~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 a’é? rr}eanenvesrmem& cﬂrits:dls_styrstienfsoriﬁdgémlewsmgnapgabaeiﬁle,d @&dhﬁhe

i mage di gp a,conventional cat e-.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- g‘%’%éﬁ’“ﬁﬁﬁ‘ceih%me&é‘ cetdRasiopB, 1RATEnl feyiPave an

relative proportion of image width to image height. 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



35 aspect ratio of 16:9. A 16:9 aspect ratio is considered a w de aspect
rati o. Wien transferring filmsources to videotape, a device such as a
flying spot telecine may be enployed. A flying spot tel edfdenupas2004/i ewi ng
wi ndow or 16 January 2004 2 frane with an aspect ratio of 4:3. Typically,
an operator noves the w ndow back and,forth, fromleft to right, tracking
the center of action in the film and Cropping nore or |ess of the |eft

and right portions of the filmb5 i e as, necegsa I §..C produce
undesi rabl e fr@®g| FLER (i 2FReSFt F%‘ET‘% ‘b%i‘n[}'of iwéﬁuﬁm %gse e%tteo‘r?tg
credi ts appeabyveer thetwhmidwalbeskpaad efantdy, hremeheft &0 FdFhtontal extent of

the film i Mg, cklfig! il dehideor URERLAP IAL khieY 1 Tinp drRbeirbppolg the T1Ying
spot techni que F6 & e exe ITied by the sketch jn FlI G%Rl%h%af ¥mere pi cture
i nf or mati on Mo&®M PRelass 902 céeft and right ﬁ@ng‘??s'é’nd S 5ht™si des of
the pictuse Jfaye BY hdees=imni sThis caparfriensprotuch ygesiraéteen having
an aspect ratio 3. 15 ti , | den SEd<RRNwhBBge can be
reduced in sd"a?lséﬂ&ﬁt ?forlntésh haﬁélrtitj'%2?a+é!;\€\/|lln->/dchﬁt ???EA V\nf?hi n th rLeft and ri ght
boundari es ofcrgddts aBpeat. ran 2ELigR; kakeL AHECE PHER t%rfﬁaxl""lngtj'-vert i cal imge

hei ght, as sh@MlzohBal Féside 27 tRbef hhwinageur tbei sesidmn arg ful |, but it
fills 20 less_th he,_entir cr l£8 Vi i O AP RACARIGue Dar k
bars are norﬁﬁﬁa&%%gﬁg%heg‘hat rtgﬁgl{t?%p&;ﬁ:ﬁot 0 - gborreegg_gggwg to the
cr oss- hal Ghedane exempdifited PwmEdedskepehi By SV Fare: i W¥e Pupper  and

| ower. bor derynfr@as i ok NEBom e TaIE : S ssones i e dossl tedthe dafér BB . If the
hori zontal 25 w.dth,i.s_coppt Lt B Sl yN¢hleape el sidgronpr essing the
vertical hei g‘?ﬁghq:t ﬁédar"s?)?g%‘g%i’?'%ggg Wﬂﬁn bewg:i st orteg raft% ?fanpl e
grossly vertiapdanptaisenyhiehl hag AcBELePR RHEING A% PRRFCT iige® For exanyl e,

woul d appear g@s3ovals having vertically oriented major axes. 30 Another
al ternatiwe which has heen, sUpaSSS ednkObide screen image can be

reduced in scale until its horizontal width fits within 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 £ills
20 1less than the entire screen of the television apparatus.
Dark bars are normally transmitted at the top and bottom,
corresponding to the cross-hatched area, So as to avoid
spurious'signalS'in the upper and lower border areas. This
format is sometimes called "letterbox". 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 aspgct ratio and

35 wherein a television apparatus is ptovided with a
deflection system which generates a raster having a ;6:9
aspect ratio. However, there are yet.ﬁew such sources, and
indeed, most such sources have aspect ratios of 4:3. It



di spl ayi ng wi de aspect ratio video sources is to provide a television
apparatus with a corresponding w de aspect ratio screen. This.i.s_a good
soluti'on where it is possible to transmit a video signal 1@1&%‘?%’@1%@% 9
aspect ratio and 35 wherein a television apparatus is provided with a
defl ecti on system which generates a rasjer having a 16:9 aspect ratio.
However, there are yet. few such source’l, and indeed nost such sources

have aspect ratios of 4:3. It 16 January 2004 3 will %p(grem ated that a
typi cal origi¥l \hqj@@PFﬁaééte%aF\Haﬁgaahﬁ%%’ct"’ri&ti%lo‘f'i \WeE not fill a
screen havi nghaedihgpepcakpedt i fattfo b 4:3BvaADK rrar ddd lasessresouhavbegf ound

on the left oL, OAsgilit i g@%o 8t POIL B1ahloRoRUY GERa0aubac 3% Fo0RAl ralio

of 4:3 may 'be el evi'si on appar at us having display nmeans with
wi de aspect r‘altll"dse liecflt @Xaﬁb‘lﬂe“- 1%6kdgs  H@Fi Re¥Rasi ng the scale of the

raster unts| the w dt lvigkot beuptd gitaaling: 8n aspett raatboof nhygt mawi Pei des
w th the widt Q%%‘;Jr ';\Pe% \Mérd%fe]:gvfgf)&c a[plp%E'EPu | 2 £ A mgia&’%@ wieht i cal

format has 0 as a ve OVer sc e or format.
Certai n i nf or whdé orspemtt gnt ias onfpen iexamppeahl: HothtYoHNSFeRFkng S0 ce | mage
will be lost, sQuie tdre trhess&hstes hAEIe tiel kiben @E\Mlﬁeo&'ﬁgeﬁil retd o

presentation. 15 Chan the ver for, 0 ffgfent

hei ght, for e2SRPFe ‘E éWPEa?O%%ffaHiggd%h%e@% 5%{}%0‘%’%{ poses "a
particul dr0 pr abpect fxat icoddepyay crearent r @Mchsys‘{@ﬁﬁeicaihé%%‘bl‘éﬁ i s that
hori zont al gQthﬂeféﬁ%ﬁ W b £ojdiad idRIWolbr gbdof it ovefbinat . pOSI tions

relative to 2 I ans for the.resp t|vevrt

formats. A coﬁ?EF%’é‘héé‘f&%‘PngP sGUR R &J@F‘gtg %onkeggﬂ? Ee verti cal
nmodes Wi || nosobecappsapr wdild Perleste kstchghe aﬁw%jd\él VBRES. “%Jdrré’%asure
nust be under Lakege t 0o pdBdichY 1 @PEE&ddatAlond CONvergence control systemin

for mat §Saﬁ§ R L N
height, for example the vertical overscan mode described
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 convergenee 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 corder

25 to be consistent with different vertical formats. Vertical
formats are 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



hei ght , or -vertical extent, of the raster. Different vertical fornmats wll
have different upper-and lower raster boundaries, for the sanme video

di spl ay neans. 30 The active scan area of a display screeif Jaowary @Rehpl e,
may be divided into a matrix of rows and columms, for purposes of
convergence control. The boundary lineg of the rows and colums in turn

define a cross hatch grid. The nunber of rows and columms, and accordingly
t he nunber 35 of sections

mewhat arbitrag ?ibql aRdsaspon the
expected ran§&e8P ERRRYUCHY, Gﬁd\/\ﬁﬁﬁh’:‘? ‘Wé‘e&@ﬁenand t &g‘gy Ced Tevel of
perfection i pekbermesut sty r Xbereatidran thtehexiia'ét‘fﬁ ©PEa 88 vi ceman

performs an al, #gggFg‘gn gi%aJLGagagugf%/ &Qgﬂpﬂ,igeeeﬂ mmtimydahﬂ the red and

green DC adj Us s are f.ormed Tirst. eregggé\érst et@égct val ue of
t he correct isypesigpasing té\?elrﬁ or FEPHbIANS PG F &7 he super i mposi ng
the red, gre%mad bihese astaets valuehaars Fered, ’fﬁés@‘aé‘ﬁ‘a}& Pafues are
stored, for exanple.ipa fgq$éﬁohghb£§,cadutﬁﬂprﬁeaﬁtyfofuuiahepresent for
each correction Si } ﬁ% IS required the g ag %ﬁ dghformation for

t hat partlculmrrasﬁgpatﬁ%g‘lﬁ 1 jwhdehy e ntedF 985 FF i on nust be perforned
in both the oektieal fanctiumr paontahla raazptalr@ﬁs\slﬂr okRTE b ovi de a
snooth transition of the S l1$e Rl RRRedathh st tdei d points.
Each section of the d%@p éﬁ?lé?aﬁfaﬁﬁnﬁggﬁ vgﬁtes ab th ﬁfandy'hd poi nt s
def i ni nglOhe vessrisedsapf hépizantddi GATeaE1OR® dhSXS6nal §nt erpol ation 15
nust be perfogmr; k@ankheldmanh thel nesrecttcma shar@1goPRtEe® M n order to
obtain the ap op t b N HagRakedt ich lof phlentisspiani¥s t hat .

section. The f?‘iﬂ cen %trfign fg%tl% e %ﬁﬁﬂ zont §+ ;?c% RS igRR 1 ABNg bengoer f or ned
rel atively ea@ﬂi,lwd oy vauspl & 9 SR4pads ering the correctjon
val ues. 2.0 Thbsn&de ajfghhaﬁosmbbrschénﬁwpsdb%%‘ijtﬂf@ béBEﬁ% {?1 hown

val ues Oﬁ% afquen ﬁ:lf%rﬂnédeﬁ%}u hatd x@ekwal vhiwes iz theagnéd PFot-%xanpl e,
go

to smoot in ééﬁgr égogggg n Eke appropriate correction signal at all
points within that section The interpolation in the
horizontal direction may be performed relatively easily,
for example by low pass filtering the correction values.

20 This straight-forward scheme is possible because the known

| values occur sequentially as- .each horizontal line is
scanned. For example, to smoothly go from a correction
value at point A to 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 .
output value Vg for the same period. As long as the filter
response time is substantially equal to the grid spacing,
the correction signal will make a smooth transition from

30 value V, to value Vg. The response time is dependent upon
the filter at the output of the digital-to-analog converter
and the response time of the convergence pOWer amplifler
which drives the convergence correction means, such as a
convergence correction coil.

