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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 vrojection television .
apparatus.  Similarly, the aspect‘:atio 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 occcur, a
fixed convergence control séheme can be formulated,
accordingly. _

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

30 sources to a video 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

" wide aspect ratio. When transferring film sources to
videotape, a dévice such as & flying spot telecine may be
employed. A flying spot telecine has a viewing window cr



, 18 APR 2005 2 frame 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 |less of the left and right

portions of the filmb5 imge as necessary. This can oftn]e@ g?m
undesirable results froman artistic point of view.

credits appear, or action takes place over the entire horizontal extent of
the filmimge, the results are unsatikfactory. The results of the flying

spot technique 10 are exenplified by the sketch in FIGURE 2a, where picture
i nformation firgmet Méth6ad sopeae ragibost 4t heybethapd ad icght-ashdes of
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wide aspect BpbhPacdsf GAfkcnRhS bSsAPRSObY LM MCKE bt ;LS POSSi bl e to
transmt a vi dgo Si gnal having a 16:9 aspect 0 an 5AWheretn a _

tel evi si on app ratus is provided with a deflection system which generates
a rasteﬂ-iaV|ng a l6:¥lcernatively, the wide 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 fills

20  1less than the entire screen of the television apparatus.
Cark 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 vettically 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 prOVidé a
tnleviSLQn apparatus with a corresponding wide aspect ratio
screen. This is a good solution where it is possible to
transmit a video signal having a 16:9Waspect ratio and

35 wherein a television apparatus is provided with a
deflection system which generates a raster having a 16:9
aspect ratio. However, there are yer few such sources, and

indeed, most such sources have aspect racios of 4:3. It



aspect ratio. However, there are yet few such sources, and. indeed, nost
such sources have aspect ratios of 4:3. It 8 APR 2005 3 5 wll be
appreciated that a typical original video i nage having an aspect ratio of
4:3 will not fill a screen having an aspect ratio of ﬂd? ank order
areas would be found on the left or right sides, or bdg 5%@0 ur ces
havi ng an aspect ratio of 4:3 nmay be displayed by teIeV|S|on appar at us
having display means with wide aspect ratios, for exanple 16:9, by
increasing the scale of the raster until the width of the original 4:3

aspect ratiq;iyege Q&M&%d%m t h%yga LQ OOJbglnsl%&.eeolgmaggect ratio

di spl ay neans. .Such vertical orma €en referre as a vertical
overscan nod&'df9f BPn%TPGCECéF‘Fa‘? 5 ffor tatt P cSitént WEG PABLADP and
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nodes or fornmats. convergence control Zstem consi st ent th one of the
vertical nod&&Li PE ﬁ}b? FEapproptt dthe HofCR IRF tBenariatffd \?l ée versa. Some
nmeasur e nustasipectndar takisrgeocohmclides opehathonvigithao€orhemgance control

system i@ Orﬂ%rec%5rﬁelbeil%ﬂ§}rsﬁ1%s W tshefll £ T RI8NaVCES LA nhQr Bt S.
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Verti cal 3erats ?re %g
hei ght , Sty EHFTekYent® 25t t‘ﬁeertr ePYeBF FFLIERE Tt EA formats will
have di ffer &ﬂrt@ppewa@dﬂat@mr coaister alpoantae itew, ahdr botrems aifethreé deo

di spl ay neansurd@ Imgg@qzil\aebscaéls@r 0k nd g apltangS Cheed wii@r beexanpl e,
may be divi ded |nto a X% tnd colums, for purposes of
conver gence controf‘Sper‘ﬁré Ib ulﬁ’dg GS’/S‘if[}thae s°8f the rows and colums in turn
define &5cross hat chChagiing the vertical format to one of a different

height, for example the vertical overscan mode described
above, poées 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 mddes or
formats. A convergence control system consistent with one
of the vertical modes will not be appropriate for the

" other, and vice versa. Some measure must be undertaken to
modify operation of a convergence control system in order

25 to be consistent with different vertical formats. Vertical
formats 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
bounda:ies; for the same video display means.

30 The active scan area of a displdy screen, for
example, may be divided into a matrix of rows and columns,
for purposes of coavergence 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 sectioans, is somewhat arbitrary and depends upon the
expected range of correction which is needed, and the
desired level of perfection in the resulting rascer. When

the factory or a serviceman performs an alignment, the



The nunber of rows and colums, and accordingly the nunber 35 of sections,
is somewhat arbitrary and depends upon the expected range of correction
which is needed, and the desired |level of perfection inR the resulting
raster. When the factory or a servicenman perforns an al |@ﬂﬁ§.‘hﬁ>%@ﬁ§ 10 APR
2005 4 green geonetry and the red and green DC adjustnents are or med
first. Thereafter, the exact value of the correction signal at every grid
point is determ ned by superinposing the red, green and bl ue rasters at
that 5 point. 1;I'eheese exact values are stored, for exanple in a non-volatile
digital menord; S EhdePBRFEXedd ftdye #gehandogreet ioon asijgaatentts cliel S I equired
the al i gnmentPed feirgedatiost f orrielab rpak] i Ehb ad ARPILRLUS, Ol NSt rument . An
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hori zont’af | IVREtHsal sehriwcki zZBor 2 bxatper idd: SRDBEALY 1P ilbedka GOrrection
val ue at poi BiroAthOr Sdhd i ate j ally.adjacent correction val ue
at point B, gh.gﬁepeces.slr to Zgﬂgggétﬁéyd]%ny%éﬁf‘%ﬁi e‘%%é‘e\?m ue VA during a
time period eqda 'foq’é""g °d"Spaci R betamsdpipeintbe AimpdaB, iand then to
out put val uedvBired hsheradaws perild. fAs: lonig asihbe dddi@hg £RSPONSE tine
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meke a gnpot nggensi ti o 'ftrom(fSO val %q\%doméa ﬁ%n‘VB_mfﬁép?gigbﬂ%e time is

dependent” upon- -t he FITPEMSt TTPR iR pritevef veAue sl af ttdle goidnad bgtsonvert er
and the respdiserddmgcobbthéncony eppeng-ipeWeEoARdtd fdn€kignal at all

points within that section. The interpolation in the
‘horizontal direction may be performed rélétively easily, -
_for example by low pass filtering.the correction wvalues,

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 adjacent
correction value at point B, it is necessary to

25 sequentially output the value VA during a time period equal
to a grid spacing between points A and B, and then to
output value Vg for the same period. As long as the filtar
response time is substantially equal to the grid spacing,
the correction signal will make a smooth transition from

30 yalue Vp to value V. The response time is dependent upon
the filter at thed output of the digiéal-to—ahalog convertar
and the response time of the convergence power amplifier
which drives the convergence correction means, such as a
convergence correcticn coil.

35 Interpolation in the vertical direction is
significantly more difficult, because the known values of
vertically aqjacent grid points are not sequential as each

horizontal line is scanned. Verticzl interpolation may be



whi ch drives the convergence correction neans, such as a convergence
correction coil. 3 5 Interpolation in the vertical direction is
significantly nore difficult, because the known values of vertically

adj acent grid points are not sequential as each horizo i

scanned. Vertical interpolation my be 18 APR 2005 5 pe?131%%g@?2ﬂ@§e
digital or analog domain, as is known in the art. A digital convergence
control system may conprise, for exanple: a digital nmenory for storing grid
coordi nate val ues defining a convergence correction grid 5 for one channel
of a video display, a convergence correction signal generator responsive to
the grid coerdbreie inakbesdagidatlook ne et iredidaraivalafed sShbfAeenithe grid
coordi nate yalugs, and 9;208 QGvkpLEAEO! Adhg1CEyouidt mafor determining the
i ntermedi ate val ues. An analog 10 igtergogqgh%g CiLeuld,fiQE detgrmning the
i nt er medi at €°"Ral s Ty SSBPH se? PoPIEXanpie: 'digltal -t o=anal og
converters foabrtibeags ihloesr défiatiagyal gesvergrhcent@nseddr” AGEHi pl ying t he
val ues of adéaacc‘éﬁé VeI tiGabeos i dedi Alispray, Sueaessiome by conpl enentary
factors. 15 Digital conyerqence syst ens utiI{;@-Qg ghgiggﬂd:or anal og

i nt er pol at i GIPEERFELPR 55 LA IIFERYITEEF FA°PRE TolTow ng” U'S. Patents:

4,401, 922; 4422i0d6e vURB, 240:to 4MPIMdiaty wiged 7ot L H5 86y,

4, 6635, 117, Vﬁﬂ% 46721245 vEiGe 2ddidd @RabnpLeb| e rbolaciory erigenée cont r ol
20 systenms which nust. provide correctj.on_f mu tigheaygidd cal formats can
be appreciat@ﬁfﬁﬁtFé?égﬂﬁﬁé Fot T %geagélﬁ._ In each 7 FIGURES 3 and
4, the dditethddrpelrettangrsudesfenstasd Byriaf er¥ndE REMET S %10 represents -
t he boundar yvagjesamgks&@/ﬁge\/! dep dxrmgaeof di¢iiadvitorambppar atus. Such

25 an i mage nmay be the_i mage displ ¢acQf vr16aihadg. raynd e in a direct
vi ew t el evi s?‘&%""a‘ﬁﬁéﬁafﬁ’é, or grrrﬁ§ %%Oltaile “Screen. of

! , & Rrolection el evision
appar at us. |nuksciyéhg FrEURESes ahddacendc P 8ER “For? "eXahpl e, ‘has an
aspect ratiog,0feskiod, Whi &dndiemtheaagpietrarati o of a typical w de screen

30 notign_picture format, The rk.soli d Jectsangk e; dasj gnagtiedl &y reference
nuner al 13" n each oPlﬁﬁEbhé§“§%§§8§§ §§

analog interpolation circuits are disciosed in the
folloﬁing U.S. Patents: 4,401,922; 4,522,019; 4,437,110;
4,473,844; 4,549,117; 4,553,164; 4,835,117; and 4,672,275.

