~This invention relates generally to the field of convergence control
systens in television apparatus, and in 5 particular, to18davearyehese
control systens operable with different vertical formats, for exanple,
vertical formats' having different raster heights. Convergence contro
systens nust be consistent with the vegtical format utilized by a

tel evision 10 apparatus. The vertical format which nust be enpl oyed will

be'a function of the 3IREAIRIENCED ' y 4 he tel evision
apparatus and. the aspect ratio wm%%%, urce. The
aspect ratio of anilgﬁiais the relative proportion of inage width to

i mage height. For 15 invenfiion, redakgsagaserahiyatpether ftedd off t he
di spl ay neaeenvergend: cbnitxdls systersoindtenkeysiBANappabached asa {de

I mage di gpl a,conventional cathode.ray tube _as | as the
screen fgr'EZE§€§€k£q€ﬂ1qéJé§ﬁ%ﬁ%ﬂ?“§ﬁp§P §ol §¥ﬁFFQ?I9PeF%€l%§$¥@Q ratio
of nost vi ded*DEerant dertisalk Torpade, ifoesexamptepstrantieal ofbymecsi ngl e,

standard verfiagig (I et dalit o REigREs, WIEN It is  expected that no
changes in vertical format will occur, -a fixed convergence control schene

can be formul ated alVEEIERFe 2OntERdy SYSLABS mHEtPEegORBLFLRRE Ori gi nat e
with a 4:3 ebgedthe atéxtiddll ifermaitC utiaizetobyeXagpleviaien transferred

fromfi fo | deqt ape. . f.qrmgt .. for ack or_transm ssion
televis?g% séégéﬁ%fh%% tiﬁf Q%%%ﬁcgﬁefﬁFE@Fighi§ﬁeﬂuﬁgn98r?Wﬂ C¥ed bt i on
pi cture .30 Re@ dawngtdan wifiddef aispect: sathangé the dippleyrmeanstin 4: 3,

as that is téie dlevidian apparatils WHCRhEPaEpeke! 9&&6%:%’\8@@:&&%&“
function. Anginferestin exanpl of the difficulties entaile bg this
process are W de- %%T’oeé%“ﬁﬁﬁ‘cegl:hesme&é‘ EetdRasiopB, 1RATEnLfeyiPave an 35

aspect rati orefatlive propkitdcas pe tineated widehceosinagedhaight. For

15 most television apparatus, the aspect ratio of the display
means is 4:3. This is true for display means embodied as
the image display area of a conventional cathode .ray tube
as well as the screen for a projectioh television
apparatus. Similarly, the aspect ratio of most video

20 sources is 4:3. Under these circumstances, only a single,
standard vertical format need be provided. When it is
expected that no changes in vertical format will occur, a
fixed convergence control scheme can be formulated
accordingly.

25 However, not all video sources originate with a
4:3 aspect ratio. Motion pictures, for example, are
transferred from £ilm format to videotape format, for
playback or transmission as television signals, It has
been the practice when converting such motion picture

3(} sources to a videc format to change the aspect ratio to
4:3, as that is the only aspect ratio at which most
television apparatus can function. An interesting example
of the difficulties entailed by this process are wide-
screen sources, such as cinemascope, which may have an

35 aspect ratio of 16:9. A 16:9 aspect ratio is considered a
yide aspect ratio. When transferring film sources to
videotape, a device such as a flying spot telecine may be
employed. A flying spot telecine has a viewing window or



w de aspect ratio. Wien transferring filmsources to videotape, a device
such as a flying spot telecine may be enployed. A flying spot telecine has
a view ng wi ndow or 16 January 2004 2 frane with an aspecf6 danjaoy 3¢04: 3.
Typically, an operator noves the w ndow back and forth, fromleft to
right, tracking the center of action bn the film and cropping nore or

| ess of the |left and right portions of the filmb5 imge as necessary. ThIS
can often produce undesirable resu

an artisty i ew.
cases where IERBE ViEB AR ASPEGE 5@?4%& pF%%%caSlé‘f' fgﬁe% '?l re"J
horizontal exoess the tdinddw backaged tmme§mbmsleffe tqufdgbFsfactory. The

results of t hpieq I epplhf il kyoppengketch in
FI GURE 2a, Q%afcuhggtﬁgoéel{t%% r%gt ?I(e;%ﬂ&lr ?nrfttgg 16, 'f lg%eloFb ' ost to t he

left and ri wespéekeﬁ ef&hsi defit ea%‘ho‘\'/ﬁ?hﬁypf'ﬁgi‘?’e‘f c{n sion gppar at us,
whi ch hassa qg@g@nagammmyaspemsrean mfirfen préduds yidesinablsel v, t he

vide screen iade cap be of SINGREENoSEAl SAIRLEL | 18 didszoReab Wi dth fits

within the boun ari ect ratlgi This results
in a smaller mpeaappme areirghion sk -2 PN O Ve e *The movi e
source is Shwilzanf;ahlexwt igf thel 8120 inegre,t bhe résulds @Fe screen of the

t el | lchhigué d
i Ry i e SEEE R g it

bottom corr ar ea 2 S‘} ayQj e SPUTi OUS
signals 1@ tkﬁ@mﬁﬁempéﬁGW‘?)vw thgoskerch a’r’eé?GUﬂbT ar 0¥t Fi's someti nes
called "l ett eyfidfmathibnt beohaitiez ast: al s@drae dish lostcbapihs Jaft frfhout

si mul t aneousl ssing ¢ C I tehet ed | mages wil |
be distorted, Q/igﬁ‘%n% §5s P& theo sﬁ\é%ﬁ&grtgill%‘gf ?}e:lhonhg%gv?ﬂgg eg | g t he

original i negicppafr@ﬁuéxanbﬁ-@h k\‘t\'iHiJIad SS5EEAr PRSI, AP ﬁgv? vert ically
oriented maj of;#xes. 30 Another alternative which has been suggested for

di spl ayi g—iMW de aSpng\ 148k agt:‘.’&e(i%P RYr GG | ScldemPliqupdecan Heel evi sion
apparatu t:t]ec?ucce(zlr rlnsggglengntil itass %% zcrn?'éeltl width fits w1thin the
left and right boundaries of a 4: 3 aspect ratio. This
results in a smaller vertical image height, as shown in
FIGURE 2b. The movie source is shown in full, but it fills
20 1less than the entire screen of the television apparatus
Dark bars are normally transmitted at the top and bottom,
orresponding to the cross—hatched area, so as to avoid
spurious 'signals in the upper and lower border areas. This
format is sometimes called nletterbox". If the horizontal
25 width is compressed, without simultaneously compressing the
vertical height, the displayed images will be distorted,
for example grossly vertically elongated. Circles in the
original image, for example, would appear as ovals having

vertically oriented major axes.
30 Another alternative which has been suggested for

displaying wide aspect ratio video sources is to provide a
television apparatus ‘with a corresponding wide aspect ratio
screen. This is a good solution where it is possible to
transmit a video signal having a 16:9 aspect ratio and

35 wherein a television apparatus is ptovided with a
deflection system which generates a raster having a 16 9
aspect ratio. However, there are yet. few such sources, and
indeed, most such sources have aspect ratios of 4:3. It



screen. This is a good solution-where it is possible to transmt a video
signal having a 16:9 aspect ratio and 35 wherein a television apparatus is
provided with a deflection systemwhich generates a rast & Jaruanmg0Qd 16: 9
aspect ratio. However, there are yet. few such sources, and indeed, nopst
such sources have aspect ratios of 4:3._ 1t 16 January 2004 3 wl| be
appreci ated that a typical original vi deo I mge having an aspect ratio of
4:3 will not fill a screen havi n% an aspect_ratio of 16:5. Bl ank border
areas woul d belkbhed aperechatedithagy ar FyRical FdgigplhBitee 2™i98eo sour ces
havi ng an aspe&#irntan0 agbedt ramio & 4dBspibyawthyilel avisresn dpmpandt us
havi ng di spl a S W ] ec i I 9 fold¥id

i ncreasing 't h%nr% e 6—%@%‘@6?:15:293 u%tllsﬁktﬁéerﬁrgtaﬁ%é?n?%?%ﬁegi nal 4:3
aspect ratio Pwelre dsiffcPgesight side8 WPHI FOYR - t he wi de 10 aspect ratio
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a wi de aspect wide¢ | asgeass gataes onforl BxEMRAGi hf: hdW NCTEaFing, to one of

abdi fferent Bghghioer ft?{e %eeglk%ﬁgq @kt keath Qyﬂertsmanrmlgdmnleqsﬁri bedh
above, poses a particul.ar proble r. conyergence. Contr st ems. The
problemis t héﬁgﬁ?ﬁ iWaﬁg‘Egﬁnﬁ%qlq%eg\ig&ﬁ ﬁ"e g‘f)ilc%% g Wh?héi I fferent
vertical IpDsi abpast netdio vdspdapOnedres .di Spehya neantslordr feRBak ddsect i ve
verti C?' h”DdeEe&?ﬁ nfﬂarﬁ%hsd toAleL%OQV\%:%QQ‘éQ 6QBE5@dn %)b&ieef BCoashst ent wijt h
one of the vertical rmodes will not appropriate far t . vi ce
versa. Sonme nEg&EHRER Wrﬁ\?t&ﬂﬂe??réﬁféﬁ taggnﬁoéiﬁ? ytoc?pgarn élt..lggtﬁt%?%f il
convergence ceatrcé Smsteemiilld bedbests kg bhecspsyktiam ifpes B H%nt

vertical formgtg:qdeldidhdl rakebpissartataoneral Iy distinguished from one
anot her hy_the ii '

vertical ¥3rmats \(/av: ?Pt%%i\é% %bgg{tﬁgﬁ)eg‘i if&%]é‘a# gg\oe;&?éa?[féra%%%ﬁ%ﬁ% es,
for the sane nidgbtdi&pt mxampdrsthe vertical overscan mode describe
above, poses a particular problem for convergence control
systems. The problem is that horizontal scanning lines
will coincide with different vertical positions relative to

20 the display means for the respective vertical modes or
formats. A convergenée control system consistent with one
of the vertical modes will not be appropriate for the_
other, and vice versa. Some measure must be undertaken to
modify operation of a convergence control system in order

25 to be consistent with different vertical formats. Vertical
formats 5re generally distinguished from one another by the
height, or vertical extent, of the raster., Different
vertical formats will have different upper-and lower raster
boundaries, for the same video display means.

30 The active scan area of a display screen, for
example, may be divided into a matrix of rows and columns,
for purposes of convergence control. The boundary lines of
the rows and columns in turn define a cross hatch grid.

. The number of rows and columns, and accordingly the number

35 of sections, is someﬁhat arbitrary and depends upon the
expected range of correction which is needed, and the
desired level of perfection in the resulting raster. When

the factory or a serviceman performs'an alignment, the



30 The-acti've scan area of a display screen, for exanple, may be divided

into a matrix of rows and-columms, for purposes of convergence control
The boundary lines of the rows and colums in turn defi nd6adagwasg208ht ch
grid. The nunber of rows and columms, and accordingly the nunber 35 of
sections, is sonewhat arbitrary and depends upon the - expected range of
correction which is needed, and the desired |level of perfection in the

resulting raster. Wen - the factor r servi cCealy fRREE &fe al i gnnent,
the 16 Janua@yeeDoaeonefiye@dngeh t’}/?f‘oafwgi BRECP eI At grtegn DC adj ust ment s
are perfornpdrEoraéd fihmteaf Thereaftemxabe exnoe WIWHEOE EBFrection signal

at every gri 0?9&9{;1&? éjfifﬁ&”h@egv@yy FURE poTReSL 8 gddtheamiegd Gyeen and bl ue
a poi nt .

rasters at t

ese exact val ues,are flok.ngxanple in a
non-vol ati | e supgriaposim e Zfd: r%f)‘?ee%éafﬁdsf%f"eeg%%{%orafegt ion_si gnal
whi ch is §equionad.t hehesé gnaent valnéorans issoredr FARISFRYcAaf apparat us

or instrument Ayl efpol 1l WURbrPe ARS frepiRdent ot feadne 10 verti cal
and hori zont &°"di'rections ih orde

r to provide S ' nsition of the
correction sicgm\fle§tée{'wé%?f‘a]ad‘]h&<9€n$'sg ‘?‘H’jrﬁﬁdnt%ge ggg%m%éer{:tsl on of the
display is defdciadthynvebtiahat paireifolar GHRANBENAL 87 dBISERI the  corners
of that section. A twp-djnensiAngliohnheiPAdaigedtotmeduss tuctpehiorned from
t he known values at the grid."points .in 0{]der toog:%@,l {_;%t&e\o@mygprl ate
correcti d® sivprtiical apf hepizArsal GAFRCEHRS JLLOFGRT T i nter pol ation in
the horizont@hodtn @¢hinent idy e tyher tormedt e figpaly BASYFST for exanple

by |ow pass fic}tecrei 9 Lhg BQ#Z%I | @R cHAkUEELoR.F EhlesdstpBaghts for var d
schenme i s pos¥ K€ Velilse" i he known _ val ues , OG54l Sag¥eniagldne as each
hori zontal |idefined SyaNAtHss Fy %&ﬁﬁf‘& gf'odgl&rmot‘:hl o froma correction
val ue at poi ngorhdss AT thaedseceign hod Ztiﬁtéi-'f‘ﬁﬂsadtﬂ egfpteﬁs? Lation value
?F poi nt .l? ':Euus';tfs ﬁlfg:ees&%ﬁﬁgﬁof&ﬁp SQRURAbWA| byleed put thieegvafl ROV Sduring a
e per q eggabrder é% %%kaigpgﬁérgﬁpgg%kwggg POL A& i/n2RdgRal agl ddien to
points within that secﬁion. The interpolation in th?
horizontal direction may be performed relatively easily,
for example by low pass filtering the correction values.
20 This straight-forward scheme is possible because t?e known
| values occur sequentially as each horizontal line lS. |
scanned. For example, to smoothly go from a correction
value at point A ﬁo an immediately horizontally adjacen;
correction value at point B, it is necessar¥ to . .
25 sequentially output the value v, during a time period equa
to a grid spacing between points A and B, and then to ter
output value Vg for the same period. As long as the £
response time is substantially equal to the gri? spacing,
the correction signal will make a smooth transition fron;
30 value V, to value Vg. The response time is dependent upo
the filter at the output of the digital-to-analog conferter
and the response time of the convergence power amplifle;
which drives the convergénce correction means, such as a
convergence correction coil. . .