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



value at point Ato an imrediately horizontally adjacent correction val ue

at point B, it is necessary to 25 sequentially output the value VA during a

time period equal
out put val ue Vs for
I's substantially eq

to a grid spacing' between points A and6Banuanyi2@len to
~the sanme period. As long as the filter response tine
ual to the grid spaging, the correction signal wll

make a snooth transition from 30 value VA to value Vg. The response tine is
dependent upon ,the filter at,.t u fod RemdiAl tad -ils0kabahopn converter
and the resp&fE&orfag %‘? % edigllga9 gp%n%oov?;r-g | fi

conver génce nplifier _which drives the

conver gence ddver @cti onA nbkeridals GORVAEIBR e RANEIEACEY YT &6 on coil . 35

| nt er pol at i Orbdnﬁnrti%r Vet | Gaimpdier:echi angital siegwicli Cantsyonimgesaidficul t,
because t he known val ues of verdt,icall | rj idiloh gzi@ not
sequenti al ascoé’é&#“aHSrYiJo‘fﬁsald%ﬂfitiﬁ'gn?sx a R?g ol Fee 7

scanned. Vertical_ interpolation my

be 16 JanBar yc0@he. Ehpenébrafed ivideRed#sRla%yl BHCOANET Y Womin, as is
known in thgcoekr!{eﬁtéoqi 9&&@41 %@r&ggaceesmgme‘spstbmqﬂd conprise, for
iI'ta

exanple: "a

o] menory for sjpori [ or.di Bbdias tdef i ning a
conver gence ceRIEEMRER &?i‘b"% & t(?nrelgegﬁlﬁg% aq%f vgl\glé%ig%é/di spl ay. . 2.
convergence §id eploirdinstena Lugeneradopnr aaptisk e ergotie ‘b‘fi d--Coor di nat e

val ues and tof&pt ¢

i fg Vehdiemdaineagatéhealgrs .d dooruia¥ed e val ues, and

an analog interpolating citcuit, for de } DI e ihpbena®ditad e val ues.
An anal og 0o i?ﬁ%‘i&?&a&gf‘ﬁgcg??‘&ﬁ tfocfro%eéggg}ﬁr##né%t ﬁgeLnte pediate val ues
may conprise, viDuesxeypkempuige i afon @X&N&P-_Bg ‘E’cﬂf&é"t’&?sa?% 1 he grid
ot ot g aeEer R B e e e e aa: peouc 45 1 g1 L a

; t
convergence syateiRINKRG EPPnERLrET (A aseRQHR GEFTIE gradl posn

"or analog Interpolation circuits are

di scl osed i n thecedsidmwbygcomSlerentanys fagt25%.922; 4,422, 019; 4, 437, 110;
4,473, 844 £ 4,549, 117; 4, 5531168nvér§éed kistend 4t B idp5 digital or

analog

interpolation circuits are disclosed in the

following U.S. Patents: 4,401,922; 4,422,019; 4,437,110;
4,473,844; 4,549,117; 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 pe the

screen

of a projection television apparatus. In each of

FIGURES 3 and 4, a screen, 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 designated

by reference numeral 12 in each of FIGURES 3 aqd 4 .
represents the boundary of the raster for a first veftlcad
format, which for purposes of discussion may be considere

ine
a standard or normal vertical format. The dotted dark lin
' t
35 designated by reference numeral 14 in FIGURE 4 represe? 5
the extended boundary of a second vertical format, having a

raster
format

height larger than the first or standard vertical
For purposes of discussion, this format may be



The additional problens for convergence control 20 systens which nust
provi de correction for nmuttiple vertical formats. can be:-appreciated by
reference to FIGURES 3 and 4. In each of FIGURES 3 and 4/6WAeuan2d@ |ine
rectangl e designated by reference nuneral 10 represents the boundary of a
di spl ayed video image of a television épparatus.. Such 25 an i mge may be
the image display area of a cathode ray tube in a direct view tel evision
appar at us, Okrelfeyrde tdias acveenicEl averscest famatel eFhsi sastPpdFt us. In

each of FI GJRES ér@i‘é’al“m%ﬁﬁéﬁefbrﬁ&r n2¥agR! £spdis rakiaspeci:3atio of
16:9, which iI's t Re aspect ratio o | e screeneggrgpéd%rpl cture
format. The dark sol i & CFW&H@PEGQ%%’FQ%QI g“%% PPN g8 RlRRTal 12 in
each of FI GJBESh3haﬁﬂzdlntarlersbaﬁenisethe abwiddar yighal seurast er™dr a first
vertical .format t RQS abeuaepsonlesed a
st andard Br ﬁ&PHﬁngﬁ??lccoa re %iﬁgtﬁ?ﬁgﬂ‘t % §1%Héﬂdgﬁﬁr@slyne: 35 designated by
ref erence nurzieaRpparatuF|iGIRELS r B COAVETISNERCRESHTICY F3GRARIY of a

second verti Qf’a'lufe%ﬂ@é pddtNGaRe faBtfily Raivght pbanygern tthenscheefi rst or
standard vert| cal r Sg I SEHSSLO 1 di $okmaemt may be
16 January ZdG’EeGPPEFiY?e%f ttg‘ ggg&ger |écga %ovgir-%can ormat . The raster- for
t he vertlcal TV acecadafoe it bh e chnigepe knavat s 5\‘343%“' KBSRYEeFYERCce

control naég,{?é stiBR geqeal ednf Be gemafudear ifsentath seamizdontelin a video
si gnal sour ce he 5 conver nce rrecti [ NESE SR’ ¥ikEra
functiaon of %9 3fP&r a?ﬁ%h%t %Rﬁ'h%of:%ér)\é\}:ei%e%gghg%rrect ion fagtor or

val ue nust bendtieonam® Ecan ahgnegleméncbé‘mt"’(fﬁ’ the EiFgbmorizoPEEiective of

the video soug&tq‘ Qi pbleLHET EdSctlihMBlgnd N faC@hdaseeond thodigontirdues
known in the ar conver gen 0 C [ ,gqrmrat ed for
each hori zont¥§2n 388 F’Pg%"fgefcﬁ'qtt%‘ fL'{‘g %1 L0 S -Bneal m °

€ correction slgga I theflrst
hori zont 41§ scaud, isee onoi nThe e miadticnesignat 46 thenEaF cian i*ne: the

correction si {iYa Q:Q@néggggldqihm khenEpkst sciariblienbotbtontade$ At h t he

second horizopfal SCaN A8k 3, it can be seen that the first visible

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 lines is well above the upper part of
boundary 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 dotted
- 30 line boundary 10. Accordingly, the convergence correctlon
| 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 further difficulty 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



15 and, so on. The correction signal for the first visible scan line
coincides with the first 'visible horizontal scan line. In FIFGURE. 3,.it can
be seen-that the first visible horizontal scan line w || 16dahudse0Ren t he
first and second horizontal grid lines, which are so nunbered al ong the 20
right hand side of the raster. In part|7cul ar, the first horizontal scan

line wll fall just bel ow the upper dotted I|ine boundary 10. This sane
horizontal scan |ine W'lhl o'be visibl ed m&th@oﬁmeioca-mtmdonert i cal
format shownin FI GURE

as the srea bet we nfthe I:I rst nd;seggnd 25
hori zontal gran@themedn| EheeTsPEGS §etﬁ‘ér'h’p‘ba§'r PE<3 oun ary 10 of the
screen. For tfagaiast €he Shame numbléh:GaJREhOnizqmlf iScap %f?-%‘?*’nl"@- YoPRzont al

I Il _fall wld grindsl.
and mor e partesin PEEUER ‘aé%ﬁike?%?f?%‘?‘f}%%é?eggif T dahed 30 11 ne

boundary $0. 'Btcecmlidbngl 9f tr@%ﬁ%%&ﬁ&é’%‘bﬁ’e&“& gna‘] appropri ate
for the firstedd tl'seah%hé@mralofsone videe smrqehenpasthﬁ defIEcEYRE 3 nust

be applied to a diff erent hori zontal s NGd aklet FasimissifonFl GURE 4.
This is so, DRRRRE gr nctg%ggigggt%on values .for 35 3 given

poi nt on the seumsn drusesbeheheeréid-@él Aefleehinn GHEPAEFYy L et from the
fact lthat thee a:gféfls’ofwﬁtbﬁﬂ e Hmnq;@ngarti‘gﬂj \?@r’ighéalzom ,
grid |ines having respective in n h anuary

ot i L S R e s S

one another in the fespegtdve
verti cal fornnoﬁizd'r’fnad. iscapolingscaidde ben&aghier ARATS “Of FIOI’I zontal scan

lines will beg,phesantriRRiReEeN Vedrid Q:adﬂepiadpacmaﬂmszbﬁt’apggﬁ‘l dlines. 5
The nunber of tran ed horizo S ingessbP Safdplel bel doutsla
function of tRBPIF }s‘lﬁjré’@ ﬁ%%]ngqL g iclnei%:ltal on %éocgisszl N0 Ckregitry.
| nasmuch as t bResarEndmihted Sokbpontburieensds ¢ t9'¢al “defl ection
circuitr §°rF%Qﬁniﬁ S{@n,%e(af £Bot Badih GRS calaidrat £ frehd apgeindertical

hel ght 1 begwegﬁ horizo%\@tll Qcﬂ: qJBEeA' lﬁ'ﬁt §t§§1t$@t14m:‘ in the
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



hori zontal scan lLines will be farther apart for the raster shown in FI GURE
4. Sone television apparatus having a capacity for progressive scanning,
for exanple at double the transnitted horizontal frequend§Jadkarpeeed 2H | f
2H 15 scanning is used for each vertical format, the spacing between
horizontal scan lines will still be larger in the overscan node, even

t hough there are nore scan lines than 8in 1H systens. Accordingly, a
convergence correction grid having 20 the same nunbers of horizontal grid
lines but hayifeiay lcr3RELVEst i e . £ hedtghirdeid limpevéenbitnsmhiti&an |ines

spaced farther apart fromone anoth Thi S.+f Ry heatsrt ponperati on of
the i nt erpol’éﬁtqt(frf'ch”&ui“% gﬁd&P% 'g%%%r%"}liﬁﬁter nmedi ate conver gence

correction wadus yoeosman inhsub &PpRAFREWF « ecti on val ues, which correspond

to the intersectiong Et%HecBR?éE&@ﬁé@ Ak &l ildrC dlysgemd hanmesbeehi s can
be appreciated by a noré génera '

consi deration of hi st i d .
conver gefice dewgXageds st G@E?r@'éfﬁt‘aﬁ’ﬁet‘é?'@\’ax)r%’f cﬁ?%i?’gf]ugibg%%?r e 1P
sophi sti cat egh e 30; P YRRCEySOBI] Oh GYgitak copwmctiion akpgedSvertica

format. Projection television,appagatus, fo £qrif0NBbisest hree
projection cetdeRRt FoF 43fhe POl i8% %r%?%%téﬁe , Iugrangzgreen rasters,

respectivel ypeih§ dewmigrai afongeeach byrizemtal REAYRSGedtPEn PEbR® nust be
properly 35 ali g%ledpggstifg,lgr]e #M95Nepp rédich Ogoviy ¢reviniehaneimbewn used to
e E '

provi de t he T3PY¥ et i*on necessary to obfain,a substantial ARRECt raster
for all 1thhr ecormettolen r Hpt dgoddfLACH F\v@ﬂ?i%’f%efnsain\gﬁ %’5 \7,\5}31" é%orm gener at or

Wil 16 JanuggyarOHeS MiGidid wuehr sgstehorat $raXlen nuddgd: ofnperfecti ons

of the raster, but, not f.or t aPhh§ah edi ghiwd0rifnterpolasiahl y found
in such appaF%Fﬁ%‘.’tjf?rbi‘faallue(?o%\%ggg‘ezﬁg% correct| onﬂ;l%/sgee 5 D3ve Reskn 5

devel oped t ocgecetatdetarm nesninseTOSALBEE ¥R YT YNAT2ET V" one kind of such -
system a di ghjglsCorpfsidn intledpoilators can produce good results,