The additional problemé for convergence control

20 systems which must provide correction for multiple vertical
formats can be appreciated by reference to FIGURES 3 and 4.
In each of FIGURES 3 and 4, the dotted lipe rectangle
designated by reference numeral 10 represents the boundary.
of a displayed video image of a television apparatus. Such

25 an image may be the image display area of a cathode ray
tube in a direct view television apparatus, or may be the
screen of a projection television apparatus. In eacﬁ of"
FIGURES 3 and 4, a screen, for example, pas an aspect ratlo
of 16:9, which is the aspect ratio pf a typical wide.screen

30 motion picture format. The dark solid rectangle designated
‘py reference numegral 12 in each of FIGURES 3 and 4

i reical
represents the boundary of the raster far a first ve

; s nsidered
format, which for purposes of discussion may be <O

i . dark line
a standard or normal vercical format. The dotted

in T ' encs
315 designated by reference numeral 14 1in TIGURE 4 repres

i ving a
the excended boundary of a second ve;tlcal format, ha d

i ical
rasrter height larger than the first or standard vert:

i i is be
format . For purposes of discusslon, this format may



represents the boundary of the raster for a first vertical format, which
for pur poses of discussion may be considered a standard or normal verti cal
format' The dotted dark |line 35 designated by reference nuneral 14 in
FIGURE 4 represents the extended boundary of a second ve Pc}g(?rd@i
having a raster height larger than the first or standard ve r mat .
For purposes of discussion, this formgg may be 18 APR 2005 6 referred to as
a vertical overscan format. The raster for the vertical overscan format

has an aspect ratio of 4;3. A cqnver enc n sig {..besgenerat ed
for each ho"reréedrﬁegl *QcER FivRET |lﬁa§ \gr egcgg Ecr'ﬁlas?ourlcﬁi:hgje H‘lzlh§‘t'35 conver gence
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convergence correcti @QneHRGLAferRle cHAkYSLNMESENIE rule banaeﬁefaeery fpizven
point on the screen, irrespective of the video sounce ot the pertical

format. In %A doFEEoRERh 1EhiiigGed Mk AoASTR 784 art convergence 10
correcti gn sitgialryedde bergerteical et ichr 1eaoh<:¢1$ﬁazzromsala fynanion M such

that: the correction n t bilve rhOhéZ YHrdlec8G8R Fhb€o£QiMNCi des
with the fi r%lf 5T zé‘%‘gr ﬂ%‘;c% bﬁl c:toheerli”grrectronesr gnal for the second

hori zontal ‘exlare Inusg bei b M“G\Mftoﬁ PRY JEUBMPHSYS 20nFRF SEERT ne; 15
and, so on. The G te%l 88 Ghgnalddoorsculresf besthe/iwirdtliealsfanmat ne

coi nci des vvrththe rstovi n c ,| BoRl s it can
be seen t hat!® REFIEi & s‘?bteqn cizuzoe(r%t %ﬁbgéaﬁ‘p trﬂr?e%\%\nt fal | between the

first ahd secorckction séanals grand hIer Feserghpeniey £ash r’i‘ﬁr‘fﬁéf’@ﬂ | ong the 20
right hand sidsg, of;dehe stagt ehac mnaarddmbaaonthisgxfaxr Sor hbei £bp%tal scan

line will falé# ust hel ow t %enérp 8 %Etsed,ltkr - DoUNGakkr1@ondlis same

hori zont al 3998 WiSFR M visible in t over scanned,verti I
f or mat shownsa:am HI@URENS, corsradta oy ed Betwden ’E’H% 999 ARFLZRakR
hori zont al %-Qn Hes doin\é@hésa.bm&ﬁ dkhﬁ Jepped parizafcalboradalyng0 of t he

screen. e raster wn in F t.h s & Sidblg hglj_razont al
scan |i nesovvr pndf 39 ‘H‘etwecg C?ﬁee‘%%l rd af%dl g?%h %rrlzon:t al qrid Li nes,

and rore par stanl Brdey cdimmbdeatelsh Bt itsE UppEPLHAIT FOEEt 85273 0 i ne
boundary 10., A¢cOr dinQpsurkng, CONVEI YA & ek0r kRat i Oine first visible

horizontal scan line will fall between the first and second
horizontal grid lines, which are so numbered along the
' 2() right hand side of the raster. In parcicular, the first
horizontal scan llne 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 the screen. 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 correction
signal appropriate for the first visible horizontal scan
line for the raster in FIGURB 3 must be applied to a
different horizontal scan line in the raster of FIGURE 4,
This is so, because the coanvergence aorrection values for
'35 any given point on the screen must be the same.
A further difficulty stems {rom the fact that the
grids, which are defined by the horizontal and vercical

i .
grid lines having respectlve intersections: A, A'; B, B'J



signal appropriate for the first visible horizontal scan line for the
raster in FIGURE 3 nust be applied to a different horizontal scan line in
the raster of FIGURE 4. This is so, because the convergence correction

val ues for 35 any given point on the screen nust be the

difficulty -stens fromthe fact that the grids, which arzfgeﬂ%ggh?gogthe
hori zontal and vertical grid |ines having respective intersections: A A
B, B.'; 18. APR 20057 . ; N, N, 0,70 ; , do not coincide with one

another in the respective vertical formats. This is so, because the sane
nunber - of hori zoptwal sscan,lones .wi.ll.,beo presentcbit wash veetically
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the | i I di ctates that
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farther apart for the r ster shown in
FI GURE 4. Sdmddt & e¥i BInGh iappal dthtfs \HEPPNgoW S apati thF fd&'r FFbyPRssi ve
scanni ng, fgoce%anpy eciatcudaupl e Itdwnichansnttid edohot Fzomtigls ibnequency,

denoted 2H sourc% g’?vé&%{ﬂ@ 09:4 § #.S fﬁ@&t?@r@@i‘f@ﬁit?@lrdczmtmt the spacing |
bet ween horl zonta scan 11 nes V\ncf in the verscan node,
r

even thougtraskeéré af &Pokdy ETCHRES |3 r%?t“haﬁhel‘r?r ﬁ's%'fte’r%al c&dPbingly, a
conver §ence fahkeeeh s Odr Gihiogin haw i MYGEURRD 4t Hécsawres mbabev®e of horizontal grid

lines but r}ﬂo ’lg.nﬁal'?éagxethSEt&Qﬁ ﬂ'@'fgf}thg\d—|Aoaf}@VQohocrnaZQﬁtsale-scan | i nes
spaced fart apart _from one_another. This actorugegg§ n operation of

the inter po‘-l*%&’t"‘i“oﬁ“cr FEURE & -usBAE o- GeiidraAPR 29 Eried| at e qgonver gence
correction amlatdsybébneanrdgnes 26k novanrdonr eéef GirafRBedt MR corr espond

to the intgSechhoRs:.&da th*&%lhgﬁtzpnﬁﬂqu&fﬁdyyedédcmah grid idrees.  This can

be appreciated by a_ nore general con3| n p ted
conver genceS Mgl L8y IshE T CBFERI TR eV| &P "(:)rﬁ':Ptf tz‘rgag{)ééire uire

SOphIStlcaIEEtween horizontal scan lines will still be larger in the
overscan made, 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 Xnown correction values, which correspond to the
intersections of the horizontal and vertical grid lines.
.This can be appreciated by a more general consideration otf
sophisticated convergence control systems.
Certaln television apparacus require sophiscicaced
30 convergence control systems, even for a fixed vertical
format. Projection television apparacus, 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. Aanalog waveforms have been used
to provide the correction necessary to obtain a
substantially correcz raster for all three cgthode ray

rubes. A conventional analog waveform generator will



3 0 convergence control systens, even for a fixed vertical format.
Projection tel evision apparatus, for exanple, conprise three projection
cat hode ray tubes, which project red, blue and green rasters,

respectively. The inmages projected by each video projection tube nust be
properly 35 aligned with one another. Anal og waveforns have§bAdARuBEEH to
provide the correction necessary to obtain a substantially correct raster
for all three cathode ray tubes. A codiventional anal og waveform generator
will 18 APR 2005 8 normally correct for the first order inperfections of
the raster,ndiialngt cdoresherddrcheC @Rkt Cat@sk dinpbOEEEONGHs WUalley found in

such appar atys, [ 9hLal nGOMKET ASNCE 20T Leal] O SYskerp. faug Deen. S
devel oped to genefate nore conplex correéction signals. T °Gnhe kind of such
system a diygitgdlycéevedtidreuwadl @g@pasatysored for each point of a very

extensive grid, poinpsyi®fl hflRfigaadeabopse8aGh 8Ost RN veSGRIAAI NG | i ne,
or as ngny S _possi bl e. This approach mnﬁld(PrOV|dg maxj mum 10 correction,
but is dPffitPECBAY EXpERT AT G §OFfpFaRBAEX “Arfeghd?het *93d -of 18uch
system a snmiel ginduobesudi syOremecti digvedleraret $oorediuearid a digital

interpol ati q, Llr eyt Jies A qt eLped] vgLu §'db%§:ﬁ Qn the known
val ues. EXgitgl interﬁ% atgis can prodégz d%% sreéugtg ’ S'QEht are al so

expensi ve t QeiREl 8REHRed |1 oRshPachs Berizprtalkiseranin®i tHideq@T éfent s of
certai n conpangnias, pdosilEdanplmisdagptabch owvdilal pgoeDiw aid:cinium needed for

t he necegsar r ti J I . [ el [ rpol at ors as
I nt egr altegd c??érrgﬁlgtég&y‘l nl_g)% tlﬁ{ ?gfll%g%d?g?gés%s%nﬁq‘sgk%a‘lz% JII';Jing:llqur(@a&r‘ﬁriunt)er of
correction V& @esthee kingd af diught a¥pyem. butsaaéer nRWipRA &5 on is perfornmed

in the anal egrédesbisn vadhies hae preoved, advand agoaus] hscayeilatiibaui ts can
provide adequale. PLECL SO AN cL2a8LYLES v flesd DOYES GiPUne WRTRICration

must al so be given t hat scanni ng rates exanpl e
progressive“@gaﬁﬁingP#%&Q%#eﬁ“teZHPlaFérﬁo?a%fﬂio 4R 99PhITehidtrries and in
all telle¥i sibdf a2ppal$d UskpariFet ebevmplone@ppanat usngreaapsr alblee at one
or rore Ver%h%%hu&rglue%%éé%%eég%éseé%ngggtggkIé%mﬁéggnég; é%% example
digital to analog converterxrs, needed for the necessary
resolution, preclude embodying digital interpolators as
integrated circuits. In a third kind of system, the
20 smaller number of correction valuesrare'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 cost.
Consideration must also be given to the fact that
25 scanning rates, for example progressive scanning rates at
2H, are not the same in all countries and in all television
apparatus. éome television apparatus are operable at one
or more vertical frequencies, for example S0 Hz, 100 Hz, 60
'Hz and 120 Hz. These frequencies correspond toO scanning
30 rates based on the principle electrical mains frequencies
in Europe and the United States, namely 50 Hz and 60 Hz
respectively. Noninterlaced 24 scanning at 50 Hz generates
6§25 horizontal scan lines per field. Noninterlaced 2H
scanning at 60 Hz generates 525 horizontal scan lines per
35 field. Interlaced 2H scanning at 100 dz generates 312 1/2
horizontal scan lines per field. Interlaced 2H scanning at

