal in accordance with a



of .sai‘d control si'gnal and for generating a phase indicative-simnal that is

i ndr'eati ve of said phase of said deflection current; a phaﬁmm HHH"MU“"’

responsive to said synchronizing signal d to said phase i Vsl Bl
- for generating a phase difference indicative signal in accordance with a .
~-19- * C L M S * phase difference between said phase indicative signal

and sai d synshs98i di Phe SEREE! be B Ne&Ed SPhisé NIndteasiveSPDHIsaY cakd® sai d
phase difference indicative,signal and to.said ramp signal for generating

sai d cont r ol S3+g8YnFRYPRLZ10g SHEEAL #BY varies i n accordance with said

?hase di fference indi cohase shifiaing means ;esponsive to said phase
o ©  difference indicative signal and to said ramp signal for
generating said control signal having said phase that
varies in accordance with said phase'differehce indicative
signal. |