15 but are also expensive to implement. 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



stored for each point of a very extensive grid, points being defi-ned al ong
each horizontal scanning line, or as nmany as possible. This approach would
provi de maxi num 10 correction, but is difficult and expendfvenway 26@d ement .
In anot her kind of such system a smaller nunber of correction values are
stored, and a digital interpolation cirguit determ nes internediate

val ues, based on the known values. Digi¥al interpolators can produce good
results, 15 but are al so expensive'to inplenent. In many cases, the

= : - Cn _ I L i tal
m ni num bi t rfﬂiu%rlseggnts of certai ggg&onents, for exa digital, to

e
anal og conver BetP} GRCPRYER grinat, fog) exapplepnar aBfpodyi ng
digital interpoémdcamned. integrated circuits. In a third kind of system

the 20 smal |l er nunber corregtion values .are stored di.gitall . but the
i nterpol ation-is perfordbdGeRT ctfnéﬁl%ﬁ T %n‘?‘SP%ﬁ Q? b?‘ééféﬂmn’
‘advant ageous, theresushpmividéd a1 comvergende cadénohtsgspercifor amudbiple

| ution, . ' .at i st alsqg be given to the fact
that 25 seanidtThaes iRt CONTBREI Rk, o S0 SeRfodhbabae’ &t St ar e
not the same nunmebér colinvertdsahntbrimads | farl dispdaging appaideas sigoak, f
tel evi si . ' r cies, for
exanpl o 50 retigheity Yegp e Alatt Jn LI NS CHIRAL HGBHERS RS
scanni ng 30 rdats stasedosrdiffierent setpiod ciweerdammte narnectionquehoéss i n
E dt j : r i .
Nlcj);\ioﬁteeflnacezﬁlzeﬁﬁsst:gﬁﬁi gﬁgfaggﬁbég%gggﬁgg”g%gge%?}lzg%}gfltssgxgén Phes per
field Noninteglested st ofcamidl graiergenee goneeekion 5abupey saddtsatsscan
[ nes ber 35 §f ldhvdriaitecaRieATPANG Y ORIKE. QRARTBRESHEHD of 2

hori zontal scan | I pes per ]. _I'nterlac i ng at I
generates 2620/ 1Hees zorbsianidaHy praalladr with) gorizontaluscan2dtues This

is true for epdfhoeait io@és fOf NBdid foFideXaBEe QI AB! EffbreaMeragdegd. In
accordance WIs'gphacainfglsr fcgr ggggcéifggréntevéptviggi %?ghts, and a single set of
said convergence 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,



there is provided a convergence control systemfor nultiple vertica
formats, conprising: nmeans for selecting one of a nunber of vertical
formats for displaying a video signal, different verticalt6gatuas 200avi ng
different vertical heights; a data store for different sets of convergence
correction values; means for generatinglconvergence correction signals
froma selected set of said convergenc orrection val ues, said sets of
convergence correction values defining different sets of grid |ines
substantial l'y garallel wi t h,horj taI scan Elnes adj,acent opes of said

grid lines ha¥ Wg}"ﬂﬁ%%@eﬁid%‘érdhs@ iy WEALSnPavIns %Mléed?FPéPEﬁtat%rtu cal
hei ghts, and ehsraglezrised b d@ﬂe&ttt@ﬂvmmgefmor dadiatfioralires baidng

I d f | h f

narber of 11 HRRE shls tﬁhg% STREE hevaTe o delm bt FORTARLtR Seanta

i nt erpol ati ngwrléa]msgljprolgﬂraeeaﬁdrngaai diifpbagnhesnt lofit haviegnrdinaireal
ines for eackifr ovgtaeyl; VRRLC, BefgRts O qorab iR e TRl G, & ©
convergence sdectmg dmtw&axess,aléaﬁlds’gam} aecogdneastergrindudispl dyiag t he
set of | nter gl gl copueraenge gor LeGLLEN vahes andy sehagted shaged

convergence corfection va respect i vel y,“ "conver gencé correction
signal s for seeuvehtimmal gaspech beticdi ypﬂaqwomas, gerepactivelyears bei ng

responsi ve to ﬁla[llﬂ tig rrq@ﬁ% f d r ion
signals uni qB apsfri‘o%?l a{agdf or 85 erE?cgﬁhﬁ)g 9@%’% gggls}ge erelglg
vertical forndal swdeiﬂe. npcgepe aadaaumg:tﬁﬁarfs*omcﬂaudecomanb@nal
horizontal | oNepasSritild ¢1dFabsrke H\E'ﬂngé;eﬁ?h ed MRl @%ﬁg@te‘ﬂ conver gence

correction va s and stored convergen correction va respectively,
are fed to generate salll acsa¥dagsscwibve teiidaspeghaisthe inyensicnce

with a secondﬂ?@m% pforiied hnwaetigdn tawaefzﬂtﬁsprc%\fhgeiﬂs@gt :€) 8Mideioon
appar at us, January 2004 1% cqQnpri si ng, qy neans having a

w de aspect r@ Ay Rt e ai’éﬂgbyadéﬂ‘ﬁ‘?:t |3(§|Per?$an@ 18r JBARBRAL I first
and generating multiple 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



second sel ectable rasters having a common horizontal scan wdth
appropriate for said displtay neans but having nom nal and overscan
vertical heights respectively; and neans for selecting bé&bvemmrgadeh fir st
and second rasters for displaying pictures fromw de aspect ratio video
sources and conventional aspect ratio video sources, respectively, a
picture fromsaid w de aspect ratio vi dé83sour ce belng substantially
uncropped and a picture fromsaid conventional aspect ratio video source
bei ng enl arged_and cy.opped. ;1 n acc rdance third ect of.

Cvestron rsahee disBfea oA Lo Axpestaatis acteeh. ba kergealii deo
di spl ay neansohemsGmnﬂmﬁhﬂﬁpaapanbdmat|o means for generating nultiple
picture fornmats on saldﬁdlsglaé means lgg%rapterized #n that sai d.picture
formats have a conmon YLonbaltSwiddt R PPEPLAE 1O 2ai AT EpI ) neans
but havi ng dgénheratingveasieral hireimddiffereat vma&lea]fheigletﬁcti ng between

said picture formats f | ay t rati.o video
and conventional as ec?ﬁléillseo és%{}?%cﬂ(:%lg& Smc]{{]"?g)t#\not%esa(flg %ec%ceaslﬁlect
rati o vi deo soertdea biaeﬂgcbilosplcammen”:tscﬁmmmtms oot diffewenit fartiesl as
substantial | y,u ﬂﬁ{ ppped and a picture fromsaid conventional aspect ratio
vi deo source %e g 'di spl ayed according to another of said formats an

enl arged and cropped. In the Drawing: Figures i, 2a and 2b illustrate the
relative dinensions 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 16 January 2004
10a source displayed on a 16:9 aspect ratio screen, by a vertically
overscanned di spl ay 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 19dppuan004ei ght . .
16 January 2004 11 FIGURE 7 is a block diagramof a convergence control
systemin accordance with this invention. FIGURE 8 is a bl ock diagram

I ncluding a detailed interpolating f:' rcuit for a single channel in a
digital convergence 5 control systemin accordance with FIGURE 7. FlI GURES
9a and 9b illustrate nodul ati ng waveforns for the nultiplying digital to
anal og converters shoAfGURB-TASRE biBck FiGgRim oaf ascanveegdneegeshtvolew of a

portion of EY§ebIRE ifancddrdiée | | Sty sfdiagramof a circuit for 10
generating the m)(;ul g%wgifa e‘fggpna%?%!rﬂl Géllgs 9a and 9b, for a
fixed horizontal defl ¢ Pated agoHn; inchiding ¢k dgkiledi ng di agr am
for the cirtuerpolstingncireuif| fBURE sifigle ChGhinE 1 4 dipithl eokveigeacam of a

citcuit orc&ﬁr&eggi{% ' Eﬁ;l@l rdRRul %%hkn%é%ﬁ?gf or multiple vertical

defl'ection rates. ™ a%I s'a b ) an alternate circuit
for: generating the miGAPHRESy SanadoPhsiliustrate| mpgulatingr wayeforngef | ect i on
rates. 20 FldsUBE 1Rul1iptyimgCUigitalcayanalg Congeadis’ ShowheinC RIGURE Shown in

FI GURE 10a. g FlI 3ol ' rkx s Ih.FlGURE 3, in -
enl ar ged sc’gﬂ eﬁ@&)gggs‘i}épgwﬁl%%ng%ﬁ %?I.ﬁéw%ﬁ ngq{gEséagnal s for 25
operation of the con&iGdRE: 18ais rvblesks dingramooh 2i ¢ireuicIRE 8.  FI GURE 15
is a blidbk gémgatingofhed oMl gL N¢AvEMHhsOkhsWat BN FIGURESa 98! Ba@l ity of

channel s f b.g%]lerﬁ?ﬂ%ﬂoﬁ'@h%&%ﬂeé?@’fr ence correction signals. The
IS n

scan-area of a raster / 3. The
FIGURE 10b is a clock counting diagram for the circuit

shown in FIGURE 10a.
FIGURE 11 is a block diagram of a circuit for
- 15 generating the modulating waveforms for multiple vertical
deflection rates. ' .
FIGURE 12a is a block diagram of an alternate circuit
for generating the modulating waveforms for multiple vertical -
deflection rates. - _ '
20 FIGURE 12b is a clock counting diagram 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 plurality
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 leftmost




30 scan area is defined by a plurality of sections or blocks, for exanple
30, 32, etc., formng a matrix. The scan area of. a raster 20 is shown in

FI GURE 4, ‘and’includes a matrix defined by blocks, for ei@dpuarggdds 32
etc. The uppernost row of each matrix, defining area or portions 22, 22

represents the time necessary for 35;& vertical retrace, approxi mately 825
m croseconds for a 2U progressively scanned signal at 60 Hz. The three

| eftmost 16 January 2004 12 colums defining.aresag. qr sehonshed, 24
represent tifeluppgedatbRiny AFF28,8h %%?ﬁiz%ggt gli_, rgt ra.ceiﬁ(ér he same

i f
2H signal i timepnesdsat oy eb@hrhorbsertldSetARESs %‘?"‘S'boérg{}i gﬁ% %&“et 22' and

24, 24, T eRreSeRhali v Alpidianbesey! ioaliamaebondgonttieateprace i mes
respectivel y," ar

I'nact]ve scan areas. Jhe . LDk Y & @A Or portions 26,
26' are the Restilpass@dn 4 efPd %ﬁé 2?2% ro‘%’ect Sggg%telive fcaﬁ%r arga 26 and the
grid i s somephatidaar gaa héwizortarl extnpée,tinefe rE§RAGET S0 SFZ{G he
projection screen of th jecti 1 ok B\ Yiredsappapattisonsr 2fhe | mage
di spl ay portjr’EﬁF%gfvet ﬁ‘ezagcg%%%%e r@;% '% grge iﬁwa direct viewdwlhaevissaan. The
active scam6texre28heapative 3N aZf8ScontiU azblté | arger than.the ,
di splay area, gefdaddoynbogniirys EameFbpt planaeshitoan df St A BA%my be so
severe that, If uncorrected; .t eddlh &n 0 criern cehenéi pst jersdioront al

