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Diigital Horizontal Flyback Control Circuit

Field of the Invention This invention relates to a.digit?

hori zontal flyback control 5 circuit for controlling the horizaonta
position of a video signal on a noni t or screen. _ SCO543AT
Background of the Invention As-ils known, the horizontal position
of an el ectron beam on the screen of a cathode ray t3b$|(CRT) S I
dependent on a horizontal [ 10. drive si 3§H§rovi€ed b efl ection contro
integrated circuit (10, Iﬁg“ﬁ@ﬂ?%ﬁlﬂaéﬁ gk | °E€@ﬁ(§ﬁcﬁﬁalogue |C. The
hori zontal drive signal conprises a pul se having a period

corresponding to the length A | he of tLhe video signal to be
di spl'aSed ongt he CRT. One edge ?‘fle@?%?h@%ipy%hpgl drive signal pul'se is
used to control thEhis énvention srelatosatn ta dﬁgitbef;Mm{?nﬂYI?m¢mtrogne
line on thke i e IRELIHE Kk (

directi onBof cﬁ}]—%ﬁ_lgufrdr}e%?ntm hr oug lﬁlghnlgjéﬁg%((}% c%:f;?ll s}/dgo%n?@alql %‘é fhe .
position of tHONAOICSCEEED. beam Wen this happens, the sudden change in

o 2L goer by o o0 o dalageemiyg 200 V0K
puLSe 9 be gener ahgd, FontE RChorb S oo ot e Yot DB
Thi s del ay isscreen ofari estheddermndibg @RYarisodspémiznoren 4 rhdtruibéﬂﬁll t hteur .
e, of N v st Rkl ek oy BT kTP
signal is al sShistoagegererallygbgen an analogestisl. s¥hehhorizental odripel se f or
timng purposgignal CotnprissheNPalse havihg ' HEpd1e6d Z&5Hrédpondin B’ &)1 tha! {éHkth
signal is theots &ach Tine ?)? &ée %gczignal to be displayed on the CRT. One edge
of the horizontal drive signal pulse is used to control the electron

15 _beam to "flyback" from the end of one line on the CRT to the
beginning of the next line by changing the direction of the current
through the magnetic coils controlling the position of the electron
beam. When this happens, the sudden change in direction of current

. through the coils causes a voltage "flyback" pulse to be generated.

20 However, there is a delay between the timing of the edge of the
horizontal drive signal pulse and the flyback pulse. This delay is
variable depending on various factors, including the type of monitor
and resolution being used and the ambient temperature and is not
programmable.

25 A horizontal synchronisation signal is also provided having a
horizontal synchronisation pulse for timing purposes. The frequency
of the horizontal synchronisation signal is the same as the frequency
of the horizontal drive signal, but the two signals are not necessarily
in phase with each other, since the horizontal drive signal must be

30 adjusted to compensate for the variability of the flyback delay and
in order to adjust the horizontal position of the video signal
displayed on the CRT screen.

The actual horizontal position of the video signal on the CRT
screen is set by a horizontal position delay between the timing of an

35 edge of the horizontal synchronisation pulse and the flyback pulse.
However, since the timing of the flyback pulse is variably delayed
with respect to the timing of the edge of the horizontal drive pulse,




of the horizontal drive signal, but the two signals are not necessarily
I n phase with each other, since the horizontal drive signal nust be 30

adjusted to conpensate for the variability of the flyback delay and in
order to adjust the horizontal position -of the video signal di spl ayed
on the CRT screen. The actual horizontal position of the video

signal on the CRT sc[e nis set by a t}orizontal si%i an del.ay .bet ween
Uhe timng of Thnssessaideto tavee sRE Sta 1t esfieritie 4b8; Brtdental dride: e
flyback pul ssignal suchiotiatethe sidgeeof thet horiagntall ditieefsighak kpyise s i s
variably del gyared ar"ild! ofRECHindc” thEadde ™ HYbddie G @' obBhr
orizontal dfive pul se, . . - 2-

it is necesswith ttge hsstehevizentaly positipahsleday raftem éheywdgeofatheirharézontal

si gnal Sgcgtéﬂﬂéh%%m Qulsdie horizontal drive signal pulse is

generate e correct ti ,tg ause thﬁgr Iéébafk ePul se to occur with
the set horizontal position BECLyHR}HBACY GelB¥eRt horj zontal 5
synchroni sation pAlgerdingly, the invention providddr iaeidigalrdiorizdntaheflyback

| nventi on the invention provides a digital

hori zont al f?%tiek Cir%%géﬁ%iﬁgg:rcui t conprising: a first
i nput for receiviagfissthamputofioniredeiving sa ghatizontapr dhivegsighal ecampriengf
DUISES1 10, sion SESBERER LIV for recelutng a fLyback sianal comrisi
caused to nove franfeaenendnpit dae receiving a fybasksigenlacopyrisingga of
a next line §Erié§‘%fd‘fﬁlﬂa%k i‘lls%spgéﬂéfa‘?fdlh Wwheneao9ideb ﬂiyﬂh&zﬂéﬁﬂ id S
drive stgnal Bised’ to 'move Jrom an end%of one finePof 3° display fo a beginning

of a next line of the display by a predetermined edge of a horizontal

15 drive signal pulse, the corresponding flyback pulse being delayed

with respect to the corresponding horizontal drive signal pulse by a

flyback delay period; _ '

a measuring circuit coupled to the first and second inputs for
measuring the flyback delay period and producing a flyback delay