35 Interpolation in the vertical direction is f
significantly more difficult, because the known values © X
verticélly adjacent grid points are not sequential as eac
horizontal line is scanned. Vertical interpolation may be



out put value Vs for the sanme period. As long as the filter response tine
I's substantially equal to the grid spacing, the correction signal wll
make a smboth transition from 30 value VA to value Vg. Thé6darysmae04ine is
dependent upon the filter at the output of the digital-to-anal og converter
and the response tine of the convergenge power anplifier which drives the
convergence correction neans, such as a convergence correction coil. 35

Interpolation in the vertical, di tj ' lagRbihcady [ mabendidficul t,
because the ﬁ?&%ﬁr@ﬁiu Ry e d\}g#?ga‘#f&%ﬂjoient grid points .are not
sequenti al asheaelnt . hokidimktall copEergeres RREroverYF e "ot er pol ati on may

be 16 January.2004se> PSF faidmei:n hheigigilt alemoryafiat ofrardmai Arids is
known in the art. A digital cgonvergence CON y dBbn Getnrise, for
exanpl e: 'a diRprddpakend? ?%ngﬁﬁgﬁﬁﬂggg?ld ,{éggfgiggf{?\uﬂ ueg defining a
conver genSe cfur eciei chagmel & faovidae ehaPlAY: & AWPHEY W spl ay, a
convergence corrections sialgdiakatoresPomaing te thetdmidyrid coordinate
values and to 1 nternedi ate valugf beamgegmgﬁg%téﬂugqugQOEQHJEEdBtﬁé|UeS, and
an anal og i nt@eqrSiRArRgVRITERiAnY %6 *H&tETRining the | nier@edi ate yal ues.
An anal og 10 §ricerqpairainage craluds, fod dotandded AGLERBOTIATHITSdi"at e val ues
may gpnprise, S oras hghgdiﬁgtfﬂtgﬁmegm?tegvaxunﬁmerFarsnézﬂzgﬁﬁﬂ grid

coordi nate values; and neans fo t] cREaadjacent
vertical 1fti dipferrRradatiing Egﬁﬁ%iﬁﬂég% dﬁgeﬁggg?%£§ﬁ¥§%§€§act9rs. 15 Digital
conver gence syshess malyi kompniseli giamlexamrlgnal PR ATTON circuits are

di scl osed in %Svemiﬂso%%théSqrf’&t&mrsunétéoaam; 4pd20e8n9; £F 437, 110;
4,473, 844; 4,52% 4

117; 4,553,164, 4,635 en@Nfe &y &4 4624 gbentxidiitn onal
probl ens for @Bh%%ﬁ”d@ﬁ'@et%n??b'l‘esZﬁgsﬁyétjaéz:ﬁgemg?ﬁ rrusf% provi.de correction
for nultiple yeeeéssion,f bymebsplenentaryafidcEerated by reference to FI GURES

3 and 4. ;&n each of H;GJRES 3oaGerdenddieydaemedutinizimacddadrel designat ed
Py referente 232?331igéﬁéﬁﬁgﬁﬁigﬂféiEéﬁié&“ﬁ?@aEXsc1osed in the
following U.S. Patents: 4,401,922; 4,422,019; 4,437,110;
4,473,844; 4,54%,117; 4,553,164; 4,635,117; and 4,672,275,
The addiﬁional problems. for convergence control

20 systems which must provide correction for multiple vertical

| formats can be appreciated by reference to FIGURES 3 énd 4.
In each of FIGURES 3 and 4,‘the dotted line rectangle
designated by reference numeral 10 represents the boundary
of a displayed video image of a television apparatus.. Such

25 'an image may be the image display area of a cathode ray
tube in a direct view television apparatus, or may be the
screen of a projection television apparatus. In each of
FIGURES 3 and 4, a‘sc;een, for example,_has an aspect ratio
of 16:9, which is the aspect ratio of 2 typical wide'screen

30 motion picture format. The dark solid rectangle desxgnated
by reference numeral 12 in each of FIGURES 3 aqd 4 .
represents the boundary of the raster for a first veftlca
fﬁrmat, which for purposes of discussion may be considered
a standard or normal vertical format. The dotted dark line

35 désignated by reference numeral 14 in FIGURE 4 represe?ts_
the extended boundary of a second vertical format, h?Vlng a
raster heightrlarger than the first or standard vertical
format. For purposes of discussion, this format may be



of a displayed video i mage of a tel evision apparatus.. Such 25 an inmage
may be the.inmage display area of a cathode ray tube in a direct view

tel evision apparatus, or may be the screen of a projecti df Jaeyasy2894n
apparatus. In each of FIGURES 3 and 4, a screen, for exanple, has an
aspect ratio of 16:9, which is the asfect ratio of a typical w de screen
30 notion picture format. The dark solid rectangle designated by reference
nunmeral 12 i pe€aebhedftd|dSURESeSt terll bdverspasstmtmatt.he TDEUREFSE JCR he

raster for ahir 5&:{%%%&6‘]; %Q_Jgrrsf:&rx MBS rmatingl ERT adpEdOT@e 16f ofli #£3iSSi 0N Nay

be consi dere as normal vertical format.  The i ne
35 designated by ref ek IRWYEXGRBFSI AU 59} B @Rg'ﬁusrteﬁgeggﬁ?gg@g% gtz&éxtended
boundary of aagfCRAg:¥&itdlcalcahol imé  imavividea sigmalesomeicght TB® ger than
the first.or standard verti (o] =0 Sj Ofa Gunebsshaf this
format may b&PEETIRNST ycof(f%%kéc’{'e tEa??‘-zrhed\st %egggggﬁrt  cal 0%“?89” format.
The raster fdhe shpavetis ddisedfer SERh FRVIREICASE SOFRGFeer Fafto o 4:3. A

convergence GRNLEOhusSt dbélt HUShmBesgENahAlgddrehopoimtacin Hdvei 2oneed. scan |ine
in a video signal sou

ce. The 5 nye e _Go (o3 M gRriat Necessary
is a functior#WsPFﬁEg‘é?)p%fr s"??%%ﬁ‘gﬂh%e%o%@gr?ﬁ}e correction factor
or val ue nusin hecbhdascesiiitdy tashnyaves kawiwat 1BntRe Ay SERVETFFPESpecti ve
of the vigeo SQUCRi8h &inaiel agabel @éndriated faecoadanwe iviopkatechni ques
known in the art, converﬁenc 10 ﬁor‘r:gc#mo%i g@?}élcg& hee0@nReEat ed for
each hari zontagan 4R | FHEh i £R&t *°the correction signal for the first
hori zontal sassrizoneadosoan ddmenicopnehdes jvisth ke 26RFHITONERR Fine; the

correction sig‘%q.i 1fiQ% ;t PRe S&SQRELHGR E0ghal focahel sacondimmpiidestalth t he
second horizontal $can I'ine; 15 and, T REL1 Ofka4 Anale;for the
first visibl escaftadine IR d'g'ﬁ’vmtﬁg %)%'\éoﬁ]??t%q\%si bl e _horizgntal scan
line. IniM GURE,3 sd bncanThe wwaeatian shend} (&ar #0&i HEESt n5SPoft al scan

line will fall_ hetyeen bigcibdstviand taecondst horsirdet Abrizerkal FERP whi ch

?Lg ??rgfnberfﬁ.' °9 th[ Urzug 5,' gin-:[ JlaNdeSLden Afndth@neagt ese Yisipre i cul ar,

horizontal scan line will fall between the first and second
horizontal grid lineé, which are so numbered along the
20 right hand side of the raster. In particular, the first
horizontal scan line will fall just below the upper dotted
line boundary 10. This same horizontal scan line will not
be visible in the overscanned vertical format shown in
FIGURE 4, as the area between the first and second
25 horizontal grid 1iﬁes is well above the upper part of
boundaﬁy 10 of therscreen. For the raster shown in FIGURE
4, the first visible horizontal scan line will fall between
the third and fourth horizontal grid lines, and more
particularly, immediately below the upper part of do;te?
.30 1line boundary 10. Accordingly, the convergence correction
| signal appropriate for the first visible horizontal scan
line for the raster in FIGURE 3 must be applied to a
different horizontal scan line in the raster of FIGURE 4.
This is so, because the convergence correction values for
35 any given point on the screen must be the same.
A furtherldifficulty stems from the fact that the
grids, which are defined by the horizontal and vertical.
grid lines having respective intersections: A, A'; B, B'i



horizontal scan line wl'l fall just below the upper dotted |ine boundary
10. This sane horizontal 'scan line will not be visible in the overscanned
vertical format shown in FIGURE 4, as the area between t hd6#)angary 26@8 second
25 horizontal grid lines is well above the upper part of boundary 10 of
the screen. For the raster shown in FIQURE 4, the first visible horizontal
scan line wll fall between the third and fourth horizontal grid |lines,

and nore particul arky, |m%d|0at el y bel owad hprtupBehcpde twiah doeted 30 |ine
boundary 10. -"Accdr di ngly e conyer gence, carrect | gn s.i.ﬁrgalisaggroprl ate
for the firstangtdiep énh@i‘? z’EﬁﬁP&Ft%Hﬁnveﬁjn%a &P f“ﬁe faster in_F[GURE 3 nust

be applied t petaudel tREcHAndaNmDent af Beaizdited isgaphbifres et loPeFI GURE 4. .
This is so, becaus V. oL &stdmn h\ba_-liueﬁtaprgﬂa aniyegi.ven
poi nt on the %rcﬁsg hu\e'f'g%p ﬁ]&q@g&lg A ?urtwgr di ff% % %@5 fromthe
fact that St herhegmuebe rwAE chrapsanigsefnBaTbE M 1512 dverti cal
grid I|nes hayigygi ri@,saeehha@mmtoasr ghet vhdso squnke, 80t8the 1@@&?&&9’9 2004 7
N, N ; ; not COI CI de QameNt taesdasgient i ve

't or REeSesAing PLESBIEHET  hadnfRf ad HHeRan

vertlcal causé the sane nunber tof EOI‘I gl%nt al scan
lines will besou.;xrceeseh:tlvleetttxleeriVEvl'ér-'ttcl«?‘éaIdr3§3-89}’-’:51‘?,‘15‘ri"tij'fl’?é}r:L 7Nt g{_‘rl d lines. 5

The nunber of _fransmide gdeROFigudsals aeans| i tes Jargeachertiedl et

function of tﬁ Vi deo sourc flyegt Lo e P1BG@SEHBY Circui t ry.
| nasrmuch 1l t Ak EhgFasts ﬁﬁg"s'?onn so#?eng}ves Yhe verti L defdgetion

circuitry forhbhbzontast e‘:lcanoiiw HiRIGYRES23LRRY %25 °Ira§§er"d£gert i cal
hei ght 10 of %Fg,f) quGQ,Iggwa i NgdmeStRa edridiioh azmmandtars hREIDRA | zont al
e far

scan |ines w héoﬁﬁ a arts;o‘;et hARGET foB OWhd1R EtGiltbYe Sone

tel evi si on apPaPagtsy n§*8ITEApaci ty Tor progressive scann f or
exanpl e at doubéetra:tmnitmmﬂe@nw|fzrcﬁﬂ“§I“°Vre‘g sz eno?Egz% | f 2H

15 scannl | §cgﬁggn§ ofg Qﬁf‘efa ¥eEt é@@h feardinial Ehema‘padmfg spgeti@en
hori zont scan Ines w |l still | 1OVEr Shae rmadetheven
t hough there Qﬁéwﬁﬁi‘eh%"éja’r?“ltlaﬁeg ﬁ FREP SRe i

overscan mode, even though there are more scan lines than

in 1H systems. '
Accordingly, a convergence correction grid having

20 the same numbers of horizontal grid lines but having a
larger vertical height will have horizontal scan lines
spaced farther apart from one another. This factor bears
on operation of the interpolation circuits used to generate
intermediate convergence correction values between the

25 known correction values, which correspond to the

| intersections of the horizontal and vertical grid lines.
This can be appreciated by a more general consideration of
sophisticated convergence control systems. ‘

Certain television apparatus require sophisticated

30 convergence control systems, even for a fixed vertical
format. Projection television apparatus, for example,
comprise three projection cathode ray tubes, which project
red, blue and green rasters, respectively. The images
projected by each video projection tube must be properly

35 aligned with one another. Analog waveforms have been used
to provide the correction necessary to obtain a
substantially correct raster for all three cathode ray
tubes. A conventional analog waveform generator will



in 1H systens. Accordingly, a convergence correction grid having 20 the
sanme nunbers of horizontal grid lines but having a |arger vertical. height
wi || -have horizontal scan lines spaced farther apart froffdasuamadorer.
This factor bears on operation of the interpolation circuits used to
generate internediate convergence correction values between the 25 known
corr.éction val ues, which correspond to8the intersections of the horizontal
and. vertical grid lines. This can be appreciated by a nore general

consi der at i gfl,Gfa1150RRIrtebeAESE €08 VEL EN @erdeontimple rE st bogs TRrihs n

t el evi si on apparat Us require sophi st cat QAvVELgenseisRat rol systens,
even for a f#%&-ﬁf’i/ei’ﬂtcgl"t $8Frr€?? 'ﬁé%‘?e‘% |polﬁ'%tagl evi si on apparatus, for
exanpl e, cop@idlge tfouma pnopechiappaxedtibtie ray tubes, which project red,

bl ue and green rast erg,q (QIPRGLYPhdncd ol RGN BYaLeRbetaby Raah Vi deo
proj ection tube nust ¢ properly 5 al

I gned W th ong anoggﬁg g Anat,ng
wavef or N8 hadevdlamedidad 9edepRbR| BRr e heo TR §6 AT rdlls2APY 3" obtain a
substanti al | y, £ {ifflof A%l sioten) | at digi shtdmdratdpn vabus. i3
conventi onal anal og wavef orm generator_wil | I 00gdo8nper mal |y
correct for %Fﬁﬁq4rgﬂr(ﬁ4$?rpPgﬁEr?gc?igﬁgyoﬁg{%ﬂgam%g§¥é§, éatnnot for the
more conpl i cBéesly it intdd anengusaahl horbzertah AN IAGALECUSOT N Gi t al

convergence correctio ens ealfehack WHVRI Gaedriide gamrémaine nore
conpl ex cor rB33%Y o 530&3”%362%. TH¥Cappefac

| n ;90 Kind of such SYS! R shodiabhel

cor rect 16h vebTEeetiont G FoRLESLHOBb AR T AR &0 HERE P T 0, poii nts
bei ng def i negr, ahQPche&ANL R IdEZ sRthl sgshami ny $maelenmuPern@fy as possi bl e.
Thi s approach would, bt oyl e X TUELLBAs0RAACA  @fyitull srrvedipbllactbh and
expensi ve toc?ﬁﬁ?%ﬁﬁéh.vaHW$%3%§Fher ind of syuch system . $Wal kabwAuUMber
of correcti ohrualuecdetermigtes é.@}:egn&déaapgy? ‘I’e?'nt%??' 5t S SRS PPt
determi nes i LepgBdi & £y M Wght chpdadtonst benkpowsiucey ganss regvgicfal
nter p()ll'aﬁt Orlgut(::agrgrgfggeexgpoe%%irv%s‘lélot %.mplement . In many cases, the

minimum bit requirements of certain components, for example

digital to analog converters, needed for the necessary

resolution, preclude embodying digital interpolators as

integrated circuits. In a third kind of system, the

20 smaller number of correction values are stored digitally,

but the interpolation.is performed in the analog domain.

