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1 SC0414AH METHOD AND APPARATUS FOR CONT RO.LI’ZI@‘%HE

DI SPLAY C]: A VIDEO | MACE Field of the Invention 5 This invention relates in
general to controlling a video display, and in particular to a nmethod and
apparat.us for controlling the display of f video i nage. Backgrgmmgh4AHt he

I nvention 10 A video nonitor receives control signals including vertical
and horizontal synchronising signals, and uses these signals to control the

di splay of a vi qaETHIRYAND APPATRATY t!gstlr@n@ommﬂmcyme BISPLAYZOF A

position control circuit receives i synchroni si ng signal and
15 uses the horizontal synchronl Si ng O%(h M control the horizontal
scanni ng across the display. In addition, the horizontal position control

circuit provides a neans of adjusti t(ﬂ position of the video
i mge. To control the horizontal fj%ﬂ Shg(tﬂ{lu‘}eéﬂgbl zontal position control
circuit gerferates a horizontal drive output signal to a deflection circuit

when 20 a hor i zont eI IcHB8 if eRerdl 36 WoRtrollAYSY Fieo islRY.CEAd

circuit has an inherent e propagation ay varies
bet ween di ffer Bﬂﬂlcbl@ﬂlt@@tmﬁﬁmﬁ ae@.ap@aratu%fwr%ﬁ@&mgomem@!yy%as\éde@ del ay
between the tijgadde horizontal synchronising pulse occurs and the tinme the
hori zont al drive out put si gnal |§ 8%anergée?- To overcone the difficulty 25
caused by the propagation del ay BRCKGBUREOf the ryﬁnﬁP?cwt a known
hori zont al{@osi tion control circuit advances the generatlon of the

 horizontal drive oy AR){i't%e& g@:{h%j&ééﬁ&é b8ﬁ'tr§l' éifﬁqélts ill?éiuainh'\m?tl@él g to the

propagati on del ay of tron ci ortzonta p05| tion
control circui hotizdniat synchignigingesignalsgand usee thessosignals toi epmitol the/i ng a

Lfggagég ha ggFaglﬁyaéfé’UldéMh\dg% it ScHVRREBNAIVIESY Rorftor AR iZntal
position control circuit receives the horizontal synchronising sngnal and
15 uses the horizontal synchronising signal to control the horizontal scanning
across the display. In addition, the horizontal position contro! circuit
provides a means of adjusting the horizontal position of the video image.
~ To control the horizontal scanning, the horizontal position control
circuit generates a horizontal drive output signal to a deflection circuit when
20 a horizontal synchronising pulse occurs. However, a deflection circuit has
an inherent propagation delay and the propagation delay varies between
different deflection circuits. The propagation delay causes a delay between
the time the horizontal synchronising pulse occurs and the time the
horizontal drive output signal is generated. To overcome the difficulty
25 caused by the propagation delay of the deflection circuit, a known
horizontal position control circuit advances the generation of the horizontal
drive output to the deflection circuit by a time equal to the propagation
delay of the deflection circuit. The known horizontal position contral circuit
does this by generating a reference ramp signal having a ramp with a
30 duration that is high enough to cover a range of propagation delays, and
then using the ramp to generate the horizontal drive output signal.
Conventionally, the reference ramp signal is also used in the
horizontal control circuit to provide a range of horizontal position
adjustment. This method of dual use of the ramp of the single reference
35 ramp signal is used in the MC13081 integrated circuit manufactured by
Motorola Inc. In order to accommodate the requireménts of wide
propagation delay compensation and horizontal position adjustment, the
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then using the ranp to generate the horizontal drive output signal.
Conventionally, the reference ranp signal is also used in the horizontal
control circuit to provide a range of horizontal position adjustnment. This
met hod of dual use of the ramp of the single reference 35 ranp signal is
used in the MC13081 integrated circuit manufactured by Mdtorola Inc. In
order to accommpdate the requirenments of w dg propagation del ay
conpensati on and horizontal position adjustnent, the 2 duration of the
ramp of the reference ranp signal can be increased causing the ranp of the
si ngl e ref er encquratiem of tﬁé)rdrﬂp‘bfmmfér&fcédﬁﬂipﬁ nalecar-badincreased chusin mgpre

SL2ENTS ey e o AT ARG Bonh e § e dralT JRRES: 1t
is a need for cHowevermtith ammrergradualrslope thehnoisedn tipe borizental eonteolr ange of
priopagat) on el dheufiRERsal, Mhicidednd A 1ir of sP LB TraboRIP ki Ay,

adj ustnent, wt uci'’n
Summary of Bhe I nvertienge, 1Imerﬂd§@rmecbfoya Inwzméalam&r@l cigeuit that candqrovide,
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i nput for receijfiage.the 15 horizontal synchronising signal and producing a

first reference output signal and f out put signal; a first
ranp generator coupled to the ref ﬁ'@i@éwg&rt‘bgllﬁ{@@ﬁ} eceiving the first
reference dft put signal and generating a first ranp signal; a first

comparat or -coupl ed igeddxlingly’ 1 oh8BRpEESHRb Hvdrition! it 16 Beovidisd Bhr st T am
signal and conparing Wt de
apparatus for a control circuit for a cathode ray tube (CRT) display,
comprising: an input for receiving a horizontal synchronising signal from a
- controller; a reference circuit coupled to the input for receiving the

15  horizontal synchronising signal and producing a first reference output
signal and a second reference output signal; a first ramp generator coupled
to the reference circuit for receiving the first reference output signal-and
generating a first ramp signal; a first comparator coupled to the first ramp
generator for receiving the first ramp signal and comparing with a desired

20 horizontal position signal to produce a flyback reference signal; a phase
detector circuit coupled to the first comparator for receiving the flyback
reference signal and a current flyback signal from the CRT display and
providing an output signal indicative of the phase difference between them;
a second ramp generator coupled to the reference circuit for receiving the

25 second reference output signal and generating a second ramp signal; a
second comparator coupled to the second ramp generator and thg phase
detector circuit for receiving the second ramp signal and comparin\g with
the output signal from the phase detector circuit to produce a control signal
indicative of a start pulse time; and a horizontal output circuit coupled to the

30 second comparator for receiving the control signal and providing a
horizontal drive signal for the CRT display.

Brief Description of the Drawings
35 One embodiment of a control circuit according to the invention will

now be more fully described, by way of example with reference to the
drawings, of which:
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20 horizontal position signal to produce a flyback reference signal; a
phase detector circuit coupled to the first conparator for receiving the
flyback reference signal and a current flyback signal fromthe CRT display
and providing an output signal indicative of the phase difference between
them a second ranp generator coupled to the reference circuit for
receiving the 25 second reference output signal and generating a second
ranp signal; a second conparator coupled to the second ranp generator and

t he phase detector circuit for receiving the second ranp signal and
conparing with the out put signal fromthe phase detector circuit to produce
a control signal r I Ly ut put
circuit coupl ed to ﬁﬁgaéom%tg%tg%f ﬁﬁicﬁgﬁ%‘t%&l{ aﬁﬁlr'aer@e%?\?‘ﬁ(n@ QB@%%%'@P P

si gnal and pr ovpaesitien gonisel lbopt al drlve signal for the CRT display. Brief
Description of the Drawi ngs 35 One enbodi nent of a control ci rcuit
according to the invention will now be nore fully described, by way

exanpl e, w h ref er ik 2 Hustiategalifningsdiagramyqf e horizental @sﬂlon PP%@‘P'r at es
a functional blpel ofFp@rgm of a known horizontal position control |oop; 5
FIG 2 illustrates a timng diagramof the horizontal position control |oop
of FIG 1; FIG 3 illustrates a functional block diagramof a control
circuit in accordandeGud iﬂustrahesfaeiunetiomiﬁﬂcbkrﬂagram olfhe:qmtmd;emcwt imventi on;

10 FIG 4 '”uséét?&@én@e Mtﬁ‘ l?gget alédutnréﬁ P{Her es%htr H&é#ﬂl . FIG 3

and FIG 5 1|0I | us [ ng on 0O He control
FIG. 4 illustrates a timing diagram of the control circuit of FIG. 3;
and
FIG. 5 illustrates a flowchart detailing the operation of the control
circuit of FIG. 3.
15

Detailed Description of the Drawings

Referring to FIGS. 1 and 2, a reference phase detector 105 has a first

input which is coupled to an input 103 to receive a horizontal synchroriising
20 signal (HSYNC) 205 from a controller (not shown). A second input of the |

reference phase detector 105 is coupled to receive a roll over signal from a

first output of a 5-bit counter-decoder 120. The reference phase detector

105 provides an output signal indicative of the phase difference between

the horizontal synchronising signal (HSYNC) 205 and the roll over signal to
25 an input of a loop filter 110.

The reference phase detector 105 is a comparator which is enabled
by a horizontal synchronising pulse 265 of the horizontal synchro<r1ising
signal (HSYNC) 205 to charge or discharge the loop filter 110. When the
horizontal synchronising signal (HSYNC) 205 is a logic 1, no current is

30 sunk from or sourced to the input of the loop filter 110 by the reference
phase detector 115. When the roll over signai from the first input of the 5-bit
counter-decoder 120 is a logic 1 and the horizontal synchronising signal
(HSYNC) 205 is a logic 0 i.e. when the horizontal synchronising pulse 265
occurs, current is sunk to the output of the reference phase detector 105

35 from the input of the loop filter 110. When the roll over signal from the first
output of the 5-bit counter-decoder 120 is a logic 0, and the horizontal
synchronising signal (HSYNC) 205 is a logic 0 i.e. when a horizontal
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circuit of FIG 3. 15 Detailed Description of the Drawings Referring to
FIGS. 1 and 2, a reference phase detector 105 has a first input which is
coupled to an input 103 to receive a horizontal synchronising 20 signal
(HSYNC) 205 froma controller (not show). A second input of the reference
phase detector 105 is coupled to receive a roll over signal froma first
out put of a 5-bit counter-decoder 120. The ré&ference phase detector 105
provides an output signal indicative of the phase difference between the
hori zontal synchronising signal (HSYNC) 205 and the roll over signal to 25
an input of a Ismphfomsleg pldsz 2a$1doeebecwnoarrpnhl§esmc@¢from trecoutputiof

conpar at or whi e raefoRAl éﬂa@é’ﬁéﬁk@matbeﬁﬂmmﬁﬁé% AR £, 265 of the
orizontal sync ron|5|n | SC rge t he | oop
filter 110. Wen théNhgﬁltB%ﬁhaﬁ Hr'@ﬁﬁ’@"ﬁ?ﬁ%pbi}éﬁ referonqe) phase detegtarogi ¢
1, no current 'ﬁ)53QheWflﬁémmﬁhé@ﬁém%rtﬂﬂéﬁi thePsbitounter-destderi | t er

et i npat Sof 14 IR focksraridghn, S pioitacpdde S the, ol 8Y8F aindhfom te™  "°
ESH ;82{ g: gyzghsmtpuhgf thedfbit o(oHSté\d@)ecbdér 120,awhichiis tite most sugmdmanhbltt f
the ref erencg p‘ﬁ tgg §éﬁggﬁﬁ¢e§%§§§%'0@ athﬁ (?g\mhtthgfc'%t“h% +ﬁhéhﬁrﬁ%{w118
Wien the rol | cyachgnjsing pulesPbhofithe wr@gnmsymhrpn@m gignal (HSYNC)

count er - decoder I
(HSYNG) 205 is & ?H,'% 'é'".k’%'léd gtﬁé‘?efg@zdéodéﬁ@ﬁt& 280 mtﬁé)arawngs Skhgna