20 value at an output thereof; _ :

a subtractor circuit coupled to the output of the measuring
circuit for subtracting the flyback delay value from a set horizontal
position value representing a desired delay between the flyback
pulse and a reference pulse and producing a subtraction value at an

25 output thereof;

a comparator coupled to the output of the subtractor circuit for
comparing the subtraction value with the value of a clock counter
whose count value is reset by the reference pulse and producing a
set signal at an output when the subtraction value and the clock

30 count value are the same; and

a control circuit having an input coupled to the output of the
comparator for generating a control signal at an output thereof for
controlling the horizontal drive signal such that the horizontal drive
signal pulse is generated when the set signal is received from

35 comparator.
In a preferred embodiment, the digital horizontal flyback

control circuit further comprises:



w‘ith'respect to the correspondi ng horizontal drive signal pulse by a

flyback del ay peri od; a neasuring circuit coupled to the first
and second inputs for nmeasuring the flyback delay period and produci ng
a flyback delay 20 value at an out put t he? eof ; a subtractor
circuit coupled to the output of the neasuring circuit for subtracting

the flyback del ay & |
representi ng a desi ﬁJHéE% Ogﬁkgel[%w? Ep{‘%éoﬁﬁbg %n 1nBﬂl? glteécéﬁ} Hg ref erence
pul se and pr dwrézorfah %samhremsa@vmaﬂlgea tatan zsncmrpmtmmefréquency and

a conpar at or aﬁP‘tﬁitPﬁt tf%rtﬁﬁ)\ﬁéliﬂyta Q:floélhes HAL rg%%f‘z[te&' from [theOhorizontal
conparing the subt

a.ctlonval | ue "of a_.cl ock .count er
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Si ?nal atsaﬂ seihpubighen thie thebsyachionismionefreqdetidys ¢heocRLBO m@mtumﬁg
val ue are the n u an, i ppu
coupled to trﬁeﬁrtﬁp(fﬁur}g rtfﬂ’é countm(goﬂi rci?@% sﬁ%{ﬁzﬁ é’%}éﬁ% lﬁﬂ‘é 8% IOrol
signal at an frequencyt adediaving an outpuhtfool plrmagdm@ ahclocko reoaint dvalue;
SO S LAl S DAl Bive! fikial en&am}akoptge%%ra&ngegeﬁ@ﬁﬁ&?eaﬂen

the set signal is recelve preterred
enbodi nent , diéVQh%gﬂ&l COBRPIiBALaR Wr}@h(ﬂf pulsesgontrol circuit further

COTE D 1 ogp 1 Ay, deley conster aving 8 clock lnpue cupled to e,
synchr oni sat i YHP BFdﬁL "a[ﬁaﬂ' cHCEh lggtﬂ'ﬁ’n clocky SIgH)> 2nfirst DU FoR put
for providi ngegeplingktise grozizogeale deived sigmal) tdirl Roseeomd dinput for
receiving a flyback signal comprising a series of pulses generated
when a video display beam is caused to move from an end of one

15 line of a display to a beginning of a next line of the display by a
predetermined edge of a horizontal drive signal pulse, the flyback
pulse being delayed with respect to the horizontal drive signal pulse
by a flyback delay period; the counter being arranged to count, at
the clock frequency, starting when the predetermined edge of a

20 pulse of the horizontal drive signal is received until the flyback
pulse is received and then to produce a flyback delay count value at
an output thereof;

a subtractor circuit having a first input for receiving a set
position value representative of a desired horizontal position of the

25 video display beam on the display, a second input coupled to the
output of the flyback delay circuit for receiving the flyback delay
count value and an output for providing a horizontal drive delay
value produced by subtracting the flyback delay count value from
the set position value;

30 a comparator having a first input coupled to the output of the
subtractor circuit for receiving the flyback delay count value, a
second input coupled to the output of the PLL counter for receiving
the clock count value and an output for providing a reset signal
when the flyback delay count value and the clock count value are