120 Hz generates 262 1/2 horizontal scan lines per field.



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 218Api2005 ng at
50 Hz generates 625 horizontal scan lines per field. Noninterlaced 2H
scanning at 60 Hz generates 525 horizon®al scan lines per 35 field.
Interlaced 2H scanning at 100 Hz generates 312 1/2 horizontal scan |ines
per field. Interlaced 2H scanning at 120 Hz generates 262 1/2 hori zont al
scan |ineghper iki elrthe 1B rApsddh 2005 i%aThiferingt] r yerf @kagpté vierhdrahna
format, for exanmple normal and overscanned. In accordance with a first
aspect ofoﬁﬁgsfﬁ St invention, there is provided a tel evision apparatus,
conpri sing: video di$pl acdedaschaviing aa Wirdesaspepkct atdfo; theefdregéhon
means for .generating.first and _secqnd el ectabl e rasters having, only one
AR ot AR e A

hori zont al' Scan W dt AT ot t €5587 30 O PP BN PR hale ng a

nom nal vertical heidget dieblay ovetscmviwnerdiwiale hepght raspectively, said
vi deo display meang gigégf@g n%E%nsnaklgr nunber_, of hgri onta%_scan | | nes
when sai d second raSterhavitg "Saird ovel scAléFtFeal Theight®%s S§ERT at ed
t han whenssagdtdhlest mreasees hawwvhgg sapdiyommal weridcakl heicght wsdth

generat edi.oEals, [ Selech | 19,008 of nald fid st 30d second,. rastet s, for
di spl ayi ng pi ct'ures Prom wide aspect ratio Video S8uf cBIHIY CGAVERTT onal
aspect rabpPogli dend saur cesyscas pemttiivelly heigbichrébpdcta veilet useifir omisai d

w de aspegt ' L.de .ggﬂ{ i tantially croppe nd _a pi.cture
fromsaid cgé]gge%ﬁe\éhgl 8 spe\;ci'?lgr gt F’I?)éji\}fecfeghg%ﬁ ccéfj{}léjré%?%g%]gdscgﬁdgé?%spped;
and, whenvwbapdspidt seecrfd orasaird heonuenskhodabvaspeat veattiigalvhdéghtsols ce i s
in a lettegrhox, fLr At havi a 4 S rati I.Gtu ti :
surroundeg top and%go?tonfﬂ%abgrggﬁggfﬁgggéugé%%ﬁ%?%ﬁ?yﬁﬁ%ﬂgﬁbﬁﬁggl%%%tent,
sai d wi dehaspetisr gehorperdi on substantially fills said display means and

said bars are subspantialdy. cggﬂgggmgln%ﬁgcg&dagﬁf mﬁﬁ%sg sgcond aspect  of
the present invention, there is provided a nmetho ?or I splayr ng wde
screen aR8S%tENdaPH aSpedevind i @ipreres e fspgnalistei nespacd] evasiconvideo

sources and conventional aspect ratio video sources, respectively,
such that a picture from said wide aspect ratio video source is
substantially uncropped and a picture from said conventional
aspect ratio video source is enlarged and cropped; and,

when said picture from said conventional aspect ratio
video source is in a letterbox format having a wide aspect ratio
picture portion surrounded top and bottom by bars having
substantially no picture content, sald wide aspect ratio portion
substantially fills said display means and said bars are
substantially cropped.

In accordance with a second aspect of the present
invention, there is provided a method for displaying wide screen
and standard aspect ratio picture signals in a telewvision
apparatus, comprising the steps of:

providing said wide screen and standard aspect ratio
picture signals to said television apparatus;

coupling a selected one of said picture signals to a
wide screen display means;

providing a deflection control signal for selecting a

normal or overscan deflection mode;



apparatus, conprising the steps of: providing said wide screen and standard
aspect ratio picture signals to said television apparatus; coupling a

sel ected one of said picture signals to a wde screen displajg Agareps
providing a deflection control signal for selecting a normal or overscan
defl ection node; 18 April 2005 10 changiong the vertical or horizontal
anplitude of inmages displayed by said w de screen display neans responsive
to said deflection control signal; and, selectively providing to said

di spl ay neans duringnhsagthg Gwer §6a01 &8f I08Chi o1z s Amp NSt ANt thehhgont al
defl ection and a changed vertical deflection of sufficient anplitude to

overscan SEPHRERE PRy AEhngldy ns?lffeerbr%/ﬁﬁ%ﬁy FSEDRES e FPODEI Hhdtopsaid

i Il ustrat eletthect ®lratcoverdi neRshbonsandf Vi deo di Spl ay screens and video
sources having different_aspect ratjios. FIGURE 3 illustrates g matrix
defining a conver geR&ES oI TEcPEBR §ri% tPorasd 18- LaypBERnS A4379i sets
source g| ?pbaye@h ofeflct@ofl aspech rc@hb@aﬁ&r@égﬂ?zdﬂt@)%eélebtit&i radesa a g
matri x definin conver.genc correction_gri a 4.3 aspect ratio video
Source di SPAYEN Br G oo o HSFLTR  AF1 GUSLITERT PR FUFE B4l I5yersean
overscannedidi spdyy meges. FIGURES 5 is a bl ock diagramof a circuit for
generating rasters av% ng different vertical heights. FIGJURE 6 graphically
illustrates the dif Wed i@ Jertical deflection currents for rasters of
different vertical Fh&ﬁ@ﬂ 1,A8aARRE 2095 1IFLELRIE & tile achhotke d:izacghamnﬁﬁ a

t t d ith t GURE 8
bl ock gt S KPRt & oear Fad' CI F B6rat Y ePr BT [T AT gl e

channel imadidsgital 5 convergence control systemin accordance with Fl GURE
7. FIGURES 9a and 9?G6§éu§tr ust (% latln Vefégfy%ing 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 source displayed on a
16:9 aspect ratio screen, by a vertically overscanned display
mede.

FIGURES 5 1s a block diagram of a c¢ircuit for
generating rasters'having different vertical heights.

FIGURE 6 graphically illustrates the difference in
vertical deflection currents for rasters of different vertical

height.



for the nultiplying digital to anal og converters shown in FIGJRE 8. FlI GURE

10a is a block diagramof a circuit for 10 generating the nodul ating
wavef orms shown in FI GURES 9a and 9b, for a fixed horizontal deflection

rate. FIGURE 10b is a clock counting diagramfor the circ § ;gpﬁ
FI GURE 10a. FIGURE 11 is a block diagramof a circuit for'l ner g the

nodul ati ng waveforns for nmultiple horizontal deflection rates. FIGURE 12a
is a block diagramof an alternate jqgircuit for generating the nodul ating
wavefornms for nultiple horizontal deflection rates. 20 FIGURE 12b is a

cl ock counting di aggaguierithe. slwwchasﬁewwofrhmowalzqa@ae FIGURE 13 is a
portion of the matrix _shown i

in I isaal e. FIGURES l4a
t hrough 14f <?}3afst PECESTi M rit] Cor'éal‘%ﬁs )2%‘ POQQO%‘%S\% %ﬁ

onver gence
control system showd IGHREF} GURE Blo¢k GURE~ps récﬁl%“ﬁcﬁg of a
conver gence; . COHAQl is¥Stepriavisdy & playrd ichgnnél czharandllsut@lc generati ng

a.pluraljty convergence correction sign h@épqchhga-; of a raster 18
i s show? i nCEREEIIENSFS “PRETS vsgre[ela“?sgédéqﬁdﬁgal Y plural |L§ of sections
or blocks, for exariGERSS, 982mdet9b ilievenate &0%{‘?9’){‘9 TRESESESh area of a

raster 20 i gh@{@ fddlth%JBE?]%ga@du p6| Ao aoteériecsdehbredidy bl ocks,
for exanple 3 tc e 35 uppernost row of each matrix, defining
areas or poFtIFBW"s 8'22 22' represents the tine necessary for a vertical

ret race appr oxi mat &hystmES 1hpcingebdngs diraremAl roeddi ¥8Fy scanned
Si gnal %E‘Eragﬂﬁ‘g tdee Rokigli ot w&%eb&ﬁné(&)ﬁwhzlnotmnﬂgsdéfil aRdg ar eas

or portlons represent .th ,QL each horizontal retrace,
whi ch for tr?é"sa?r’é a A4xe% kg F%r?t J flggﬁgrg?%g I]c10 m crosgconds. Areas or

portions 22, 22' andFITRHRE240D {gp é:slgﬁ:fcatzp\,rét -Tg Afagram
circuit shown in FIGURE 10a.
FIGURE 11 is a block dlagram of a circuit for
15 qeneratinq the modulating waveforms for multiple horlzontal
deflection rates.

FIGURE 12a is a block diagram of an alternate
circuit for generating the modulating waveforms for
multiple horizontal deflection rates

20 FIGURE 12b is a clock counting diagram for the
| circuic shown in 'FIGURE 10a.

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

FIGURES 1l4a through 14f illustrate timing signals

25 for operation of the convergence control system shown in
FIGURE 8. , ' | |

FIGURE 15 is a block diagram of a convergence
control system having a plurality of channels for
generating a plurality convergence correct;on signals.