265 does od8ur, adﬂ!ﬁ“?rbd[‘ th% | d!tf%"rﬁ %Qmﬁlﬁ“%ﬁ'st%ﬁérﬁr"&? SI nafe#'ﬁlhzge
detector 105 t QObbffﬂtéﬁWO avé egbal. Mrerobp filter 110 thelivifexna 27K posistor) adkEd
oop formed by LS Sl Shea fort 258adiferect O
The loop filter 110 has an output coupled to provide a filtered output
signal voltage to an input of an oscillator 115. The oscillator 115 is a
15  voltage controlled oscillator which has an input coupled to receive the
filtered output signal from the output of the loop filter 110, and has an output
to provide a square pulse output signal (CLK). The frequency of the square
pulse output signal (CLK) is inversely proportional to the filtered output
voltage of the loop filter 110. The output of the oscillator 115 is coupled to
20 provide the square pulse output signal (CLK) to an input of the 5-bit
counter-decoder 120. In addition, another output of the oscillator 115 is
coupled to provide a reference signal (IREF) to a first ramp generator 125
and to a horizontal drive output pulse width ramp generator circuit 145. The
reference signal (IREF) provides a single reference which ensures
25 synchronisation between these three circuits.
| The 5-bit counter-decoder 120 is a synchronous 5-bit up counter 118
and a decoder 119. The 5-bit up counter 118 is a roll over counter which is
coupled to receive the pulses of the square pulse output signal (CLK) from
the output of the oscillator 115. The 5-bit up counter 118 counts the pulses
30 of the square pulse output signal (CLK) and maintains a current count value
(CNTR1) 210 of the number of pulses of the square pulse output signal
(CLK) that are counted. The current count value (CNTR1) 210 of the 5-bit up
counter 118 ranges from 00(hex) 270 to 1F(hex) 272 after which the 5-bit
up counter 118 rolls over to 00(hex) 270, and repeats the count sequence.
35 _ The decoder 119 has an input is coupled to an output-of the 5-bit up
counter 118. The decoder 119 has a first output coupled to provide the
rollover signal via the first output of the 5-bit counter decoder 120 to the
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105, the loop filter 110, the oscillator 115 and the 5-bit counter-decoder
5 120, is in a locked condition, the rising edge of the roll over signal-
fromthe first output of the 5-bit counter-decoder 120, which is the nost
significant bit of the 5-bit counter-decoder 120, is aligned with the
centre of the horizontal synchronising pulse 265 of the horizontal
synchroni sing signal (HSYNC) 205. This is in8icated by the reference
designator 260 in the drawings. In 10 addition, in the |ocked condition
the charging and discharging tinme of the loop filter 110 are equal. The

| oop filter 11lCsecondidpst of the7&farendes pbase detectdr 10 dhiet decodled 149haena

capact tor . The BAbE ooked 7 Iyl o AERUPARY dehehiBl 198, i | o1 o

out put si gnal OSCl OSCI ator 115
is a 15 vol tagctemsrrﬂdmfulctmﬁ as atisst digitalicomparaterite pravide adirstl t o

hnd has an out pororeacs Ll ¢ ST Hom USSR OBUL todhe MR "aﬁ‘”’ sheefér 110
frequoncy ob-t 25 dthel irshrstershss pitpaL Sgnal is asyarp puleh siobel (HPUESEY onal
to tlhle Il | tirlgcwhehﬁhe first rtampe ehertaliey ‘EJIZBJlfi.ac‘ei\letsetheb‘qﬁharér palselsignal of tlhe
osci | | at or Vi a
(CLK) to an mp@ﬁ%ﬂ'%ﬁqgégiﬁ% rgg&,ﬁ%}ergglgaegé%l{%ﬁ% 'ﬁﬁ{ %&ﬁ?’hﬁhs I?her
out put of the dHFMMﬁ’ﬂ()QZSJanmg adapiped71.oThe square pulse Signah (id1 EU@.SE)

| REF) t f Hkﬁpt |
\(NI dt h) ra(r)rpa elmrat;féa or ci rcu?%@éiggdla%%oaw?ée?g%c‘%%sﬁﬁ I%éﬂ t%"?‘ow desp; >
singl e ref é%end@umVéweér@Jh§§ -bit upaveEsTohi & A Qﬂ?ﬁ Qﬁﬁ%LiQngH@WETt hr ee
circuits. The ao@ubtéfmmcﬁbo@#m@s én‘eranéryat:ﬂ@wzw tvftthalﬁrsmniper

whi ch 15 coupl P igeel CIRANE'T #2505 B Tracratep GeBerstire 2 GopLRe <1 gna
(CLK) from the aduapicbddant e adsandddi.@rmadsé to Bbeuﬁedui:er lmmmeu nter 118
eurrent count vai datsteRlly. B BoBeR BurfiriRbheBhiid codritafie #RL 7L
pul se out pd sigpneralian &f thentamp 2€1 canrhethtamed iy rm%dﬂ tocecour later mstl(rG\ITRl)
gflge?f wahS . ﬁ' Wg&é@ tﬁ@‘ﬂ?é&éte%ﬁméoﬁ&ﬂﬁﬁ ValisOPA(REX), afdQné Sufreht BEiAt 272
value (CNTR1) 210 counted by the 5-bit up counter 118 is 17(hex) 273,
indicating the start time 262, the square pulse signal (H1PULSE) changes
state from a logic 0 to a logic 1. In addition, when the current count value
20 (CNTR1) 210 counted by the 5-bit up counter 118 is OF(hex) 274 indicating'
the stop time 263, the square pulse signal (H1PULSE) changes state from
a logic 1 to a logic 0. The selection of the start time 262 and stop time 263 of
the square pulse signal (H1PULSE) may be dependent on design
considerations such as the input drive requirements of the first ramp
25 generator 125. In another embodiment, the selection of the start time 262
and stop time 263 may be programmable variables and can therefore be
dynamically set and stored.
The first ramp generator 125 has an input which is coupled to receive
the square pulse signal (H1PULSE) from the second output of the decoder
30 119, and an output which is coupled to a first input of the first comparator
130. When the square pulse signal (H1PULSE) is a logic 1, a capacitor in
the first ramp generator 125 is charged by a current source, in the first ramp
generator 125, to generate the ramp 271. And, when the square pulse
signal (H1PULSE) is a logic 0, the capacitor in the first ramp generator 125
35 s discharged by another current source in the first ramp generator 125, to
generate a ramp 276. A clamping circuit is implemented in the first ramp |
generator 125 to limit the voltage of the first ramp output signal (HRAMP1)
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up counter 118 rolls over to 00(hex) 270, and repeats the count sequence.
35 The decoder 119 has an input is coupled to an output of the 5-bit
up counter 118. The decoder 119 has a first output coupled to provide the
roll over signal via the first output of the 5-bit counter decoder 120 to

t he 5 second input of the reference phase detector 105. The decoder 119
has a second out put coupled to an input of t&e first ranp generator 125.
The decoder 119 functions as a first digital conparator to provide a first
reference output signal fromthe second output to the first ranp generator
5 125. The fi r225 bativeearcwold angd & valisgiThe ramp2Zhobthe firat ramp oytput signal

(HLPULSE). Wh | ] i ' t '

Si gnal(HLPULoa] UL 1] 225 (sPAR 3EHALTaRbo b e WAkN et fuboinBla®

si gnal ( HRAVP1)batirdhe pepagationadqlay sompensation rngenel a defigefinn cirquitbthse)
has a start tighd8%hoRREnkal pbsifioh dHustnent pargebnadides iiRficésaiaed 10
count val ueg of _%ﬁfqe 5-hi t LHZ) count e{l Jt18. .Her.hc.e, b'é sel ect1ng | ower

pr edet er ni n%d dispiay vaitjew 'ﬁ'%ﬁbeeﬂﬁ SFtosClpguiL If Lou h"‘ﬁfﬂl of the first ranp
out pgt sidgnal ( HRAMAHe f8binput bhiheffirsstomparatget0 istcoupletbto theromﬂ.ztﬁmfvanced
can be advanceq,i.. e y rl.i | . ,

sel ecting hi ghgpeﬁ%tcfgﬁﬁ)r #ﬁ%’%@ﬁ‘&fﬁf&f’ﬁé’s tﬁﬁgﬁﬁa"@eﬁgpgf%gﬁggl t hg ranp
271 can ‘be ret {HRAMP1}226u8second dnput df she first compasatori3a is heupled to

redet er m ned | %f% t 1
210 count ed byqltéﬁgﬁlgi%#%lﬁﬁég rc‘%ﬁéé}gél)%ol II sg@g?ﬁ@?ﬁ%%ﬂ?%gﬁ ?gw%\( )t e )
start time 1862 framansexiamal soutse (Ephakewn)and the)outpd i de rsk compasatos
logic 0 to a | o@risooublbcPirh fitnputsiihé phase detdbtoC 8B THeAdeired)  ( CNTR1)