35 the same; and

a latch circuit having a reset input coupled to the output of the
comparator for receiving the reset signal therefrom and for



synchroni sation signal at a clock frequency, the clock frequency 5 being

hi gher than the synchronisation frequency, the PLL including a PLL
counter for counting the clock signal at the clock signal frequency
and having an output for providing a clockdcount val ue; a

horizontal drive signal generator for generating a horizontal drive

' f y.count er
having & ol bk Rt BRI ot Sgndt g an ouighe, NERBS WHLAY wECHENGY
the clock si g}g}a 18 meeekvedaput for recel ving the horizontal drive

signal, and a SeCQﬂ%rbﬂPLthef Qﬁtput of rtﬁéela‘(éﬁ‘gmﬁcﬂﬁygag&éﬂeﬂ”% ¢hgPrising a
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8lrJ| \5/2 si gnal bé%?&grmmed p%ﬁgie quelsggkﬁ lg,ta&eglylgg s’cg%é?cgﬁqﬂrér Whethd fe
arranged to &amht Ousput signal his a*bwbveﬂrbguﬁtmmormmta] lyiveh eighidle
pr edet er m ne ﬁt a 20 pulse of the horizontal drive signal is
recei ved unt I ‘yback pul'se is received and then to produce a
f1yback del ay cou refisnbly.athe digital barigantalhélybeick control circuit further
subt r actjod cbbm?ﬁsbgw ng a first input for receiving a set position

tativ

al ue represen of a ired horizontal posi n.of the 25 vi deo
\dll sgl ay Eeam on tﬁeﬁﬂf Péﬁ aé“?eeﬁ%ltqrn ﬁYm@o@th?f dnpwe coupledy fopthe of

the flyback datpyt ofrtheldPLIIplfof Q@%Mt?‘gllthbeclﬁickbé‘fg'ﬁaﬂehaﬁrst in éﬁ%u\éggugy
ri,zont al ive
aubt ract i ng- Feebith 3k hBRBnlS HEOF. Masls 38078 Sdaand dublhdbr!i on val ue:
30 areegipingtaorsehavilug representativeuof ca)uqlrbﬁrbd Qulbe widthubfofhd he
b t e ac t.va

second input hbﬁ**ﬁ’?“%} At D the ?5{‘?4 Tobof, Btraen, 18 Redlfn, Py, the

the clock coGHck drequensy.,astasiinguwhes, omedctﬂ;rmncdsedgsugﬁaa pulse ohen
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wherein the latch circuit has a set input coupled to the output
20 of the horizontal drive counter for receiving the set signal therefrom
and for generating the latch output signal when the set signal is
received.
Brief Description of the Drawings
One embodiment of the invention will now be more fully
25 described, by way of example, with reference to the drawings, of
which:
FIG. 1 shows the block diagram of a digital horizontal flyback
control circuit in accordance with the present invention.
FIG. 2 shows the relationship between signals associated with
30 the block diagram shown in Fig. 1.
Detailed Description of the Drawings
As explained above, the horizontal position of an electron
beam on the screen of a cathode ray tube (CRT) is dependent on a
horizontal drive (HDRIVE) signal 21, as shown in FIG. 2. The HDRIVE
35 signal 21 comprises a pulse having a period corresponding to the
length of each line of the video signal to be displayed on the CRT.
The pulse period is determined by the pulse width (HDPW), shown



-4- generating a latch output signal at an output thereof when the

reset signal is received, wherein the output of the latch
circuit is coupled to the hori zontal drive signal generator for
controlling the horizontal drive 5 si gnél~ generator to generate the
hori zontal drive signal such that the predet erm ned edge of the

hori zont al dr%g?é?ﬁn% g;FC%f[G \Q?G\iﬁ)hi varies A&ddilimd tBUtheSicBAfctédstics

received by t rizont rive gnal eneratqqr. .

Preferably, t gRELRer (dFquit iafhe IYPRILRL 208 a8 alws equised: fex HDEW
conprises: s preset b@ thef mmnifabtuder i gorspister havd Neroeiddd s kNt of
coupled to the. .. 1 out Ut%rff the PLL for receiving the clock signal, a
first input f 1tal signaly,; ng the horizontal drive signal, and a second
input for5 r ecOnei edga ofethev IDRIVEpsigaehtpaises és afsed wesontzdl thé se

wi dth of the of,Lzang alu LVer S.Q0na eg: hej r

count, at theéeguogcpg%:@ Pjraeg%hég, %g(?%r hllentg?ﬂ\ahég%eil&?eé@?tggmb&g%gdg% of
a- pul se of beginnirg hef ithermext tingvbyschangingsthe direcsionofi the: icareant
val ue is reacfiggdugh @nﬂaﬁfﬂﬁ% LDIR ROHERIBNg e é'pwaﬁko@_toiarehe%leefrgg o

t her eof ; ereln, [atch circul a set ipput, cou
the output 2 beams Wahetothisohappens.i the Hpargﬁmer éBeﬂV{%ﬁBOPhQPs@lﬂem