This has proved advantageous, as such circuits can provide

adequate precision and resolution, at a lower post.

' Cconsideration must also be given to the fact that

25 scanning rates, for example progressive gcanning rates at_
2H, are not the same in all countries and in all television

apparatus. Some television apparatus are operable at one
or more vertical frequencies, for example 50 Hz, 100 Hz,
Hz and 120 Hz. These frequencies correspond to scanning
30 rates based on the principle electrical mains frequencies
in Europe and the United States, namely 50 Hz and 60 Hz
respectively. Noninterlaced 2H scanning at 50 Hz generates
625 horizontal scan lines per field. Noninterlaced 2H
scanning at 60 Hz generates 525 horizontal scan lines per
35 field. Interlaced 2H scanning at 100 Hz generates 312 1/?
horizontal scan lines per field. Interlaced 2H scanning at
120 Hz generates 262 1/2 horizontal scan lines per field.

60



15 but are also expensive'to inplenent. In many cases, the mninmmbit
requi rements of certain conponents, for exanple dlgltal to anal og
converters, needed for the necessary resolution, precludd6datusalyi2fesd
digital interpolators as integrated circuits. In a third kind of system
the 20 small er nunber of correction valuss are stored digitally, but the
I nterpolation-is perfornmed in the anal ogZdomain. This has proved

advant ageous, as such circuits can provide adequate precision and

| ution, t. al be ent t he fact
that 25 scanhhity s drbe FapaghaNpics; Sorats i TotLamlg Pareslabdon ar o
no]t the sanme owverddarcoeids ri es and in all television ?ppalr ag us. Sorre f
t el evi si on appar at us arlglbopera e at o [ re verti requenci es, for
e 50 He 100 hz Byt a Hisderspech of dhes IREFRESIng t o
'g)éggﬁi ﬁg 30 ridiase basprbuddda ponvergeacel eonrtr@hls?rhs’aems fi)remmﬂlnqjleg in
E dt ective
Ngafﬁfefraceg@#éégﬁr?\?%&gst §§%E§h§éﬁ%r ;&ezaq} %rhgﬁ ez(gtﬁﬁgl Oélcear‘iﬁl fnes per
fiel d. Noni nteuimbed @f veridnal nfpranas® for g:érsqxlayengSﬁISvmdeozemgnhl}sczzan
I 35
o+ sontal scaiifrfent VIH @Ak ARaTs HYY G AR ATy ORICHP HETERES,
generates 262daj® shore iontcbllff@mnt peteofpmn¥érgeanca 6odneckion 2abres This
is true for eﬁl}%}én"se%i' Qénéf’éi{mg cB%rve‘?gventlcapf loﬁngl%ﬁ’ﬂ%r P n%d In

accordance with a first on rovi
conver gence cuHectedsset @l’f1 sord e@nVeIIgen e coreeetipar Wﬂﬂ@escéﬁpdlsﬁmg

means for sel@ﬁtdd}gv@fgﬁe Vertlgaé{mfdn% él&@h@ﬁg%&&&@h%é@ i ng a

vi deo signal 1ffe t or ma avl ng ferent vertical
hei ghts; a c&‘ﬂg 41%@% swhsiantiaHanparadelomwidBnherdepmtalc scractines.val ues;

means for gengdptdditt C&E‘é@r6?”§@1(P0gf1ﬂ3t1'1ﬁ€ssh%%h§ idiereensqaien set of
sai d convergence correction.v sai conv rgence correction
val ues def i ni TRAGFCFhFaLd t‘ﬁfgefrefbtr?’ﬁﬂilpﬁiaileéﬁ{%%aﬁﬂ al ISjle et At with
hori zontal scafid co@vergence correction values being selected for images
with the same vertical height irrespective of the number of
lines of the image between two adjacent grid lines; vertical
interpolating means for generating a different set of
intermediate convergence correction values for video signal
lines in between said grid lines for each of said vertical
formats from the selected set of stored convergence
correction values; said generating means producing from the
set of intermediate convergence correction values and
selected stored convergence correction values, respectively,
convergence correction signals for said video signal to be
displayed, said generating means being responsive to said
selecting means for producing convergence correction signals
uniquely appropriate for the vertical height of said selected
vertical format, wherein in said generating means include
analog horizontal low pass filter means to which said
intermediate convergence correction values and stored
convergence correction values, respectively, are fed to
generate said convergence correction signals.
In accordance with a second aspect of the
invention, there 1is provided a television apparatus,



adj acent ones of said grid lines having different vertical spacings for
said different vertical heights, and a single set of said convergence
correction val ues being selected for inmages with the san#bvaruarcaP0dhei ght

irrespective of the nunber of I|ines of the inmge between two adjacent grid
i nes; vertical interpolating neans for generating a different set of
i nternmedi ate convergence correction valu for video signal lines in

between said grid |ines for each of said vertical formats fromthe

el ected set of stared convergepce, correctipn val ues;.,said geperatin
roans produci FYTIG RS vided SiSplameans BAring &t JUAcABRFEERTHY val ues

and sel ect edchapdeikrived ebgedetlcxtiogcin @any aforegen@uteoni Yialsy, and
convergence correc

él 0 sig zl s faor Sallgd vi deo signal ':Tgl be de pl aéed, sai d
generating medHEORS; Ry Gk B%sﬁ%ﬁ 1% Rartts st Mg e 2idze B as’prsé'r i ng
conver gence cwideltdpprspoiadksforupaglidiypbppmpanatieuf dravibg uemnt il

hei ght of sai el ec vertical 4 erei,n_in sai.dygenerati nmeans
i ncl ude anal Bahgslie%gg?gl %Fm%zlsil%#gﬁi%r%%%“i’?sp ia&d grae&lns ot

i ntermedi at e seleeeiyg hed wooen eati d ofir v hoek saodnst pa st rsciny digplgeang
correct! on vab At cseRESH VSlide " Boh Btk | GaliEnel R g, S ALdugaByer ghoce
correction signals.””| n"accordance vmf a secon aspec? of the ™ i nventi on,
there is provierdenttanali gspactppatiat usidde Faurwes, 20@4pectivmlyri i ng a
videodisplay{aq]?% Lhg a: W de; Asp ti.Qi;n C tefi .

defl ection neans for r]_lg‘\é)lrlll([gr:;E{'t%lléc?gﬂn %(?éstggﬁgi&?sgggr?d gg%gt g%?léegag%/eelrrg havi ng
a common hor i ¥ehstaniably unicaoppeshaogh A piethse fsana saiidpe eiyven bivn dlut

havi ng nori nabsp 800y 2] $Eib WBiree B eflfl B3GR C¥Bpedand eans for

sel ecting be n saird first and secon ast er splayi ng ictures
fromw de aspect ratio W ds§osdanceswiily a thitdeaspegblofadyinveatianyi deo

sources, respgedie/es )pr(ﬂfidléidchulrélef/[ﬁ@rﬁ%ﬁ%a@ﬁs?%@ﬁﬁbriﬁ&ig@ ¥y H@@osour ce
being substantially uncropped and a picture from said conventional aspect

rati o video sBUR@YbelHyiithl d88and NHHpedsSPeeiadidiaandBednsh ¥k hird
aspect of thegén¥eatingNmultiple picture formats on said display means,

characterized in that said picture formats have a common
horizontal width appropriate for said display means but
having different vertical heights; and, means for selecting
between said picture formats for displaying pictures from
wide aspect ratio video and conventional aspect ratio
sources, a picture from said wide aspect ratio video source
being displayed according to one of said formats as
substantially uncropped and a picture from said conventional
aspect ratio video source being displayed according to
another of said formats an enlarged and cropped.

In the Drawing:

Figures 1, 2a and 2b illustrate the relative
dimensions of video display screens and video sources having
different aspect ratios.

Figure 3 illustrates a matrix defining a
convergence correction grid for a 16:9 aspect ratio video
source displayed on a 16:9 aspect ratio screen.

Figure 4 illustrates a matrix defining a

-convergence correction grid for a 4:3 aspect ratio video



there is provided a tel evision apparatus, conprising: a video display
means having a wi de aspect ratio; neans for generating nmultiple picture
formats on said display neans, characterized in that sai d6gdamtary @0@4br nmat s
have a common horizontal w dth appropriate for said display nmeans but
having different vertical heights; and, Beans for selecting between said
picture formats for displaying pictures1 fom w de aspect ratio video and
conventional aspect ratio sources, a picture fromsaid w de aspect ratio
vi deo source beiqgﬁgis?lﬁﬁfd accogdin t 0 on%;of said formats_as

subst ant i al | ySURESDSPERTLA L1HA1 012 AEPERL TR0 SAGERe ihA Verdgally ratio
vi deo source bveergcalisedalisplaganodieng to another of said formats an

enl arged and cropped. lp.the Drawing: Fgures.i, 2a and 2b i.llustrate the
relative dimensions ofﬁvyﬁgb éi§ﬁlg& Ekgﬂﬁnalﬁgﬁﬁgﬁd% QOJ?Eggﬁhééphg

di fferent aspgeneratingsrasiegsrieading ldifferandsvertieak heiglefs.ni ng a

conver gence correction I -9 L0 vihdeoy.source displ ayed
on a 16:9 aspect ratio gglgregn% Fgrga&%élchﬁf)ﬁa%{tggigs J%tqﬁfieﬁfeq?%ilﬁg a
conver gence coertacal akefjectiororcurrémtsapectastars ool didbedsnt arerdigal2004
10a source dgﬁgl €d on a 16:9 aspect ratio screen, by a vertically

over scanned |56$%y node. Figure 5 is a block diagramof a circuit for
generating rasters having different vertical heights. Figure 6 graphically
illustrates the difference in vertical deflection currents for rasters of
different vertical height. 16 January 2004 11 FIGURE 7 is a bl ock di agram
of a convergence control systemin accordance with this invention. FlGURE

8 is a block diagramincluding a detailed interpolating circuit for a
single channel in a digital convergence



5 control systemin accordance with FIGURE-7. FIGURES 9a and 9b illustrate
nodul ati ng waveforns for 'the nultiplying digital to anal og converters
shown in FIGURE B. FIGURE 9c is an enlarged view of a porgl JanRu¥Y 2MP4BURE
9a. FIGURE I0a is a block diagramof a circuit for 10 generating the
nodul ati ng waveforns shown in FIGURES 9a and 9b, for a fixed horizontal
deflection rate. FIGJRE 10b is a cl F counting diagramfor the circuit
shown in FIGURE 10a. FIGURE 11 is a block diagramof a circuit for 15
generating the nodul ati ng waveforns for multiple vertical deflection
rates. FIGURE 12a is BIGUBE 7dlsagrblm:hfd|agrnmlafearmrefecg&m:ul contfalr

generating § APqH! aké o] Pl e vert i cal deflection
rates. 20 FliciﬁJeRE 12b d}ga eﬁ,ﬁhn?“%kﬁln |tgi ra r the ciycuit shown in
FI GURE 10a. FI GURE 13@2 RE,&r 18 anblock, siagramringl B&/rﬂudﬁtqt edURE 3, in
enl arged SchiterpatatthREsrduia fiolnr pughgledichihhelsin af ligital ronvemrats for 25
operati an ofq,dds SPELR] %‘?%%o&?eﬂ{crcolmﬁlyﬁgﬂlglg% 'n FI GURE FIGURE 15

is a block diagra ence m havi ng aplurallty of
channel s for generat i FRPHRES T and Yboitlustupen onodulatingt mavefommal s. * The

Ecan alr ea f)f{;rallrcﬁsﬂem:[ﬂﬁnlgswsgimﬂtd ranElc@JBEn?»crt&'ﬂ%esh&QnSﬁﬁ'l‘-‘l@'[ﬂ@l::c5 defi ned
y a pluralgty: 0 I orm ng a
matri x. Thegscgfn&g?{g‘;bgﬁg n é%ﬂ%&%%%“fg’ s%ﬁﬁﬂrqo%of;% %nd incl udes a

matri x defined by bl JSHEUR l:f §0a ds ambleskadiagram of at circuihdoupper most r ow of
each mdt( i xgenedafingi i MdulalinPowaveftinidshéwn IEFIGIGRES YaCahd e

necessary f | a roxjmately 825 microseconds for a
6%, z{;’ r % Y‘S[ctd @%{‘Il ﬁéﬁl g&l%%ﬂﬁr&
BEe

2U progressively ‘'scanne e three leftnost 16 January
2004 12 col utms defi if Qbgis parleck eounting xdiagrup foscilic cimeuittime
needed for sieoim HorFIGUR® 108t race, which for the same 2H signal is

approximately 10 m CroRAGREAS] 1§ £V diagram of a circuit for
15 generating the modulatmg waveforms for multiple vertical
deflection rates.