30 The scan area of a raster 18 is shown in F;GURE 3.
| The scan area is defined by a pluralicy of sactions or
' : i The
blocks, for example 30, 32, etc., forming a matrix.
scan area of a raster 20 is shown in FIGURE 4, and includes
' . The
a matrix defined by blocks, for example 30°', 32', etc
. i ini - ions
35 uppermost row of each matrix, deﬁlnlnq areas oOr portlo
22, 22' represents the time necessary for a vertical
retrace, approximately 825 microseconds for a 2H

ost
progressively scanned signal at 60 Hz. The three leftm



|
|

5 vertical and horizontal retrace tines respectively, are inactive scan
areas. The renmining areas or portions 26, 26' are the active scan areas.
The size of the active scan area 26 and the grid is sonewhat |arger than,
for exanple, the boundary 10 of the projection screen of FH? 53n 10
t el evi sion apparatus or the image display portion of the cathode ray tube
in a direct view television. The active scan area 26' and the grid are
considerably larger than the displdy2area, defined by boundary 10. Top

pi ncushion distortion may be so severe that, if uncorrected, the 15 mddle
of even thecdiumsts Wefinond sirescant| poet s Bdw 2HOVEARAREEYS iTheo t he vi si bl e

part of the diSRlca%ed FORVEIIENGS iEORELT icutaaStWitiRer €borendaapeovi ded for
al | hori zontal, scan .| i nes, even i

o] si bl e.
Al ternati ve?y,S’t‘—H‘é‘lndﬁv?%?ﬁ?’é‘"ﬁ‘cslgll'z’ogﬁa'fué;%oé‘%qﬁg#es tﬁex%e&)go bl anked, if
not correctpdrfiomsc@ivergenaed didst 841 i oREPrEEER2bEVE h‘g&e& ve scan areas

26, 26' s definend v ﬁoﬂﬁiéde‘aLOfreLZaé@V\@uﬁ’hd ré6peciiumy, abé ch define

conver gence correction hitteen horizgpt i nes and
sevent een vaRRFEhye GiPl F‘Fﬁ%% é‘?pé&f“? IR aéogﬁ retrlgégdzT%e hori zont al

scan time betweers eachacadjecesn waeescal T*g? isdzei Ak e 35PFB%i Hiftely 1. 68

m cr oseconda ed NEs NI Ehe0hr 1@ QRS E aAla tdeteshaeUioredxafmle t r aver si ng
each row, at is, the |st nce betwe dj t ¥eidd Gl i8EL fhdoi Nt's,
depends on £Re BRUMIATg Paf’g ébe afa It glfﬁt‘lé"f"lpegegea\! I’IO%%I [it eflaced nature
of the FPaneslevioiornt kepgratss stowhe &F‘i‘égatdm@é’aﬁﬂﬁfgc’“rﬁ e§"®there are:

48 lines per.tQuie f 0y ROBENLRTS atiat iCanBiNge BivisAohiz; %G akkhes per row,

for noni nterl aced sc in 60 Hz; e§ Nol-10} ngMf 0 nhAt end aced
scanni ng at S£86 ﬂieag’ﬂﬁn ag& %% s a%ér c%ggvb or |yntferu aftced scanni ng at
120 Hz. Thedh@piznrﬁlaﬂars@arﬁlhﬁﬁéy HWS3EYe O f artWeP APAT L ""i n an overscan

node becaus%lgh_grgm n{uym@r sof seeare |dhaes ipustcanraebrde @4 arger vertical

0 ronst 08 |AGEBEF ol SPRL205, R e e o sy f ol 1

gener at ection current | v sgg |z$d with a vertical
rate frequeiwylwgwghal inse ther ViR Pl PR I T I T 2 i s

Convergence correction must theréfore be provxdeq for all

norizontal scan llnes, even if not intended to be visible.

Alternatively, the nonvisible horizoncal scan lines may be
20 blanked, if not corrected for convergence distortion.

Each of the active scan areas 26, 26' is defined
by a matrix of 12 rows and 16 columas, which define
convergence correction grlds having thirteen horizoatal
grid lines and seventeeq vertical grid ;;nes, respectively

25 so numbered. The horizontal scan time between each
'~ adjacent vertical grid line is approximately 1.68
microseconds. 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 noninterlaced nature of the frames .
 For the grids shown, and at 2H scanning rates, there are:
48 lines per row, for noninterlaced scanning at 50 Hz; 40
lines per row, for noninterlaced scanning at 60 Hz; 24
lines per row, for interlaced scanning at 100 Hz; and, 20
35 lines: per row, for interlaced scanning at 120 Hz.

The horizontal scan lines are spaced farther apart

in an overscan mode because the same number of scan lines

must tcaverse a larger verctical dimension. In FIGURE 5, a



responsive to a node selector 4, which provides command 5 information to
the vertical deflection circuit identifying one of a plurality of vertical
nodes or formats, each of which may be characterized by a raster of ,
vertical height. The node se node selection signals, which a different be
responsive to may be generated, for 10 exanple, by buttong 6. As
illustrated, the buttons 6 may be sel ect.ively depressed @ARR %ﬁnorm&l
and overscan nodes. Normal node may be operable as a default node 0
operation, in which case buttons 6 wbdl d be used to initiate other than
normal nodes. 15 The solid line signal in FIGURE 6 represents a nornal
vertical deffBEIFdh dafirenion voi fha trixigrner anes aniveicnuoa val ues are shown

by arbi traryeabetsiomiculi refuaty tyn@NdaitetesPactd (RlYicIhe gl i od
corresponds fggq&g@# iye . duration of each vertical field, Tv. The nornal
current v 20 woul d@ be 08édtVn tYRFTricdledeheGhtah BIrGURE B.isThe overscan

current shohRSBYNbNe & i medexsensitan af whech nordmldes UEs@Rtagwoul d be used

for the §astafosh®Wbd *oFk BURE, T L6 o4 N FI GURE. arger in
vertical digension than the rarsrflec?algiel—faéJR %%"J ?‘6 ’O% YYH3. 25

cuxf

ac

Accor di ngl y, th&" ntud Midtdhd ff nyermsedl mesearer ﬁ)‘;—'ﬁfmﬂéﬁu medat yo£+1. 33 and
-1. 33 respethigb| yay He cperhodeyzed Byt he raabBc for Datikesignal s, as the
verti cal pervbedlt&eh i QCtIQQ o] i squrce. Reference numarals 30
and 32 iden é’\i) exggh ks c 'Locwcte:/lg(r%ggl QFTa(iJFSE 3 BPOTK Ot Sect i on 30
i s bounded y grl TS §é€f‘f‘bﬁ' potts mAY Be @egwpuqd.Bfeck or section 32
i s bound@d B¥2gPLel it druseotsoh. pointisl 1B stCackk anchd puR e bh SURE.A, bl ock or

section 30' bleSszéladﬁdalbydg Fdssddt 10 ..P verZaand H.
Bl ock or seg ' |§ bsc')fmdelgl\cr El)?ﬁttl? % ﬁ%%&f‘leétnidoﬁ %’6| fits B, C, H

and |'. Bl oc s or secc’ﬁma godf By B %?ﬁ&mﬂslﬁ %?ﬁaa*rl@eaod%ccaﬁ e I'n Fl GURE
13. 18 APROPOOBtidn, in which case buttons 6 would be used to

initiate other thaa normal modes.
15- The solid line signal in FIGURE 6 represents a
.normal vertical deflection current Iv. The maximum and
minimum values are shown by arbitrary units which equal +1
and -1 respectively. The period corresponds to the time
- duration of each vertical field: Tv. The normal curfent Iv
20 would be used in the raster shown in FIGURE 3. The
overscan current shown by dotted line extension of the
normal current would be used for the raster shown in FIGURE
4. The raster in FIGURE 4 is larger in vertical dimension
than the raster in FIGURE 3 by a factor of 4/3.
25 ~Accordingly, the maximum and minimum values are
approximately +1.33 and -1.33 respectively. The period Tv
is the same for both signals, as the vertical period is a
function of the video source. |
Reference numerals 30 and 32 *dencify two blocks
3() or sections in FLGURE 3. Block or section 30 is bounded by
grid intersection points A, B, G and . Block or section
32 is bounded by grid intersection points B, C, H and I.
In FIGURE 4, block or section 30' is bounded by grid
intersection points A', B', G' and H'. Block or section
35 32' is bounded by grid intersection points B', C', H' and
[‘'. Blocks or sections 30 and 32 are shown in enlarged

scale in FIGURE 13.



In terms of the standard notation of an (X, Y) coordinate system grid
point Alies on coordinates (1, 1). Gid point Blies on coordinates (1,
2). Gid point Clies on coordinates (1, 3). Gid point Glies on
coordinates 5 (2, 1) . Gid point Hlies on coordinates (Zgg a)éﬁi?@ﬁgoi nt
| lies on coordinates (2, 3). The sanme is true for grid p tSYAY 2 G
and H al though respective correcti(m val ues may be different because the

grid points wll not coincide. 10 The exact value of the correction signal
at every grid point_is deternm ned by superinposin ed g%, gyeen and
bl ue rasters at that™p&sfs Phese cpﬂe"'é’l lﬁ‘gg“té’r'oergc}s ored i'n non-vol atil e

nemory for eastdioharmelysaet, gepd gseimt thd iesnvereeardiagtsgntgnt 1
| nformationclog Al Nl blkas-dSladSi @ BpparGELs sarintnst Lisent . | f
st or

t he digita? age i s thought of, for purpgses of i .rati.on, as a
.corr espondi Agy eeerdiaatase (Grid) -cﬁ?%t?‘g‘ﬁ't\/gl EéeW?‘T Aeotl'? %tr?ggl on of the

coordi nag es (of 1f he qard ipadnar HoLi€ls pod daoddipet her (Zvordls, @¥édconver gence
20 correction,val ue for grid pqi ip o0 of plhesghannelsuenisbke be a
borinh e soetdiyeey (ord © phocs

function of PPhR" ¢ hat’ i's,” the correction value VA =
f(1, 1). Siprldrpginther'cod'ectiopnd vl RleyBuads £85P§tI¥%he correcti on
val ue VG = {42 091 0% a1 @Gl B8 a8k Berafe Bebbidse 23h@5yt i @rderst o
provi de a srrpotle"l transjtion of the <correction signals between adjacent
grid points¥ilinpet p%‘?%leljtf{ll"rrust be performed in both the vertical and
hori zort@l directi orehe Eracralvadueapt tlee R rrossiiafsSignpah s &YEEY by VA

and VB and X@g,&ngoi/ e dd1eaxaelh B9 deséfnbosahgeshdeted ngredaduring
wo-  di

al i gnnent . ‘mensi onal inpterpolatio t el proed f& omt hese
known val uedneoPbpt af3c e & Fg‘éFi gﬁlganarlfr{gé‘L‘tse ggﬁcgf%ﬁ% poi nts within

that bl ock groseatimmorrhe latiiewnenaknesoR2acinghyrah@R are part of a

hori zontal ?—%%%&%ﬁ@ %%é haln 3 qdaes RoLghabht eTeihythonatgr ithdd ne. The
interpolationin"the horizontal direction may, he perfornmpd by. ! ow pass
filterihd tpersoenberioRlvatUies 2PBREAGER The KNdwn conver gence val ues
occur sequerliyathy 86odSgdPR aght of, for purposes OL. '
| illustration, as a corresponding matzix, the grid
correction value will be a function of the coordinates of
the particular grid point. In‘other words, the convergence
20 lcorrection value for grid point A in one of the channels
will be a function of the coordinates (L, 1), that isf the
correction value VAA? £(1, 1). Similarly, the correction
value Vg = £(2, 1), the carrection value Vg = £(2, 1) and
correction value Vy = £(2, 2).