O HRRImAD oy e Frseitn e

scan |ine mayRHREV

JeE18n De ; ) _
Conver gdrte teleweisicm apperatneres &*@eﬁ\é‘gé{’ oi’lf%?gl??r‘# 5’;&;5??& ﬁfof?{eay

ontal scan
lines, even jf.nQke ifdpnded in dedmeitbivdew velerirdanvel JhetRE-H6hvi si bl e

hori zont al scanﬂ?i nes y _b b efe ktbnBodeff eQlaegetorhao g gence
di stortion. SEARnREF2 t#l% & iggeségir}kar Sas 2 o 26,%%4' $idebisRedn by a matrix
of 12 rows andspBaycdzgems defiped BERMREY, (8en hdrizont al

conver gence
correction gujidsoRavbmangy béd sbneevers WarentEewneRF AL gFPE | i nes,

;3?222?1{1V§'e¥mi§§pég?$3e”‘?e§{] g:‘liejggg?gﬁdi:%ﬂejtizlie%gnt%m retwbeR each
downwardly into the visible par fc dlsplay.
Convergence correction must therefore be provided for all
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?l X
grid lines and seventeen vertical grid lines, respectively
25 so numbered. The horizontal scan time between each
adjacenﬁ vertical grid line is approximately 1.68 e
microseconds. The number of ho:izontal scan lines require
for traversing each row, that is, the distance between .
adjacent vertical grid points, depends on the scanning ra
30 and the interlaced or noninterlaced nature of the frames:
For the grids shown, and at 2H scanning rates, there ?rjé
48 lines per row, for noninterlaced scanning at 50 Hz;
lines per row, for noninterlaced scanning at 60 Hz; z 2
lines per row, for interlaced scanning at 100 Hz; and,
35 1lines per row, for interlaced scanning at 120~Hz. i
The horizontal scan lines are spaced farther.apar
in an overscan mode because the same number of scan lines

E 5, a
must traverse a larger vertica; d;mension. In FIGURE 2,




m croseconds. The number of horizontal scan lines required for traversing
each row, that. is, the distance between adjacent vertical. grid points,
depends on the scanning rate 30 and the interlaced or nonilftapyaée0hat ure
of the frames. For the grids shown, and at 2H scanning rates, there are:
48 |lines per row, for noninterlaced sganning at 50 Hz; 40 |ines per row,
for noninterlaced scanning at 60 Hz; 24 |ines per t+ow, for interlaced
scanning at 100 Hz;. an i8S LPer ey a Reetlesgkd scanni ng at
o T O The T o SREleERicR GliSPY gbRbke

nes are spaced far.ther L{te @n overscan
node becaused¢eflectdon gurbent ofv ssd'é‘ﬁherEZ%egn‘ﬂ&h t% é’\?gggéglé lfareger verti cal

di mension. | a4 @dRE 3igaalbedanuame 12804de8leet i Airgettetiton circuit 2

generates a vertical’ deflectjon | vy Ry8ehsvized sbiard verti cal
rate frequeReSPRIYTR P2 %??i%%g%% a&t on cré Uit 2 S0 [BSARNSI Ve to
a node sdl ectoforvativrciioptbei vest keiinaed I6CE AP TR U 5 Fhe i

verti cal
deflection Chﬁ&“&f A%’Hriafl‘iitggofodﬂ@rﬁfcaa plodeal ot yEafmarsyt AP Pbdes or
formats, each 0O '

f  whi'ch may be, characteri wstgrefekear di f ferent
vertical hei YhichTrRY rﬁfdg’?’?éf‘gﬁ?ﬁiz c?r%/ aégquéﬁgﬂgiaa\sle tQ o&gggesgg, ection
signal s, whi gbrehyabehagiamer.at 8de nede 19186405 8 "By BUTORS 6. As
illustrated, the buidond sTnalbs eelactiaebe deperatstt *@%initiate nornal

and overscan nodes. Nor.nmal_.-node may_b allea, agha siafcamlst 6mode of
oper at i oh9 | GAARPLR: B PRRPENE 6 ABu &

ns "6 wou be used to_injt.i LkAgr than
nor mal nodes belSeThet svdixl depressegnkf *WtﬁaéﬁRﬁoém?jé J?'&ec'isg)tr‘f't%s a__nor nal

vertical deflgghion GYffeDimdde mipebenaperablands #i AP & 1996 °4r e shown

by arbitrary units which equal +1__.2fdeednd 66 RRAMIAYBEYusddieccper i od
cor r esponds tCtPeH"}Ein‘rretlna'ﬂ?gﬂ 5%5& Bgtf;'lc‘%nvertical field, Tv. The nor mal

current |v ZQJmmﬁhMebetugedthqptqq;mpésp@geghomn 'n. FIGURE 3. The overscan
current ghkown by dottegel soEi@XIIRRSisapnal {1heFIGIHETE TEBFFRAT Ul d be used
for the raStEﬁoéﬂy?maeggiggflggélection current Iv. The maximum and
| minimum valueé 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 2 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 2
( e video source. _ |
fonerion ;:f22ence 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 sez i
32 is bounded by grid intersection points B, C, H an .

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.



4. The raster in FIGURE 4 is larger in vertical dinension than the raster
in FIGURE 3 by a factor of 4/3. 25 Accordingly, the maxi nrum and m_ ni nrum
val ues are approximately +1.33 and -1.33 respectively. TABJaanpdo&d s
the sane for both signals, as the vertical period is a function of the

vi deo source. Reference numerals 30 4Ad 32 identify two bl ocks 30 or
sections in FIGQURE 3. Block or section 30 is bounded by idyi-ntersect I on
points A B, G and Hn Renis of sectstandazgd petabicRif 5 SF(rd Y ntersection

points B, C_JH.a8 aé%\' é,‘%’é‘m@&ﬁéa})@i&cm Qieseehi eso3nateshdundod by grid
i ntersection points , , G an

| ._Block oy, secs, o3at32' 1i&s bounded
by grid int &decPPERt g ias Bn °eor ataensdc(l\(i/.' Ef 6cﬁé§%‘? Fse tions 30 and 32
are shown i ibreoatgefatecalls B .Fl GURE pint1§ 4R8Py SRFF T2 TR terns of
t he stansard ilmtlfilt i og Qéaﬁéln(txﬂ Y}es CORIslicriinasyst €2y Yri d Gsdent A lies on
‘coor di nat'es t f, LY. G point Blies pn f)oorq.ihgaggaeggs t2ue @6id point C
lies on cogaintalledies, om)coagdinepssnf<G1li'es “On coordinates 5 (2, 1).
Gid point Hlif$o2Resonr digmgt € aid B) .algianghpgeaPeftiYes on coordi nat es
(2, 3). The Sane’ig true,for i ' . .bddaus@® thedyiHHd gaihbagh
respective W?@PGnveﬁ?%sma%a?gbggg?ﬁ%&ent because the grid points -
wi Il not coiwtideotl@oiheidxact value of the correction signal at every

grid poijy is deter mippedeRycs UpaeTp@sthy chmreasdongsénd! atfd B%GE rasters
at that 'point. These exact valu 9F EfbddiMPRneokad | | erewmory for
each channel 95 PH&Sy 3§eﬂ?t?ﬂ%ier§e@5 =5 ﬁgh"

conveérgence I gnne ' edion for that
15 parti cul aand ebInd siastezppat dtha: dJ"Pig‘ﬁst rﬁ%ﬂ‘?.e’ﬁ#ttt Hgflgéi gital storage

i's thought Ofyof@d BHHASes18tilé Inamsinyatponeachs eharwetedPBndi ng MRLT X
e L, Ceraeiar AerSlhblollicd dilteaAe oisshasionr donatiar of  (he
15 particular television apparatus or ing . :
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 cenve;gence
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

value Vg = £(2, 1), the correction value Vg = £(2, 1) and
correction value Vy = £(2, 2). _

25 In order to provide a smooth transition of the
correction signals between adjacent grid points,
interpolation must be performed in hoth the ver@ical and
horizontal directions. The values at the grid poiifs,
represented by Vp and Vg and Vg and Vy are the exac

30 desired.values determined during alignment. A two-
dimensional interpolation must be performed from these
known values to obtain the correction signal at all if zhz
points within that block or section. The unknown va u: 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

be performed by low pass filtering the correction values,

ially as
pecause the known convergence values occur sequentia ly



20 correction value for grid point Ain one of the channels will be a
function of the coordinates (1, 1), that is, the <correction valueg VA =
f(1, 1). Similarly, the correction value VB = f(2, 1), th@Jaaaeeddon
value VG = f(2, 1) and correction value VH = (2, 2). 25 in order to

provide a snooth transition of the <cbSrection signals between adjacent
grid points, interpolation nmust be perfornmed in both the vertical and

‘horizontal digeetidiiSontle ¥ednesindl pkbeeqds d i mirder tepsmwdddad by VA

and VB and VG apd VH ar a desq 1 VakUEs sedeysairyednilyri ng
al i gnnent . Ag?mggo%iqé‘r?gi"%gg e‘?(’n%tgr- 5?‘1 falie b ] Qf t hese

atron nust b erf f
known val uesteosermenitialpy evEPwe MadhesVyndHriftd A Fﬂg‘? ?%Fe{@d;& AtS Wit hin
t hat bl ock or_.sectiqopn. NKBROWW L MaHp1@S oxdehtéLyand6é®v are part of a
hor i zont al - SE3nt| T Sp}rr‘}g?gé d p'flvf gff‘%tslaﬁeoaiaegﬁéﬂdd.ne. The
. . ? O O . a d é I?%IQI% r
i nt er pol at i of*FROFHEHGYI Z0ht SR ect of may be perforned b% | ow pass
filtering thefceneefiiter relspesse thiawaudse eghal Kip\ihe Fd8r §BACEYal ues
occur sequential | #O0A hkeCacbmbOth 20ndlitsoanfiome
pr oceeds. lntté?dgér‘r OC%%DW]?SE#;%EYQ hfer»(%rgsgghg ‘\‘;@:I!rﬁée wiA1t Qegédd! wpnue Vs it
i s necessary V8&M§ Va &S FGulfit B | 31‘ SutSat ~val ue VA during a time period
equal to a ghedrspesi Nt ther oexpuplef aiyer digihe bl §0 @EdOINFERYS ds, and
t hen val VB for.the ti ri dnckhBofiét t@pTigipanse tinme is
equal toiul he 3§F; éhgpﬁ%lﬁgfse toﬁtggré%gﬁrgn Y gﬁ%l M%Atirg%kgeaﬁgpgt h
transition from val uENSE¥RAIAFAPAEIVEENSTVETEASRoNEE 1T e Wil | %gHend upon
‘the filter @oreherovépsingpivecaesdi vetaicaldyandipgetoriichd SP°TT0°ANd t he
response of thg CANYET JENCERRWEEqaERE L4118F duriher poé atdnen howighatybrti cal