FIGURE 12a is a block diagram of an alternate circuil
for generating the modulating waveforms for multiple Vertical‘
deflection rates.

20 FIGURE 12b is a clock counting d:agram for the circuit
shown in FIGURE 10a.

FIGURE 13 is a portion of the matrix shown in FIGURE
3, in enlarged scale.

FIGURES 14a through 14f itlustrate timing signals for

25 operation of the convergence control system shown in FIGURE 8.

FIGURE 15 is a block diagram of a convergence controf
system having a plurality - of channels for generating a plurahly
convergence correction signals.

The scan area of a raster 18 is shown in FIGURE 3. The

30 scan area is defined by a plurality of sections or blocks, for
example 30, 32, etc., forming a matrix. The scan area of a raster
20 is shown in FIGURE 4, and includes a matrix defined by blocks,
for example 30', 32', etc. The uppermost row of each matrix,
defining area or portions 22, 22' represents the time necessary for

35 a vertical retrace, approximately 825 microseconds for a 2H
progressively scanned signal at 60 Hz. The three lefumost



portions 22, 22' and 24, 24', representative of the 5 vertical and
horizontal retrace tines respectively, are inactive scan areas. The

remai ni ng-‘areas or portions 26, 26' are the active scan 3fdaruaryB@04ki ze of
the active scan area 26 and the grid is sonewhat |arger than, for exanple,
t he boundary 10 of the projection schreen of the projection 10 tel evision
apparatus or the inmage display portion of the cathode ray tube in a direct
view tel evision. The active scan_area ‘.a thee rdtedlegr CESi derabl y

| ar ger t han aod@mngj dpfining é&?aae?%’n%%‘%ﬁ“ﬁogﬁaa?? %Bé.ﬁpo 'ncyﬂg on

di storti on raymebaesdedefar eachahoritortilomesERes: ‘t”h’ecrigorﬁ ghf’e of even the
first hori zaopt %li ﬁginigigﬁpfmmlaewlydﬁmmw:@lsycbnds.tHbte@isspléil e part of the
di splay. Convergence correcti o% rm?&,th%{ &fe%regtggipéqyf'm for all
horizontal ws@tionrged2: et%n a9 48r FAtended to be Vi sj IP].f Al ternatively,
t he nonvissi bj&a-tiesilz antiahosamtlailnest nage e ieG BEERRELVGHY'nST correct ed

for convergence distartijo achnef bhgifiid \«reacanr apertsi @B, 2%6' is
defined by ibQﬁﬁiﬁeX58%hlgrea§% rnefl ¢ :

rows and 16 col ymms L.¢h. defifa dehisehgen
hori zontal 2®&hwesregshecagbiyecid®dh agitds h'g\'\’ﬁ nsgiz\ggpfg Fﬂ%e%s and ievent een
vertical grig.dd nas.andeenRecituelys sdhesbanubargesd ththe ﬂ%‘?ieﬁ?ﬁ'{pile'scan tine
bet ween each . adj acent vepti ri B €oh Ss@fdrOXfMehe| yrdjeds ion
m croseconds‘?hq'f#"}ﬂf{]ﬂfé'r %faﬁg‘lfrllézg r#e'{‘:e scgn ?Jcnejtsa}; g)g,%gg of &nd raversing
each row,0t haeléwisidre appsratee Pettheed™@g8j StF N Ertical . %ri dcepoi nts,
depends on t Pg. SEAN thBkeiRla adikddie viinwet ¢ bk o0 nofif At F44€%d nature

of the franes. or the ,grids o) aid abn2th&emsmi Ngrgateshan Hdvee are:
48 |ines per SFBW, 2¥% Gonl:“rrl‘?etr:ﬁg %%id g

scanni ng. at ikl shhbnes per row,
for nonint er daspliag cawsdngiedingd Py PP alrﬁnég'pg?or v:\‘/',n for jnterlaced

scanni ng at %LQQ 5%+ i Sk thay? Be3sol Beeerq)erha;tgw}ffwcqme&qe&tea €canni ng at
120 Hz. Tge hor.i iont I 58 Hel 2€Ss8l GosPARRALf acahelimpamy PPH . an overscan
node b_ecla se™Ag §a flftber o scan I|ne§: she! §RYSISAEL A | ar ger verti cal
di mensi on. |Idoﬁhm15,ila:q_6:h\paﬁaaipl§dtﬁf oL ¥ , o
Convergence correction must therefore be provided for a
horizontal scan lines, even if not intended to be visible.
Alternatively, the nonvisible horizontal scan lines may be
20 blanked, if not corrected for converggnce distortion.
| Each of the active scan areas 26, 26' is defined
by a matrix of 12 rows and 16 columns, which dgfine .
convergence correction grids having thirteen horizont? .
grid lines and seventeen vertical grid lines, respectively
25 so numbered. The horizontal scan time between each
adjacent vertical grid line is approximately 1.68 e
microseconds. The number of ho:izontal scan lines requilr
for traversing each row, that is, the distance between .
adjacent vertical grid points, depends on the scanning :a
30 and the interlaced or noninterlaced nature of the frame :
For the grids shown, and at 2H scanning rates, there ?rjé
48 lines per row, for noninterlaced scanning at 50 Hz;

; 24
lines per row, for noninterlaced scanning at 60 Hz;

; 20
lines per row, for interlaced scanning at 100 Hz; and,

35 1lines per row, for interlaced scanning at 120~Hz. .
The horizontal scan lines are spaced farther.ap

‘ e number of scan lines

In FIGURE 5, a =

in an overscan mode because the sam
must traverse a larger vertica; d;mension.




13 vertical deflection circuit 2 generates a vertical deflection current
Iv synchronized with a vertical rate frequency signal fv. Vertical

deflection circuit 2 is responsive to a node sel ector 4, 1Gdr¥rHEBH des
command 5 information to the vertical deflection circuit identifying one
of a plurality of vertical nodes or fpgmats, each of which may be
characterized by a raster of a different vertical Hheight. The node

sel ector 4 P@:@%ﬁfgxﬁ%ﬂ%&%ﬁ gcuitl{gg,gg g-elg%s%fﬁbsmﬂ%_lrﬁicd\hi ch may be

gener at ed, Il justrat tons 6 may
be sel ecti vedef bsptrigns eurrent niy i sehToniaed o Lib\?efggg%cg%ﬁg Nor nal
mode may be pperahl® algaatefaul tvemdeadf de6pesttomeirenitn? cif case buttons
6 would be used to jnitiate ofher. { r Mgt 1 80 iYesThomsatd d | i ne
signal in FIEERROS %88 ‘s’&g éeﬁrbr n&ln\%érti al Cigi)ﬁ?‘vl %t%t ii\%ﬁngﬁf};ﬁ{& lv. The
‘maxi num @nd infoimamhoraltgethar veshkrdl BPEAREFEPAr UM s "WAr ch equal +1

and -1 respeﬁhgv Ya ﬁ_hﬁaQQEyong@édeﬁdbﬂ ohefeinars,d6aaki ®h of each
vertical fiel'd, Tv. The nor

mal__current | §¢ he dsggdrienct he raster
shown in. FI &yRehFayRe éPgEﬁﬁiﬁ?f?rbe‘Jn;é %%S%Pbg él%]t ed i g%ﬁgx,&gznsi on of
the normal eerttealvieedghtbe Bbedmpde IHESELS &r PERRH 5PEM 4. The
raster in Fl QOJEE doisct AIYighR1Yer thieh ndiyrbesgeneratrth t59& raster in
afta

DX CLor OF phrtonss 64SCRE Ul kRa, Mexé nBudtdd B mayum val ues
are app}8xi ﬁ&pgtp}eorll?%?ugﬁ:&ns 6-CCRE di 1l bral

-1.°33 respeciiyvely. The, per] Técahs the sane
for both sigmel Splastivmlwe’fetﬁr@élseﬁeF?o’chr%ia&e)f/Bﬁ’fF‘?Jdn&é Q’Sﬁe \??geo sour ce.
Ref erence nupprals 3Roansh Iddedaali by operdtiecks a3zdefruleddBnS™in FI GURE

3. Block or section 30 |s hound YpuBEbds | t@usachbeoasegbivt s A, B, G and
H. Bl ock or sc@@FFGFP“BZJ'?s‘gb’b%nggégbbugréd intersection points B, C, H and
|. I'n Fl GURE ihitilatekothesctharomozmali @od83inded by grid intersection

points Ajs B, G andqfe. s&l pekiigie $aghhdnin IEGBIRE s TBBEARA D gri d

Shown' i 'e(r),{]dfc@g@m nts B .G dleA%n BuREkse Ofv SeatieonaxBumrmhB2 are

minimum values are shown by arbitrary units which equ?l +1
and -1 respectively. The period corresponds to the time
duration of each vertical field, Tv. The normal current IV
20 would be used in the raster shown in FIGURE 3. The
overscan current shown by dotted line extension of the
normal current would be used for the raster shown in FIGURE
4. ‘The raster in FIGURE 4 is larger in-vertical dimension
than the raster in FIGURE 3 by a factor of 4/3.
25 Accordingly, the maximum and minimum values are .
approximately +1.33 and -1.33 respectively. The perio
is the same for both signals, as the vertical period is a
( video source. _ |
fonerion ;:f22:nqe numerals 30 and 32 jdentify two blocks
30 or sections in FIGURE 3. Block or section 30 is bouniiznby
grid intersection points A, B, G and H. Block or secC .
32 is bounded by grid intersection points B, C, H and I.

In FIGURE 4, block or section 30¢ is bounded by grid
Block or section

H' and

intersection points A', B', G' and H'. '
’ 1
35 32' is bounded by grid intersection points B', C', :
It Blocks or sections 30 and 32 are shown 1n enlarge

scale in FIGURE 13.



scale in FIGURE 13. 16 January 2004 14 In terns of the standard notation of
an (X, Y) coordinate system grid point Alies on coordinates (1 Qlf¥
Gid point Blies on coordinates (1, 2). Gid point C |ied6JgnuanpaPet nat es
(1, 3). Gid point Glies on coordinates 5 (2, 1). Gid point Hlies on
coordinates (2, 2). Gid point | 1i&4 on coordinates (2, 3). The sanme is
true for grid points A, B, G and H although respectivg orrection

oi

val ues may be dif f er enttdresavsethdestpndardonatation (9T 7 ( kide. 10 The

exact val ue of r ldQNgeid"Sdimtl 20\Qky ofr tabypbiinatess (Het®rmi ned by
superi nposi ﬁg"’fﬁgﬁ?gﬁé’%ﬁfgﬁ gand l#‘:e JAastgrs qt tE@ia RR1AE. cThese exact
val ues are GHi6r 8RR B850 PEt PPRTMEHD C

ry fof each channel ange r epr esent
the conver gesiceoakignaeed (Inf 8)nat Gokd fRsinth& 1165 poR 1$HHUPF&P evi si on
appar at ug or j n§4r UTEPLa Adideq 18681 it codrariageess (2hdlight Getid for

‘pur poses*of I"astration, as a .corres ndj ng %Ukémetﬂ? t2hied fo80T recti on
value will lmointf dndiesronicqareisghedi Fat e of *the parficular grid point.
In other worgds,y agnegnxes ENCE '2andoHt ext ihomohargsPeeEiYi i d point A in one

of the channels "will|l be.a functian DEn € HuGingat eRe (dridpoinhat is, the
correction VePERECBACD Fpiues ma S:'b% ngfé, the correction value VB = f(2,

1), the corretliontvabdecy® = (2, 1) and correction value VH = f(2, 2).
25 in onger to provi dgedegaBOtYalveansi thencofredidoncsigaet i ¥n SiGRal s

bet ween "adj acent gr,id point L{LtdeU}o g{,&p{hﬁ&lﬁndmhﬁeféd’r nexeemn bot h t he
vertiocal andsTHbmCAR 4F g??%%'?l ons. “The val ues at the gijdsppidits,
represent ed byd \BLwndavBezadat/Ghatd PoAREre TR EET 3 8 desired val ues"
determi ned dypipgs ali Hemeblad] Ievmendinyedororath i #ansdl &Pfon nust be
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and W ar® ppattbfukahdieleyAsapn SRRRRIGHE Rt ;ﬁ?tm‘ t |

digital storage is thought of, for purposes of
illustration, as a corresponding matrix, the grid |
correction value will be a function of the.coordinates of
the particular grid point. In other words, the convergence

20 correction value for grid point A in one of the cliannels

will be a function of the coordinates (1, 1), that 1s,ithe
correction value V, = £(1, 1). Similarly, the correction

= d
value Vg = £(2, 1), the correction value Vg = £(2, 1) an
correction value Vg = £(2, 2). _

25 In order to provide a smooth transition of the

correction signals between adjacent grid points,

d
interpolation must be performed in hoth the vertical an

horizontal directions. The values at the grid points,

represented by Vp and Vg and Vg and Vy are the exact

30 desired values determined during alignment. A two-

dimensional interpolation must be performed from these h
known values to obtain the correction signal at all if Z 3
points within that block or section. The unknown vahu: 5
and Vp and Vy are part of a horizontal scan line X tha

id line.
35 does not fall exactly on a gr | .
The interpolation in the horizontal direction may
ow pass filtering the correction values,

d by 1
be performe Y quentially as

pecause the known convergence values occur se



35 does not fall exactly on a grid line. The interpolation in the

hori zontal direction nay "be perfornmed by | ow pass filtering the Torrection
val ues, because the known convergence val ues occur sequgﬁ@gamqwagoﬁG
January 2004 15 each horizontal scan line proceeds. In order to snoothly
go fromgrid value VA to grid value \VB5it is necessary only to ,
sequentially output value VA during a tinme period equal to a grid spacing,
for exanpl e 2ppk Gd BiRk%11s68n Mine pr6cesds. a@dorden valsmoouBlior the
sanme time period. If the filter . re S |dTR) | $refyahedardahrg gnig
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conver gence power” anpl i'fier. rpal at kon Gl LERe whrieei.i on
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val ues do notfOgRer £ ERmteneispbhye duimiend st Bauahnko HYg SFAHaFPRE li ne.
Instead, for exa | Ve 8Reodd tddmitieantréme X nust
be deterni ned Fr g?nlr%]ceé{b% %ﬁﬂg%i’ﬂ}ﬁeﬁé@ & YA13ndeyEhdngo¥G and Va.

| f val ues VSVad¥e\Wa t@aﬁ“ﬁ'f’?s%be%ﬁi& an‘F’ned, ese val ues can then be

subj ected t@nkheil st pastHel buepitngpf cthehddigibal ato ianadPFoFARYSTEST Thi s

hori zont i nter pol ag | 1J L deyel Skl powyal ap1AFi¥E.as wel | as all
ot her i nflér e a? ev5+ %ﬁ%’n °tfh§i{1€‘ O et PO

| ne segnent SU, iderebl8res

i nt er pol ation necessaftROMFLILR 1D NG HHEE ﬁ?%ﬂi’én%% r\?\nht Breﬁart i cul ar
ref erence t o noGUBEc&8ssidd) tacdeset ve stkanldivoagieaent 3shd K8PFSH ?‘é‘; grid
line, 25 wit e@ar Jof Yl 18bqhéRESa iy idiirahpotat | same tiogikzontapass
filter nust E’%Li%gg g"'gt ﬂ;thsecevaadluggrf Qhafiiidl R¥eNbfixAown BrausCvgeamential Iy
at interval s $PPappPBxi ntR eI 1. m crosecogﬂg. Hog\ﬁé/q[ﬂannggigggj ate |
li nes i np6se Wy reedcahoking ¥ MUSEpBE AFFFEREE TR &N T eats rows of
bl ocks at 30 @ id¥@npds eAGIhd @y ahd Wpeist Ngpr eberiad ugss¥s #¢ Yor i zont al
scan |IH§S. /gLA @&i;goLgtégggéﬁgy% ’ {Lngtééﬁéﬁ% can then be subjected

to the low pass filtering for horizontal interpolation.