210 count ed, by e il oetbo ol THARBCHTAT FURIOH 218% el chiset o7,
a logic 0. The (p8)aniliage ledelithat détermiriesnthedfitizanthl positiohiofmn’ifitage on a
| display. The first comparator 130 compares the voltage of the ramp 271 of
15 the first ramp output signal (HRAMP1) 225 and the voltage of the desired
horizontal position signal (HORIZONTAL POSITION) 215, and generates a
flyback reference signal (FLYBACK REF) 230.
The flyback reference signal (FLYBACK REF) 230 is a logic 1 when
the voltage of the ramp 271 of the first ramp output signal (HRAMP1) 220 is
20 greater than the voltage of the desired horizontal position signal
(HORIZONTAL POSITION) 215. The flyback reference signal (FLYBACK
REF) 230 is a logic 0 when the voltage of the ramp 271 of the first ramp
output signal (HRAMP1) 220 is less than the voltage of the desired
horizontal position signal (HORIZONTAL POSITION) 215. Thus, by varying
25 the direct current (DC) voltage level of the desired horizontal position signal
(HORIZONTAL POSITION) 215, the rising edge 275 of the flyback reference
signal (FLYBACK REF) 230 can be made to occur eatlier or later. i
As will be described later, the rising edge 275 of the flyback
reference signal (FLYBACK REF) 230 sets the start time of a horizontal
30 scan of a video image on a video display, which in turn determines the
horizontal position of the video image on the video display. Note that at the
stop time 263, the square pulse signal (H1PULSE) changes from a logic 1
to a logic 0, and consequently the capacitor in the first ramp generator 125
is discharged by the current source and the output of the first ramp
35 generator 125 forms a discharge ramp 276. When the voltage of the
discharge ramp 276 is lower than the voltage of the desired horizontal
position signal (HORIZONTAL POSITION) 215, the flyback reference signal
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t he square pul se signal (HLPULSE) may be dependent on desi gn considerations
such as the input drive requirenents of the first ranp 25 generator 125.°
I n anot her enbodi nent, the selection of the start tine 262 and stop tine
263 may be programmabl e variables and can therefore be dynamcally set and
stored. The first ranmp generator 125 has an input which is coupled to
receive the square pul se signal (HLPULSE) frdmthe second output of the
decoder 30 119, and an output which is coupled to a first input of the
first conparator 130. Wen the square pul se signal (HLPULSE) is a logic 1,
a capaci tor i n (FRYBAGK RERMBQehangesdromaslogic t kaadegic ¥y forming thefallingur ce,
in the first reggyegopprator 125, to generate the ranp 271. And, when the
square pul se si gnal

S

H1PULSE), i | ogic 0, th itor i he first
Ganer at br 195 38 i e B Jelecls) 13w RaCoDH CamRATaIA 40, the hABzentl: [ amn
generator 125, drﬁleg@ﬁtPﬂﬁp&lsé widtiorati® gederdtontiraudt 145, horizentangivesressopd i n
T anal e Shd ie" B8t Al bt o o FReE o AmadBleey 2
first ranp out dotked lpopl ThelpNsBt)del@For H35 és a comparatongyehich hdsitlae fircst whi ch
nmust accommopdat; : | O '
def | ection o reﬁy@é@@%‘%ﬁoﬁfh%”ﬁ%%ﬁ}b%ﬁ‘rgz%#ﬁﬁ%ﬁf@ﬁ%@@n%%?%ﬁégﬁg?cta
vi deo i mage on refereae® signadl (Y BACK-REF) 830handt hesa sraonddnpeicaipledita is

coupl ed. The fithglextéitdl deflectidn difcuft1 S500NREaNE a dtiPehHyliieR sishdlo t he

out put of the f r nerator 125 to receive the first ranp out put
si gnal (HRAQPl)(IF&%A&QE%%nd I nput of the first conparator 130 is coupl ed

to receive a desiredHphaseteiect?sias providesrsn olipURsIGHNT -af@XterhaMilte? 15
10 from . ont e SPUhi ok S S R ol 08, o0 e
desi red voltage level of the output voltage signal (PD2) 220 is indicative of the
' phase difference between a current flyback pulse 280 of the current flyback
15 signal (FLYBACK) 235 and rising edge 275 of the flyback reference signal
(FLYBACK REF) 230. The phase detector 135 is enabled by the current
fiyback signal (FLYBACK) 235 to charge or discharge the external filter
(Cext) 137 to generate the output voltage signal (PD2) 220. When the
current flyback signal (FLYBACK) 235 is a logic 0, no current is sunk from,
20 or sourced to, the external filter (Cext) 137. When the flyback reference
signal (FLYBACK REF) 230 is a logic 1 and the current flyback signal
(FLYBACK) 235 is a logic 1, current is sunk from the external filter (Cext)
137. When the flyback reference signal (FLYBACK REF) 230 is a logic 0
and the current flyback signal (FLYBACK) 235 is a logic 1, current is
25 sourced to the external filter (Cext) 137.

When the phase locked loop made up of the phase detector 135, the
second comparator 140, the horizontal drive output pulse width rémp
generator circuit 145, the horizontal driver 150, and the external deflection
circuit 155, is in locked condition, the rising edge 275 of the flyback

30 reference signal (FLYBACK REF) 230 is aligned with the centre of the
flyback pulse 280 of the current flyback signal (FLYBACK) 235, and the
charging and discharging time of the external filter (Cext) 137 are equal.

The second comparator 140 has a first input coupled to the external
filter (Cext) 137, and has a second input coupled to the output of the first

35 ramp generator 125 to receive the first ramp output signal (HRAMP1) 225.
The second comparator 140 compares the voltage of the ramp 271 of the
first ramp output signal (HRAMP1) 225, and the voltage level of the output
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hori zontal position signal (HORI ZONTAL POSITION) 215 is a direct current
(DC) voltage | evel that determ nes the horizontal position of an inmage on a
di splay. The first conparator 130 conpares the voltage of the ramp 271 of
15 the first ranp output signal (HRAWMPl) 225 and the voltage of the
desired horizontal position signal (HORI ZONTAL POSI TI ON) 215, and generates
a flyback reference signal (FLYBACK REF) 2308 The flyback reference signal
(FLYBACK REF) 230 is a logic 1 when the voltage of the ranp 271 of the
first ranp output signal (HRAWMP1l) 220 is 20 reater than the voltage of

t he desired honoltage signad{PDR2)228iq] the emmlzf ACertD3BT| anyl genbratesa

flyback refere l?ﬁlﬁl FA Y 0230°is a logic O when the voltage of
the ranp 271 O]E'G@ﬁ% |rstéra ouf’BEt}l &E’Qé (HRAMP1) 220 is |ess than the

vol tage of the desi ri&¢ IRgici %ﬁt‘hﬁgﬁélsﬁqq) i?4Rds a ¢aniaok signal indigativesd)
215. Thus, by \eﬁémnrmgétmiéwze@laha@st@ ;ﬂﬂ’éé um@@sg/falrtaa&mioﬁva'dr% the

desired hor zont posi ti ( 5, the rising
edge 275 of thé""?rl’ Ir(@beﬁlzu AL E@G%ﬁ%ﬁ%ﬁ? 230 can be made to
occur earlier ao thabozternélsdeﬂédnohecndahdlssbﬂdth@herzoﬁtalednlvesoumueﬂu%eZ75 of

e, 1 ronck e s Bl HEACHE S AUk vl b, g,
det er m'hntesat hte dmpultzmgmall(C}QMPE) BAO@hanges frotrea logia@ctocnlagice 1 foumingdi spl ay
L0, oL o, TR B8 5 ity ko AR o
ramp gener 4Por VP§§9¢§f %@mp&za Qﬁt @ﬁéstdampmtp%ﬂge@,l (HRAMRA) 836 %it of
the first ranp g?éateem tHedvolfatfe le0enst tﬁedm&uhafcmagé al (PD2)YVe0. The

hori zontal posiesispidphaiiiiaQMRRi2e0 henss s i ol BB nce
si gnal 7 a falling edge 287 at the stop pulse time 289. The stop pulse time is when
. the voltage of the ramp 276 of the first ramp output signal (HRAMP1) 225 is
15 less than the voltage level of the output voltage signal (PD2) 220.

The horizontal drive output pulse width ramp generator circuit 145
has a first input coupled to the output of the second comparator 140 to
receive the logic output signal (COMP2) 240, a second input coupled to
receive a duty cycle control signal (DUTY CYCLE CONTROL) 250 from an

20 external source (not shown), and an output. The duty cycle control signal
(DUTY CYCLE CONTROL) 250 is a direct current (DC) voltage level that
determines the duty cycle of the output signal of the horizontal drive output
pulse width ramp generator circuit 145. The horizontal drive output
pulse width ramp generator circuit 145 comprises a D-type bistable, two

25 current sources, a voltage reference and a capacitor. The rising edge 285
of the logic output signal (COMP2) 240 clocks and sets the D-type bistable
which enables the first current source to discharge the capacitor. The
discharge of the voltage on the capacitor forms a discharging ramp 290.
When the voltage on the capacitor is less than the reference voltage

30 provided by the voltage reference, i.e. 1 volt, the D-type bistable is reset to
enable the second current source to charge the capacitor. The charging
voltage -on the capacitor forms a charging ramp 292,

The voltage of the charging ramp 292 is then compared with the
voltage level of the duty cycle control signal (DUTY CYCLE CONTROL) 250

35 to provide a logic output. The logic output is coupled to a first input of a
NAND gate and the output of the D-type bistable is coupled to a second
input of the NAND gate. The NAND gate provides an output signal to the




a Al

(FLYBACK REF) 230 changes froma logic 1 to a logic O, formng the falling
edge 277. The phase detector 135, a second conparator 140, the horizontal
drive output pulse width ranp generator circuit 145, a horizontal driver
150, 5 and the external deflection circuit 155, are coupled to form

anot her phase | ocked | oop. The phase detector 135 is a conparator which has
the first input coupled to the output of theSfirst conparator 130 to
receive the flyback reference signal (FLYBACK REF) 230, and has a second

i nput coupled to the external deflection circuit 155 to receive a current
flyback signal llQIlZO@ia_lmn@K)ﬁﬁablenvﬁeWbﬁaébedilgle@utnUtmqbn(GQMEZ)%Dout put

signal to an exggs n(‘j bbfseth %éablégolé"ﬂfeci‘??hﬁn% ﬁoﬂé’lﬁ ét&%lﬁ

vol t age si gnal (PD2 eve

t
(PD2) 220 {51 ribecultpsianal iahihesdonral ceive el Width c,ramc&ﬁenesr &nack
¢, 209, | A Emendods iogt el ok NG vt e e