25 In ordér to provide a smooth transition of the
correction signals between adjacent grid points,
interpolation must be performed in both the vercical and
horizdntal directions. The values at the grid points,
represented by V, and Vg and Vg and Vy are tne.exact

30 desired values determined during alignment. A TwO=
dimensional interpolation must be performed from these
known values to obtain the correction signal at all of the

. v
peoints within that block or section. The unknown values Vg

£ i -2l ine X that
and Vo and Vy are part or a horizontal scan 1

75 does not fall exactly on a grid line.- ‘
The interpolation in the horizontal direction may

be performed by low pass filtering the correction values,

i as
because the known convergence values occur sequentlally‘



15 each horizontal scan line proceeds. In order to smoothly go fromagrid
value V,. to grid value V3 it is necessary only to sequentially output
value VA during a tinme period equal to a grid spacing, for examle
approximately 1.68 5 m croseconds, and then value V3 for th S&ER@%B

period. |If the filter response tine is equal to the grid spacing, the
correction signal will nake a snmooth gtgansition from value VA to val ue VS
The response tine will depend upon the filter at the output of the digital

to anal 00 CORVE h8L: 10nale i 198R0BBECLLad Ne GOBNRI SN SrBBRRE D! 1T er.
I nterpolation i.n the vgrtllga C}}jl rectTon reduires. nore processing because
vertical ly &% &&8ft IgHfd 3 0bt disnkPed=HR cddenot ‘Gclare2_ghent Tl |y
during the samseqoencbaldy owgamt' vehee Yosheddy & drimsxaepliied ewealinknown

val ues VS a 5 VU.on an |i X b ‘ ) fr t he known

val ues, fo&%e%aﬁﬁllg Wgélntgg’vﬁ%n x%%a%%ﬁf&%&ﬁk%gfﬂelsf S and YU can
first bedet®Roseaorifestnd diNgds VaLhe t Yerf e “88LT ARG dd™e 8FARYt ow pass
filtering fore haei 2ental +ddRinaQl dihenis ddia kertgong@id ispaennglati on wil |
devel op correction val ye 20, VT as.\ﬁll gs all ot e% I nt rirredl at e val ues on
the |ine sé:&‘?eﬁf’rﬁﬂc':fﬁﬁs?’cﬁé}ﬁlt &L Li RRET pbI HPPER RERBLEED £8P 0l ocks or
sections 30 vad@e3¥a W tveb Mecul Bhe resmonteetime FiGIREePSNd ¥RPDr der to
scan al ong tdhg ff'i&EEthE'vﬁrQélt&Jtpﬂ&' Bel LRE, afn cWht BOULnd BEAIDak B OF her
lines or .interpolation, the |low pass filter nust be fed wth- the val ues
for, grl@ péinst §ha regPamie OSEGGeRPPEFFILIEe PRIEF VTR BT HFopr oxi mat el y
1.68 mcroseconds. kavemsslatinneinedhateetdived dhpeseien megdirgsr an

| nterpol ati %r%cg%@e\é\@i&? HdEAS Laws: 011 B Qukacahe 3P B ldoBaiagegach row

of bl ocks represéents a se orizontal 'scan | ines. An irétrei\rzggl:g i on
scheme il | usPrae&ddoj RO QEREF FEPENhiably i FhE"? at1™% A 3 RiRber n of
hori zontal scam Lines afesteafli fod esarplyerdi® LABNQER BN USSr Vot AT di spl ay
fromthesfingt cROEEZQNE Ble O infhski BE &@céhfindal €BdmOthd henawawvphlisésabove the
second horizontal grid |ine S_1i he ¢ f |l ] gce ri zont al
grid lines. fﬁolrnteé‘F%'BbjFaYé i %ﬁgl‘?ﬁea@%fe‘mt fe?rallalgglt i@?i‘{eﬁdd g@' 6', is

the sixth i nfaer Fedsat Be s@atwrnigield, nehetet el fds shnr omen gye subjected

to the low pass filtering for horizontal interpolation..

This horizontal interpolation will develop correction value
20 Vp 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 aiong the first horizontal grid line,
25 without regard for other lines or interpolation, the low
rass filter must be fed with the values for grid points A,
B and C sequentially at intervals of approximately 1.68
microseconds, However, intermediaté lines impose a need
for an interpolation scheme which treats rows of blocks at
30 a time, as each row of blocks represencs a set of
horizontal scan lines. An interpolation scheme illustrated

in FIGURE 13 is based upon the fact that a number n of
horizontal scan lines are required to traverse the screen
or other display from the firsc horizontal grid line to 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', is

the sixth intermediate scanning line of the first row, oOf



18 APR 2005 16 set of horizontal scanning lines. Internediate scan |line 6
I ncl udes |ine segnent SU, as shown. In an effort to snooth the transition
bet ween vertically adjacent grid points, a higher weighting factor is
applied to the internediate 5 val ues cl osest a particular K Mp ?(mgl ue.
For exanple, point Sis Z arbitrary units bel ow point A and (n-Z%2
arbitrary units above point G The arbjgrary units correspond to the
vertical separation between horizontal scan lines, which will change for

di ffe(fjent | Veréé'htcaif ll-@:&%ﬁ@hﬁ a&h fidyf araet .V}:ld@@rrﬁéca.ﬁifi sahamgu&t@n&

Accordingly, the value V1 = (n-Z n* vg.+ Z/ln * V. L|f. V = VG =1, n
= 24 and Z = ¥ChHiaT ydne f.e%'é?‘,‘g r%{lnd‘éd%hﬂ'f'? Th E\Palelftafoirg bRt WERPR/7, and
VG and i s progor ttimanalittion bhewes atdnrd cdildyaad pacdrat wadd pointsA and poi nt

S, and 15 betﬂfﬁﬂbé“%ﬁ%gy@%gﬁdg@@ﬂég iG aYphtkaatoi fieriRRledhbanater a given

vertical node ©or fo e seen as Se uentﬁll ene;c_,atl ng_an

processi n§ i Nty HEdiCHOS °85n 9 ePHENE 3% RBOFR 0BT I%Péé" ‘or F°Fh8*#PeFsecti on
of each i nterg@iditate ikori aeplelasgamiivsgb2@oli peiends anderthi-eal grid |ine.

I f these corrections val ues an be .pr.esent [ nce to the
hori zontal | oﬁcb"pta@sryf iulnflgfi RE°ET Uit %\?\n tﬁg%r%%%{r&%ﬁf' %g%g preci se
conver gence corrmpicodt soghhe vertinglgespraabion nPetergen fpFazontah

convergence CQUIL LGl SYRLEN k{1 ACHRNEs Wil bredthaspeetcall this

invention js shown in block diagramform in FIGJRE 7. A phase | ocked | oop
(PLL) and& i AorPafenémst Glﬁ'fﬁ?r?'g%e‘f’\f%é’ cFIrSEEmbEF%%%,syvsé"retmECal synchroni zi ng
pul ses and hoktestiaig ynEheome g d852h4n hiplk & 2AR *3¥caddreda
generator 44 teceiwes aonhrol 2signalzs =f son:hée WV 1= andévi nrogndemerator to

generate sequential, addresses ag, OULPUl LAgavdald SE0becGre R4 Sipre 46

has the known  ‘tonvergence correction val ues_s‘fored therein in digital
form The knowvme wad laesveodiesporels thetveengppdnpof mad &t 35 P89 the

correcti o valuas o ddiee Bt ghgessidns of the horizontal and vertical grid
lines. Data store 46 contains ,two LS. ACA and_46B of converqgepssa

. S
correction val ues, eadfgrtical interpolation fox-a gty ‘
or format can be seen as sequentially generating and

processing intermediate convergence correction values for
the intersection of each intermediate horizontal scanning

20 line and a vertical grid line. If these corrections values
can be presented in proper sequence to the horizontal low
pass filtering circuit, with proper timing, a precise
convergence correction signal can be generated in real

time.

25 A convergence correction system in accordance with
an aspect of this invention is shown in block dliagram form
in FIGURE 7. A phase locked loop (PLL) and timing
generator 42 receives clock pulses, vertical synchronizing

~ pulses and horizontal synchronizing pulses as inputs. An

30 address generator 44 receives control signals from the PLL

| and timing generator to generate sequential_addresses as
output to a data store 46. Data store 46 has thg known
convergence correcﬁion values stored therein in digital
form. The known values correspond to the grid points, that

35 is, the correction values at cthe intersections of the
horizontal and-vertical qtid 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



of which is appropriate for a different vertical node, that 18 APR 2005 17
I's, having a raster wwth a particular vertical height. Data store 46 nay be

enbodi ed as. a single storage nediumin which the sets at ed
fromone another by a nost significant address bit. Zi&tAbéf)ZﬁﬁE‘a
stores 5 46A and 46B may be enbodi ed as separate storage medi a, select abI e
by a node selection conmand signal. In 'a?ry event, a data store will be

provided for each vertical node which can be inplenmented by the vertical
defl ection ci ricyi mavznqAacmsm iwdrthval part icxwkpoivarvkcahd'siddtal gener at or