Coordinate ERAd 1B nol IR £da BR ey R e e

SEan’1] NS 1 g ondsceormarprust b Snsstevar5ed U AR BHASEN D,
line X nust l¥%fd%k%&ﬁh€eﬁkfdﬂaﬂNEhEn&rMaMandawues,If values Vg and Vy
can first be determined, these values can then be subjected
to the low pass filtering for horizontal Lnterpolation.
This horizontal interpolation will develop correction value
20 Vg 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 intermediate scanning line of the first row, oOr




for exanple VA and VB and VG and Va. |If values VS-and VU can first be
determ ned, these values can then be subjected to the |ow pass filtering
for horizontal interpolation. This horizontal interpol ati'®daniary 2eR4/el op
correction value 20 VT as well as all other intermedi ate values on the line
segnment SU. Consider the interpolation necessary for blocks or sections 30
and 32, with particular reference to GURE 13. In order to scan along the
first horizontal grid line, 25 w thout regard for other lines or

interpolation, the.lo ss filtear t _be ' e uasel @ orid
poi nts A, B""éa%d’r%h?gg/ﬁgﬁ??gl T‘ila“é}ei“.gﬁgf‘\?gr Sirﬁ%ﬁiﬂg&?g%?ﬁg%ﬁ y ?.968h

ni cr osecondsin¢lowteselinensegmett A% [BisnsBorAposkt Ain&EHOrE ofC difeot

i nter pol at i ophe G MbaNhetRed S verud.calllpl adkscait Jeid poimys.as each row
of bl ocks represents a.set of ' horizontal | : bRLgEPO! ation
‘schene il usﬂ%tfee‘a “‘*IW@?‘&%RE&?L%‘”T' sizsogi%&igggﬁot%t{ebe?'art‘gég{nhgt&gg nunber n of
hori zont @ scahués mdosest pepartbenlar kn@yar §ELY NS¢ e ROF oF* YRSt di spl ay

from the fir5pshord 2nialaritdabyendds WM oRopanek of diite o j ust above the
second hori z n{'a [ [

grid line, . as is, the, ca or, al ] t horizontal
grid lines. arRitramiunisssehAke BPIthE X, %F'ﬁr?ﬁ%&%aﬁtu?'ﬁ'?gd as 6', is
the sixth interpeshaic canei ngrticel ofeparatipnsberersn drorigodbdbary 2004
16 set of hori %Rniﬁl.e%%&'cpgwhweﬁadiﬁ eJedi gt erépanvddticad’ i ncl udes
line segment “SBY &8 SHown. 1n an effor

toqsmgoo%h thetaet sansition bet ween
verticallQ adpzmats apd gifdexest ¥ider Jxan isg PPN It or i s RLied to
the inter nedipzterdinglyeshd vedve ¥r par (/a8 *k¥ovh &M § Var uett “Ror
exanple, poLnh Syis=4 anbid Rar¥ndnzts elthenpusnt A &6vd @ougdedarbitrary
uni-ts above paint The, ar hi tcar ni {,s ki e ngs t-dde-t18hkl CEd
separation b&feenThGr Y3 b1 2’15 é’ggx'e#?ngé,a-ﬁi\{gh%\nal?Sc%arggbg for different
vertical 10 dher welatand diitforcest betwesntpedrinits #PGnPRYRE cfrs 204

Accordingky, HNGeual Y8sNE s 4k PoshR & VA + Z/n * V. I VA
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



-2, VG- 1, n- 24.and Z - 6, then VS a 1.667, rounded off. The value is
between VA and VG-and is proportional to the relative distances between
point A and point S, and 15 between point S and point G {RFapuagy 2004
interpol ation for a given vertical node or format can be seen as

sequentially generating and processijng internmedi ate convergence correction
values for the intersection of each internediate horizontal scanning 20
line and a vertical gri d_Line.

fept ' Lussigtgan b
presented i it St EeguERRE"Y OJittﬁeQﬁEQIEPéﬁleacrt vt iealupsightan be

ri zontal

| qw i hiN@nCi rcuit,
Wi th proper Dats myore pEctrydde CIRPELEENER TGS 32@%?%& a+é(ﬁul“ng

n
can- be' genergt &g, ithe @aks hiberdifiEréntdaved gbrare angr RECERBH & emin
accordance w tJh

an gspect of .this khyent j PfeisatSivany,i dabhostomisagram f orm
in Fl GURE 7.m§_fprfé§éﬂ1f’38@8 ?%%’foés(sﬁm?@é'an Q{tg?rri ng generat ngff;' recei ves
‘¢l ock pulssesqeneddd aedB spycheoemedigd 33 SEBAEH S2ant al - syhchr oni zi ng

pul ses as | n?é'iécté%.e %Q, %dﬁllBSéssé]mwmonoMaméc%igr@é coRPr8PYsignals from
the PLL and trnin

g generator to ra nt 42l e 230 RRTEE8aASIOdRUt put toO
a data stor eedent D Ha%forE%8 Hg@f‘i}%ﬁe{ﬁgﬁwc%@e nce.carLectign val ues
stored thereyRiER @&;giuealimpﬂ@mnntﬁléskﬁé\ﬁnVG‘EFE‘E\%Ic%gfleescpong fo the grid
points, that 35 'és oﬂ%ﬁ%{ eahLen: Ned RS akort had] aiEnale @ENGRETRE the
horizontal afd verfPea grid Iinﬁs. Da‘;eargseg_l%reecé§rg9@{&i NS griale, Se¢s 46A
and 46B bP cedveryent® RERIUSSS SREVEPUES °each of \/\g'ict\lg&zappr opriate for
a different ywepuingak oPdeharidedts 86 dumuresAeshoRsS17OPE " haVing a raster
.Wth a parti cukraﬁ‘rga%erti cal V\Hei ght. Data store 46 nay be eg‘loﬂgi ed as a
'single stordage ramin i ch.the, set ' r epbi 8t tr @oene
another by a nost si@n‘i“?F%a‘i‘ﬁtag&&peB °Bi§tﬁ%rqw o2 stores 5

i ternativelé qgrioqib
46A and 46B ngy fieueebodied seqsepdeddr SeRRRGRIEREaPTORET cTIGD) e by a

mode sel gqli on commnd sL9nal add) deqRuntly muiatelstdng Wasc be provided

for each values is shown in in FIGURE 8. The portion designated by

reference numeral 40 corresponds to a single ch?nne% in a
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 interpclator and signal generator 40 comprises <a
store or digital convergence correction value storageqmezzz
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 e 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 blic .

30 diagram form in FIGURE 10, and supplied respecti;: Y e
multiplying digital to analog converters 56 and . )
circuit can-also be constructed with only three latcdés,
provided that the timing sequence is suitably revised.

With reference to FIGURE 8, the phase 1ocke§ loop

35 and timing generator 42 receives horizontal andtzzz:zzal
synchronizing pulses, or timing pulses related ratu;
from the deflection circuit of the television appa .

hase
The phase locked loop and timing generator prodpces ap




whi ch can be inplenented by the vertical deflection circuit 2. A
correction value interpolator and signal generator 10 circuit 40
the convergence correction signals, for mnumber of chanhfanugsy
needed, as Voutl, Vout2, ...Voutm A nore detailed block diagram of the
circuit shown in FIGURE 7-for sequentially supplying the proper known 15
correction val ues and subsequently i h8erpol ating those values is shown in
in FIGURE 8. The portion designated by reference nunmeral 40 corresponds to
a single chapnekné N gexadlidioeRapmet iy siterhs Theepaditte FPTER8Reral | circuit
common to all channel s conprises - L1 seamfedgEmecat or 42 and the
addr ess gendr§fBFNGY "ﬁf@hcgpfe%t%%ﬁ)ﬂdre%@qy& 4

val ue interpol.atar si gnal
gener ator 4@taedprdses atsrexisabedy of - Hithi%-al TESn@%’ftgiec%é‘egggrrec i on val ue

st orage ][rea@‘%tré?ntgpu%ir&,? }sit;ahwefnddﬂfet icflioed atGSI:éi_l, ;ﬁg%;& fIhL4, and
a pair of miltiplylng i tal -to-ana rLel §q Sona s68, the

out puts of wiiecKiRiBI ¥ %QESSQF%ffg%%ﬁO%\b%%I%?‘f?% 64). Storage neans 46
conpri ses atgdneaatorvandatte lstches AR &I MOSIPHEHNT A1 b%/avefagrm; shown
in FIGURES 9(a)'a e ig@ntihietb@ed/@ierckanay kP DFhES@Rvef or ns
are gener at e‘:‘lf'agfgt ggng‘lé?%?ﬁ shown in. bl 0 diagramformin FI-GURE 10,

and suppl i et Exedeceyan 2 EInmARY: S8R ﬁgg)&c(ﬁ’b'?‘t al to_anal og canverters 56

and 58. The ci rcuitTﬁanaddimsbege@@rlfstpﬁc‘!‘écF%eciﬁ’eénf“ﬁpE?ng;e(a at ches,
sequence { s sui =\ HY Qragded1bbréd thwp amdngitd%ked | oop Wth
refer eniéj totﬁ%ﬁgéfg%hgg%\a%e a? and, Li 0l 00 aNehaleEs$ A d erdieres

hori zont al agenematarcdR. &PAHIVHIZ®Tg pul ses, or ti.m.n

85 kel ated
thereto, frepe thetdeidréctbobe cloasdsia istot HBet%?%pﬁyéﬁga%%%r Atus. The

phase | ocked 19 ) Jd TR . geRSERtRichpWodticesr regtvds £6 BRthuary 2004 18
or line | ockéﬂagé)%caﬁ Pdnning at 76 times the Bort ZaMaAl griaegemcy, which
for a 2H proger¥erasfse SOIFREH RFrgpalue o

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
apparatﬁs, during the power-up operation.

_ The output of storage means 46 is available aslar.ls

input té both latches Ll and L2. The outpgt of latchnL i
én input to latch L3, and the output of latch L3 islato

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

lo
when it is time to update the multiplying digital to anaicg

r oduces

converter outputs. o
35 The timing diagram shown in FIGURES 14a - 14f

i of
corresponds in time scale to the horizontal separation )
nce o
the vertical grid lines shown in FIGQRE 6. The seque
, [
values supplied to the ljatches from the storage means,




standard is approximately 2.4 MHz. The vertical and horizontal timng
signals and the clock signal are all of 5 the timng signals necessary for
operating the ‘address generator and the |atches for the Afranyary28@s
digital to 'analog converters. The line | ocked clock may al so be used to
produce an alignnent test pattern. .Thggaddress generator 44 receives
appropriate 10 timng pul ses fromthe“phase | ocked | oop and tim ng address

to sel ect generator 42, and generates the necessagry ghg pext ward to be
| oaded into rwaepengivepity hie TS P67EARPDY Converters. Each such word

corresponds fget {xeit+iGAIGAr 6ENcBoco skl dninak IR 142 pafEfR dhr grid

poi nt, 15 expressged d st | LG feale o 0p8 i nd e, Wit@d®, LRr correction
val ues, for Bﬁﬁﬁagﬁﬁ:&éﬁ cogggggi’%}ceu |UIr? gogi {)Jigial alue §! prage means 46.
Storage rreansnusimmwrtﬁecﬁéﬁe%i%i‘fae]:“eAlfPérga Yty P 0r age means 46 may
be volatide RBHPAYns WHE Rorirect 0aslesh fueofomopo20t vl @nd das€Brhfe neans at
anot her location In the apparatus, i t r- enraiaglen. The

out put of st GPRERIRBARE AF@"':% ‘-‘g@%‘ﬁé%r & gg’ra Si?ﬁ\é% ?g: bo&rh Eggches Li and
L2. The out pwinleiplgtmh digitel i anmIAY COOVEEERT 2® SHRYSTYE GU ﬁUt of
latch L3 is ! ie '%Wé#]ué GdNpotREVATEd nhdloputooh, multiplyiing BheFtal to
anal og converter B5. e output of 1{,at¥héf2tih§ viAddd e ingt ch L4, and
the output ofanadeghvekus v, thenFEPLEYUTHE™ converting input Of PFRbkER! Vi ng
digital {0 anavegocmanyerlire 738. Fhe the clfﬁé'é'°faPé°ﬁ§gdSl?‘8"’§t6’re the present
and next 30 Vl? U%ﬁigoémﬁf‘ﬂhd@kﬁﬂl@' pénNgnéli giginilaolanatory qUrRStiep.