This horizontal interpolation will develop correction value

20 vy as well as all other intermediate values on the line

segment SU. ‘
Consider the interpolation necessary for blocks or
sections 30 and 32, with particular reference to FIGURE 13.
In order to scan along the first horizontal grid line,
25 without regard for other'lineé or interpolation, the low
| pass filter must be fed with the values for grid points A,
"B and C sequentially at intervals of approximately 1.68
microseconds. However, intermediate lines impose a need |
for an interpolation scheme which treats rows of blocks at
30 a time, as each row of blocks represents a set of
horizontal scan lines. An interpolation scheme jllustrated
in FIGURE 13 is based upon the fact that a number n of
horizontal scan lines are réquired to traverse the screen
or other display from the first horizontal grid line t? the
35 end of the row just above the second horizontal grid line,
as is the case for all adjacent horizontal grid lines. ‘
Intermediate scanning line X, further identified as 6', 1is
the sixth intefmediate scanning line of the first row, or



in FIGURE 13 is based upon the fact that a nunmber n of horizontal scan
lines are required to traverse the screen or other display fromthe first
horizontal grid line to the 35 end of the row just above ﬂééa@&bﬁ@“
horizontal grid line, as is the case for all adjacent horizontal grid

lines. Internediate scanning line X further identified as 6', is the
sixth internediate scanning line of t first row, or 16 January 2004 16
set of horizontal scanning lines. Internmediate scan Ijne 6' includes line

segnent SU, as s —.In an. effort, to th [ Y en
vertically aﬁ%@g%ﬁ'mng&l Sy nghllg'ﬁgrg'v\%?%%et%gg gc%%%pilg?‘%pmghi ed to
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vertical 5 10vabuemtalaaedtdif pareheulanidnornafssd s&q 3¢ sy EPEpERamP e,

Accordi ngly, val VI A *s YA1bwZhBidt \A drid (B-2) 2, VG - 1, n
" 54 and Z _pé?l?\g S48z BrbifPaky urics wZp

a 1.667,  rounde f._Th ;S et ween VA and
VG and is pr@pbitramauniss PH@"?eP%f‘f'i/ di ggﬁnﬁﬁgf%%%\ég’r?%gi nt A and point
S, and 15 betgeeaspaidittoSthedvpet itals segenmitdah betwagbh@rilgAntat a given

vertical mdg.,gra{oldMtaGal 18 eRade SRAVAMEESLM GRMIBRLNG and o
processing i Fa&Fneti at'e convergence correctiqn yal ues_ fo the intersection

bf cach § Bt cEAEERLE AMbALIERERRE CERIR F P isﬁg"'an%l"%tev“%r' i cal_grj d |ine.
If these cor mecbrdbsgMal e vedneb¥r of etn®)d® FnVeroF® Sedaency '@ t he
hori zontal | sztpq,gs_fi"l tehd P4 ghaCist, 6 WitHenpNgperl 166W,ngouadpdeci se
convergence carrecljon sjgnal_ can-he' ggn . bRg " £2lprddo® 10881 Ao
conver gence &&frec i’%n"%%/‘g? erﬁ %r?tggggrgﬁﬁ{:rg& \?\;n%th an al?srggct of this

i nventi on i s tHeOwe lanibé otkstdiragsaietween PoLy GURBA7PORYs@MC%cked | oop

(PLL) anijsti rger{g,eggnsggggrs 42nd %g_iﬁ\ﬁeg.cl ock pul ses, vertical synchronizing
Vertical interpolation for a given vertical mode
or format-can be seen as sequentially generating and
processing_intermediate convergence correction values for
. the intersection of each intermediate horizontal scanning
20 1line and a-vertical grid line. If these corrections values
can be presented in proper sequence to the horizontal }ow
pass filtering circuit, with proper timing, a prgcise
convergence correction signal qan-be'generated.in real
time. , | _
25 A convergence correction system in accordance with
an aspect of this invention is ahbwn in block diagram form
in FIGURE 7. A phase locked loop (PLL) and timing
generator 42 receives clock pul#es, vertical synchronizing
pulses and horizdnnal synchronizing pulses as inputs. An
30 address generator 44 receives control signals from the PLL
and timing generator to generate sequential addresses as
dutput to a data store 46. Data store 46 has tpe knqwn :
convergence correction values stored therein in digital
form. The known values correspond to the grid poeints, that
35 is, the correction values at the jntersections of the
horizontal and vertical grid lines. Data store 46 contains
two sets 46A and 46B of convergence correction values, each
of which is appropriate for a different vertical mode, that



pul ses and hori zontal synchronizing pul ses as inputs. An 30 address
generator 44 receives control signals fromthe PLL and tinm ng generator to
generate sequential addresses as output to a data store A&Jam@nu2Q44re 46
has the known convergence correction values stored therein in digital
form The known val ues correspond to gtjhe grid points, that 35 is, the
correction values at the intersections of the horizontal and vertical grid
lines. Data store 46 contains e veeBiehlcoaigitgence _
correction viatud@vidgch rﬁ?t%i’%% g ggfoégﬁ-liaﬂ?e Ot 8 it f el e vartical
mode, that Ifatkmtmre 360maybe LMIRAIERGAS 3 SLH S Rith & particul ar
vertilvﬁal hheihMCh Qq{easggg][ gréﬁdmrlaat?abedimnasm@ %PEBF R¥ & age nedi um
in ich the sets are . differenti r OR\ 4 SGie yta staxss

si gni fi cant ww%fﬁFaﬂFt%‘S%ﬁ%ﬁa%gqt' noeh 4

, data stores 5 4 46B may be
‘enbodi ed 5as sepadrat e 63t orygbenewpedie éPeEFBﬁ*%t%fsté’rﬁggémgg 2Cti on command

signal. In agglefefme t% datadst & reakilon bempandisfeanalor d&Bch™Wertical node
whi ch can be"rnplenent e '

by t he t.i cal CihPNaddH Gidirtic2l mode
correction veveeti i &5 %Br"eaﬁ#? i%h ’°§§Eg‘?af%€ Op Gi LG Uit c4Pcpiduces
the conver geggeckosdcid dmpdiegrated W thenvaakbe?! o ek, eé:nne}\s as are
needed, as Vgutl %ﬁ% n v¥eUbM nderpyiatdet ahdesignaklgedicagram of the
circuit showf* if .j'f-for sequenti al |y SURBLyEAGiéMes iynane; kaown 15
correctib@ v&liuegiﬁnﬁiosﬁﬁ%‘%’cﬁ?é‘nf"gg ?%?%réﬁﬁati ng thos alues is shown in
in Fl GURE 8. pThempett épreidesiedsanedady “?@eé‘r'eﬁgevﬂﬂﬁ’g'r ayo Z‘f%e;corresponds to
a single channekgiﬁﬁma mul ti channel system The part of the overall-circuit

€

comon to all* ¢ s conprises the PLL and §iH 3¢ 2Redenefulitoshé@nand the
address generat or 44.Am@r%oﬁ"?'?étlie§nb§3§¥ue | 14taer pol at or _and signal

generat or 40 GPRRGURES7d8bA sedwmmeiad 1Hi gm@&)fy%\;&eggﬁgge%orr?&gg\t Son val ue
storage means 46, fogrw§1{%% 1Al higseqdentifietepolating thasend L4, and
a pair o nul‘?qrfﬂeﬁtﬁ'ﬁ dirgital -to-anal onvgrd %%é%naaészéné&dtm
out puts of whvalnes d.ssghred BY Hbeﬁ}l%p%%ngr . pea
reference numeral 40 corresponds to a single ch?nne. n
multichannel systém. The part of the overall circuit
common to all channels comprises the PLL and timing Cion

20 generator 42 and the address generator 44. The ?orrez o
value interpolator and signal generator 40 comprises ca .
store or digital convergence correction value storageqmezzd
46, four 8-bit latches jdentified as L1, LZ, L3 andsz ;nd‘

a pair of multiplying digital-to-analog converters‘

25 58, the outputs of which are summed by operational o aaea
amplifier 60. Storage means 46 comprises at least e e
stores 46A and 46B. Modulating waveforms shown in
g(a) and 9(b) are jdentified as Veven and Vodd. T_hek
waveforms are generated by the circuit shown in bloc

30 diagram form in FIGURE 10, and supplied respecti;:ly ;;e
multiplying digital to analog converters 56 and .

i hes
circuit can also be constructed with only three latc p

ed.
provided that the timing sequence is suitably revis

o
With reference to FIGURE 8, the phase locked loop

35 and timing generator 42 receives horizontal and zzz:zzal
synchronizing pulses, or timing pulses related t atu;
from the deflection circuit of the television appar Aase
The phase locked loop and timing generator prod_uce_s ap




anplifier 60. Storage'rreans 46 conprises at |least two data stores 46A and

46B. Modul ati ng wavefornms shown in FIGQURES 9(a)'and 9(b) are identified as
Veven and:-Vodd. The waveforns are generated by the circui 1% 3B@EY #30%I ock
30 diagram formin FIGURE 10, and supplied respectively to nultiplying
digital to anal og converters 56 and 58. The circuit can also be
constructed with only three |atches, 18equence is suitably revised.

provided that the timng |ocked loop Wth reference to FIGURE 8, the phase
35 and tin Ry geper Bl@edt 2 LbeRerwmsitpratz 16t aimem dheeMOrdZP &y nchr oni zi ng
pul ses, or timn ul ses, related - t fearirdd @esCon circuit of
the tel evi sifé'ﬁq’eig?) atfieh fRE %hﬁa‘}é}:ﬁﬁg(%fesgfiffgm anq:'fcj i ggggener at or
produces a plasdatd ﬂamxmnem ord Mize I'o"gge‘de% SEK runni n% at 76
times the herj.398haka {{g@%nammﬁufme a 126k ps bygpads r¢e Pyl sthinned NTSC

standard i s "approxi mate 4 Mz, Th tical horigaeekal tinm ng
si gnal s and the tdméE %Jr S APEe8PTT ff’{{t hraRg ci

e tim n? m%rzﬁlﬁ.% ngﬁessary for
operating t hankddtessanderier dtagchgadfenethe e PEELN] H £ plyi ng
digital to  anal od.conxesser S onEN€ i hie NBo sk ed ockomky nedsabgouptdused to
produce an aﬁ"f%‘r‘i’ﬁen? fest pattern. Th % generator 44 receives .
appropri at e td Pradw¥ERgaput “fel‘"é"mtfﬁg- ase |ocked | 0o any el M Ng address
to sel ect generator TA2, addck e rgengrasor htd n"e‘%f‘@s‘é’&tsyaf’ﬁgo%rex word to be

| oaded into the i i iGid dhake looréddagnesdt eiBingEach such word
corresp&%s ngjtr{?;&hlgg Efodl Gid Pha

conver gence correctign LdarRas tic Wedreyri d
poi nt, 15 exm@ﬁs@é’@raﬂ&fs?g'fle%e’?‘?fa&’legc'i_%ié‘fg %?émégea‘lg;%gavxﬁfds ié){taclortroection
val ues, for epeMmevtanmek tarke stasded iinta §hgi Pt PIYIRISFYTage neans 46.

St or age neans?rgg%/ L5890+ Voh 2 | sachAlbeanabt nednendst 5PafRe neans 46 may
r )

ve vola e AETy BB L o e st pemgs eans 2

15 expressed and stored in digital form.

The woids, or correction values, for each channel
are stored in a digital value storage means 46. Storage
means 46 may be non-volatile. Alternatively, storage means
46 may be volatile memory, which is loaded from non—

20 wvolatile storage means at another location in the
apparatus, during the power-up operation.