10 clrouit 40 radyceset i GANA AGRGH ear 8% [ ARgIb0sEbBagd Gledimunuber of

channel s as are ne ‘;/‘g’-'é nor e_.det |Ied bl ock
di agr am of t hevhdighc §he §ﬁ6§vnar€f r?“FfIf@lHREt?aF% d'ugﬂ?r %T?V‘es%pﬁl Ving the
proper known Ja&:sttors&qatimaaxvtalatﬁ&emdbsubsequmtdaymnwr pditd isvPprelose

values is ghov% in N,k CR%E 1-?’& Qrt Egnsgg‘.&ra&@atjggrgge rr;@:{,_%rence
S

nuner al 40 corresponds ngl e anne mul tic ann]g stem The
part of the O\ﬁ@rlélqta@rlﬁcm'ta ‘E‘?ﬁ?ﬁrﬁ?]ﬁ?t&PP Eﬁ'&?ﬁf’éﬁ $18Bfpri s at e PLL and
timng 20 genear@txﬁr, éZdaad $teraddnas segerevidet o4, edhe vortientli ordeval ue
I nt er pol at or naI S ala dgk@é@ pcr HiGHhak
q‘rrl.eci} an be urgigﬁ%rﬁ)é’nt%% ‘rf?gr'mﬁle @éx;@i el t Mn 5

convergence cof of a r t_latches
identified as 2.1, A Zork8chien mal%dnt&rﬁarrt%r 3Ad FFEP? ‘E)enera or

di gi t al - t ppanal QG [eNUer beas&ué@s altk 2ore@rothee admretsioh whjrelsar €osumed
by operati onal lifier orage eans, 46 co $€S @budgast two data
stores 46A and“éfB%B’eﬁb(?Gl 8??%%\?9?&& %83\/% i gJRES 9('a) and 9(b)
are identified. as/ouewen and Vodd. The waveforns are generated by the

circuit shown in block, 320 rgrg‘ggmé‘cprgpdcrq Ei@ﬂi\ b, casdcstgxplt exhown

respectively to- rrultrlﬁyrng digital anal og conyert and,p8. The
circuit can alid EHé;ant FE\Et%W’tW%%Yy SPﬁPg%”fgd;{:?h gl;:BD%?OVI deng that the

timng seqlSenQﬁaﬁﬁecmﬁohabhyuéevamcbuwetdmengﬂmrerm?erppéaFF@JREh%se t he phase

locked loop 35 and tim.pg gener at ke QCei ¥RS frafiizantiabiqmak aderity cal

synchroni zi n ul'ses, or. timn ul ses rel at ed theret
Y J Egrerence numeralg4 correspon%s to 31n€13 channel in a

multichannel system. The part of the overall c;roult
.common to all channels comprisés the PLL and timing

20 generator 42 and the address generator 44. The correctiocn
value interpolator and signal generato& 40 compr*ses daca
store or digital conve*gence correction value storage means
‘46, four B-bit latches identified as LI, L2, L3 and L4, and
a pair of multiplying digital-to-analog converters 56 and

25 58, the outputs of which are'summed by operational

' amplifier 60. Storage means 48 comprises-at least two daca
stores 46A and 46B. Modulating waveforms shown in FIGURES
9(a) and 9(b) are identified as Veven and Vodd. The
waveforms are generated by the circuit shown in block

30 diagram form in FIGURE 10, and supplied respectively to
multiplying digital to analog converters 56 and 58. The -
¢circult can also be constructed with oaly three lacches,

.provided that the timing sequence is

With reference to FIGURE 8,

35 and timing generator 42 receives horizontal and vertical
related therelto,

cuitably revised.
the phase locked 1loop

synchron;zing pulses, oOr tlmqu pu‘ses
from the deflection circuit of the television apparatus.

The phase locked loop and timiag generator produces a phase



fromthe deflection circuit of the television apparatus. The phase | ocked
| oop and tim ng generator produces a phase A 8 APR 2005 18 or |ine | ocked
clock running at 76 times the horizontal frequency, which for a 2H
progressively scanned NTSC standard is approximately 2.4 MHz. The verti cal

and horizontal timng signals and the clock signal are I timng
signal s necessary for operating the address generator a%&ﬁgplgggggs for

the multiplying digital to analog cohBerters. The |ine |ocked clock may
al so be used to produce an alignnment test pattern. The address generator
44 receives PR ilakbRed 18164 AthnWlgsas 6 omddie cphaserheskes | oop and
timng genepator 42, apd geperat the ne r ress sel ect the
next word to" Beli8sded” Fﬁ?g P prloﬁreggﬁeal%/ s%%%%ﬁ NIP?og converters.
Each such V\ostthrmndespomsro&im&melm@n\ﬁeﬁgénceﬂtﬂ)ﬂ-ﬁ%@tﬁcéﬁ #8flue for a

particul ar ggd.o; Rieal, tlﬁmsxmmﬁd 2Rad e REOE B8k 1y idin@int Akef 81 Mohe wor ds,
or correction values, for each ctchannel are stored in a dlﬂal tal val ue

storage meansheidimipngy aganahﬁa&*&cwwy BE PRTEICIN P8 2AFFEFhati vel v,
st or age rrean<§ene.<k61tlas&yaha uﬁéala&@emarﬁafry;:hummtti;ﬂsdm@dadgitmmtm)n 20

vol atile stof Gy rre%fvgr ?Qﬁt ]’[ciq\aet R LE dNe X %l}ara%lislgf dueddg the

power - up oper orage neans 46 is avarl e as an
i nput to bot‘FPI%HCE‘h‘é@ Bp ahﬁgﬁl‘?entrﬁéﬂ(‘}u?ﬁﬁ'ﬁeb‘f l atch LI. an input to
| atch L3, and the outraut a@lirt 84 cdedetatdrand 2bedaipids ta@pirbprémmerti ng input

of multi [qul nﬁ“‘?&% to5 ?natr?eq p%%r}.\ée?.gﬁfceéfsl ?%nguttg%ngf latch L2 is

an i nput e outplt o i's an inplt to the
converting Imra@prnﬂptl BhGi B eNafiasaltheonarRt R AP eEEr tO58e Lot
latches are M&.edlet:& sbehetbhBe PI&SRY iwtd BRXtmdBl: tdlwiey HagieaLhro

mul ti plying di toaaog converter t de.L2e
sequential I'y* 'f%llao (’fo\ﬂ‘avfaﬁ BR2* nextct W V4 hgsggglsed Ei é‘?‘%hgg Lg and L4 are
si nul t aneoustynteradade whernectieon dlne tf@ruﬁd&%%“t%arﬁjlgtnﬂl PPhYtdigital to

anal og qoyvegisFe QPRS- sBErIBewﬁldElq‘;g;adl ageam shown in FI GURES 14a - 14f

The words, 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 volatile storage means at another location in the
apparatus, during the power—up operation.

The output of storage means 46 is available as an
input to both latches Ll and L2. The output of lacch L1 is
an input to latch L3, and the output of latch L3 is an

"25 input to the converting input of multiplying digital to
analog converter 56. The ouﬁpuc of latch L2 is an input to
latch L4, and the output of latch L4 is an inpuc 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 converter.
Latches Ll and L2 are sequentially loaded with the next two
values, and latches L3 and L4 are simultaneously loaded
when it is time to update the multiplying digital to analog

o converter outputs. . '

35 The timing diagram shown in FTGURES 14a - 14f
corresponds in time scale to the horizontal separatxon of
the vertical grid lines shown in FIGURE 6. The sequence of

values supplied to the lacches from the storage means,



corresponds in tinme scale to the horizontal separation of the vertical
grid lines shown in FIGJRE 6. The sequence of values supplied to the

| at ches fromthe storage nmeans, 19 18 APR 2005 responsive to the address
generator, is AGBHC1. At the initiation of clock pul SglgllAl@ Fl GURE
14a, latch L1 contains the correction value for point A 2005
contains the correction value for point B2 latch L3 5 contains the
correction value for point A and |latch L4 contains the correction val ue
for point G ACtOIRANGIY tonfiPei p99ises @rgeratoro mal @gacanoertemcSG
converts the dilgd tialicdaltuenf of eDddK pAlbe anah ogrdudem 4AY! 1iplying that
anal og val ue by, li.tu of .the Veyen podul ati.ng 10 wave ormon l'ine
79. For the rov&c{)[!‘ﬁt%tﬁggl%tes St W TR &Eeléortf?'ﬁ’s“ta%pl ileGaR W11 be one.
Sinilarly, the S¥Ydesi she v'armactfmn pellnt i spaionvert edcE® @nal og form by

mul ti pl yi ngSdi g:idra:|a.l.fn@ anal 09 £0rRd 66158, :@P%ﬁl&bi‘;qgﬁg Q(“[E'“ plied by

t he val ue of th(gm Q gul ating wavef orm o How shown
in FIGURE 13, this \}5Isu5 f’sc‘i’é’F?ft’ﬁ“I yetpe L formmind ful sdccantiurgd.vat t he

end of clock p&Wé@lP&Hhug flidg i gl ndo Bnhnb@ é@ﬂﬁg}der|55290$g%ggg %ngn in
FI GURE 14c occur: aiap o] t] vaI own .i n Fl GURE
igied120814005, %ﬁqﬂ% f& Ecg eha ch ﬁﬁf"SemEJa\LI?”f &98ndh8F cl ock

14b and | oads th correctlon atc
pul se for &JI AESFCENYRLI QL RA Gt amplibede | Y Spabhempidseilny, L4 EN

shown in A @GUREat4@ooscom ring: at9.t heoenehdf-&) @k kS hdgads tE‘FEURE
correction vahye £QfsP, n ch L3 and the orrectlon va 25
1 fs éééﬁlé%de LQllage an %*ﬁ%%apﬁéte ?hﬁ%ﬁﬂjCEFBEK

for point H|ntolatc simlar processta
pul ses 5 throuﬁﬁ B (PRRMPtaC tisecante pfed dloo@apatsBoldn dshe correction

val ue for poi ntultiplgies eligitall abchndBbandtheccor sectd pn val ue for point
| is stored subsequently multiplied by the value of the Vodd modulating
15 waveform on line '77. For the row shown in FIGURE 13, this
value is zero. ' :

A latch L1 enable pulse L1 EM shown in FYXGURE 14b
occurs at the end of clock pulse and loads the correction
value for point B into latch Ll. A latch L2 enable pulée

20 12 EN shown in FIGURE lac accurs at the end of clock pulse
3 and loads the correction value for point H into latch L2.
A latch L3, L4 enable pulse L3, L4 EN shown in FTGURE 1l4d
occurring at the end of clock pulse 4 loads the correction
value for point B into latch L3 and the correction value

25 for point H into latch L4, .A similar process takes place
during clock pulses 5 through 8, wherepv at the end of
clock pulse 8, the correction value for point C is stored
in latch L3 and the correction value for point T is stored
in latch L4. It can be appreciated that the correction