Si ?na! thfﬂ ef fieBugh theardilsocawrRenaronggd Nelytrickh pulseuto BeopRherdted, tage
set signa

the D qw ngs shown 1 FIGEE by Hogizontal E1vhack (HELRD S8al P2 niPBE or e

fully 25 desthereeis, abgelagy shbwax anFEG. 2 bl ambder &T¢ebetweehethdr sinmimgs of of
the edge of the horizontal drive signal pulse and the flyback pulse.
This delay is variable depending on various factors, including the

15 type of monitor and resolution being used and the ambient
temperature and is not programmable.

A horizontal synchronisation (HSYNC) signal 11 is also
provided having a horizontal synchronisation pulse for timing
purposes. The frequency of the HSYNC signal 11 is the same as the

20 frequency of the HDRIVE signal 21, but the two signals are not
necessarily in phase with each other, since the HDRIVE signal 21
must be adjusted to compensate for the variability of the flyback
delay and in order to adjust the horizontal position of the video
signal displayed on the CRT screen.

25 The actual horizontal position of the video signal on the CRT
screen is set by a horizontal position delay HPOS between the timing
of an edge of the horizontal synchronisation pulse and the flyback
pulse, as shown by arrow 29 in FIG. 2. However, since the timing of
the flyback pulse is variably delayed with respect to the timing of

30 the edge of the horizontal drive pulse, it is necessary to have some
way of generating the horizontal drive signal such that the edge of
the horizontal drive signal pulse is generated at the correct time to
cause the flyback pulse to occur with the set horizontal position
delay after the edge of the horizontal synchronisation pulse.

35 Thus, as shown in FIG. 1 of the drawings, a Phase Locked Loop
(PLL) 12 comprising a phase detector 1, a Low Pass Filter (LPF) 2, a
Voltage Controlled Oscillator (VCO) 3 and a PLL counter 4 is used to



whi ch: FIG 1 shows the block diagramof a digital horizontal

fl yback control circuit in accordance with the present invention.
FIG 2 shows the relationship between si gnal s associated with 3 0 the

bl ock di agram shown in Fig. 1. 6 - Det ai | ed Description
of the Draw ngs As expl ai ned above, the horizontal

< dependent PRctAte!a ¥lock, sigheP POvh W\ kodaiP Slalert TP 26cK Yglat B0 LS
FIG 2. The msed\as shg cgpgnﬁqr all thengpusiess dnpthes aestaof rijeacivevitods
correspondi nglegeribbg below.! e’FHé fPI:?.L ?@%e‘shﬂﬁ Q{js‘%'ﬂg \éh%gﬁ ﬂg%@,{ergfédb@,y
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by aL r O\Cliv 28 IRLIEI édbuiter Whi shavdivids-Be nobduﬂ@rtfbttmt cthar ﬁ@q?éhé | §6 the

ft r C t noni ue requ
ios pr 2se'[| \65 cthﬁ%l{ rﬁggﬁ?]a?puggpeﬁaﬁei%yegﬁgtgﬁ ?ﬂ% ig aﬁgg‘t‘er&ﬂ‘y of
digital signdhe HSYNE signal 11, Onheredgecaf beheasl—lh@é/&sstlw&hrcpw speéd used
o comrol " lows.  Phecls:ge: eV df KRRl W BRPIE bt i O,
t he current aval lablg cf@@hh@lﬁéoﬂﬁgﬁésﬂmm@ldl]@tmﬂntr olThenyalwe qfosheiBhLof the
electron 0  codp@dd 4V\Ibe@akéﬂ Sash@péé@%utgh{‘ezswﬁﬁﬁ”tl@ e 12 drﬁé%lge &f

current 1 0 hr ough i l.s . causes yol.tage "f]ybac pul se
gener at ed, adhe set g?ﬂ&ﬂﬂ 2% phgicates, h‘Fio‘i‘F’éBEt apsm%awhm:feggncg dPafthero.
However , leadiogeedge a)deISaK/N(B blgml i FIT, is2ubyd abr mdidate fR! YidgRgt he