275 of the flyback ref | ph det ect
135 i's enabPed SATERG AME €92 Ts ikt henﬁﬁ‘glv N
di scharge the esqgnaldﬁlUTYIQ\éﬁLEmN]'Rm.?) 259 mmeabglda(ttputl‘o‘lgnalwﬂ)

| (PD2) 2
0. °ho current 1o &R, B 6Bl SihafGld Nbtpontd] die ditodt yisd Wi (D) ©
137. Wen the fnaymagener@t@r@mﬁ H5yehanges fisnadogicr) tczadoglgqalm this way and
th t fl t k f
thg 23{ ;rezal ?/ a&%@bur&&%@%ﬁ@éﬁ%@ o@tﬁ{ﬂl@f cléb‘éﬁt?él s|%ﬁa|?gEYBA&m
REF) 230 i d Ines;the suty ey« OCI%R%OG ouput s a

logic 1, currer%u h&l a&hemizeﬁtbl Uﬁvéhmtpm pusewidth! ragip §éreralor birGuit\Wagn t he

phase | ocked | f.the phase detector 135, the second conparat or
140, the hori zgtﬁqgg?!ﬂr Eta&ﬁ’wﬁ{‘% se width ranp.generator circuit 145,

the horizontal driveFhelborizantal drivereb&Oeisrcaiuptesf locthiei autpuat ofdhethotibntal s i In
(Pr¥onci e 2y g DR 0 el e dha glia o1 one
deﬂectlon circuit 155. The horizontal driver 150 buffers the output signal
from the horizontal drive output pulse width ramp generator circuit 145 to
drive an open collector transistor that provides the horizontal drive output
signal (HORIZONTAL DRIVE OUTPUT) 255 to the external deflection circuit
155. The duty cycle of the horizontal drive output signal (HORIZONTAL
20 DRIVE OUTPUT) 255 is controlled by the duty cycle of the output signal of
the horizontal drive output pulse width ramp generator circuit 145.
Consequently, horizontal drive output signal (HORIZONTAL DRIVE
OUTPUT) 255 has a rising edge 294 determined by the rising edge 285
and a falling edge 296 determined by the duty cycle control signal (DUTY
25 CYCLE CONTROL) 250.

The external deflection circuit 155 monitors the rising edge 294 of the
horizontal drive output signal (HORIZONTAL DRIVE OUTPUT) 255, When
the rising edge 294 of the horizontal drive output signal (HORIZONTAL
DRIVE OUTPUT) 255 occurs, the external deflection circuit 155 causes a

30 horizontal scan across the display and generates the flyback pulse 280 of
the current flyback signal (FLYBACK) 235. The duration between the rising
edge 294 of the horizontal drive output signal (HORIZONTAL DRIVE
OUTPUT) 255 and the flyback pulse 280 of the current flyback signal
(FLYBACK) 235 is the inherent propagation delay 298 of the external

35 deflection circuit 155.

The operation of the phase locked loop comprising the phase
detector 135, the second comparator 140, the horizontal drive output pulse
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flyback pul se 280 of the current flyback signal (FLYBACK) 235, and the
chargi ng and discharging tinme of the external filter (Cext) 137 are equal.
The second conparator 140 has a first input coupled to the external filter
(Cext) 137, and has a second input coupled to the output of the first 35
ranp generator 125 to receive the first ranp output signal (HRAMP1) 225.
The second conparator 140 conpares the voltage of the ranp 271 of the first
ranp out put signal (HRAMP1l) 225, and the voltage |evel of the output 8
vol tage signal (PD2) 220 of the external filter (Cext) 137, and generates a
| ogi c out put sivgdtil ranqoigeRRratancircilite14mdhe hotizpotal driveal 5Q,Gird-the e@doma a

269 for a hori SHELHA b 155, & s2ch thet, % Mo, Hpi drol B LT oo
to to the extedifigrenee maameobetmeeaahe opsgrren@e phthenfithagknulse 380\¢éthﬂ1t put .
pul se width ra'&n@!ﬁﬂﬁ Bé@(sughap(lFLthWéK) 295! ahl&hb Pisi ea 29* lof e 150. The
| ogi ¢ out puf si r a2I0| |c1f0rmng
a rising edge i&gaﬁlf ﬁﬁeﬁeﬁ'gnﬂdpﬁgﬁ%ﬂ% %%‘%F&fe;ﬂﬂz‘i@@c 4 e rigingnen
the 10 vol tag%dgb 2de0f thmoé'?:lotﬁbutt ﬁgnéll (COMP2IR40UliN be reltivel tothRAVP1)
220. The 1 ogi o Tytiags PUBecahd 8febtens Bypecit ol FiTACREBRE 2" & oy o
? form n\?vh a f?IGonsyqeegﬁy Zgﬁerathe pbase tgrkedllsep is imea kxkeddonditiony tipe| ?‘]Zl :
ime is when
(HRAMPL) 225 i g IR eUGE 288 of hE '@%f‘ﬁ; Sftnd Z?d"?“s?’f?‘out '8&%?‘8}&
si gnal (PDE9 24e flybackpylse 2800f tbelouéreatjﬂmckpﬂg@@l (MIBA\ W%bﬁ& at or
circuit 145 hagupatidr éaualnaqhevp?yﬁégaiudrpdélay 2@Btdftthe<a‘xtérha| 86Mettidn circuit

conpar at or 140 g%rrecel ve the l'ogi c output Signal (COW2) 240, a second
I nput coupl ed 135 ecei ve a duty cycle control signal (DUTY CYCLE CONTRQL)
250 from an Different deflection circuits need a horizontal drive output signal

(HORIZONTAL DRIVE OUTPUT) 255 having different duty cycles in order to

15 optimise their performance. Hencs, there is a need to be able to vary the
duty cycle of the horizontal drive output signal (HORIZONTAL DRIVE
OUTPUT) 255 in order to optimally match a variety of different deflection
circuits. The duty cycle control signal (DUTY CYCLE CONTROL) 250 is an
analogue signal that controls the duty cycle of the horizontal drive output

20 signal (HORIZONTAL DRIVE OUTPUT) 255. However, the dependence on
an analogue control signal does not facilitate manufacturing processes of
video monitor manufacturers, particularly in automated video monitor
manufacturing processes, as an analogue voltage level is subject to.
variation with changes in operating conditions.

25 The ramp 271 of the first ramp output signal (HRAMP1) 225 provides
a reference upon which both the fiyback reference signal (FLYBACK REF)
230 and the logic output signal (COMP2) 240 are derived. Conseduently,
the duration of the ramp 271 of the first ramp output signal (HRAMP1) 225
has to accommodate a wide range of propagation delay compensation and

30 also a range of horizontal position adjustment. As the voltage range of the

' ramp 271 is limited to between 1 volt and 6 volts, the ramp 271 will have a
gradual slope in order to accommodate the two range requirements of
propagation delay compensation and horizontal position adjustment.

However, phase noise in a circuit is inversely proportional to the

35 slope of the ramp 271. Hence, the more gradual i.e. the less steep the slope
of the ramp 271, the greater the phase noise in the circuit. To a user of the
video display, the phase noise causes display jitter which is undesirable
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20 external source (not shown), and an output. The duty cycle control
signal (DUTY CYCLE CONTRCL) 250 is a direct current (DC) voltage |evel that
determnes the duty cycle of the output signal of the horizontal drive

out put pulse width ranp generator circuit 145. The horizontal drive
output pulse width ranp generator circuit 145 conprises a D-type bistable,
two 25 <current sources, a voltage referenceltand a capacitor. The rising
edge 285 of the logic output signal (COMP2) 240 clocks and sets the D-type
bi stabl e which enables the first current source to discharge the capacitor.
The di scharge oand mus)herafpre he minimisedaln addition, therenisda sebd for adpettanp 290.
When the volta : i ' | (P ' € t '

or ovi ded by t hava ] SRNGAAS dubpLycid of B nbfiRihtal e bRt il fhen 1

reset to enabl geg(ﬁ)légg @ do variations kveperating copditighs: he capacitor. The
(e Shalo g - oo efaromaias oo lowsngo ity afa dpoplage, °
e a0 8 T indotnd i eeP AR el et Wi g o promegir
out put. The | oglelay compenisation apter rangecoff hiaridontal mdjusifnent Nﬁlfiﬂﬁ{tﬁa thed the
oo 2" 1o N S IS TP 26 ol b .o
150. Hence, when thdlCed illusiratpaa prefpreed ¢boeimert4d thé podsent inveswion dafhe
D-type bistabl g boﬁroliéircﬁgmr brmctd £ ttbd (ERTS dknsgﬂégf Fiefe{rlhg RIS,
signal of the horizontal driv utput pulse wdth ra enerator’ circuit
145 changed O rg}rﬁﬁé Mo die P agg?%p gdpep ?‘?mﬁf»ﬁl?y {heerefereace phaggedatectore 5
char gi ng ramp 205, itlse mY tgeér 110hé hecnéadgrggts gﬁ‘f'(?' s_l-gft dl?thﬁtéittiséiboﬁnaéfb(g%bvp 2)
gggt rg aS: gg?c '%%@98 ﬁﬁ%rfgg%*ecgﬁ’%ge%bﬂ&ﬁ?'ﬁ“ E}?%h%t pul se
wi dt h ranp geneoafigurationcand thbléparation e tHe first sarhp gjenetatdon125) ihegifirsD. | n
this way comparator 130 and the phase detector 135 is similar to the configuration

15 and operation as described earlier.

The oscillator 115 is coupled to provide a reference signal (IREF) to -
the first ramp generator 125 and to a second ramp generator 325 to ensure
synchronisation between these three circuits. The 5-bit counter decoder
302 includes the 5-bit up counter 118 and a decoder 303 The decoder 303

20 provides the roll over signal from a first output to the second input of the
reference phase detector 105, and the square pulse signal (H1PULSE)
from a second output to the first ramp generator 125. The decoder 303
generates the roll over signal and the square pulse signal (H1PULSE) in
the same way as was described for the decoder 119 of the known control
25 circuit 100 described eatrlier.

When the first ramp generator 125 receives the square pulse signal
(H1PULSE), the first ramp generator 125 generates a first ramp oatput
signal (HRAMP1) 410 having a ramp 461. The decoder 303 generates the
square pulse signal (H1PULSE) when the current count value (CNTR1)

30 210 of the 5-bit up counter 118 is equal to a predetermined count value.
When the predetermined count value is 1D(hex) and the current count
value (CNTR1) 210 counted by the 5-bit up counter 118 is 1D(hex) 481,
indicating a start time 480, the square pulse signal (H1PULSE) changes
state from a logic 0 to a logic 1.