30 values for points A and G remain in latchés L3 and L4
respectively for fouf clock periods, which is equivalent to
the approximately 1.68 microsecond incerval between the
first and second verﬁical grid lines. In other words, as
the horizontal scan liné proceeds from left to right along

35 the first horizontal grid line, the correction values for

B points A and G are being processed by chea multiplyinq
digital to analog converters while thea scan line is between

the first and second vertical grid lines. The correction



in latch L4. It can be appreciated that the correction 30 values for points
A and Gremain in latches L3 and L4 respectively for four clock periods,
which is equivalent to the approximately 1.68 mcrosecond interval between
the first and second vertical grid lines. In other mordg 2@3 t he

hori zontal .scan |ine proceeds fron1|e;é to right along 3 Bt F%BQUS

hori zontal grid line, the correction Vvalues for points A and G are being
processed by the multiplying digital to analo converterslmhile,the scan
line i s betwsthues Heor incdntand 36t dhdreePrPeai~gtivy 968 THR £ itT ecti on
20 18 APR 208%qyed Las fawvalpqi Bésvdrcid Wnate prodessedabylt Reamul tipl ying

digital to analog converter 1Lle hari z |1 862k o RRECERHssfromthe
second verti 85?C'g?<?sdn€/ﬁ°ﬁ‘e%th§ ?gééér{%ik{%ngé%t€€% lglri d 1ine. The correction
val ues for peentscal awid lingre Processedtbyn et R (G951 PPAGCEi it to
anal og lqpnygr%géspygggﬁ%éHP%yhgﬁéz@uuqypl%sﬁ@nérg;m&mxtb Fmambqhzf third
vertical gri ine to the fourth vertical .gri

i | lustrates ERBYSEREF TUf et taﬁdn%ﬁhzﬁ&%a\]io??%%eé'I:‘#]%redt{efgglﬁgfﬁe( 61)

i nternedi at etEtad vémeichl Brédcuinento theafiduyoh t vRKE igdlefsifs L ane-

[ lustrati Ves%ugé | *ﬁé NG s Bk 2AHAlycReaBuk L8088 . arkheurguRULoYOh§RTE
changes in steps. e yoke current proceeds srrﬁot th%/ frT%rg lérdg__vxgm\:/al ue to
known val ue &8Tath@&sihttiof&'Re bW HAE@t i FERPI Ny ® ATt ernati Vel y, either of
| at ches L@ anfldLdoMagdevavFoanst 4od. illfuskapthve2of 2 loiaflt é&e t hen L3, L4

EN can occur, after, ¢l oc l, 3, FVIRG VB [eomdatafuddest @nl atch L3  and
nmovi ng VH | nPS‘rfé?%%a{fcl%fﬁglﬁgsEN si gnal pi S unn@%essar The foyret:.h | at ch

shown i n FI GSREPS- i STIFD Yo G¥EESH RERGELASaPEOPHAL XTI UhATPER. VHhe
nodul ati ng wayekRsh® S ds aFEEHIRES < card 108( by s prodlitde iagneasure of the
| ocation of any prese{g JHQUi%%QBa' 868 bien@avbhibs resped ra0mblene
hori zontal grid |I|ine Shove Hana beer ow the present sca;?.sﬂslcne. c)Che
nmodul atih§ vemetoeds aFe JeoiAl SReht AYitueHat SRED bt o phase
another, in thatrtbpogeakslf 3onsocong egpsna™ Lateh ne- (7@ tlRECBelds of the
other, and VLGS ¥&0 PRy Qq“in%%”hatch L4. The L2 EN signal is
unnecessary. The fourth latch shown in FIGURE 3 'is
included to facilitate the explanation. o
20 The modulating waveforms shown in FIGURES %9a and
9(b) provide a measure of the location of any presentc
horizontal 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
25 phase with one another, in that the peaks of one correspond
in time to the zeros of the other, and vice versa. The sum
of the modulating waveforms is always constant. Moreover,
the respective zeros and peaks of thg two modulating
waveforms always coincide with those horizontal scan lines
10 which fall on horizontal grid lines. It is this relative
timing, for example, which assures that for the horizontal
scan line coinciding with the second horizontal grid line,
the weighting factor for Vg is one and the weighting factor
for Vy on the third horizontal grid line, is ‘zero.
35 Although the modulating waveforms are shown as ctriangular
in overall form, the modulating waveforms are in fact

stairstep in nature, as apparent when seen in enlarged

scale This ensures that the relative weighting factors



of the nodul ating waveforns is al ways constant. Mreover, the respective
zeros and peaks of the two nodul ati ng waveforns al ways coincide mﬁth t hose
hori zontal scan lines 30 which fall on horizontal grid |lines. is this
relative timng, for exanple, which assures that for the h scan
line coinciding with the second horizontal grid |ine, tfmajkﬁgﬁpﬁggoﬂﬁn(n
for VGis one and the weighting factopy for VMon the third horizontal grid
line, is 'zero. 35 AIthough t he nodul ati ng waveforns are shown as

triangular - igooved ald tfoifbal €1 RN aRENRIgVEY §fANTE i1l PefRLd

stairstep in nature, as apparent when seen in enlarge scal e. This ensures
that the rel 5% ViR it eﬁ@“f’é‘c‘f’ozr%"t\?'lSSﬁ?’ﬁ biftss i1 €368 £84 ©b hori zontal |y
adj acent gri hl].qm:kmi S Alitelrnaenaeé by, tthe mﬁal&otngea&ahefforrmz:omhal h®&ean line in

each row of %‘Eall”s%%ﬁé%"?%é’m tﬂ%h”l? é":?:téfﬂq ?a\égfg 02%{ have —an

overall sawt oot rdiling pul se
falling er r$%‘1"Tf11§f3'-'9‘hzi-‘r‘~1pi»li°-)<;E feélafp?pr%'iprflétlég 5‘(‘ﬂfrﬁ’1¥g @4cRPREPPEbIte retrace.

Such nodul at dme e e mi%n%ﬁreeptreﬁs&raeeconm@x ne@drleseaneona{r@toﬁmi timng
probl ens. Advantqa%eousl y, a uI ar B\AB]\CIE orm. waveform Vodd w |

have a peak ZHpiT d‘?’:feof"ﬂﬁiﬁxs 808 eith G P G PROBHE®Hd nunber ed
hori zont al gﬂid\chﬂumw@dmvensedtytriameﬁermmm:ayaaﬂfpranmﬂkar wavef or m

wi Il have a.pgak haéueolal bedg £m1ﬁ@m sfeeneéaxmes&w rlcilnel eglm:w,.@& even
nunber e?(ﬁ]orlzont al idline.”Simlarl %6 ‘Pn‘c’r‘ﬁ or ms V and. Veven wi | |
|

have zend arfiR (b oorugharsd AR 2p8e oS ¢ FoByeRSahtr odd
nunber ed hor+aontcdm g’lewe!n b5 ne sy riregudeti vevgtoskc edtdi hghvyg, avedales on even

numbered  hofdzontle $oirdebbnesc A a_ﬁleweam@f@ﬁ@ﬂm@nt ent Eeenrml tiplying
digital -to-anal o converter 56, rmd ven cwes on odd

number ed hort¥Hfisad §rrdzonttt n%’%ma é‘“gl waggm’plraé‘é’nt g&"fa HIF t TPTYi ng ,
di gital -to- aaved Glpveromidilt Bavd e mmaunpdtiedddy Moddcannlaseer dance with an

aspect @fs thig JNVERY @Bcn £AGD dRAWqRL hnsba\@é/cﬁfr@rrmzeaaaa gerdod which is
related to the nunber of horizont al scan. line Slu et ween hor| Lzant al aI grid 25

lines. The perit iFESBEGELVEDY 2n, AGRREE A Y s YHE Suibef™

horizontal grid lines are always presented to the
multiplying digital—to—analog'cdhvercer 56, modulated by
waveform Veven. Values on odd numbered horizontal grid

20 lines are always presented to multiplying digital-to-analog
converter 58, modulated by Vodd.

In accordance with an aspect of this anentlon,
each modulating waveform has a period which is related to
the number of horizontal scan lines between horizoncal 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
and timing problems of the digital addressing can be
substantially reduced, provided thac 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
.subsequent row of scan lines is scanned.

A circuit 70 for generating the modulatiné
waveforms shown in FIGURES 9a and 9b, with fixed periods,



|

scan lines in each row Moreover, each correction value is supplied to
only one of the multiplying digital to anal og converters. Use of

nodul ati ng waveforns having a period of 2n scan lines assures that the

val ues on respective 30 horizontal grid lines are sequent'aglﬂ\ﬁﬁ ed as
upper and | ower boundaries of successive rows. The generation and timnmng
probl ens of the digital addressing ca@2be substantially reduced, provided
that the upper and | ower known val ues for each row of scan lines are

applied to theg 3ho&ANEn r@udddaml Y089 GididpPdob ededag Gan\te&ée-ﬁés as each

subsequent rqw of sc e anned. A .circuit 70 f era I ng the
nodul ati ng éf"8?ﬁ%af Mﬂerﬁi &ﬁf—_@ onizén%bp | xe éods

APR 2005 22 itdmdhgwpulsess| GIRE ¢Ountewn lzp/ceoanmuercovzweémw&
horizontal ang meru@aécaamqh@@nb&ngmmﬂo&ean Ohcd el adderd schh v Jaul Ses.