H)r/nbggkOLuI S €Posit'i'&‘n 9880 Ofhe' BE.1" YohDdy %Eluder 'aX Sset %utpﬁ% 5 gcrflgalt ?o X,
where x ranges from 0 to (n-1), so that Ty indicates the time of the
15 beginning of a horizontal cycle starting from the leading edge of
HSYNC signal 11 and T(,.1) indicates the time of the end of the
horizontal cycle, as shown in FIG. 2.
A flyback delay counter 15 is used to count the flyback delay
27 from the negative edge 30 of the HDRIVE signal 21 to the leading
20 edge of the HFLB pulse 22 received from a horizontal yoke of the
CRT (not shown). The flyback delay counter 15 is reset at the
negative edge 30 of HDRIVE signal 21 and proceeds to count until
the leading edge of HFLB pulse 22 arrives. Then the value in the
flyback delay counter 15 is loaded into a flyback delay register 16
25 depending on the value already stored in the flyback delay register
16. To prevent jittering, a hysteresis check is performed before
loading. Thus, the value in the flyback delay counter 15 is loaded
into the flyback delay register 16 only if the two values differ by
more than a certain number. Otherwise, the flyback delay register
30 16 retains its previous value. In this way, a stable delay time from
the negative edge 30 of HDRIVE signal 21 to the leading edge of
HFLB pulse 22 is obtained in the flyback delay register 16.
A set input providing a horizontal position (HPOS) signal 18 is
provided to enable users to perform fine adjustment of the desired
35  horizontal display position. The intent is to provide an adjustable
positive or negative time delay from the leading edge of HSYNC
signal 11 to the leading edge of HFLB pulse 22, as shown in FIG. 2.



This delay is variable depending on various factors, including the 1 5
type of nonitor and resolution being used and the anbi ent t enperat ure
and i s not programrabl e. A horizontal synchronisation (HSYNC)
signal 11 is also provi ded having a hor rzont al synchroni sati on pul se
for timng pur poses. The frequency of the HSYNC signal 11 is the sane

as the 20 fr e of.¢t I i ' | spar e not
necessarily i E%Ehg?eﬁevmbf hthgaig@?otgglgﬁl, %gﬁk%ii@l%a ﬁ%&?@g Sl r%g?fgl T8 m(jst
be adj usted t &bsaiRpthes dtme ippsitipe Trwhen |the ynegativige edgg 3@ of HDRINEy and

in order to adjgipdl pheshiouldz pet g&nmsééd,i i Ofalii@einV itHe Oflyback sdelaf!
di spl ayed on the, CRT_screen, 2

The act ual zont al 1 tion of
the video si ghe@istit dRelscRybtractedsfrom the va Bg %pﬁ’rﬁ isigﬂﬁqai_lgp i4ion
del a% HPOSS betsubaactdre 171 nFfregn the tilfklirfgﬂ rebigiomship hef ftbe | signalsl shown in
synchroni sat i S e , S o\W29 in
FIG 2. Fbmevgﬁ,(}?g#hite%gleb?i Féér%?@ft the se% R)ta&??]l%y%zgy pu\_MsggB?i'sae{\’/dgr ‘Ii\Zb|
del ayed with metydly nrepresentsithendgio¢ FTrat whicledhe negative resigez 30t af fiﬁi ve

pul se, it is . _way of generating the horizontal
drive signal gﬁg ??a%élérﬁdéhgldlgsg%gg@ occurthe hori zontal drive siggn?l pul se
19

i's generated at the\ceRpatatey e tis used tQ s¢praPANee the 388 cKalyg 1 gy
wWith the pgt Iy z@simbr PSwithOthe valudledtarherfseerodtpat eip®fothd Rabstractor

nor i zontal SYBET AN SSL! RaGPULRES e ccpsmined e e, 5ot 8 o
1, a Low Pass the! ¢@mnpatdtby P9 8 used téokrésegea Qanch 013 ewhGsecidutpudrprovVidds 3
5 © T GondpE ORISR 21, Sonseaneptly, fhe aeRtve S48 A8H i gnal 20
i's generated in the H%RIVE signal 21.

15 A horizontal drive pulse width (HDPW) counter 14 is used to
count the low period of HDRIVE signal 21. The HDPW signal 25 is
used to provide a predetermined value, which specifies the low
period of HDRIVE signal 21, as a set input to the HDPW counter 14.

_ The HDPW counter 14 is pre-loaded with the value of HDPW signal

20 25 at the negative edge of HDRIVE signal 21 and starts counting
down thereafter. When the HDPW counter 4 reaches zero, an output
signal 26 is generated to set the latch 13 and consequently generate
a positive edge 31 in the HDRIVE signal 21.

Thus, the HDRIVE signal 21 is generated with a- negative edge

25 at the desired time TR set by the value of the Flyback Delay
subtracted from the HPOS value and a width set by the value of
HDPW.