35 In addition, when the current count value (CNTR1) 210 is 0D(hex)
482, indicating a stop time 483, the square pulse signal (H1PULSE)
changes state from a logic 1 to a logic 0. The first ramp generator 125 has
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t he anal ogue direct current (DC) level of the duty cycle control signal 10
(DUTY CYCLE CONTROL) 250 determ nes the duty cycle of the output signal of
the horizontal drive output pulse width ranp generator circuit 145 to the
hori zontal driver 150. The horizontal driver 150 is coupled to the output
of the horizontal drive output pulse width ranp generator circuit 145 and
the external 15 deflection circuit 155. Thelzhori zontal driver 150 buffers
the output signal fromthe horizontal drive output pulse width ranp
generator circuit 145 to drive an open collector transistor that provides

the horizontal afr inpat whighutecsivasdthe(square onise sigrmal(E IBUIFEE) framstheo t he
ot put i gnal e?"ﬂ_ﬁéﬁ;gg‘szf&“ég’aﬁ"éésrc?ﬁ%{)ﬁ‘?@'s‘@e?3“%‘?5?9%?1si o he duty
cycIOe of the OJF‘&E{ ' angesifram adegicdhing legic Jd.-e @ the star time B8 the anp

generat or Cir Clijrt ¢ EASRAGIUETE huneratds fheirat raip vt sRjial BHEAMP1
( HORI ZONTAL 255 h@ a rising edge 294 determned by th
e

DRI V, P

rising edge528§1§nlaa‘ﬂn9 }I)"I’f?‘fﬁp e 296 determ ned by the duty cycle control
si gnal (DU'rI]'Y 25 CYWhethd BuareXBullse Sighat {H¢PUASE)ehanges font arlegict1 b5

[ 1,S§ . | 0 =Sl gna
(iR zonmaL - DR b8 e o 285 AR bl 46ndta anadfirtesdhe
drive output sififslatanip-ompposipnal (RRAMRIYAHOTHavisg acemy 462.t Tre mmpH64 of .
defl ecti [ b i ; an
gener at st he (1 olna i SXBaL Sord (HIIAMEN) o GRS 2 fimeankd Or B
235. The ddPat ivWHChds egtém'stqti’etorp@m@ ahgezonial pesition adijstgnt eangereha

out put signal MiHsS mgé\bnwiuso@igg?é{f Yo wWhichhthé défRectibi ekt nebss 280 of
the current fl ybaCFe@ gnal (FLYBACK) 235 is the inherent propagation del ay

298 of the ext 5 deflection circuit 155. The operation of the phase
| ocked | oop conpri siTing firsbcqrhpamtoie13® compafds thehwltage@idhe eampr4giosf théO,

the horizontal gled e, OULRYE sifHaP BHRAMP1) 410 and the voltage of a horizontal

15  position signal (HORIZONTAL POSITION) 405 to produce a flyback
reference signal (FLYBACK REF) 415 having a rising edge 463 and a
falling edge 464. The phase detector 135 receives and compares the
fiyback reference signal (FLYBACK REF) 415 and a flyback pulse 465 of a
current flyback signal (FLYBACK) 420 to provide an output signal to the

20 external filter (Cext) 137 which produces an output voltage signal (PD2)
430.

The voltage level of the output voltage signal (PD2) 430 is indicative

of the phase difference between the rising edge 463 of the flyback
, reference signal (FLYBACK REF) 415 and the flyback pulse 465 of the
25  current flyback signal (FLYBACK) 420. The output voltage signal (PD2) 430
is provided to a first input of the second comparator 140.

In contrast to the decoder 5-bit counter decoder 302 of the known
control circuit 100, the 5-bit counter decoder 303 generates additional
output signals. These additional output signals include a current count

30 signal from the 5-bit counter 118 via a third output, and a load signal from
the decoder 303 via a fourth output. The current count signal indicates the
current count value (CNTR1) 210 of the 5-bit up counter 118. The load
signal provides an indication to the horizontal drive output pulse width
counter 310 to load the contents of a latch 305 into the horizontal drive

35 output pulse width counter 310.

A second digital comparator 315 has a first input coupled to the third
output of the decoder 303 to receive the current count signal from the 5-bit
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10 width ranp generator circuit 145, the horizontal driver 150, and the
external deflection circuit 155, is such that, the higher the phase error
i.e. the difference in time between the occurrence of the flyback pul se 280
of the current flyback signal (FLYBACK) 235 and the rising edge 275 of the
5 flyback reference signal (FLYBACK REF) 230, the nore advanced the rising
-edge 285 of the logic output signal (COW2) 30 will be relative to the
flyback pulse 280 of the current flyback signal (FLYBACK) 235.

Consequently, when the phase |ocked Ioop is in a |ocked condition, the

ri sing edge 28suprounter(1d§i Fhewesand sligjiedicompanstey 32501aaalseomnd1mmﬂefore 10

the flyback pul ddive | I
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si gnal (HORI ZONUNTR®) &ﬁh@kﬂﬂ’%\)vn%nhﬂ\ezm different duty cycles in order

h f ed to he abl .
vary the duly cycl o TIS SRETRRIBIBHeoMParators B Campate i cyrremh ozt Keluse) Ve
Q_JTPU_T% 25'5rhi n (@NER1) 210 indicated \byrthedurrent aoust signél, dnd ftike eeteg,thtf gasg?]tl on

rculrts e
glnal ggue Si gnal%% é?mé(?ﬁ&lﬁﬁ?dsﬁ&?{h@ %J%X q%nﬁkg\m%r %%P%e out put
20 signal (Hmm/@f@mwowubsgnaiﬁsm anwerput to tameinpapeia eacend ramp
anal ogue CO””%erférﬂi@'&@P%élﬂhé@ﬁT it VR @A P PERE TS o5 ©f

vi deo noni tar nuf acturers arti I n aut nont t or

nmanuf act ur i IQg p?Q!%@?géé’unhgal&'ﬁ (GNT RYar evtbmsagte ItbﬁéleCPBd gdigitaé sompgrator
variation w th Itmgersrates ﬂ@éé&dﬁwre‘f%ﬁbé ioRlsut signal. The sedbfd réfdRericel of

bot h 1 he. 11 ybachutpll ueBas Rediare Rukte BiROLEE) Hichanges fom adpdicuion;
si gnal (COWP2) legic tiwherdheé setectatbosentuaind (CNTR2) is 19(hex) 487 at start time
484. The square pulse (H2PULSE) changes from a logic 1 to a logic 0
15 when the selected count value (CNTR2) is 09(hex) 485 at stop time 486.
The square pulse signal (H2PULSE) is provided from the output of
the second digital comparator 315 to an input of the second ramp generator
~ 325 causing the second ramp generator 325 to generate a second ramp
signal (HRAMP2) 440 having a ramp 466. The second ramp generator 325

20 is similar to the first ramp generator 125, however, a capacitor having a
smaller value is used. The second ramp signal (HRAMP2) 440 having the
ramp 466 is provided to-a second input of the second comparator 140.

The selected count value (CNTR2) determines the time when the
second comparator 140 generates the square pulse signal (H2PULSE),

25  which then causes the second ramp generator 315 to generate the ramp
466. Hence, by varying the selected count value (CNTR2) the start of the
ramp 466 can be advanced or retarded independently of the start of the
ramp 461 of the first ramp output signal (HRAMP1) 410.

The up-down counter 320 is coupled to receive an up input signal, a

30 down input signal and a vertical flyback signal (VERTICAL FLYBACK) from
an external source (not shown). The up-down counter 320 comprises a 5-
bit counter. The up-down counter 320 counts up when it receives the up
input signal (UP), and it counts down when it receives the down input
signal (DOWN), thereby determining the selected count value (CNTR2).

35 When the up input signal (UP) is a logic 1 and the down input signal
(DOWN) is a logic 0, the up-down counter 320 will count up i.e. CNTR2 =
CNTR2 + 1, when the externally provided vertical flyback signal (VERTICAL



the duration of the ranp 271 of the first ranp output signal (HRAWPL) 225
has to accommbdate a w de range of propagation delay conpensation and 30

al so a range of horizontal position adjustnment. As the voltage range of the
ranp 271 is linmted to between 1 volt and 6 volts, the ranp 271 will have a
gradual slope in order 'to accomobdate the two range requirenents of
propagati on del ay conpensati on and hori zont al4 position adj ustnment. However,
phase noise in a circuit is inversely proportional to the 35 slope of the

ranp 271. Hence, the re gradual i.e. | ess_steep the slope of the ranp
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jitter which i stygbge ||§r iediser of a video display unit. FIG 3

illustrates a preferre od]; nent of the present invention of a control
circuit 300 for a cd"thBEerr'HV'tthHE’a(mﬁ3Q fw%ixrstmvémun@dtt@ thﬁGS 10 3
and 4, the phasgtépekfiler ([Cuxtf P87Rsrdvsivd e’ &ltp !]Wtﬂl% a@gﬁal {PD2)1220. A0S,
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16" and oper at 1oaree (TaHRREY, The Py frik dotillcr Hap SrhBSres bl itad o
provi de a r ef edevel®fdheoutpyt veitage isignal (PD2) 430 and the voltage level of the
predetermined upper reference voltage signal (Vup) 425 and produces the
15  up input signal (UP).

When the voltage level of the output voltage signal (PD2) 430 is
higher than the voltage level of the predetermined upper reference voltage
signal (Vup) 425, the upper limit comparator 330 generates the up input
signal (UP) having a logic 1. When the voltage level of the output voltage

20 signal (PD2) 430 is lower than the voltage level of the predetermined upper
reference voltage signal (Vup) 425, the upper limit comparator 330
generates the up input signal (UP) having a logic 0.

A lower limit comparator 335 has a first input coupled to the external

. filter (Cext) 137 to receive the output voltage signal (PD2) 430. A second

25 input of the lower limit comparator 335 is coupled to receive a
predetermined lower reference voltage signal (Vdown) 435 from an
external source (not shown). The lower limit comparator 335 comﬁares the
voltage level of the output voltage signal (PD2) 430 and the voltage level of
the predetermined lower reference voltage signal (Vdown) 435, and

30 produces the down input signal (DOWN).