_ The output of storage means 46 is available asla?

input té both latches Ll and L2. The outpgt of latch L1 18
én input to latch L3, and the output of latch L3 isla:o

25 4input to the converting inputvof multiplying digitai ® e
analog converter 56. The output of latch L2 is an inp
‘latch L4, and the output of latch L4 is an input to the
converting input of multiplying digital to analog converter
58, The latches are used to store the present and next

30 values for each multiplying digital to analog converte:::.two
Latches L1 and L2 are sequentially loaded with the nexd
values, and latches L3 and L4 are simultaneously loade .
ﬁhen it is time to update the multiplying digital to anaicg

' uts.
35 converterTzztiiming diagram shown in FIGURES 14a - 14f

jon of
corresponds in time scale to the horizontal separatio

ce of
the vertical grid lines shown in FIGQRE 6. The sequen

: s
values supplied to the ljatches from the storage means,




apparatus, during the power-up operation. The output of storage neans 46 is

avail able as an input to"both |atches Li and L2. The-output of latch Li is
an input to latch L3, and the output of latch L3 is an 2519 dpnary 80@he
converting input of nultiplying digital to analog converter 56. The out put
of latch L2 is an input to latch L4, ?nd the output of latch L4 is an
I nput to the converting input of rrul%' plying digital to anal og.converter

58. The latches' are used to store the present an t .30 yalygs for each
nul tiplying despersivey tankhe @ dLrRAS Hén“?ram’f'cr%sq&eén €2 ar e

sequent i al | yehoagkedt Mittilbnt BE cBxdk tpadseval 4rsEIGHRE 114@chddt e Lhd L4 are

si mul t aneousl oaded, wh LiviSAty t pdai s tAe vatlchi pkying digital to
anal og convgiéf’g?f’b%t &té’sgié&rﬁz“ t\i}arrrislr?gggyagﬁ m s?o%tic FRGURES 14a - 14f
corresponds cantaims s sorsechtomdra i entar g%g’éfra ion of of the vertical
grid lines shgupaifs ARG r8ectbén seurnder palueshsans il88<holfhe | atches
fromthe storage neans, .16 Japuary. 04 | Veydcdridiagaddr ess
generator,. CONRENEB ‘i"l"ec"I“"‘.rr/g\fzgEf’ﬁ‘le‘"’fL ﬁ'}et ifé'?:i §§§§€rt(§:] O?I%&pultsez Si n Fl GURE
14a, latch Limleeplpims didtedr recanakpy A0RYeFERT pf RO "5t CA°L2 cont ai ns
the correct i g¥alyeyd ale RINboGht | ALES drdiogombannsmkiElrotpgctheh val ue
for point A ana fatch L4 contai ni "g_h% CY eGt bePey ahdtiula¥ingoi Nt G
Accor di ngl y, anadegi Briaedyitse: AFPEES 38Dy converter 56 cor}_ve%%&ugge
digital yal uadveropmi ot Wirte Tnal Bgrfvhenrarulaf pRoFky $HA® *Ehardg val ue by

the anplitude pof ttth Yaveit Jidyiati Bg dfe Va\Eirdiardn, | tre caxrersiofhe row
of bl ocks showd in Fl

Correcti on” vene FOF PRI ik CoRREPHA Y Sl e T bTyi no.
digital to anmilxgpighugrdtyitsd, tan@nalfsseRRERHSf ggftlp?}ed by the val ue
of the Vodd npgulaljend1y i Yesefieidrognthe nealive dforheh¥ofSWIHNAT Y FI GURE -
13, th Slsval‘lffve'fsor%negg' Alaieh 1L eqal eoRUbifiorlinENISbRRM3 N HHIGURE 14D
value is zero.
A latch L1 enable pulse Ll EN shown in FIGURE 14b
occurs at the end of clock pulse and loads the correction
value for point B into latch L1. A latch L2 enable pulse
20 12 EN shown in FIGURE l4c occurs at the end of clock pulse
3 and loads the correction value for point H into latch L2.
2 latch L3, L4 enable pulse L3, L4 EN shown in FIGURE 1?d
occurring at the end of clock pulse 4 loads the correction
value for point‘B into latch 13 and the correction value‘
25 for point H into latch L4. A similar process takes place
during clock pulses 5 through 8, whereby at the gnd of
clock pulse 8, the correction value for point C is stored
in latch L3 and the correction value for point I is stored
in latch L4, It can be appreciated that the correction
30 values for points A and G remain in latches L3 an? L4 .
respectively for-four clock periods, which is equivalent
the approximately 1.68 microsecond interval between the
first and second vertical grid lines. 1In other words, as
the horizontal scan line proceeds from left to right along
35 the first horizontal grid line, the correction values for
points A and G are being processed by the mul?ipl¥ing
digital to analog converters while the scan line is betgeen
the first and second vertical grid lines. The correction



occurs at the end of clock pul se and | oads the correction value for point
Binto latch.L1. Alatch L2 enable pulse 20 L2 EN shown in Fl GURE_14c
occurs at’' the‘end of clock pulse 3 and |oads the correct (@AY,
point Hinto latch L2. A latch L3, L4 enable pulse L3, L4 EN shown in

FI GURE 14d occurring at the end of clock pulse 4 |oads the correction -
value for point Binto latch L3 and tB&® correction value 25 for point H
‘into latch L4. A simlar process takes place during clock pulses 5 through
8, whereby at the end of clock pulse 8 the correcti I fer:point C
is stored invaluegHor3peints ﬂ%é‘“&‘oﬂ ae ilﬁ'ﬂc?ﬁ&figebif gﬁ%p&rﬁ}&fﬁyﬂ& és?élct)iraed in
latch M 1t can Jagl@PRioavbALad Wik thbehemzomat issan 3p@ogady dEoiotigoi nts A
and Gremain in latches |3 and.l4, r el ; id Qufe.Cl Ok peri ods,
which is equiW@ﬁt "‘t"rg'cahf-"é‘d;gbdr?’(p}(?r}g E@Qitdlyggycnql gérr(l)as ondyinterval between
‘the first ancorsectond wiuasi €o pgintg & ped 1 pFe d’[fﬁ‘é‘?sswg‘f%%,. '%s the

EOH zont a:s SCR@.:{i"; f?nErérl]’i‘g?l‘Wle raﬁﬂldgefcblnt/e)rlelisghsIllilrl ahg m@nmgat iscan )
orizontal gri e,.the correctiqp:V : ht nardrifesdr e being
processed by PH¥C ?tfirﬁi“yi[ﬁ‘b ﬁ‘b‘i%gi_vggllé/‘ﬁogﬁﬁa lgé lgg(r?li\llﬂrt?gfta %l\ﬂi Lg the scan
line is betwegrid tihe. f FSURIAd! Hetlbrdraies tq“’ca)f°q‘§rf’ﬂrrf’ﬁ‘[t1é‘§. Ycorrection
16| Jf'inluaf y 2896&13& 8l uge §i|9[h R@)niedhetige! scar dingr E}fce.s'Eb@ Cbllyfqnhe

mul tiplying diglt to anal.og conye R1LE - pizahtad C&oan
proceeds ‘frorn""tgil eV°l§‘é&;°or’lﬁw\5’£?‘gV%a‘FX {liughlalu\rqg 1t)g 'lm%_ft ﬁ{dr 2F&ver {)é'“gal grid

| i ne. Thel @or tiaes.i ofhvabupsl Funitagsi gu‘!@‘e‘éesa'rﬁ’ds'lcpére T A

mul ti plyi ng di,,g,%]ge@ustgnaamlipgrraﬁnwomr sahing [te khewnovittugnfia & JEaMHL
proceeds from veréitgﬁhggr'i dline tothe fourth vertical grid

e

third
| i ne. .FI GURE ?flﬁFlr"d‘étﬂﬂéfe yoke current, and.out pu Lt age for the
sixth (6) intermediate é&l&ﬂ‘ﬂiim}’vx.e‘“efﬁ'é of yHpehfs E&n&"@oﬁ#a}é@ wggef orns are
i llustrative gfyiakll Off tdien N9z iig awmhinleds chen L3 L4 &N com peCWURPEE vol t age

changes in.steps.,, ygk ; 5L B eolakdly LOr omd lnoeingv¥LLe o
known val Gg-agﬂgkr ﬁgﬁlct ? ?‘6 Hﬁg‘ob [P 1&R

; i ow, pass. filtering. erd tivelon e ther
of latches L2imtodldich s BBhc &id Ghesignal IS PRIPCESTE ‘?té’ﬁ, then L3, L4
EN can occur gfib&h in FIGURE 3 is inciuded to facilitate the explanation.
| The modulating waveforms shown in FIGURES 9a and
9(b) provide a measure of the location of any preseat horizontai
20 scan line with respect to the horizontal grid lines above and below
the present scan line. The modulating waveforms are .
complementary, .that is, out of phase with onc anolllct, in that l!w
peaks of onc correspond in time to the zeros of the other, and vice
versa. The sum of the modulating waveforms is always consl.an(._
25 Morcover, the respective zeros and peaks of the two moduiatu.lg
waveforms always coincide with those horizontal scan line which
fail on horizontal grid lines. It is this relative liming, for example,
which assurcs that for the horizontal scan linc coinciding with the
second horizontal grid line, the weighting factor for Vg is onc. and
30 the weighting factor for Vpq on the third horizontal grid line, 1is

zero.  Although the modulating waveforms are shown as -
triangular in overall form, the modulating waveforms are in fact
stairstep in nature, as apparent when seen in enlarged scal(?. as
shown in FIGURE 9c. This ensurcs that the relative weighting

35 factors




1.5 clock pulse 3, noving V13 fromlatch LI to latch L3 and noving V1.1
into latch L4. The L2 EN signal is unnecessary. The fourth latch shown in
FIGURE 3 is included to facilitate the expl anation. The nb@ldfrHEHE004

wavef orms shown in' FIGURES 9a and 9(h) provide a neasure of the |ocation
of any present horizontal 20 scan line wth respect to the horizontal grid
| i nes above and bel ow t he present scan2lline. The nopdul ati ng waveforns are
conpl enentary, that is, out of phase with one another, in that the peaks

of one corresPRPtieh td hertechtel verapjalenthgr 04 hesintN Q1Y h CRemai§l S@. The

suns of ‘the newell sdneEoraLebRr ' | constant.. 25 Moreover, the
respective zegrgs.,and Qggks o? t %i%\/\r%a\#gﬁéﬁgt ?%@e 'é@i\?@fch ¥ ®%ays coi nci de
nt-al

with those horrzo gheftheeln dhe mednlaningrwasefioamsgmayl Havees. [t is

this relativeaR igHergllf saweaanipl form,Whileh 8asUfeSIifRY gk bheduy i zont al
rizontal grid line, the weighting

'scan |ineScoi giitd | t Q
factor for VGis gr;tg‘ ‘gﬁgggof"ﬂ]{e %%ﬁpfﬁagf 5%?’3? 0P S\VRPBRORF@ Y& 1 d
hori zont al grq‘ffilrﬁ%&acpsm’i%ﬁﬁtﬂ tiesurgiret heSuohl haatulag ingved ws fdmdr € shown
as triangul @resentyebekl cdfpIex FRI-ERULakT 0 fact
stairstep in DatLe eggs?]zpaésterg t\/\gen sggﬁmi;ﬂ&éﬂore%g&qgggﬁg%&a%“s'shown in
FI GURE 9¢c. This ensdres that"the TerSfPvBs Bty wexefarm dfagidle January
2004 21 appl i*Hdk BaNsr rzeerkanpligudecivrgeach peian 9 ink! tolkdMRijng t he sane
for eachl flor ivdaht an 8dannbmsyrdd M&QoﬁEM%ri@'ﬂ& - fLheLpatvely, the

th for W

nmodul ati ng ' ve n.overall saw oo _ e traili ng
edge of eac\rll\%?g\?wbg@t gg%%'{]g%s al%lriiﬁ&gfi aF| CYRFWMILY, hake amsespri at e,

during each RBPLAGHES| fertearte scaach inedabine tingawdtnr ap eq@resent - nor e
conpl ex addr esmbesstr nbrﬁmh&dlmg&gdpwhé?”SSineﬂ‘é%'lEr?g@QU%é/rmf% Ad
triangul ar vwaygf E%n-"‘%l’ff qLarUeVozdd V\n%é{\a%ee a E_eak anplTtude for each
scan |Inf cmq%gl mg 107w t'h an “648 AURDLYTREHIAT 6hRAI 1493 1 i ne.
Conver se § PELEEAT Veltdh axens andi addunemberad hordzont4l havet a peak
anpl i tude fodieash- sespedtine1sqi NacdbPIiNGLy, AA1REENon NEHAERGLRREHZONt al
?g:dnggeiiﬁgg%k@&h¥a1W9¥ﬁjQEEESVQQQ a ngs%¥%&3ﬁkhk ngghgero anpli t udes
multiplying digital-to-analog converter 56, modulated by
waveform Veven. "Values on odd numberéd horizontal grid
20 1lines are always presented to multiplying digital-to-analog
converter 58, modulated by Vodd. |
' In accordance with an aspect of this invention,
. each modulating waveform has a period which is related to
the number of horizontal scan iines between horizontal grid
25 lines. The period is equal to.2n, where n is the number of
scan lines in each row., Moreover, each correction value is
supplied to only one of the multiplying digital to analog
converters. Use of modulating waveforms having a period of
2n scan lines assures that the values on respective
30 horizontal grid lines are sequentially processed as upper
and lower boundaries of successive rows. The generation
gnd timing problems of the digital addressing can be
substantially reduced, provided that the upper and lower
known values for each row of scan lines are applied to the
35 same multiplying digital to analog converters as each
subseqqent row of scan lines is scanned.
_ A circuit 70 for generating the modulating
waveforms shown in FIGURES 9a and 9b, with fixed periocds,