Lat ches L1 and 'L

2l Shes L3 ariaiie dne oAbk tarobrySFOSH 2B helen HeKk A ol e e
nul tiplyi ng dingitiplyioganbdipl donedpied RAYRRTES éé'T%% timina diaaram
shoun in FIGURES ciint1§4hu1 CRSTIRADBRdENE nvalum afcabe Vede 1780 tzi.&%t o
separation of Of _ihe verllsal, 9rid,) LHES-5R0Mbud shl PUBERE. 1Thatsiequence
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



val ues supplied to'the latches fromthe storage neans, .16 January 2004 19
responsive ta the address generator,. is AGBHCI. At 4he initiation of
clock pul'sé*f‘in FIGURE 14a, latch L1 contains the corred® PaHanapRe f or
point A latch L2 contains the correction value for point G latch L3
contains the correction value for point A and latch L4 contains the
correction value for point G AccordiBdy, multiplying digital to anal og
‘converter 56 converts the digital value for point Ato analog form

mul tiplying that analog value by the anplitude of,{h | ating 10
wavef orm on | YHaeydor FIU%“!Sh@ r"di\?\'/ 5# e d{}Bgesgﬁ Y ilhaﬁ%&ﬁa@“l@?ﬁm@s

anpl i tude wi |y haaRse cofivBitbas whild ithe chorizatnbrscan apipseeds fERMnfleG | s
converted to anal g formby. I pl i ol ; ko CcPmwwerter 58, and
subsequent | y ?ﬁ.‘rﬁ‘ﬂp??rgﬁ’gl)#f(ﬂgl'&a%eﬂlg%h@%w&/ggcaﬂ %%| a{gi gﬁ 15 wavef or m on
Tine 77. For tdrecclom stibwis Tor moaREC18nd ke RFaPeRasd P%ef's. A latch L1
enabl e pulse L iENyIHR W gital RloSdREl ok e oneenterss vdtile hbe eberizentsl GeRMpul se
and | oads 'the corréctlon~ val ue for i(NL B s hroudth Achidddh L2

enabl e pul se QG’OEQ:%E rRo i‘ﬁ'ﬁ&ﬁ éﬁﬁ%qlhé"gcgﬁégda?ﬁ‘fchg egld glf “Fl ock pul se
3 and | oads t pedchineecfilGWREI LA flbstpernihe ¥akeoCheRlh 2P0 MR Y ot ch L3, L4
enabl e pul se l,?“uéé (6N ®BoyR1li N6H! Hbmedidle scaulinen.at Thtecusritof cl ock

pul se 4 | oads e correctio val, i,pt i iz3dnaNdsdane
correction vaitie Yl4as ‘be"icﬁ?r"llf idzfgo{lﬁ‘{as{@ﬁb?f Elg% Pg c_hré{lg}rigﬁﬁ ialt(es _
pl ace dur@ngliaknckThal eepus tHhi@agRIBIECHNEr EBPSat 'ﬁey%‘g B TCl ock pul se

8, the correci,}&%ea@' HRobMy PROAT Kok stabuedo knowat ealue3agnd repell
correction va f oi nt ‘E“EﬁFg-t ored inlatch M It can be appreciated
S r p

t hat the coerEtelﬂ'B(r)l{oé‘Pd“\?ﬁl € i nt nd renmi Nyl '&abghes L3 and
L4 respectively for foAltcmzﬁiﬁ@lbep}lgag,osf\,\,ﬁqtglppsi g;_;gﬂ&vgf'eﬁ‘ta to the
appr oxi matel y oL iG8q N ¢ pAEE A0 ik rraivedl thet Menld HEN ¢an secumali&econd
vertical Pk! dcr:%cﬁ‘;efsms'c“3,°h'ﬂﬁfinwﬂsrro% fatch L1 to latch L3 and moving V|
. into latch L4, The L2 EN signal is unnecessary. The fourth latch
shown 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 1m fact
stairstep in nature, as apparent when seen in enlarged scal(?. as
shown in FIGURE 9c. This ensurcs that the relative weighting

35 factors




the horizontal scan line proceeds fromleft to right along 35 the first
hori zontal grid line, the correction values for points A and G are being
processed by the multiplying digital to anal og convert er 36 JAiyasy 2¢R4 scan
line is between the first and second vertical grid lines. The correction
16 January 2004 20 values for points B and It are processed by the

mul tiplying digital to analog convert@rds while the horizontal scan
proceeds:fromthe second vertical grid line to the third vertical grid
line. The cor®@Riiesh tbeahoed zbota oy r&&jaaeaﬂdﬁkiarlgog{&_ce,g_:j_gdfgyaitme 5
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can occur mfdeh c ul se vin romlafc ‘latc

and novi ng Vl'iﬁ. | r?%ggf"%ghki%a %I’fé‘af'fungﬁl”s\gﬁ'f%ﬁ“i"b YaNetesm dfadd The fourth
atc shown | et 6oraeach tsdan 1AAecyPimdiiiingn. e
latch shown Wit iFP@URE2 3p¢ak amstlidudet ot aeath h i ingn. Th

nodul at i h§ wawisho aes ol ontmb &Y e d- HGYRE (e . Pr QYL JE & Teasure of
the | ocation QfeFRYnPLE grpta_igczri zqnt algnggldaés]%%%glﬁmﬁé- vmeighg?’ésseplgdt to the
horizontal grid._l.ines above afd BErEINLAE PIYRER™ &ddd have 2 Weeknodul ati ng

wavef or ms ar @PPAdHBAEERE #3ch t9ean L4 neocoind idimgs eitht An oneeranot her, in

that the pealusbebednioeidtalone i 11ha? (Ui A, 0Fa0led iR Solgr, and

vice versa. e e nodul atin veforns 'S always constant.. 25
ABG V@UQﬁzﬁqlfrhave gﬁgopgggérgﬁs%ﬁn§q Y

Mor eover, .t he respecti ve zeros W3CABdLIR8S ng  wavef or s
al ways cb? ncCRENGAERNG okt (Ryien; 8nEapdd cawmibe Tesl \boird hontal |gxdmt hor i zont al

grid lines. Ninks,théespecintdlie t nEEBEdLAPLy XA onb&D REBULES t hat
for the hori 5gakabneeaMlida Glngldi g ih the sqcond florizontal grid
line, the wei ghting ‘Tact o for ™ G'FE BndAYHP
pPlying 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,



30 (lie weighting factor for VMon the third horizontal grid line, is

zero. Although the nodul ati ng waveforns are shown as triangular i-n overall
form the nodul ating waveforns are in fact stairstep in A8daneary 2804
apparent when seen in enlarged scale, as shown in FIGJRE 9c. This ensures
that the relative weighting 35 factos2 16 January 2004 21 applied to

hori zontal |y adjacent grid points will remain the sanme for each horizontal
scan |ine in pAGhowawial FIGURE KDa Al herupfdamsl wounker nbalieasiNgSwavef or ms

may have  an ouaall 133808 0bdLd; ' (AiphiL8gs ge mlacadh
saz\,t oot h pul S%Orr a%fnltﬁi %8 &é}élqgam S%Eﬂ:‘&lhﬁi Rlp és Ospe a

or rising sharpl as' .appr | Ing each
hori zontal ret¥mde PS éﬁsrmd{ﬂedtq"r‘l'é‘t\ﬁ/gvi? o?%tirg‘%ggggt é&n‘g?tes ?gr%pl ﬁé addr ess
control and tgdrizg (@ookkensl iy geragesutey, 2hdnteripaAgutSA® Rvaror m
wavef orm Yodd, will h ealc ARt ¢demf 26 w@adh usdag thee coinciding 10
wi th an ogd g’iﬁﬁbetlroerd eﬁ‘é&??gnt Z%ﬁ“gri o?.l [ ne!.n nverlso%lky, vayglorify Veven as a
triangul ar woherigontal [LiRgyECETIREPULSAPRF 1 Ll TS 6ach- scan | | ne
coi nci di ng Wi §iagwhret thugbesschitoriszshbuh im iRIGUREe 108; ni ¢ty
wavef orns Vodd and Veven-wil I Qra@PhifdldafenodedsGaD. | iGemtlS
coi nci di ng wi FATERRRPR “Sad {ﬁang%c%etéaqh%ri zont al indt boNESrrd SapREHi Vel y.
Accordi ngly, tal iesiust dedorpuiberaskt BEiAz oAbt 3#9"&' | i'nes are al ways
presented §0 LBerndlhditdinerigottgl tgtid diaral 641 coriver T2 BEXE it ed by
wavef orm Veven. -Val ues on_odd, nunbhe, Qoineant §+iQriiche?@Lhi ned. are al ways
presented to %F?Fﬁ??ﬁ?fbd%dit iggg'—{;%%na gc}g g

canver S ag agh by
Vodd. |n accomtanceusis hfem suseEEive HMSs OfnFEATI }O%Fes %élghn?ggéaul ating

wavef orm has ggpeshogoWhj ah tics 19¢! 20 exb tlo _ettige nBnpert A ngeEr8htal scan

| i nes between hoQrizontal qnid LNES - 1JdiE ther hefleist eadjualvefor@n, tohere n
i s the number PYfSesEERSTT %‘h .c%\?ntkh”@ ° ;

e .
€S in each row. . Noreover fideectison val ue
is suppll8d the wnkyiont dHElarsipn £HpFg 4G f%?f?%fanalt%

Use of modul atipgepexal 06 Endloyg Tora perdigitsfl to analog conve cegogyerLers.
amplifier 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 the screen Or

30 display area. Two circuits for achieving this result are
shown in FIGURES 11 and i12.

A circuit 80 for generating the modulating
waveforms with selectable periods, corresponding to
sélected vertical formats, is shown in FIGURE 1%.