When the voltage level of the output voltage signal (PD2) 430 is
lower than the voltage level of the predetermined lower reference voltage
signal (Vdown) 435, the lower limit comparator 330 generates the down
input signal (DOWN) having a logic 1. When the voltage level of the output

35 voltage signal (PD2) 220 is higher than the voltage level of the '
predetermined lower reference voltage signal (Vdown) 425, the lower limit
comparator 330 generates the down input signal (DOWN) having a logic 0.
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the first ranp generator 125 and to a second ranp generator 325 to ensure
synchroni sati on between these three circuits. The 5-bit counter decoder 302
i ncludes the 5-bit up counter 118 and a decoder 303 The decoder 303 20
provides the roll over signal froma first output to the second input of

t he reference phase detector 105, and the square pul se signal (HLPULSE)
froma second output to the first ranp generid@ or 125. The decoder 303
generates the roll over signal and the square pul se signal (HLPULSE) in the
same way as was described for the decoder 119 of the known control 25
circuit 100 descri bddeesgaanskcompanatemt4d comparemihegeitpubvaltagecsignakei ves

the square pul ypp3i Wwﬁ?wybp |dedﬁ? d first inf FBfﬂ\%né'é&?@ o}liﬁa ?l’ef esa
f t t put al Vi ranp 461. The decoder 303
gleLZra{ 2rsm t _ﬁg £ 4 ramhsl gne ﬁé@ﬁ?\@%mammﬁm 466Which és ue
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output signal (kla_iss an) the voﬁageqevelr%ﬁtﬁe ou{purp\)/o%age signal (PD2) 430.
The rising-falling edge decoder 340 is a logic gate that is coupled to
receive the logic output signal (COMP2) 445 from an output of the second
15 comparator 140, and a pulse width signal (HWOUTPUT) from an output of
the horizontal drive output pulse width counter 310. The rising-falling edge
decoder 340 generates an output logic pulse signal (HDRIVE) having a
logic output pulse.

The rising edge of the logic output pulse of the output logic pulse

20 signal (HDRIVE) is aligned with a rising edge 468 of the logic output signal
(COMP2) 445. The falling edge of the logic output pulse of the output logic
pulse signal (HDRIVE) is determined by the falling edge of the pulse width
signal (HWOUTPUT) from the horizontal drive output pulse width counter

, 310. Hence, the pulse width signal (HWOUTPUT) from the horizontal drive

25 output pulse width counter 310 determines the duty cycle of the logic output
pulse of the output logic pulse signal (HDRIVE).

An input of the horizontal driver 150 is coupled to the output< of the
rising-falling edge decoder 340 to receive the logic output pulse of the
output logic pulse signal (HDRIVE). The horizontal driver 150 provides a

30 horizontal drive output signal (HORIZONTAL DRIVE OUTPUT) 455 to the
deflection circuit 150 as was described in the known circuit 100. In
response to receiving the horizontal drive output signal (HORIZONTAL
DRIVE OUTPUT) 455, the deflection circuit 150 produces the flyback pulse
465 of the flyback signal (FLYBACK) 420.

35 A latch 305 has an input coupled to receive a duty cycle control
signal (DUTY CYCLE CONTROL) from an external source (not shown), and
has an output coupled to an input of the horizontal drive output pulse width
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When t he square pul se signal (HLPULSE) changes froma logic 1 to a logic O
i.e. at the stop tinme 483, the first ranp generator 125 generates the first
ranp out put signal (HRAMP1l) 410 having a ranp 462. The ranp 461 of the
first ranp output signal (HRAMP1l) 410 spans a tine range or duration 10
which is optimsed to provide a horizontal position adjustnent range of a
vi deo image on a video display to which the ¥flection circuit 155 is

coupl ed. The first conparator 130 conpares the voltage of the ranmp 461 of

15° positi on o ATy afex Hesd e derirgl e (BBTYGYELE EoniBl) “o
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fl ybackI s}_iglnalartnputvsgaab framcthedatehd305¢hapu E)jtthe sguaie pulse !wtmﬂ s(lgnal) _

230 The volt agOHd, ftam 18 abR bifthe BuERstor 118, Bk ing/ Bty CORDRS)

of the phase dithei-bitcouptanfiasedend0?i sing edge 463 of the flyback

o oronce, s gna (RGOSR 4l ek b 1 i st Bl
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t5 ?gi ?egggﬁr 5- 3$it_:jnal0(w1‘wr @U‘Eﬂd'@ﬂé?e’ﬂ@&izﬁnt?ﬂ&i%mﬁpu utcwidth ebunier @10tis H00, t he

2ddi ti onal 5Lt oo Bondfet AT A LBInE Yk ERTRAN ASk Weeh s RonddRaR. < b

counter 118 vi adrive butput widthirounterB 0 tesaivesithadoad sigmat (LOAB} froer then3 v: a
f h [(ApT=0 e

(ONTRL) 290 of  ToURRGUILHY fthodff boahighelegblet 53 e HeFZOHE! o dhiffl Vo' ¢

i ndi cation to tWwiltmepunieni3dP igtiggered to readthesstorgdidatadramitae laieh 308. | oad

the contents of a | afdsiRPéd dairintthe 1ahiF0FTs¥ardhiitted BY the daftinpat! se
w dth co_unt1%r ?’s]ighal to the horizontal drive output width counter 310. For example, when
the data read from the latch 305 is 10(hex), then the count value (CNTRS3)
450 of the horizontal drive output width counter 310 is 10(hex). Clocked by
the pulses of the square pulse output signal (CLK), the horizontal drive
output width counter 310 counts down from 10(hex) until the count value
20 (CNTRS3) is 00(hex) then stops counting.

When the horizontal drive output width counter 310 receives the
logic output signal (COMP2) 445 from the second comparator 140 the
horizontal drive output width counter 310 starts counting down. At the same
time, the horizontal drive output width counter 310 causes the output logic

25 pulse signal (HDRIVE) to change from a logic 0 to a logic 1, which causes
the horizontal drive output signal (HORIZONTAL DRIVE OUTPUT) 455 to
change from a logic 0 to a logic 1, forming the rising edge 470.

When the horizontal drive output width counter 310 is counting down

the pulse width signal (HWOUTPUT) remains set to a logic 1. When the

30 horizontal drive output width counter 310 stops counting the pulse width
signal (HWOUTPUT) changes from a logic 1 to a logic 0, causing the
horizontal drive output signal (HORIZONTAL DRIVE OUTPUT) 455 to
change from a logic 1 to a logic 0, forming the falling edge 471. Thus, in this
way the duty cycle of the horizontal drive output signal (HORIZONTAL

35 DRIVE OUTPUT) 455 is digitally set by the data provide from the latch 305.

A variable gain control 345 is a logic switch to turn on and off a
current source. When a vertical pulse of the vertical flyback signal
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A second digital conparator 315 has a first input coupled to the third

out put of the decoder 303 to receive the current count signal fromthe
5-bit 13 up counter 118. The second digital conparator 315 has a second
I nput coupled to receive a selected count signal froman output of an
up-down counter 320. The sel ected count signal indicates a sel ected count
val ue (CNTR2) of the up-down counter 320. 517 The second digital
conmparator 315 conpares the current count value (CNTR1) 210 indicated by

th t | ect ed t I d d b
me Coteetoo”colm P BAS loseumiod lob o) Seipo Cbnabls 5 LE ST
fromt an FUt pl(JtC'\lﬂ_iI]gi@DurréﬁUfO bl ph ?@Q!mdctbﬂfm5g@mea$€ ||t§§51(nC|\ITWmR2;)yhe cquent
count val ue a e al ue are the
sane, the secon'mmhj 3heg<g?!{)ﬁm§t(8rth§f’bgéérqu}eac?@nkﬁe second reference

out put si gnal The sksshownédh &l@nbethewnperatien ghtile harizontal wantropdireuit 100

Vel ue (ChTRD) i CRRBRE AuEbP of SpE, F‘%@ﬁ@dz‘?‘*ﬂbﬁﬂ‘sfﬂﬁ*"gi%&%% ?Ea?ﬁépﬁﬁég
changes from a hesigantal cantepl icirguit 1001 prowided with the) f&rtZ@n al sypehranisiag
(CNTR2) is 09(hg haﬂﬁﬁs\iﬂ D0B. In SR thERferaHas @irbuit 28miprisitgy thehl=UL SE)

ded f th f. th d di t I t 3 t
| mpat of the s e COUF 3@924@& aSpéé@%Eé;eg% o S0cHEHowes it ener at or
325 t 8 gener at ec@mperamd33s,the seterencd aéteéttﬁ 105y ithveg loopr filtew 14?6 thél’ gg
second ra ener S| a rat or
however , ”ﬂgg ?ﬁalﬁ%ohi%ghé%5?ﬁa‘ﬂug'}ér'(i?‘i?geﬁ'Bsgséé@séfﬁggg%g@ﬂ% ranp signal
(HRAIVPZ) 440 hammgatatm 8 thyprodaces the finst defaranceesigraldht! RULRE) and thee
second, compar at gleotirordieficd HGHITHPRNUr) i Epb AT TR IRl hges, Lhe) L e

when the second conpara % al (H2PULSE),
' horizontal synchromsmg signal (HSYNC)

In step 515 the first ramp generator 130 generates the first ramp
15 signal (HRAMP1) 410 having the ramp 461 in response to receiving the first
reference signal (H1PULSE). In step 520 the second ramp generator 325
generates the second ramp signal (HRAMP2) 440 having the ramp 466 in
response to receiving the second reference signal (H2PULSE). In step 525
the first ramp signal (HRAMP1) 410 and the desired horizontal position
20 signal (HORIZONTAL POSITION) is compared by the first comparator 130
to produce the flyback reference signal (FLYBACK REF) 415.
In step 530 the flyback reference signal (FLYBACK REF) 415 and the
current flyback signal (FLYBACK) 420 are compared by the phase detector
135 to produce the output signal (PD2) 430 indicating the phase difference
25 between the flyback reference signal (FLYBACK REF) 415 and the current
flyback signal (FLYBACK) 420.
In step 535 the output signal (PD2) 430 and the second ramp signal
(HRAMP2) 440 are compared by the second comparator 140 which
produces the logic output signal (COMP2) 445 indicating the start of the
30 horizontal drive output signal (HORIZONTAL DRIVE OUTPUT) 455. In step
540 the horizontal driver 150 generates the horizontal drive output signal
(HORIZONTAL DRIVE OUTPUT) 455 at the start time.
Thus, the horizontal control circuit of the preferred embodiment of the
invention utilises two independent ramps. A first ramp is used for
35 adjustment of the horizontal position of the video image, and a second
ramp is used to provide a wide range of propagation delay compensation.
As the two ramps are independent of each other the slope of each of the
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25 which then causes the second ranp generator 315 to generate the ranp
466. Hence, by varying the selected count value (CNTR2) the start of the
ranp 466 can be advanced or retarded i ndependently of the start of the ranp
461 of the first ranp output signal (HRAVP1) 410. The up-down counter 320
is coupled to receive an up input signal, a 30 down input signal and a
vertical flyback signal (VERTI CAL FLYBACK) f¥®m an external source (not
shown). The up-down counter 320 conprises a 5- bit counter. The up-down
counter 320 counts u en iLI.receives.the up inpu nal nd it
count s donn wndAniRe et Bp Jedividigfy ohifisestto Broyih nebisiod made of