It will be appreciated that although only one particular
embodiment of the invention has been described in detail, various

30 modifications and improvements can be made by a person skilled in
the art without departing from the scope of the present invention.



used as the clock for all the counters in the rest of the circuit, as

descri bed -bet-ow:- -The PLL- 12 uses the HSYNC signal 11 generated by t he
vi deo card i t as the reference clock frequency. The 5 PLL
counter 4 Jﬂlﬂi]immﬂigﬂﬂltount er so that8the frequency of the cl ock
signal 20 c WPLL 12 is n tinmes the frequency of t he
HSYNC signal 11, where n can be as Iargecl%?mtshe circuit speed al | ows.
The larger the value of n allowed, the finer will be the steps

avai l abl e for horizonal position adjustnent. The value of the PLL 10

counter 4 is Itakem adigitflehofigbitdl PFbhERMoRR0 P dirckAt &ﬂﬁgﬁ@i > at

the set output 23 indicates the tim.n osition wth reference to the

| eadi ng edge of H@ﬁgsgilﬁ‘ﬁy ff]’f rqffel‘f’g‘gﬁ@eéloﬂf’@oinﬁﬂi g&’c"é" SHEnal; gomprising
posi tion Shern serdePldf palsdser val ue at set output 23 is equal to X,
where x ranges frodm

Nn-1),¢50 that. To ipdicates. the tine.of the 1 5
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HDRI VE si gnallingr ofothe,displayi by a0predajerminednedeel ef pulhorizmtakobiived from
a horizon@al sigiel phiseethe flydadk padie )deIIQSdf{v?@gfliE%ﬁ%taYo cggnter 15

I.gna )

Is reset at the. ative edge,30 of HDRIL.VE proceeds to
count unti| Dorizonfal I&&ﬂ rfdjg’éﬁgguéﬁe L8 Slybacko delay inesiodiThen the val ue
in the f1 ybaak nukedsayingo @itcit %uipflec{ (Iadgltifeiﬂmts@ ?d'é&%ﬁ@ | ¥ f(()jrI
regi ster 16 k.09 e e already,stored.in t a el ay
ogistor  tasuEh g0 (back? akPly, oo M HuBeBCing A Hubad ristan
bef ore Veles raf. amheytputhdherdofe in the flyback del ay counter 15 is
| oaded 15 into hegupty ' Q i f t 4es
differ by . or e% Fhaﬁfgﬁiég?%gﬁ c:?ﬁl%ée&r %ijcﬁ%r(\s}mh?g,k ?%gtﬁ?l ié%&%ﬁ%@%l ay
register 30 SHSWLAQr nsubtracting thgutlybarkedelay waiue faom 2 settheridental
time from posithen neghici Yeprientiag @f ddeiedE del e ﬁ%@ g edge
of HFLBPElxl se IS gqt}?ai ned 1|%n th& é‘lﬁ}/ ack&g:?%twﬁilpj%?eﬂ 1 .kn
A set input BPOYi &nﬁsaarﬁ FRGHt R} SE0qR¢ i Pt%)a <§ cliqn jwalue at an
provided to euspue tlm'_es_fio performfine adjustment of the desired 35
horizontph display gfiddrafhe EBfpldd 8! wle Jutphf ¥ B AUtREst A&t for
comparing the subtraction value with the value of a clock counter
whose count value is reset by the reference pulse and producing a
set signal at an output when the subtraction value and the clock
count value are the same; and
25 a confrol circuit having an input coupled to the output of the
comparator for generating a control signal at an output thereof for
controlling the horizontal drive signal such that the horizontal drive

signal pulse is generated when the set signal is received from the
comparator.
30
2. A digital horizontal flyback control circuit comprising:
a phase locked loop (PLL) having an input for receiving a
horizontal synchronisation signal at a synchronisation frequency and
. an output for providing a clock signal generated from the horizontal
35 synchronisation signal at a clock frequency, the clock frequency
being higher than the synchronisation frequency, the PLL including



posi tiv ' delay fromthe |eading edge of HSYNC si gnal
11 to tﬁﬂuﬂgﬁm Mauﬁ HFLB pul se 22, as shown in FIG 2.
time delay is provjided by HPCS signal 18. To

obtaln the time position TRwhen the negarlge edge 30 of HDRI VE si gnal
21 shoul d be generated, the value in the flyback delay register 16 is

subtracted fr "PIEDec%ﬁ{tHPffo SRR 091108 Vgl Bt (BURUGEE! QEndl, From

the timng re atlon he sigfmal's shown |
seen t hat thefr%twwmndz aying ran Qpprhdos, proriding aamfampwpmh@nts

the time TR at whi &méﬁﬂoﬂl@ga&ﬂ1V€ sigaal 3§éxﬂ§raid?efor gendbitivE &1 BoAkonRfal
shoul d occur ator ,19 Itsgugges to conpare the set val ue
t