35 up/down counter 84 receives horizontal and vertical
synchronizing pulses, OT related timing signals. The
counter 84 is incremented and decremented by horizontal

A 6 bit

timing signals, for exanple, horizontal synchronizing



2n scan lines assures that the values on respective 30 horizontal grid

| ines are sequentially processed as upper and | ower boundaries of
successive rows. The generation and tining problens of tARJanyary gpo4
addressing can be substantially reduced, provided that the upper and | ower
known val ues for each row of scan Ii&gs are applied to the 35 sane
multiplying digital to anal og convert®ers as each subsequent row of scan

lines is sc Acircuit 70-for generating the nodul ating waveforns
shown in FI %Egsga gﬁﬁtﬁﬁ?l FPANG | 5Pt E@5; exempbe eaSEiZB04 22 i s shown
in FI GURE 1G¥Nhchroub? thavpudsest er Fétraoeipidseshorbzontdle addnyerti cal

Sedkatie & tie | B
synchroni zi #¢ DUbREeShe Yerdeadk8 83&%%&1250% SRS vlggggff}}%ﬂ%m, torlaced

cont i nuousl )égcou%s f{- om0 to 2 an |1 nes r'ow

scan at 120 5TRYIEf or TR SANEST 86 Coptciauqustyogount® frdm@ theondori zont al
1ine ret?acefpal Bburslittys ofl select#b Do Uiinbeg s, daaged dP udopi Bneircuit is
shown in Fl GRELOR. v QU0 espo toagoiz ntal grid |ine,
denoted GL1. Count: . 19 |s@%1usf?§@£e¥bragn¥%zleﬁe§tm r?‘a ‘?1 né °TChhft 20

cor r esponds SHECRE (HeluRtratrgy i thetwaxigind dones &kd: 201 foEhe20ex: count O

corresponds (20 lhges et ro@); Zopk afoSrich HNQ28 1LideL erTQ.%w?OU s for
0101, b 20 to 1,

successi ve fy.SC lyi run framQ to 9, 2 ,
etc. Avert ?gﬁfsge}{%a@' lé'gl?gep%’és’é? t f‘?é‘dcoﬁ%t £ 139 Hgc K 4Bhdimeer at ed
wavef orns tBSISTHe vahe sglegedh ke tiusipesi deuseppltex diygmagimanmber is

converted tooanal cigrduirtmelsy e talodio c@,@@ltq_ggc&){y@raing 74ne Spplifier 76
provi des waygf grmy 9P oul put at - term nal 7 ifsf erence anplifier

78 produces the complement ary WaVErSHR GoYBR of 2%y niThe pyabey bt ract i ng
20 the out pEtaifsteans @idit AncrensmaAanerddnudyt £or fliighex maxdmumr ef er ence.

The fixed redentence should be. set to the maxi numoutput of the digital to -~

rovi 4ed Tor. gener antSg ousd Y RAY Toulch?, 8F' £E \yrtea fron ' °
dié&tal—to-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




25 appropriate for different vertical formats in accordance with an aspect
of the invention. In inplenenting circuits to generate sgén waveforms, it
is inportant that the maxi numvalue of the waveforms be AuaRy 2084q ¢ hat -
this constant value occur at a fixed |location on the screen or 30 display
area. Two circuits for achieving thisogsult are shown in FIGURES 11 and
12. Acircuit 80 for generating the nodulating waveforns with sel ectable

peri ods, corngsp ' t - | 2l afs0 | in Fl GURE
11 A6 bt 35 g‘g’ggﬁﬁﬁ‘%o%nﬁiﬁ‘ﬁbﬁﬁcéﬁ%%&ﬁ&ﬂ%%ﬁ?%fveaénéﬂi"ﬁ%?@sm ‘

synchr oni zi ng9FdFEBE3L 304 feftdFadi AYRREAYFANG. Prhies c itr&tagadi s

i ncr ement ed a:d.dlidgcgbgml'._sa.d Imhehevuavet al04 tismingrengmnedd andor exanpl e,
hori zontal SYREReABhELd by htAUALY 2000 13 ﬁ%&@ig- an@" {4 Gkl

si gnal s, gor exanpl e vertical = synchronizi'ng pul'Ses or Tretrace pulses,

reset the”colifererblratidaiiecydrBr ai eenita i gertical t Himing sigapls.
defl ection aheceblintdhel @ Wt s8dosOuduilysifyofiooings F3pn2@oto one of a

plurality of ta u rs, dependi ng upon the .selected vertical
format, and tcﬁglﬁ%ggcgkﬁo%d:@ Sr Ot'he‘%a%i"r“ac’fCJ!Ll ST CPHRE e%eszetrﬂ‘é"ﬁgx%’%um
counts are:' Z@xippmioouny cirzmiki Ad8. pefhe mwpnt2ds f o0 aldz a( 24mhomes per

row); 40 for mpQehls1é40f iHES aREEH1EM e bead@rEQr £8P tie AR11kBES 10 per
row). Thegsel e&ta | €. nunber, | Slégg i ed by, Xi mum outg'i circuit 86. The
clock counti f§ -GFaaPEM Y&F TR Lo BRESS as 4% PP EORERERY 19t #5%8xi mum count of

20. The nunbseleftostairstigpdOfi providesadegtebldi sipgps faf: B ghentsraxi num

counts. 1-5 The QUAOY pOf ﬁm‘,C%UEBﬁﬁtéa‘lwcf 1998¥ept£0-dui0M1 o coggtsTh
e

efer ance valdd FHEF oe? vt a7 gneial £ ounih 60cER0eT BR™ 6%t soBone of a
plurality of couhtétrabitagnam for, thdsretrmndi ig sbovheln AIEMREILIGRrti cal
format. fThe ZBerelRrLne®rMalpddisS L6 UPRd iRy vl bENERS WHIGRLEbLEUI t 88.
: ' step. The counter counts from 0 to 239, 240 to 1, 0 to
239, 240 to 1, 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 current source circuit 88 and the maxi numcount circuit 86 are
responsi ve to..a vertical deflection rate node selector 90, Operational
anplifiers 76 and 78 are coupled to the output of the didPvamnuay28ed og
converter 102, to 25 generate the conpl enmentary waveforns descri bed above.
The maxi mum count circuit 86 determ nﬁ% the nunber of steps in the
wavefornms, one step being provided fo“each - horizontal scan line. The
current source circuit 88 determ nes the height of %hel sftog\%ats]'he currents
are 30 neasuwtedtesi 8 BAr@xpedB t oan2hr HATtaryocBREE AT K i ch, provides
for matching P8 vGUREENEat £ VRIcTelsOwblkd depauiotided fenedditdgPated circuits

used in the system Far the ciycuit il|usdfedt@d, at HEc GOF rcRNvevaenes are:
kKA for 120 HRTHAGRA2ECEILY - 1 cﬁz?a{é%)k% A for 60 Hz: and..efk/48 35 A

for 50 Hz. Anedfreictdioncualud9oiigh denspigysty PREIRBHNT St ng wavef orns
with sel egtable r%%rli g&g, gggﬁr‘?es&qwmgomat sehegtdpleesedtting GPREPs, is
GUﬁE a. n

shown in Fl 16 Januar I {caMakb2Rb€, Sd£ep up/ down
counter 104 rareiressiplde §9Re®2FbHA &ﬁggﬁegﬁﬁverati cal _synchrani zi,ng

pul ses, or relai@dindd avegesi gbmtls ofThbecehdrRsl FFRCPESPhEr'ement ed and
decr enent ed bgehoﬂ%lont?%lneggg}g?_§_icgﬂ,a,leji-gaﬁdei@oﬁnmdcédnt vavefREm dift i cal
al 1j

defl ection ciPREF ertic mng si.gn 11 counter 104 counts
continuously feainOine f95 €34H h%‘bj[f%n})aqaglaé%aclk to 0. The gpxi gum count

is deternjged by mBXi NI afurthecEiBsUPEOGERF LnPnERRRRT® (¥ CAGSen as a
common mul tipl e of thetaa/agisigbges&mgﬁw wedeform t4ianadafPRBFE-°710
es. i

sel ect abl e verEPREF %o lustrate ; a6l heeatowi42 106
provi des sel e@Cabrel@®eps $MIls PBART §°%4§'t°:3?n§éagter rﬁ\(/:v)ti :Q cogats (40

|ines per rowunal@ songis addesisi geseprtor d); ARA, S4PCodnt’'s (20 Lines per
row. A countin dégg{‘gp O lidles €LBEUtKrdughsiiodh FesFaAtiRElYPp?T% ‘
wherein a %]orreéé:g‘oﬁ Sto Thxgv%a nic'{guggt&gt tiprselieet abreuitsto®p. The counter
counts frbfn 0 inpuzgoto2a0=eRy e, o) :
. amplifiers in circuit 98 drive respective convergence

coils, for blue horizontal BH, blue vertical BV, red )
! H an
horizontal RH, red vertical RV, green horizontal G

: I E 15
green vertical GV. It can be appreciated from FIGUR

i this
20 that a convergencelcontrol system in accordance with

‘ imum
aspect of the’ invention may be implemented with a minim

of additional hardware,
appropriate for only one vertic

with respect to a system
al format.



239, 240 to 1, etc., for successive rows of scan lines. The step selector
circuit 106 is responsive to a vertical deflection rate ggge Selﬁ@ fr
circuit 108. The output of 20 the counter 104 is convertedt'8"4H4 @ f or m
by an 8 bit digital to analog converter 102. In this case, digital-to-
anal og converter receives a fixed reference value. In this regard, the
circuit of FIGURE 12a nay be easier to inplenent. The output. of

di gi t allgimsanal og converter 102 25 is processed by operational anplifiers
76 and 78 to provide conplenentary waveforns as descri bed above. A

conver genceAconvergénsyintroh dysiemafop mojtiptet vettical foahets] singprisaqgpar at us i n

d | ' ' . I n,.block di f
M Gore 15reang g Seeoftla kGt o TR aP i R IR e Sog S
“conver gendideocsignad cliffevent sedical fernzate havogudifferdnt vertiesl heightssi X processi ng
ch ls. Co ' ' t t I
or 1 zont al _PACEE e 740 dfiralbele H i B Tin e UET, BTG v, green
hori zont &, II3H and 35 green vertical GV. A correction signal/interpolator
i it 40 ' Si X I h I
11§40, T BRSSP RBRoRd 5 KaFURTR RoneRE gt
st or age reegheonyemgencsegragtiomvdldes)anuary 2004 25 stores 46A and 46B, for at
I t ot . j | . i ded f
addi t1 onal Sl 5Pl o 8Bl dence SRk ol AlkeE BT QG LRE B8ORS, yence
correct i cbstahiially patdllehwittsharizoofabscangines) radjacect dnes of agitl grid linemledvirend each
tical f ' i I . - il . i | abl
verti oal R verltdl <dsBins R AL B Ao S Tl PR BRI 01 < "or ks
i n  par aldosverggesecsamection alussrheingsientedior meages ovithwbe edroe veiticalrredghtt i ne f or
each hor !iﬁ@é}}e@{ivesgfqﬁ'e Iﬂuﬂﬁer of Iinesltg’ tl% Imébfe I}etﬂﬁeésrl Iﬁlopga?é:c%ﬁ%rfplin%g?nne' S

operate i
- 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.