det er m ni ng t headjestevant cindocorhperdation(tbhif eZults 3% minimum ivhge jittee Inp i nput
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second inp t of
pr edet er m ned megramﬂﬁm efthe d'éWtQYgl‘} of @ﬁeﬂﬂV@\ﬁlwaMQan examah d@ﬂe@tmm
source (not shoMmpit The upper limt conparator 330 conpares the voltage

| evel of the output voltage signal (PD2) 430 and the voltage |evel of the



predet er mi ned upper reference voltage signal (Vup) 425 and produces the 15
up i nput signal (UP). Wen the voltage | evel of the output voltage signal
(PD2) 430 is higher than the voltage | evel of the predeterm ned upper
reference voltage signal (Vup) 425, the upper linit %@%
generates the up input signal (UP) having a | ogic 1. vol tag vel
of the output voltage 20 signal (PD2) 430 it | ower t@'ﬂ,ﬁ@ WMVeI
of the predeterm ned upper reference voltage signal

limt conparator 330 generates the up |n$%"a$gnal (UP) havi ng alégit 0. A

lower limt conparator 335 has a first oupled to the external filter
(Cext) 137 to receive the output voltage signal (PD2) 430. A second 25

or edet or mi ned awer A bR 8RTRAY 3PS satdsab WBRTGRTT A, Shrdbrisingrc: na
source (not shown). The lower limt conparator 335 conpares the voltage

evel of {hg out pUC pbaSRrYedafing EHBHz6HA SRS SB8 e O e

pr edet er m ned | ower rence vol produces
t he down i nput 09"@ Er:( DOMAN) . When the voI tage | evel of the output voltage
signal (PD2) 430 is |lower than the voltage |evel of the predeternined | ower
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| evel of t pr ence vol tage signa Vdown) 425, the .
lower limt QS rﬁ?%ghﬁd&%ggc%§wﬁtsﬁrﬁlhe down input signal (DOWN) having a
| ogic O. 15 The second conparator 140 conpares the output voltage signal

(PD2) 430 which is pyfpe fgHpddnbhfof boableliB the PifetdceGUtof AEBNIAG OF

140, :
the first reference output signal and generating a first ramp signal;

15 a first comparator coupled to the first ramp generator for receiving the
first ramp signal and comparing with a desired horizontal position signal to
produce a flyback reference signal;

a phase detector coupled to the first comparator for receiving the
20 flyback reference signal and a current flyback signal from the CRT display
and providlng an output signal indicative of the phase difference between
them;

a second ramp generator coupled to the reference circuit for
25 receiving the second reference output signal and generating a second
ramp signal;
a second comparator coupled to the second ramp generator and the
phase detector circuit for receiving the second ramp signal and comparing
30 with the output signal from the phase detector to produce a control signal
indicative of a start pulse time; and

a horizontal output circuit coupled to the second comparator for
receiving the control signal and providing a horizontal drive signal for the
35 CRT display.
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and the second ranp signal 440 (HRAMP2) having the ranp 466 which is
provided to the second input of the second conpar at ;

conparator 140 has an output which is coupled to a;rigi '

decoder 340. The second conparator 140 generates a"l’ﬂll!ﬁmlﬂmnlmﬂmr
(COwWP2) 445 which has a rising edge 468 and a falling*edge 469 The *second
conparat or 140 generates the rising edge 462When-t he vol tage of the second
ranp signal 440 (HRAMP2) is greater than the output 10 voltage signal
(PD2) 430. The second co rator 140 generates, the f.alling edge 469 .when
the vol tage of he s%@@ﬂggf%ﬂﬁ}"@%?&q"ﬂﬂiﬁ ‘%‘WW@F"?'Q té’ngg%fe{ SR, o) t age
| evel of the ouddmipriged:t age signal (PD2) 430. The rising-falling edge
decoder 340 is a logic gate that is coupled to receive the |ogic output
signal (COW2) 445 from an output of the second 15 conparator 140, and a
pul se wi dth signal (avedenarice)phasendetactanicoupleditoithe inputifonraceiving thee out put
pul se wi dthgco ' LS Ngsd Al 4 : rates an
out put | ogi éc pﬁ@osl‘l% %%"%M?@E@%@@.#g‘p g '?@g?%pﬁgﬁ gﬁ%"ééf%‘gﬁﬁﬁh@ rising
edge of the | ogouiputisignal ingicativerofithe pbase differsgee bptyvean them;si gnal
(HDRIVE) is aligned with a rising edge 468 of the |ogic output signal
(COMP2) 445. The fallin dge of the |l ogi ¢ outpu ul,s f tfhe out.put. | ogic
pul se signal (HDR VE3 .IQQ% @@%W%Et%wetgrﬁgerﬁﬁ?é)Ph@g%GiS&cg?r f%’ﬁée?ﬁ“"gg e gt h
si gnal ( HWOUTPWGtplt signahfrofrothez@férehcd phase aletenior and peovididgra filkeneder 310.
Hence, the ,pul se wigth si_gnal (HWOUTPUT) fromthe horizontal drive 25

out put pul J& i Qtgu r 310 determ nes the duty cycle of the logic

out put pul se of the output logic pulse signal (HDRIVE). An input of the

It o't Ao g ckr gl oopat

decoder 340 to receive AN ) P of the output .l oglc
si gnal (HDRI VE) slgrmleam)prcz\admarupwﬁatonggtﬂs&tﬁgr@égawns SRUPS gﬁﬁt‘ S#ive
output signal (LERGHENEMor&RHENSBRRE)ilR& batpubsighel;l ection circuit 150

as was described in the” known circuit 100. In response to receiving the
hori zontal five out put signal (HORI ZONTAL _
a roll over counter coupled to the oscillator for receiving the oscillator

output signal and counting the pulses thereof, and providing the roli over
signal when the current count reaches a roll over value;

20  afirst digital comparator coupled to the roll over counter for
comparing the current count therein with a predetermined count value and
providing the first reference output signal when the two counts are the
same; and

25 a second digital comparator coupled to the roll over counter for
comparing the current count value therein with a selected count and
providing the second reference output signal when the two counts are the
same.

30 3. A control circuit according to claim 2 wherein the reference circuit
further comprises:

a count selector coupled to the phase detector circuit and the second
digital comparator for receiving the output signal of the phase detector, and
35 domparing with a predetermined upper limit signal and a predetermined
lower limit signal to provide the selected count having a first count value
when the output signal of the phase detector is above the upper limit signal,



DRI VE OUTPUT) 455, the deflection circuit 150 produces the flyback pul se
465 of the flyback signal (FLYBACK) 420. 35 L nput
coupled to receive a duty cycle control signal (DUT,Y m an
external source (not shown), and has an out put couple g'

hori zontal drive output pulse wdth 16 counter 310. *The ut Y cy

control signal (DUTY CYCLE CONTRCL) conveys Zfbta to the latch 305, and the
data is then stored in the latch 305. The horizontal drive output w dth
counter 310 is coupled, to receive a data input n from atch 305,
The pul ses of - HHEVEILHS sHIPGEdAu hayfg-ARoeond BDt v V@mtbetqmputof
the oscillator sigial ofritbe phase adulectoyisabeloWdhb)lofeplimttisigrial band peovi
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pul se wi dt h si phse(dateciorisbetwdan ther uppenarnd ldwerdimitisignalswi dt h count er
310 is a1l down counter having a count val ue (CNTR3) 450. Wen the

hori zontal drive output w dth counter 310 receives the |oad signal (LOAD)
fromthe fourtH-out fueorlrokgiccul ascording te slaimet wiereindhe couat srlectopnt al
drive output wifgkthefeermbAsess10 is triggered to read the stored data from
the latch 305. The stored data in the latch 305 is transmtted by the data
i nput 15 signal to the horizontal drive output w dth counter 310. For
exanpl e, when the darmuppsrdinhit contpasatoaicobplidédoithe phatbaietectohfor rebeivingunt

To(hex) . Gt ek RS oo iRE pRand el FeaBL bR ol BRI . (ol (e

hori zontal dri \medetqmmnad dpperclinit isignad andoqprovidingianmipr signalif tl’(meutputmt i
the,count val vt o8 Bhbek HoBBUOFIOsiRrS R BTG Ve e

hori zont al drlve out put counter rece

a lower limit comparator coupled to the phase detector for receiving
15 the output signal of the phase detector and comparing with the
predetermined lower limit signal and providing a down signal if the output
signal of the phase detector is below the lower limit signal; and

an up-down counter coupled to the upper limit comparato'r and the
20 lower limit comparator for receiving the up signal and the down signal and -
providing the selected count having the first count value when the up signal
is received from the upper limit comparator, providing the selected count
having the second count value when the down signal is received from the
lower limit comparator, and providing the selected count having the third
25 count value when neither the up nor down signals are received.

5. A control circuit according to any one of claims 2,3 or 4 wherein the
horizontal output circuit comprises:

30 a pulse width counter coupled to the roll over counter and the
oscillator for receiving a load signal from the roll over counter, the oscillator
output signal and a desired duty cycle input, and for providing a pulse width
signal indicative of a stop pulse time;

35 an edge decoder coupled to the second comparator and the pulse
width counter for receiving the control signal and the pulse width signal,
and producing a drive signal having at least one pulse, wherein the
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| ogi ¢ out put signal (COW2) 445 fromthe second corrpér ator 140 the
hori zontal drive output width counter 310 starts counting down. At the sane
time, the horizontal drive output w dth counter 31 ogi c

25 pulse signal (HDRIVE) to change froma |ogic O tﬂlm
causes the horizontal drive output signal (HOR ZO\IT ”ﬂ"ﬂ!ﬂ 5 to
change froma logic O to a logic 1, form ng&%e risi ng etlget 4

hori zontal drive out put Wi dth counter 310 is counting down the puI se WI dth
si gnal (HWOUTP s 3Q hOI‘J zonfal drive
out put wi dth cﬂm %PB‘&? '%589??8@{‘tt%thﬁﬁt§g RM?-‘Eﬁ fime; igdigat uT)
changes from addmlfots rfaﬂ)and|tﬁglsmj9guleéumn@ﬁ1diéumbwthérﬁulée Widtk signgiput
signal (HORI ZO\#I’A* DRI VE QUTPUT) to change froma logic 1 to a logic O,
formng the fa g edge 471. Thus, in this way the duty cycle of the

hori zontal drive output signal (HCRI ZONTAL 35 DRIVE QUTPUT) 455 is
digitally sgt by th

control 3458| s a Ioeal ﬂ&ﬁforﬁéﬁéﬁ‘nﬂa‘? Johﬁ[@&f&ethgaécﬁb a‘Q(’S()dér?‘efé ésc%ﬁ}'@%q%/\h
vertical pul se dﬂvetﬁgnaleamd preduaing thecherizontal drive 9ignakRTI CAL FLYBACK) |s
received, the current source is enabled to supply nore current to the phase
detector 135 to incrgase its gain ereby inpro e lock tinme of the
phase detect or &35, Aol girg %qceréleg t?ﬁ@“@&?"’i‘@f%ﬂ tg? horizontal PUtUt 5|
control circui tcifcf fﬁrthembmﬁﬂge@anm&he:roupfedsfoethé ulse width couhtértfer

oper ation kl.Zzont CLI pr ovi

o h the ndP; > dRPaFing e Il ERnd ﬂfgmbraseiﬁerem g o BsSyifne”

ref erence ci r cithe desirpdidsity gyela énpuyt-to dbevputseuwidih c8adtert he upper i mit
conparator 330, the lower limt corrparat or 335, the reference phase :

detector 105, the |l oop filter 110, the 10 oscillator 115, the 5-bit
count er - decoder?-120 Afentolgiteyit dotia gathade ray tube (CRT) display substantially as

described herein with reference to and as illustrated in FIGS. 3, 4 and 5 of
15 the accompanying drawings.