;
23 fromthe 1d‘6V¢L$}gBBLr?Pé?P13% A SeReY A he set output 24 of the
substract gr 7a ﬂlybadiesielztmomitueﬁa&m‘g detadock rmput cdupledetosahe, the

orovides  OWRETIRAVE Bl £k g %I@E%dgteu%ﬁ%ﬂ@ a7 B oS e

generated in 1te|¢e1\lmgl HE diggredntall drives signal, a raorsrez aﬂnpdﬁlfm pul se

o gnal (Z‘?Pw-’rh%‘& ﬁaggjﬁl compfigHtl %?%5#32"126%415 exideifel
val ue, whi ch WPEeB; m‘é@ephélsnn beam s ¢ajtpeds tIRPYE 5P an 211 ok oneset

i nput tojtge !IﬁPWiCQU@itsPIaall‘ﬂo a be 1ri|i’ﬁﬁ HOPW aexnlite df thé disgtdyobged Wi th
t he val ue of HDPW si E/E?

and starts cobffdefmin ned 88%28%24 éﬁfﬁé&?&&h@% ﬁg‘%ﬁbg\ﬁﬂgéln Sﬂ%@%’&hes

zero, an out ppailse being gledaytb withgesspest eid tthe shorizowtal afxibe 1Signatl pulse

consequently gong'Alfack delfy PS&idd thé Wunter 'BihdCalPibeF &' Bahe, 24t
the clock frequency, starting when the predetermined edge of a

15 pulse of the horizontal drive signal is received until the flyback
pulse is received and then to produce .a flyback delay count value at
an output thereof;

a subfractor circuit having a first input for receiving a set
position value representative of a desired horizontal position of the

20 video display beam on the display,.a second input coupled to the
output of the flyback delay circuit for receiving the flyback delay
count value and an output for providing a horizontal drive delay
value produced by subtracting the ﬂyback delay count value from
the set position value; -

25 a comparator having a first input coupled to the output of the
subtractor circuit for receiving the flyback delay count value, a
second input coupled to the output of the PLL counter for receiving
the clock count value and an output for providing a reset signal
when the flyback delay count value and the clock count value are

30 the same; and

a latch circuit having a reset input coupled to the output of the
comparator for receiving the reset signal therefrom and for
generating a latch output signal at an output thereof when the reset
signal is received;

35 wherein the output of the latch circuit is coupled to the
horizontal drive signal generator for controlling the horizontal drive
signal generator to generate the horizontal drive signal such that the



Thus, is generated with a-negative edge 25 at the
deS| red EII'WJ’WH l lﬂ”ile vaI ue of the Flyback Del ay subtracted from
he HPCS wal e &an Maa/vl y the val ue of HDPW I t
WI || be appreciated that aI t hough only ond®articul ar enbodi ment of
the invention has been described in detail, various 3 0 nodifications and

| nprovenent s O}ﬁ@ﬁ&é‘%ﬂﬁﬁ@& Qégé‘ (B’Frtﬁgnhﬁ z!oh?zﬂ 'd?we s1gﬁaﬁeo%c{lr WhHO the

departing fr t he sco esent 1rnve
C ai ns OWE gignal h%rﬁe,@@me&ll yb%\dkor@mﬁabldmve csignatonpri si ng:
a first i nputgémrartggel ving a horizontal drive si gnal corrprl sing 5 a
series of pulses; a second input for receiving a flyback signal
conprising a series of pul ses generated when a video display beamis
caused to5 3. rmvk digitalahoripontal figbadk reomiolacitait! @Ucdxﬂlﬁ%bl@)gb[‘zﬂhﬂgl of
a next g%e 4(@@ %i&ay by a predeterm ned edge of a horizontal
drive 1 0 sfbl p flyback pul se being delayed with respect to
t he hor |azdmrmomal i cpoainte hayitgy m dlbgbanipuded:@yplpdr t®odhe output
a measurin t e e SAC

0 Gff ghH PI&EEMr Hac@:?vﬁx% td é:% C?mu i Qamil PQH@% Eg gcewmgv al ue

measuring the flgbac ? eri1 8d. an ¥

at an out put thech@yzonta 5dr1ve SIgnaLsab@r&cse@pn& numtt mpﬁ:@dmg) a mtout put
of the ne@sunidlge repreSértative bPra Sﬁ'é’élfé&:t l9e [ Wedth ﬁ)tf g‘i’éﬁ? rlfv[eom
a set hori zontal alue re sentin esire vveen

the flyback signal, the coun%er gemg arran ed to court, at the clock frequency,
starting when the predetermined edge of a pulse of the horizontal
drive signal is received until the set value is reached and then to
produce a set signal at an output thereof;
15 wherein the latch circuit has a set input coupled to the output
of the horizontal drive counter for receiving the set signal therefrom

and for generating the latch output signal when the set signal is
received.