15 coinciding with even and odd nunbered horizontal grid I|ines,
respectively. Accordingly; values on even nunbered horizontal grid |ines
are always presented to the multiplying digital-to-anal od6danasy 2e@4 56,
nodul ated by waveform Veven. -Values on odd nunbered horizontal grid 20

lines are always presented to nultiplyig digital-to-anal og converter 58,
modul ated by Vodd. In accordance with an aspect of this invention, each

modul ati ng wamefshiownhas BIGERE adawhi Bh us/deiracednter Therafeites of

hori zontal scan |ines.b 11ZQ0hahr &4 £ ndd pulls8es. odheelpeerdod i s
equal to 2n, L reirzémﬁarlsg{'%g&%ﬁ}’g%rl g? Zran I ir%%% 59, €258 d P NDBEOVET,
each correct itiming palses- siBif iGHOESE b1 S THESF3 Re mil T é*i ggodi gital
to anal og cogpwerd ae®. sdae binewdwlratrorgfonvét mrﬁavﬁﬂg%a'g i of 2n

scan |i ne§ as‘?ur &St %@:%mggg) val Ues, R Eesnest it Shishaygi gomtal grid |ines
are sequentia as u

fy process S upper .and lower b ari gs Ucessi ve
rows. The genkoemizantaladdng| REWEAH é’b‘ﬁéﬁsaﬁ:‘,\ﬁ%e&gﬁ%i't aﬁ g%fld[}%ssi gg can be
subst ant i al | yqi gghie Eorbraysderétiat itshehappein HIEUREWAPP - ket val ues for

each row of scan |ines, are applij t ke 1351 SATE dEdokienl LNy Maginttal to
anal og conver FBFESIRCIAR° guggkﬂi‘j&%l ge

sequent row of ,scan |ines,is asA
circuit 70 fol9gkmejust mpfome Bhelureath ﬁd‘id\/\é\‘lﬁ?orréo"‘éﬁo%vrlq F%Q RES 9a and
9b, with ffhxed,Dend aflsee HorlaBHeay Q0N 1Adei, SGEhotw 4 n TREGERES 181" An
up/ down counter 72 receive QREI&&Q& HoaARdn¥eit§sad 1RCBLONkZ2 ng pul ses,
nds tpy khe. :

or related tPnfREFHIR € counter 72 cqntinuo n rend to 20
' (20 scan | i n@bepepunioyy fayr SPRCERELYS KU é’%aﬁcgf‘ yg‘@%% tf?glfrn ée)xarrpl e),

and back from30 b8 €ousj o thag, hpoizort,aletici.nehr eerEPILSEAE] jts

clock.. A countin di agr far ' | M ¢he gha¥kated Ra@dRErmgbto Count
0 correspond?utlég.arﬁf)?'%gtmeal%oab?gﬁ £ oLk the &

ot 1 T ESheroncsons ek 20 EAAG SO e e L
grid line, GlghvbredBetdestarayiFornObgodigirdnds 2palee CORNETtREr ¥ 2ont al
grid Tine GLlﬁRp%ifier 76 provides waveform Vodd as an output at
terminal 77. Difference amplifier 78 prqduces the '
complementary waveform Veven at terminal 79 by suPtrac%xng
20 the output of the digital to analog converper from a fixed
reference. The fixed reference should be set to the
maximum output of the digital to analog converter.
Modulating waveforms with selectable periods are
provided for generating convergence cO;rection waveforms
25 apﬁropriate for different vertical formats in accordance
with an aspect of the invention. In implementing circuits
to éenerate such waveforms, it is important that the .
maximum value of the waveforms be constant, gnd that this
constant value occur at a fixed loéat;on on t
30 display area. Two circuits for achieving this result are
shown in FIGURES 11 and 12.
A circuit 80 for generating the modulating

he screen Or

waveforms with selectable periods, corresponding to
’ is shown in FIGURE 11. A 6 bit

d vertical

selected vertical formats,

35 up/down counter 84 receives horizontal an
' elated timing signals. The

synchronizing pulses, Oor r
d by horizontal

counter 84 is incremented and decremgnte .
timing signals, for exanple, horizontal synchronizing



The counts for successive rows of scan lines run fromO to 19, 20 to 1, O
to 19, 20 to 1, etc. A vertical retrace pulse resets the counter to |ock |
the generated waveforms to 15 the vertical deflection cirdfranuamndols git al
nunber is . converted to analog formby digital to anal og converter 74.
Amplifier 76 provides wavef orm Vodd ‘an output at termnal 77.
Difference anplifier 78 produces the onpl enentary wavef orm Veven at
termnal 79 btract.i 20 .the output_ of the digital to anal og converter
froma fixe&’mrsggére Qe '%‘}etf’-f“iﬁﬂ signalsycLoshenpapke vertiiced the maxi num
out put of t1§¥NEhgPREZing rislesgor oneerdds .pulledll, aki Sk VN fRBe Wi t h
sel ect abl e per 166k @hé gdHePedadyd 0L ARETA RS GROVELOPTES GO T SEli on

[ S -

wavef or ms f%?‘ agg;opr*ﬁte for d erent vertical Tofna PRance with
an aspect of the*Fhvetts SITUOFRT; Bl eortrinuppsdiyr earpks fxpmydnepadee such
‘wavef or s, of Bspiwpukitanioft balettsblemdnBearsy abbpesdidd1Qpsavefer M5 be
constant, aRdibRaiqted n % ccur a fixed, 'ocation on the
screen or 30,di S?é%. maqu-'eiecl:f\a %gﬁ%tftﬁﬁg t%(ﬁn geﬁf(eg?n%' t HOF £B&ult are
shown in FI GLREYLE 11 kinstrated, cthe uraxigmn eougtacant i P tfoe 0ROWAL | Ng
wavef orns wi(eh Sbhectrdy eopgli 028, fCOMTRSBRNGRRT) 1 f&k d:,%ql %Sg?d ygrtical
formats, isgghoyp ijp FoORG L Lo A L BT 35 ug/adgwn‘ count er 84" recei ves

hor i zog’iﬁl and vertscall TEUSEHRERi Y Aideed® BT (W Hred 48i AiPRS si gnal s.
The cdunt ePeB4reW § nd@hensaledatane dembereisesdupyl fmt iyomaglimuibi M ng
signal's, focoexanpluitosontid EXMNCNEIRG dEagdlitaly c7Q0GagS Pl Ses.
Vertical tiglng, sEi.lg.:ers,mLo%ogxgrml e vertical ™ synchroni zi ng pulses or
retrace pul ses, reset tRe counterI B CoPRE YEmet at SBenavEPer mEto the
vertical deftatistaps wildduincreare @nanrdingdy chon imighes] yagdebs fromO to
one of a ptenmtisty of sel ectabl e nunbers, depending upon the selected

verticals format, an h k 0, For the_ . cjrcuit illustrated, the
maxi mum couni s, are: ' 5% ?gtr-:gigoo#-@:he( f(?ulnitﬁésa‘be#sr Versgds 6FOM 00 Hz (24
lines per rofgitadgto-analog form by a 6 bit digital to analog

converter 82. The reference value Iref for the digital to
analog converter is also one of a plurality of selectable
values, corresponding to the selected vertical format. The
20 reference value is supplied by current socurce circuit 88.
The current source circuit 88 and the maximum count circuit
86 are responsive to a vertical deflection rate mode
selector 90. Operational amplifiers 76 and 78 are coupled
to the output of the digital to analog convefter 102, to
25 generate the complementary waveforms described above.
The maximum count circuit 86 determines the number
of steps in the waveforms, one step"being_provided for each
- horizontal scan line. The current source circuit 88
determines the height of the steps. The currents are
30 measured with respect to an arbitrary constant k, which
provides for matching the current levels to the capacity of

the integrated circuits used in the system. For the
circuit illustrated, the current values are: kpa for 120

Hz; 20k/24 pAa for 100 Hz; 20k/40 HA for 60 Hz; and, 20k/48
35 pA for 50 Hz.

Another circuit 100 for generating the modulating
waveforms with selectable pei:iods, corresponding to
selected vertical formats, is shown in FIGURE 12a. An 8



for 60 Hz (40 lines per row); and, 48 for 50 Hz (48 lines 10 per row). The
sel ectabl e nunber is supplied by maxi mum count circuit 86, The cl ock
counting diagramis the same as in FIGURE 10b for a maxi Mnemeo 20.
The nunber of - stairsteps will increase accordingly for higher maxi num
counts. 1-5 The output of the counter o8¢ is converted from
digital-to-analog formby a 6 bit digital to anal og converter 82. The

reference valule baelabol il digflubah LQundllahed CODVRILLIerled $3hg0 one of a

plurality of sel,ectable values, correspondi n% - Selected verti cal
format. The ST IEPBFaHANG faFE1calsappPherh i nguPrLFRS s RF d&lekPEui t 88,
The current ¢dmiog sigoald. 8&Thandotheermddinin dovpémenttadlidnd 86 are
responsi ve t Lealy ' r e r ) ragional
ampl 1 11ers 7aangnonted bf Slosiaeh ey R Sarat T 4 el Bntog
‘conver t er” 10Fhe ¥estigahddefleatienceiprete Ryavgridoel oriminge $4npdd- above.
The maxi mum ahentoaht€di 10 BGdaiter Bbnesnidis IyuFRen 0 ofo SAPS2i40 t he

wavef orms, o ' ' rqvi ded r each - horjzpntal scan line. The
current sour C%gugxlﬁ:r@gu?ﬁé Q%cg‘e%é)r gi'neis‘g? h a’%‘é'}u&hfmg?étgse %teeﬁg‘.m?ﬂeg%ur rents
are 30 neasinesdmunt pourspriccuds 3R0ar BTher mopntohst eesdn aghiac kompenvi des
for matchingpuleipier &nteieeuRrS ablet HEeFARGl ¥elf ot Nend RhAGIELEE Circuits

cn tor 1bl° RETeSERO LR ventiealoboles - b g A REEEReRD Y HHIP b0k 4 26 A
for 50 Hz. Amsefketorietxguitl 00 6f proyides e legtahde nsttepatdfngS wavetsr ns
with sel ectallyg PEhEOUSer GUWIESROBELAYs L Q10 98heST §6r ViEd) Calo EBLABES, 1S
shown in FIGHR% %%a.sAn 8 16 Janugry %00%u§§ Qéé ¥$r|able step up{down
counter 104 Redelaes (R SO ABRY JhAISH SRy (90, {TR8S RERERFENi ofng
pul ses, or rebantingtdbagrprsifgmakbis ThEraudntier shoun | &n iFIGUEReARRd and
decrenent §d kneRelhZANécH rddp¥nd@ 8b0H¢ Smatdthael O£kEKk tox1eldRapyerti cal
def l- eCtion Cisli:ggi.t mevc‘:eg&rjtceaij ctoiumggf:%ng%alt%' 239, 2490 to 1, G lto
' 239, 240 to i, etc., for successive rows of scan lines.
The step selector circuit 106 is responsive to a vertical
deflection rate mode selector circuit 108. The output of
20 the counter 104 is converted to analog form by an 8 bit
digital to analog converter 102. In this case, digital-to-
@analog converter receives a fixéd reference value. In this
regard, the circuit of FIGURE 1l2a may be easier to
implement. The output .of digitél-to-analog converter 102
25 is processed by operational amplifiers 76 and 78 to provide
bomplementary waveforms as described above.
' A convergence control system for a projection
television apparatus in accordance with an aspect of the
invention is shown in block diagram form in FIGURE 15, and
30 generally designated by reference numeral 96. Six
convergence correction signals are required, requiring six
processing channels, Convergence correction signals must
be generated for blue horizontal BH, blue vertical BV, red
horizontal RH; red vertical RV, green horizontal GH and
'35 green vertical GV. A correction signal/interpolator
circuit 40 must be provided for each of the six channels.
Each channel contains its own data store or correction
‘value storage means 46, Each storage means comprises data



The counter 104 counts continuously fromO to 239 (240 counts) and back to
0. The maxi num count is déterm ned by maxi mum count circuit 110.: The count
is chosen as a common nultiple of the variable steps requifdanyasy 206k
avai l able 10 selectable vertical nodes. As illustrated, the step selector
circuit 106 provides sel ectable stepszgéz 5 counts (48 lines per row) ., 6
counts (40 lines per row); 10 counts “(*24 lines per row); and, 12 counts
(20 lines per row). A counting diagramfor this ciycuitel own in FI GURE
12b 15 whereigto&esoﬂﬁasmhdfsﬁ&;ofPﬁea?ra’gﬁ"ﬂsctu&émoYef'h%c%eIfggﬁgglpe step. The
counter countﬁdc{ﬁ?ghglt@a@a?%t&ée would 1 tfproviged fam adstitioBat.  for
successive rows of scan lines. Ea“l': edé{:?ps@&léagggracgé@mﬁ cba@ergenesponsi ve
to a verticalvextdPactPER* Tt e Wode Sel ector. circuit 108 . Theaaut put of 20
the counter 16k dextdonvealeas twiiohalsgupdiysisy PARISHIT” Tigital to anal og
converter 5102, é&héﬂ“ JCagen #igifcah- Eermanal otpledmyer seantidGeF9E8%a fi xed
reference val TEMI5 Bhics regarqr{ 108 161 E Wi riQfcall! Ebmad 2aasmRy be easier
to inpl enent . amheansipde. 5PT dFFt AV 0" anal og converter 102-«03% iy
processed by gpssatiednaborapl i Eaak ©£76hanah¥®el BFCGFPR° Ol enent ary
wavef or ms as desci'etied ahave: i Ay CONMELEERCE OndmictSpst BAYE &R 1Pr o) ect i on
tel evision apBaFarts i ¥ accordance with an_aspecin®f the invention is
shown in bl ockeal agimsm fFOrnRAN AR S an% 30 gene al | v desi gpated by
referenceg gumeral 96. K aorwner géncrreensHdgi GRERTGHAIT are requi red,
requiring six Er ocessi NG, GRaRRel feadinitiggeacefcom reianadngsPeFRt Y nust  be
generated for T6PBE8"Adrizontal -HH, bl u V&I hio6pl aBYle infithg BenkezantdaldRH, red
vertical RV, @Peen hoRi AiiQILePRATC 35°Fi cen verti c Ilgﬁsi?ngggrggtion
si gnal /i nt er palpat ar sifgI€ tiddrBsngsterrt i dfi-dedPPof " dath “of t he six
channel s. Each %haggﬁkefoqh@hﬂﬁegts-ewMtnkﬁughsﬁeﬁé vesrastideLY on?tVal ue
st orage means *#6" E&ZH $trage neans ofeluyolgy ;¢3ba dbrJmiu@sy 2004 25
st ores 46ASandnpEBs F@raa?°?¥ﬁﬁﬂsnﬁﬁ0°5e$F§ca for mats, fddiddcenal data
stores woul d hgir@iedediforimmditt 98ndrive respect V? 4

coils, for blue horizontal BH, blue vertical Bv; Zz and

horizontal RH, red vertical RV, g;een horizontaFIGURE s

green vertical GV. It can be appreciated from Ch tnis
20 +that a convergence}control system in accordanc: w1;inimum

aspect of the invention may be implemented with &

of additional hardware,
appropriate for only one vertic

with respect to a system
al format.