8. A monitor having a control circuit incorporated therein, the control
circuit according to any one of the preceding claims.
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conparator 315, produces the first reference signal (HLPULSE) and the
second reference signal (H2PULSE) in response to receiving the horizontal
synchroni sing signal (HSYNC) 205. In step 515 the first ranp generator 130
generates the first ranp 15 signal (HRAMP1l) 410 having the ranmp 461 in
response to receiving the first reference signal (HLPULSE). In step 520 the
second ranp generator 325 generates the sec8dd ranp signal (HRAMP2) 440
having the ranp 466 in response to receiving the second reference signal
(H2PULSE). In ste 25 the fir 1an t ired
hori zontal posi tM%ﬂ'?W Mf@ﬁéﬁﬁ@ﬂ%&@é@% fﬁ%oﬁ%ﬁﬁﬂ?ghe
first conparator 130 to produce the f\YDBOUMAEREr ence signal (FLYBACK REF)
415. In step 530 the flyback reference signal (FLYBACK REF) 415 and the
current flyback signal (FLYBACK) 420 are conpared by the phase detector 135
to produce the output signal (PD2Abgtsactiofdne Risckosuree phase difference 25
bet ween the,%flyback reference signal" (FLYBACK REF) 415 and the current
flyback sighal (FLYBACK) 420. In step 535 the output signal (PD2) 430 and
the second ranp si gAagontrakeinonit 1990vhich reesiyas arigontehsyratenisindpylsest or

of the 30 ' hor Leomng Sopeidice & Hofdonl e °§$¥?§'@a“ e e I
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f, i gnal §H|ORI ZO{Eigﬁalm fifst %ﬁ?@g‘naﬂﬂi Cefor hbeizental position adiisiment bban
ori zontal jcontr clr.eui . r [ on
utilises t i HH%S% e ¢I§m£ %\y%&rﬁ? q@?ﬁg&?@ﬁ@sﬁﬁélog%@?epgé‘gﬁé}@m of
the horizont al detzi ¢ornpensatiomeofia defledtiongeircuitntbiacaumled do tharPRk display.t o
d i d ; N
B e ndependent Eretf oot 165 A pfRidH ARRUITBRIrAof e Ay i rifies
horizontal drive signal 455.

Ty

15 (FIG. 3 accompanies this abstract)
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18 ranps can be individually optinised to provide the required range of

adj ust nent and conpensation that results .in mninmuminmnage jitter. In
addition, the horizontal control circuit enploys a digital nmeans of settlng
the duty cycle of the external deflection circuit, thereby allow ng the
process of 5 setting of the duty cycle to be conveniently integrated into
an autonmated video nonitor manufacturing process. Hence, the horizontal
control circuit can accommpdate a wPldEET8RGE of propagation delay and a
range of horizontal position adjusthenst—without producing a |arge amount of
jitter of the video image on. the dijsplay of ja 10 video nonitor. In

addition, the horizontal rcgt en g tal programm ng.of the
n &tlernal deflection circuit. 19 _
cuit for c§ odefray tuhel (CRT) display,

duty cycle of the drive
CLAI M5 1. A control ci

nput for rleca Engla hprizongal {synchronising
a referercegbircu t cpupledCto|the input for.
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fl yback reference signa

di splay and providi ng. an out put signal

and a current flyback signa
i ndi cative of the phase difference

fromthe CRT

bet ween them a second ranp generator coupled to the reference circuit for

25

ranp signal; a second conpar at

or c

receiving the second reference output signal

SHEERG ok

and generating a second
the second ranp generator and
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the phase detector circuit for rec second ranp signal and
conparing 30 w th thg signgl fromft e phase or to produce a
contorol signal indicafgye | staft pul s¢ t}i ne; and| alhgri zontal out put
circuit coupled fo th compaqr at or_tlorp recei vi pglithe control signal
and providing a iz ilve sigpak the 35 CRT \difspl ay. 20 2.
A control circuit fcc claim1l regin the r nce circuit
conprises: a reférenc etecto for receiving
the 5 horizontal |sync si gna nal and providing
an out put signal |indi t he phase f € en them a | oop.
‘filter coupled to the enge phasg¢ det gct of g the output
signal fromthe fefergrsce ghaqyg detegtor ng a fijltered 10
out put signal; ap osc atqr qoupledjto t receiving the
filtered output $ignapand |prqvidi ngfan oslci it put sl gnal having a
series of pulses|at apgf equendgy propeprtion d out put signal;
15 a roll over countep<cougled to the osci i ng the
oscillator
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out put signal and counting the pul ses, thereof, and providing the roll over
signal when the current count reaches a roll over value; 20 a first
digital conparator coupled to the roll over counter for conparing the
current count therein-with a predeterm ned count val ue and providing the
first reference output signal when the two counts are the sane; and 25

"a second digital conparator coupl ed F&HEOF8I| over counter for conparing
the current count value therein with a selected count and providing the
second reference output signal when the fwo counts are the same. 30 3. A

control circuit accordi mz2 whe reference circuit further
ctor coup ed‘:_ ty the phasef detector circuit and the

conprises: a count sel
second digital conparafjor for re,e|0/|>ng [ he output signal of the phase
detector, and 35 conmparing withfa @deterri ned uppgr limt signal and a
predetermned lower lift signal|t®@ prov]de |theg sel epted count having a
first count val ue Wnen the out put ST gnal} of thé phasgp detector is above the

upper limt signal @& Vi d-c7+he—sel gct ouht having a second
i §i gng/ of thegpkas%jdéte,t or is bel ow the |ower

count val ue when t e _g,t

limt signal, and p g_the sel ect ed"‘%Tnt gwgl np a third count val ue

when t he out put sign Iﬂio thq phase det ect i DGt ween- t he upper and | ower
% g:prgrol circuit accqrdf¥gOto|claim3 whereip the

limt signals. 4.
count sel ector f@rthertdc ijses: an upper Ilimit conparator coupledito the

phase detect or f . recéi ving 19; t he og put g gnal Aof t§e phase det®ct or
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pr edet er m ned
signal of the

upper limt signal
phase detector

and providi ng an up signal
i s above the upper

conpar at or coupled to the phase detector for

if
limt signal;
recei ving 15

t he out put
alower Iimt

t he out put

signal of the phase detector and conparing with the predeterm ned | ower
limt signal and providing a down sigp ETif he out put signal of the phase
detector is belowthe lower |imt si%ﬁ&l;4_ o an up-down counter coupled to
t he upper limit cospargator and tthe 20 ower 4l iymt jconparag or {for receiving
t he up signal jand [ ) signgl and pfovidijng tthe se ectgg ount havi ng
the first counpt -va(sl n the Si | is rledeijved ffom £He [upper limt
conparator, pr id‘3 sel ect &ount haviind tthe¢ segond nt val ue when
the down signal i sffecei vied from tghe |oper |ifmjt fconpafato nd providing
t he sel ected ¢ount &ffavi ngl the thifgd 25 | counti Malju¢ when nepht her the up nor
down signals are reeeived. 5 Alcontrpl cirdyit accofdinggkd any one of
clainms 2,3 or |4 whgrkin the hdrizgntal putput c\gc it :onp" : 30
a pul se widthjcoun coupledfto fhe ro|[l over |cqunter Land scillator
for receivingia | ofd) signal frjomthe ro|ll over {cqwpter, h i{l | ator
. out put signal {and ga-esired ddty ¢ycle | nput, gnd f\or prpv a pul se
w dth signal iindicaq ve a qgtopjpul se|tinme; 35 \\ an‘a decoder
coupled to the sec conpar atfor and the pul se jwijdgjh|couptr] for| recei vi ng
t he control siignal tand the pul{se W dth pignal, jagd|pfodugihgi a drive signa
havi ng at | eagt. onﬂaoulse, whgrein the 22 ddrdtijon of | thel pullse is .
dependent on the s!: t pul se tjinmejindichted by {thejcontrpl]| sjgndl and the
stop pulse tife ingderated by tihe pul se W dth sijgnall; |and| 5 a
hori zontal drifver pl ed to tthe ¢dge decoder fioq negeiv|jng {t he
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drive signal and producing the horizontal drive signal . 6. A contro
circuit according to claimb5 wherein the horizontal output circuit further
conprises a latch coupled to the pulse width counter for 10 receiving the
desired duty cycle input for storage therein, and for providing the desired
duty cycle input to the pulse width counter. 7. A control circuit for a
cat hode ray tube (CRT) display substantially as described herein with
reference to and as illustrated in FIGS. 3, 4 and 5 of 15 the acconpanying
drawi ngs. 8. A nmonitor having a control circuit incorporated therein, the
control circuit according to any one of g4ihg=p&egaesli ng cl ai ns.
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PRODUCING A FIRST REFERENCE SIGNAL AND
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GENERATING A FIRST RAMP SIGNAL IN RESPONSE
TO RECEIVING THE FIRST REFERENCE SIGNAL
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GENERATING A SECOND RAMP SIGNAL IN RESPONSE
TO RECEIVING THE SECOND REFERENCE SIGNAL
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COMPARING THE FIRST RAMP SIGNAL WITH A DESIRED

HORIZONTAL POSITION SIGNAL TO PRODUCE A FLYBACK
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COMPARING THE FLYBACK REFERENCE SIGNAL AND A CURRENT
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COMPARING THE OUTPUT SIGNAL AND THE SECOND RAMP SIGNAL
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GENERATING THE HORIZONTAL DRIVE SIGNAL AT THE START TIME