pul se and a reference pul se and produci ng a subtraction val ue at an

out put thereof; 20 a conparator coupled to the output of the
subtractor circuit for conparing the subtraction value with the val ue
of a clock counter whose count val ue 1k reset by the reference pul se
and producing a set signal at an output when the subtraction val ue and
t he cl ock count val ue are the sang; b@@ﬁuﬁ5 a control circuit
havi ng an i nput coupled to the out put dP t he conpar at or for generating
a control signal at an output thereof for controlling the horizontal

drive signal such that th@)l@ﬁraizﬂaﬁzbnﬁm'mback CehfoRICiRbhge 1S gener at ed
when the set signal is received fromthe conpar ator. 30 A

digital horizontal flyback control circuit conprising: a phase
| ocked | ogp (PLL) Aadigtabrhorivontalf gl Uaekewntrgl acircuit floer cemrdbHing the

For provi di ngharizpBEE gﬁ%ﬂ?r’ éﬁnirﬁ?éia#ﬁﬂl e b B Spren r&bi0E
synchr oni sat i borigoy tiveas egqudnay csign ugemsrate ei ng
o) hh A l{;@ t%l d tgm&‘;(?ﬂr) d ﬂ%’bhek $ g}o;gaaq ted b
Igher than tageqyyc fdé'&' ?siﬂhg? éa‘i;E“Fs”Eé{u dd'%o xhbvb” 'the -end of one
0

a PLL counter for counti Bgnltﬂ Si Gnal at the ¢l oc
frequency andlinevehdhe displayuto the beginnimgngl 2 @estding byt ak}aﬁd&e of a

a horizont@l ghisee ofi ﬂfa:alhogm&ﬂt AivieOTsi fﬂﬂertﬁ&' ﬂgbacia%uléenbein delayd ve
si gnal conpri si, ter

e SOt o Riflf 5Dt dhe, Boriagntal driyg, signabrpylhd By 1 (3ybIck doltRg

the clock sigpetioda fAr sieasopimg tcircuit (15) measures the flyback delay period

and a subtractor circuit (17) subtracts the flyback delay from a set
horizontal position (18) representing a desired delay between the

15 flyback pulse and a reference pulse (11).” A comparator (19)
compares the subtraction value with the value of a clock counter
(23) whose count value is reset by the reference pulse (11) and
produces a set signal at an output when the subtraction value and
the clock count value are the same so as to generate the horizontal

20 drive signal pulse (21).

FIG. 1



receiving the horizontal drive signal, and a second input for

receiving a flyback signal conprising a series of pul ses generated

when a video display beamis caused to nove froman end of one 1 0 1|ine of
a display to a beginning of a next Iine of the display by a

predet erm ned edge of a horizontal drive,signal pulse, the flyback

pul se being delayed with respect to t Qrizontal drive signal pulse

by a flyback delay period, the counter”being arranged to count, at t he
cl ock frequency, starting when the predeterm ned edge of a 1 5 pulse of
the horizontal drive signal is received until the flyback pul se is
recei ved and then to produce a flyback delay count val ue at an out put
t her eof ; a subtractor circuit having a first input for receiving
a set position value representative of a desired horizontal position
of the 20 vi deo di splay -beam on the display, a second input coupled to
the . out put of the flyback delay circuit faqr, receiving the flyback

del ay count. val ue_and. an_qutput _for_ pr QL LdL a horizontal drive del ay
val ue produced py subtracting,the flyhack delay cpunt value from t he
set position value; 2 5 r having a first input coupled to
t he OUtgﬁﬁgﬁﬁ the for receiving the flyback del ay
count v a o the oyutput oﬁu}he PLL counter
for rece|V|ng cl ock count val ue and @n optput for providing a
reset signal ount val ue and the cl ock count

value are 3 0 he sane; ajlatch c{rcuit having a reset

i nput coupled tg the output of tﬁe conparato] for receiving the reset
signal therefromand Tor ~ ~ “gg nqrafing a afch output signal at an out put
t her eof when the reset sigﬁﬁ is received; 35 wherein the
output of the latch circuit is_co hori zontal drive signal

generator for controlling the] signal_g HEKRVE
- generate the horizontal drive 21
14
B
15

«————— HFLB

Fig. 1



- 10 - predet erm ned edge of the horizontal drive signal occurs when
t he | atch output signal is received by the horizontal drive signal
gener at or. 5 3. A digital horizontal flyback control circuit
according to claim 2, further conprising: a horizontal drive
counter having a clock input coupled ta t?fooutput of the PLL for
receiving the clock signal, a first inﬁLJ r receiving the horizonta
drive signal, and a second input for receiving a set 1 0 value
representative of a desired pulse width of the horizontal drive

signal, the counter being arranged to count, at the clock frequency,
starting when the predeterm ned edge of a pulse of the horizontal

drive signal is received until the set value is reached and then to

produce a set signal at an output thereof; 1 5 wherein the latch
circuit has a set input coupled to the output of the horizontal drive
counter for receiving the set signal therefrom and for generating the
| at ch out put signal when the set signal is recei ved.
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