vertical formats. Each data store has a set of convergence correction
val ues which is uniquely programmed for each channel and g%ch verbb al
format. Miultiple scanning rates are possible for each avdPraBYRY¢804i cal
format, as described above. Each of the channel' processors works in

paral l el , generating a convergence & rection waveformin real tine for
each horizontal scan line. 10 All of the six processing channels

oper at €lgimsr esponse to a single nodul ati ng wavef orm signal generator 80 or
100, a single phase lock loop and tim ng generator 42 and a single address
gener attor 4A combhergendemontrel sys@hvsfoomultiplaaticahimmaeats, camnprisinges 1- 61 t hr ough

6-61 t] J St t ; Lifi ' it

05, The " ampl"opL 08t seRelr el o hya? BLEBR R B’ Coi s, “For

"bl ue hor ividas sSgnaBHiffanéni eertiealtformedts Baving differehbveriicatheighi®H, red vertical RV,

' hor i . ' t . ' f

B GURE 15 20°0Ria o385 P e it b dhvefened s RO ARR L BORTR: & Wit

m ni nrum Kdpect of the invention may be inplenmented of additional hardware,
ith t : Lat ti | _f . 16

o e>Boct ntndc HBh6 g BT kel B RO oBJS VAIT A 5ahLRSERY 10, .,

f or mat s, saishgonvsigeyce correstionsv4l9es, for sel ecting one of a nunber of vertical

¢ o f ; : ) , . , s havi

i er ont vert Sop o BiRrasHod 8GgieBl Famef ol Blra khl o B arfine, < of' "

conver gerstigstaotially paratial wi_tﬂ Itm;izp@t&l sdan liGes, @djackht dhies of saidgrnid lihes hadnger at i ng

(40) cONVEFGERGRARAILREHLOR SLANMGel MR RIS BH SGhaQbet G3HE

conver gence correc | RV ues, - said sets o cdnvergeﬁ%e correction val ues

def i ni ng adniérgerse casrecorofalypsi king sebactedsiob inagesivdthl the pamea vbrdicalieidht

Vet oal TSREA SRS nuBblE it U rDloe e AL A RERARIRE, 01 ¢ cet or
sai d - vertical interpolating means (48 to 58, 60} for generating a different set of

intermediate convergence correction values (S, U) for video signal lines in between

said grid lines for each of said vertical formats from the selected set of stored

convergence correction values;

- said generating means (40) producing from the set of intermediate convergence
correction values and selected stored convergence correction values, respectively,
convergence correction signals for said video signal to be displayed, said generating
means (40) being responsive to said selecting means (90) for producing convergence
correction signals uniquely appropriate for the vertical height of said selected vertical
format,

wherein said generating means (40) include analog horizontal low pass filter
means to which said intermediate convergence correction values and stored
convergence correction values, respectively, are fed to generate said convergence
correction signals (S, T, U).

2, The system of claim 1, wherein said spacings between said grid lines are greater
for vertical formats having relatively greater vertical heights.

3. The system of claim 1, wherein each of said vertical formats is characterized by a
different ratio of vertical raster height to vertical height of said display means.



convergence correction val ues being selected for imges with the sane

vertical height irrespective of the number of |ines of tgg i mage g ween
two adjacent grid lines - vertical interpolating nmeans (4 ¢ for
generating a different set of interjediate convergence correction val ues

(S, U for video signal lines in betveen said grid lines for each of said
vertical formats fromthe selected set of stored convergence correction
val ues; - said generating neans (40) producing fromthe set of internediate

conver genceTh&QSFsrt&flto? B8inY &l e Bhe SELAE R/@Lqicéltf&rn?é%s ﬁé’@%ﬁ&gﬁé&f@atﬁ% rection

val ues, respecti convergence correction sig or 'said video signal
to be di s@ﬁ?@@ate},\a%lﬁjggeneratl ng means (40) bei ng responsive to said

sel ecting neans (90) for producing convergence correction signals uniquely
- appropriate for the vertical height of said selected vertical format,

wher ei & sai Shgeytemaof elginnibarker¢in@neiof said dertigilfpmpts o8 An appert ratiowfpass

filter npans.taiepfs.6h said internmediate convergence correction values and
stored -convergence correction val ues, respectively, are fed to generate
sai d convergence correction signals (S, T, U. 2. The systemof claiml,
wher ei g sai ertical
formatés] hav\?ji;]é relrgtgf\(/:e ngfgaml?%\]}g%ét@g%tﬂ%ﬁ e%H‘é h%%ﬁta%]edfé&%tagm of claim
1, V\herelﬁpFé%’Wa@ﬂy tPd vertical formats is characterl zed by a different
ratio of vertical raster height to vertical height of said display means.

16 January 2004 27 4. The systemof claim1, wherein one of said vertical
format% hasTemsypiqreaccarding &0 any ofigine itk whereiresaid vesticafirderpplatien of cl ai m

1, wherei ,lﬂeQﬁ‘se@@fto $gi @%Vr?cﬂﬁde%ﬁrsf (%b@ﬁéa @éccﬁﬂ (ggﬂ%ﬁm'&ﬁp I"Qeé?lfs(}lv hdc i spl ay

approxi mately 4 stemof ' clai mI n sal
means hasP%f@ﬁ@RPrQWﬁ@EY&lflneab@f%&?iﬁmféllwngl@eQOFFGSDWH@QW@FE accor di ng

to any ofu;;deaw:cﬂwerrgféa.d%%@mva@eqcyeé éc’ﬁ@*: véli]fe@ ROB!diftenc B (18 to

58, 60) include a first % a secon ylng nmeans
per f orm a?Pr%B?'aﬁ{“%@%i"}PSbW erﬁéaﬁalﬂm@mqﬁwm&me@ns aes W@’“@I’ﬂ? B6r r espondi ng

adj acent comREheRBF, éé&\éﬁt“all?ftrla?gh@r%Qéfﬁﬁn§9ﬂ%?(/ge?5ﬁd E&{v(eﬁ%hb@” val ues and

the distance to the corres & 17 hes, Wher eb mul tiplyi ng

nmeans ar eCX¥BHIPHYIIERP feyevwf@fe hapizontal ged fines arg aﬂWﬁY&l@@Qﬂe@FeMﬁvef or s

(Vodd, Veééﬁtl‘ﬁrsﬁﬁndlt@@mg%gﬁﬁ%d SRVERBAELNRLIBEPallCY foP¥E IS €d
hori zont al ines are always presented to said first multiplying neans

and convetﬁctj%ﬂﬁt@[ it InesErd AlWEYS pEasenisd to gaid sapenst radlitivligeimesmsal grid | nes
are always presented to said second nultiplying neans.

8. A television apparatus, comprising:
- a display means;
- a vertical deflection circuit;

- a convergence control system (96) according to any of claims 1 {o 7.



8. Atelevision apparatus, conprising: - a display neans; - a vertical
deflection circuit; - a convergence control system (96) aﬁégrd b@ any of
claims 1 to 7. 16 January 2004 28 9. ‘A tel evision apparat @5”%? ﬁ

vi deo display nmeans. having a wi de aspect ratio; characterized by
deflection neans (2) for generating fjrst and second selectable rasters
havi ng a common hori zontal scan w d&¥® appropriate for said display neans
but having nom nal and overscan vertical heights respectively; and, neans
(4) for selecting between said first-and second rasters for displaying
pictures fromw de aspect ratio video sources and conventional apsect
rati o video sources, respectively, a picture fromsaid wde aspect ratio
vi deo source being substantially uncropped and a picture fromsaid

- conventional aspect ratio video. source being enlarged and cropped. 10.
‘The apparatus of claim9, characterized in that said cropped part of said
pircture from said %on\ﬂbrﬂekmadlsmpeqipamtue seompeisuRgt antially

corresponds to uppefiddy dOWera IS alett rbox ormat sjgnal. 11.
The- appar atus_of cJaim.9, ﬁ 32?%%izegg¥%ngtﬁaf 48 ASRFSh Lrat ¥Fiom sai d
conventi o r%ﬁﬁﬁﬁiz?%uhx) source is cropped by a factor of approximately

1/3. 12. The apparﬁﬂﬁedﬁidﬂ XA, (Qhagggtsghgggtiﬁl Fhat s j§ vertical
y to a verti cal

hei ghts range, r val ue rrespondi ng appr oxl ma

hei ght appr opr| 2 eaqta?’ St S HeES g‘?"ﬂ’ﬁ&né £emapn u%’é*zq}bﬁiﬂe s|an | east
approxirmﬂkﬂ%bzﬂppﬂqnqyatQIﬁmr said Hmnpnayahuenslﬁut1ﬁ&vfﬁgﬁﬁaﬁﬂ#%10f claim
: 9, char afie'dvedd dah id%lph% fggg}gg£gvgg£venhional aspect ratio

video source can be displayed ac %.plurallty of said
picture formats, é‘%?@ﬁ‘sof“éalf&rf éﬁﬂf&FsiﬂéshetWﬁgnlmilcs famtaand2004

seconq rasters for displaying pictures from wide aspect
ratio video sources and conventional apsect ratio video
sources, respectively, a picture from said wide aspect
ratio video source being substantially uncropped and a
picture from said conventional aspect ratioc video source
being enlarged and cropped.

10. The apparatus of claim 9, characterized in
thet said cropped part of said picture from said
conventional aspect ratio socurce substantially corresponds
to upper and lower borders of a letterbox format signal. A

11.  The apparatus of claim .9, characterized in
that said picture from said conventional aspect ratio
source is cropped by a factor of approximately 1/3.

12. The apparatus of claim 9, characterized in
- that said vertical heights range from a lower value
corresponding approximately to a vertical height
appropriate for said display means to an upper value at
"least approximately 4/3 larger than said lower value.

13. The apparatus of claim .9, characterized in
that a picture from said conventional aspect ratio video
source can be displayed according to dny one of a plurality
of said picture formats, each of said formats resulting in




29 different relative amounts of picture inmage aspect ratio distortion and
pi cture image cropping. 14. A television apparatus, conpri,sing: a,yj.deo
di spl ay neans having a wi de aspect ratio; neans for geneﬂgﬁﬁﬁﬂyﬁﬁﬁbgple
picture formats on said display nean29 characterized in that said picture
formats have a conmon horizontal w dth appropriate for said display nmeans
but having different vertical heights; and, nmeans (4) for selecting between
said picture formats for displaying pictures fromw de aspect ratio video

and conv ' a t] : . ictyre from said w de aspect
rati o vi gggrggﬁlﬁﬁe%gi&%‘;%ids’%%%ﬁ é%rt |rr‘1%glifn ggSngsB?cga’F%I“f%rrmts as
subst ant fAFFGriken oppédPietitre iMageucaoprd®gdsai d conventional aspect ratio
vi deo source being displayed according to another of said formats an
enl arged and cropqu. 1.5.. The apparatus of claim 14, characterized in

art

that said cropped A freleyipign. @pPeTRtHsy s SPBPTESH08At i onal aspect ratio
vi deo source subssavided |dispiay eRpoRdhakvdngpPpewidadabpeet baieys of . a

| etterbox format si%na ._16. Th a%par t ys . of glain11€ characterized in
that said picture™#?%™hm %ﬁc?ed{ﬁﬁ?g‘rm ofLtIDIe - PIFERFE EPERAES Hirce i s

enl ar gedsabdi dbsp b4 ¥ ymeans v erfdreadterilzeda ihachat saldappeoxteatel y 4/ 3 and
cropped L cal y. ofr LOXI. el [3..17 par at us of
claim 14’,\"?%{%%?%01{%}’?2%?%‘%&&} ﬁé’tqfiszgﬁlgg i g‘? Ee‘n? }ée%??%%?é hge-%hﬁaagl‘fange from
a | ower d¥aplay ceears gotdihryingddiifereaty vegticadr hetaht doiand,

appropriate for Sﬁéﬂhﬂ'@ﬂ'a%nn%%ﬂ%ckgn%nb@ED%EnVéhﬂ&Tﬁictﬁ§@5t

imately 4/3 | t h, id | lue.. 18, t f claim
14, char BRETATS eEOT (O LRRAAY LIS, RAGHHF o, GFPTa MadEoRTRAET oFF t9spect ratio

vi deo 16videcaayd 266Hvai: smal aspeectbeatiioplsapedeaccargiogute farpm one of
sai d said wide aspect ratio video source being displayed

according to one of said formats as substantially uncropped

and a picture from said conventional aspect ratio video

source being displayed according to another of said formats

an enlarged and cropped.

15. The apparatus of claim 14, characterized in
that said cropped part of said picture from said
conventional aspect ratio video source substantially
corresponds to upper and lower borders of a letterbox
format signal.

16. The apparatus of claim 14, characterized in
that said picture from said conventional aspect ratio video
source is enlarged horizontally and vertically by a factor
of approximately 4/3 and cropped vertically by a factor of
approximately 1/3.

17. The apparatus of claim 14, characterized in
that said different vertical heights range from a lower
“value corresponding approximately to a vertical height
appropriate for said display means to an upper value at
least approximately 4/3 larger than said lower value.

18. The apparatus of claim 14, characterized in
that a picture from said conventional aspect ratio video



picture formats, each of said formats resulti-ng in different relative
anounts of picture inmage aspect ratio distortion and picture inmage

croppi ng. . ABSTRACT CONVERGENCE CONTROL SYSTEM FOR MUIJRngary20G4 CAL
FORVATS Convergence correction wavefor3sgs are generated for nmultiple
vertical formats. One of a nunber of vertical formats is selected for

di splaying a video signal. The wvertical formats differ by respective
vertical scanning rates, respective vertical scanning heights, or both. A
set of convergence cory.ection values corresponding to.a_gplurality of

rast er Io%oalfﬁconscair’sbﬁG{igé’&faé’ledeﬁf?ﬁc"dfﬁf'ﬁetod?we?'g%t°§/esr"iii4cal scanni ng

hei ght s. pctiunee fudmaitison eachnbifokaddl Germstst nesdlfing dach of the verti cal
scanni ng di‘;f Cl65atA%e! %%B%%SF ?.étﬁ? PORSY Cadpfedl f:faecrdtf‘d“ ones of
the control values for generating a i P erent set”of ‘Interned ate

conver gerfis tBrtian iagel PAickEser dmagacRrePPLAg-  vertical scanning

frequenci es, fromeach of the sets of stored convergence correction

val ues. The interpolator generates the internediate convergence correction
val ues between horizontally and vertically spaced ones of the raster

| ocations. FIGURE 7 : :