response to a single nodul ati ng waveform signal generator 80 or 100, a
singl e phase lock |oop and tinmng generator 42 and a single addr%
generator 44. The output signals of. each channel, on |in8Jaqugy aﬁ‘fough
6-61 respectively, are 15 inputs to convergence output anplifier circuit
98. The anplifiers in circuit 98 dri've respective convergence coils, for
bl ue horizontal BH, blue vertical By, red horizontal RH red vertical RV,
green horizontal GH and green vertical GV. It can be appreciated from

FI GURE415 2 qens ; =y ithea with
m ni rruE?ﬁ asgg%:_tgﬁct)?rﬁto Eggﬁﬁl’ent I %H%ﬁgtfrf géeldi%’%%'ﬁln%éﬂg% é%ﬁ%éf)éﬁaiggfet%lt }cl)MrtfgI%fhar dwar e,
Wi t h resperrroxigaiehs{&®em appropriate for only one vertical format. 16
January 2004 26 Clainms 1 A convergence control systemfor multiple verti cal
- formats, conprising: - nmeans (90) for selecting one of a nunber of verti cal
format® for T systey ohgaimn 1whiseingingvhpaid gerticalfermaty es an @apedt mtioefs havi ng
di fferent yebhingily 28l ghts; - a data store (46) for different sets of
convergence correction values (A, B, C G H 1); - nmeans for generating
(40) convergence correction signals froma selected set of said _
convergenc [ I | g tion val ues
et i g di Trorsagn oF R 145, e caif Bispiay meeRR R B AES0 BRI, 1

hor i zont afPRs@dmatebht&9. 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 inmges with the sane
verti chl heflghsysterp peepdieg iteanyef cﬂm@sﬁdﬁ%ewh@rrein sakbyerti¢al irferpoletiog bet ween
two adi acabndidsdo 6B incliefd fiflse) 845 BBLSHd (B6) MERBGIG b vitfon 60) T or
generating a different 'set of intefmedi ate convergente correction val ues
(S, U) foreriaraes appgmdmatelyrhiinepnintrsplation using thegerrasnandisg adigceatach of sai d
vertical {isyefBhe IdWeP Bt §418 sk LEIRErRREe ch're%&ieﬁ@ ueé AR fledfiiiaiued8 i CL 1 on

val ues; - said generating neans (40) producing fromthe set of Internediate
conver gert¥respeidirg giichlinagawhereby faid seylinlvieg mepes ate wnioladgdhce correction

val ues, 1gsiREheNBhYessehdlY HiARIRE wasbRfd (V) §1.908hd cdiRergtdbd Vi deo signal

to be displayed, said generating

correction values for even numbered horizontal grid lines are always presented to
said first multiplying means and convergence correction values for odd numbered
horizontal grid lines are always presented to said second multiplying means.

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.



means (40) being responsive to said selecting neans (90) for producing

convergence correction signals uniquely appropriate for vert | -
hei ght of said selected vertical format, wherein said_gehgﬁaﬁ?%@?ﬁ@gns

(40) include anal og horizontal |ow pass filter means to which said
i nt ernedi ate convergence correction va%ues and stored convergence -
correction val ues, respectively, are%%&d to generate sai d convergence
correction signals (S, T, U. 2. The systemof claim1l, wherein said
spaci ngs between said grid lines are greater for vertical formats having
relatively greater vertical heights. 3. The systemof claim1, wherein each
of said vertical formats is characterized by a different ratio of vertica
raster height to vertical height of said display nmeans. 16 January 2004 27
. 4. The systemof claim1, wherein one of said vertical formats has an
‘aspect ratio of aggrOX|nately 16:9. 5. The systemof claim1, wherein one
of said verti cal matd Qﬁi&ﬂisﬁq&uﬂppathmnspfcoﬁpﬁi§xh@ate|y 4:3. 6. The

systemof claim|l @rvﬁj TW%S%QYS%E%ISI gxgnean;ds?as%g% as aic;:qu gtl o of

appr oxi mat.el m accor
wherei n s&# Qﬁ%&ﬁ F%%ﬁ |9ﬁerpolat|ng neans (48 to 58, 60) include a first

(56) and a second dé®)ed8ildr Mednag (Iﬁtya%r\/\ggﬁgra 29 OE{T‘]_.@ ARpr oxi mat el y

bi I'i near tiqn ing the c spondi ng adj aten upper and | ower of
sai d st oréG'[(}’Ec%{)&;\%eeralgéec(r%l:cé:'ultS AT 8n?‘€§ﬁﬁgsaaﬁam%‘ﬁ@ Wpsizontak saane
cor r esporttidtd: Rrdnniase \foer saydsaidphult hehys Nigu BN riRf Shdrianol | ed by
conpl emerdndl YouRrSSRHd Vet td’ala'ﬂ%li%ﬁisv@ggé% %i/ﬁgdq yeven) and

Bt & r

convergence correction Al tes even %ntal grid lines are
al ways presented f§an&ilf)fifest spdectpngi hetweamssaid Torsteragence
correcti @emmeash:@rwdﬁbmuﬁt%@uaéinboﬁié%i-@é SEbH i e Yl ways

Compr 1 51t 1o° TAagR ER R Kol SollSoRFIPRa) “tptvet b cirana . - b

conprising:. - means; - a
convergeﬁ@@rGGﬁvrGPS§F§¢éNﬁ@96)aapectdrﬂgft@mamqadﬁwxdemaﬁpehtto 7. 16

Januar yh&@Q'ioZ%iaegAst'r%é' Steqngaaesgéahléiafﬂmz&é&c%eé‘ aflfigo display
reans. ﬁ& @gr% %&o% %g C%o%%ehtional aspect ratioc video source
being enlarged and cropped.

10. The apparatus of claim 9, characterized in
that 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




characterized by deflection neans (2) for generating first and second

sel ectabl e rasters having a common hori zontal scan w dth §%Bro riﬁég for
sai d di splay neans but having nom nal and overscan verti ﬁ
respectively; and, neans (4) for sel e@Ping between said first-and second
rasters for displaying pictures fromw de aspect ratio video sources and
conventional apsect ratio video sources, respectively, a picture fromsaid
wi de aspect- ratio video source being substantially uncropped and a

picture 0 source _being enl arged
and crop Eigfb§gh9TﬁQPX€I%$Eéﬁﬂuﬁﬁﬁ“a %éugghégggFe?sE%ﬁtl **t%hat said
cropped ﬁ&FF°5¥i§&|§n%|E¥Q#QF¢r#ﬂﬁqgquonﬁéﬁwentlonal aspect ratio source

substantially corresponds to upper and | ower borders of a |letterbox formt
signal. 11. The- ap arqius of claim.9, characterized,in that said picture

from said conventi Risian GPPEFRENS /i SOPPE BtBIby a factor of

approxi mately 1/ 3a &Qdea' i s atetam.c,oha@vlmgrna9wiaaaaapécflmﬂmﬁ t hat
sai d vertical hei hts pﬁﬁge fron1 | ower. val ue corresEggg%Q%{%Eproxinately
n

to a vertical heiJRens multdpdes By UnEa pper val ue
at Ieassaagpdbxphagemganug3dhan;atdﬁt&adsdndthauesatalpsctdﬁe The

appar at upoahall i % SIUACLEIZE R T, 2BLEbUTSL o S

conventi ona ratto video ~source ca accor |ng to any
one of adb$3¥@Y|m@ﬂnﬁﬁb%kuhﬁﬁﬁﬂﬁtﬁ&ffﬁéﬁmﬁt§er§é9ﬁloh6§9hdﬁto#m%ﬂs resul ting

in 16 January ZOQﬁegﬁhdtfﬁQ&ﬁﬁ%eﬂ%b%&hﬁeb@EﬂﬁﬁhssﬂideQé@ﬁﬁé'nﬁge aspect

ratio stortlo cture |na e croppi ng television apparatus,
conpr|5| rmatg; {hﬂ |n§r8me&é agﬁgﬁ?trﬁf? neans for

generat|mgdeulam@leomwenuﬁqnéknanmectomatialdodrspbayanphosur@hémamterized
in that said gl Uépect 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



formats have a conmon horizontal w dth appropriate for said display neans
but having different vertical heights; and, neans (4) for selecting between
said picture formats for displaying pictures fromw de adfelénuani2084 vi deo
and conventional aspect ratio sourcesjiga picture from said w de aspect
rati o video source being displayed according to one of said formats as
substantially uncropped and a picture fromsaid conventional aspect ratio
vi deo source being displayed according to another of said formats an

enl arged and cropped. 5. _The ,appar.at. ys of claim 14, har terlzed in

that sai as%urrocﬁpecotfpnpgﬁ Q}FPQ&Y&%EEFBF g1pgohe 3% O aspect ratio
vi deo souprios: b stcamtaita, | yeachothespcbddformaw)pmswkmﬁng)vm bor ders of .a

| Lt er boxy; 4 Al gaeﬁmlmlQmomsaeﬁaggwarefiﬁégé Sbcicharad eri zed in

t hat sai Icture fromsaid convention aspect tio'video source is
enl ar ged heFtioion [@pdapd ckere; dmrog 6§°EP+é%tor of approxi mately 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 approxinmately to a vertical height

appropriate for said display nmeans to -an upper value at |east :
approximately 4/ 3 larger than said | ower value. 18. The apparatus of claim
14, characterized in that a picture fromsaid conventional aspect ratio
video 16 January 2004 30 source can be displayed according to any one of
said picture formats, each of said formats resulting in different
relative anounts of picture imge aspect ratio distortion and picture

i mage cropping. . ABSTRACT



CONVERGENCE CONTROL SYSTEM FOR MULTI PLE VERTI CAL FORVATS Conver gence
correction waveforns are generated for nultiple vertical Eornats é?e of a
nunber of vertical formats is selected for displaying a d B‘§V&R The
vertical formats differ by respective vertical scanning rates, respective
vertical scanning heights, or both. A s&l of convergence correction val ues
corresponding to a plurality of raster |locations is stored for each of the
different vertical scanning heights. An interpolation control value is
stored for each of the vertical sgBSPRAQT frequencies. An interpolator is
responsive to different ones of the control values for generating a
different set of |nterned|ate convergence correctlon val ues for each-of
the wvertical L. B : 16 stored

‘conver gence correctlon ValueSVE%ééChﬂtﬁgﬁﬂh@éor generates the internedi ate

convergence correction val ntally and vertically spaced
ones of the raster l|ocations. FIGJRE 7

Convergence correction waveforms are generated for
multiple wvertical formats. One of a number of wvertical
formats is selected for displaying a video signal. The
vertical formats differ by respective vertical scanning
rates, respective vertical scanning heights, or both. A set
of convergence correction wvalues corresponding to a
plurality of raster locations is stored for each of the
different vertical scanning héights. An interpolation
control value is stored for each of the vertical scanning

frequencieg. An interpolator is responsive to different
ones of the control values for generating a different set of
intermediate convergence correction values for each .of the
vertical scanning frequencies, from each of the sets of
stored convergence correction values. The interpolator
generates the intermediate convergence correction values
between horizontally and vertlcally spaced ones of the
raster locations.

FIGURE 7