The count (2 C nt| nuou coun ro, 0 ( C | i nes per row for
2H i nt erlgcedgéc REa* al“i‘r%‘% %‘?c’%xé;%'l ég) t-'cz%ind cnl% ?pom 20 to 0 using
the horizont@rizpneak eltirrmce:epuhse pelie @sclibekelockout cagnt Bagigr am f or
this circuit di%g%HRV\Ebé rtrﬁ'sGéBEcAQQ 150044&@%01:\(:@:@@@%% t @o@ntqy i zont al

grid line, denoted G.1. Count é1) us &ore he ne%grld | i ne. Count
20 correspond’é’rstP%“‘i‘%é:%éxP"ﬁ F?‘i%#[ aﬂri&r R “°@f L. 1fMHext count
0 correspondast dst hestnevdfdrer trentekt guid Line. GQount220 Fheregponds f or

successiyg rQus.pl 36a0 Hd %nEHi‘ %Ef&“lﬁnho GED + 20, t@ni: aniocJ&t 20 to 1,

etc. Avertical retrace u sere e counter, to ;hengenerat ed
wavef or ms t 0 915°FResSRIKAS (Fé’l ther pett i icepERt g LI‘hen(ﬁ'legf3 | ¥ntinber is
converted toTagakogndHrivbBudicgss ave trnwsnalfogeamnMardserudd frodnplidier 76

provi des vvavelf or %Vggdll ag qn Qyt pi‘,lé tf% 1,  RERLNaY e sldahf gg@gg,@e amplifier

78. produces tl‘le conpl‘enentary rih Veven at term nal 7? %
subtracti ng PGlEReretRFuUttNSf CPHBt%IFg‘?Ct ook tRR TR AT FREREPFBIN L fi xed
ref erences Thaeef v¥edidLrl ereaneecsbauttedidtset The diwitalaximbarois put of the

digital to analog, COMVE! Ll NOAULALY eﬂ%\a@\és&%gﬁam&, $8hectabl & per i ods
are pr ovi de or gener at I ng gonverg ce ‘correction waveforns
Ampllf1er 16 provxdes waveform Vodd as an output at

terminal 77. Difference amplifier 78 produces the
complementary waveform Veven at ‘terminal 79 by subtracting

20 the output of the digital to analog converter from a fixed
reference., The fixed reference should be set to the
maximum cutput of the. digital to analog coaverter.

Modulating wavnforms with selectable perlcds are
provided for generating coavergence correction waveforms

25 appropriate for different vertical formats in accordance
with an aspect of the inﬁention. In implementing circuits
to generate such waveforms, it is important that the
‘maximum value of the waveforms be comstant, and that this
constant value ocgur at a flxed locacion on the screen or

30 display area. Two circuits for achieving this result are
shown in FIGURES 11 and 12.

A circuit 80 for generating the'modulating
waveforms with selectable periods, corresponding to
Selecced vertical formats, is shown in FIGURE 11. A 6 bit

35 up/down counter 84 receives horizontal and vertical
synchronizing pulses, or related timing sigmals. The
counter 84 is incremented ahd decremeated by horizoncal

timing signals, for example, horizoatal synchronizing



25 appropriate for different vertical formats in accordance wi th an aspect
of the invention. In inplenenting circuits to generate such waveforns, it
is inportant that the rmaxi numvalue of the waveforns be cggtﬂp t hat
this constant value occur at a fixed |ocation on the screendo GR pl ay
area. Two circuits for achieving this result are shown in FIGURES 11 and
12. Acircuit 80 for generating the &té(r:lul ating waveforns with selectable
peri ods, corresponding to selected tical formats, is shown in Fl GURE
11. A 6 bit 35 up/down counter 84 receives horizontal and verti cal

synchroni zi mylpabsesVertical stiadngi sdgrpls ghar sexatRle ciRttiéRlas is
ihncrerrent Fd s@rﬂdtﬁﬂ@ﬁiﬁ@@t;ﬁﬂ.s@é Ber reord¢ed ;]uukéisngre;égna:}l& docuncexarrp|~fa,
orizontal synchronizing 18 APR 2005_ 23 S | cal tidy | gnal s,
for exanpl est\?egtf’f:gaf‘ﬁes%%%%"?a&ﬁlﬁzrﬁ‘ée%%f%sgs% °or€§?e%/(?%%%&ﬁulcgée@egrgéééét t he
counter todigckithe TeaecrouddrnldetontinuoysiicCoents defomidy kecenen

circuit. STh%fCQUBE.GEaﬁﬂt Q¢ is!&‘i@léééﬂléquiﬁb‘érfst Oaéﬁbﬁ&irﬂflﬁzﬁ%noi:h@ plurality
of sel ectabl e nunbers, dependi ng upon %h eélsgl eﬁtced g\zert cal format, and
r d, i

then back t5e3ecEsf YeEtical Lorlaft | 3R Acstfits are: 20
for 120 Hz di2Qubitneslpetrauat),; tBd haximGO cdent24até ned0 par 1@0) Hz40 for
60. Fz (40 143 Rel [ sofd. AABLLONBP W (h481LALSHI0 R TRY) . The
sel ectabl e nunber s Stpplled by maxinmum count circuit 86. The cl ock
counting di &graffi §Zth'bgsla¥f@s gerj roy) IR 16B for 30 ki Hifn'dB6At of 20.
The nunper Qfﬁr gbaj rSt'ﬂ?@ séldctaBle eastbeac dar dupgl yed dry hiagdiswmmaxi num
counts. 15 The oputput of e n; 4 15.Gonv r :

digital -to- EOt- U gcgﬁ?%%yég;' G%E'fgt Egéﬁiﬁt%#lﬁit%ggngf%ﬂa{‘:o%vnetrhteers arél%._ The
reference vaisudn| FEFURBrIQnEas gi PAripy® cavaroft cthvertts TW5Fs8%one of a
plurality ofstagkecépbdl @il Vvalntesaseoacospindilggion hirhsemstisdmverti cal
format. Theczo(em gference val ue is supplied by current source circuit 88.
The current 'sourcé circuit 88 and the naxi mum count ci rcui% .86 are
responstve to a hori Fomtedtrief PECERBNCPEHIEINEde S sSSP TTeDF " Bper at i onal

anplifiers Wqapd:1 78024 @aty[HcR® by a 6 bit digital to analog
converter 82. The reference value Iref for the digital co
analog converter is also one of a plurality of selectable
values, corresponding to the selected vertical format. The
20 reference value is supplied by currenc source circuit 88.

N fhe current:source circuit 88 and the maximum count circuit
86 are responsive to a horizontal deflection rate mode
selector 90. Operational amplifiers 78 and 78 are coupled
to the output of the digital to analog converter 102, to

25 generaté 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 pA for 100 Hz; 20k/40 pA for 60 Hz; and, 20k/48
35 A for S0 Hz. |
Another circuit 100 for generating the modulating
waveforms with selectable periods, corresponding to
selected vertical formats, is shown Ln FIGURE 12a. An_B



to the output of the digital to anal og converter 102, to 25 generate the
conpl enentary waveforns descri bed above. The maxi num count circuit 86
determ nes the nunber of steps in the waveforns, one stet)gb%F)gezgﬂ i ded
for each horizontal scan line. The current source circuit™“8 nes
t he height of the steps. The currents are 30 neasured with respect to an
arbitrary constant k, which provides for matching the current levels to
the capacity of the integrated circuitts used in the system For the
circuit illustrated, the current values are: kgA for 120 Hz; 20k/24 A for
100 Hz; 20k/ Mtpﬁafbatbﬁe@ dtzp aptlo@dOkioABLe351HA fesre 5@ sSHEheAp®Mher ci rcui t
100 f or genemmgné{]f qREWatipgL SPNEEBRTE: NG 1L 13Rlscchabl-aLperd ods,

correspondin verti cal orrrats i S 'shown Lg RE 12a. An 8
18 APR 2005 24‘“151‘? %b?ﬁaa]tﬁ e ThepceitddntOdodit b‘?c‘ﬁk?“rté ef¥8s the sane
hori zont al aa@cy@ﬁéh@:@& rgym@hrﬁeahzang:lmuhges;qmm alnat dad lbr:htailg:GSI gnal s.

The countgr 104 is inpcre nd decrerre te i g‘% fdng signals
and. is Iickég tﬁeﬁtfcﬁ%l \rge%t&egﬁf‘o?je% &t orp? cr?ﬁ%lc{lﬁb t:Z'Lver Jf] i ng
signals. Th@heouotmted O onnss cernt invouslty frem® ttOo 2??9(32910 count s)

and back to Q,,J1he) NBxh BYBCRYNS. | Srr@ha&%nﬂdc&ync X e EaONed 1) I Cui t
110. The count I s chosen as a Om(p

g e_of tfg‘e \é%rlgble gntﬂtg
required for "RKE™3HFPHM FLFGUSEI BT abl™ VE PPEat® f0G8sS" AS 7'ITUSIT at ed,
the step sehettbpleistuitte YA6ipbbyidepssekgoiadd oxt éﬁ@@ evaibakkints (48

lines peerrO\g)ﬂ?gtbgt?I@twﬁe:(tﬁgah.' H@&e?er Arso‘i’lﬂ.uggrmt %he( 3¢ebi N€S per row);

and, 12 count nes Qw) coun n? th % amfaor. this L(l:l rscwt is.
shown in Fl GIRECEDRE 1%-‘\7&?@1“e|196APE%‘f’rc§'ssp6ﬁ&§c Pihe TG Fidd T e
sel ectabl e gueplLidée matinicen ,coundwnds dF0GLine23Rr 24%) 17018, couates 239,

240 to 1, et e | i p@St 1 nHEe reﬁaelecztor
circuit 106 ﬁgq gglrb%%g“?ecle%w\f %gé\?zg{]t%;&%eéef(?gcﬁnon rpgt]:%gﬁgdgzsel ect or

circuit 108. cPRat b plitagram 9Tt R 163 FROEbAVRFt o &hal og form
by an 8 bft dhgktah 4 canalspgndenvertier rb@Richde tdf Sheaselegrgblal -t o-

anal og converter r epel Vgcﬁanefrl xgdnt £f &L aNee c¥abye, d4p ttla %, 0 to

239, 240 to 1, etc., for successive rows of scan lines.

D

The step selector circuit 106 ;s responsive to a horizontal
deflection rate mode selector éircuic 108. The output of
20 the couater 104 is converted to analog form by an 8 bit
digital to analog converter 102. In this case, digital-to-
analog converter receives a fixed reference value. In this
regard, the circuit of FIGURE 12a may be easier to
implement . The output of digital-to-analog converter 102
25 is processed by operational amplifiers 76 and‘78 to provide
complementary 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 13, 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
cxrcuxt 40 must be provided for each of the six channels.
Fach channel contains its own data store or correction

value storage means 46. Each storage means comprises data



regard, the circuit of FIGURE 12a may be easier to inplenment. The output
of digital-to-analog converter 102 25 is processed by operational
anplifiers 76 and 78 to provide conplenentary. waveforns as descri bed
above. A convergence control systemfor a projection tel ivgosA@Réj@%at us
in accordance with an aspect of the invention is shown in ®lock diagram
formin FIGURE 15, and 30 generally designated by reference nuneral 96. Six
convergence correction signals are required, requiring six processing
channel s. Convergence correction sigra$s nmust be generated for. blue -
hori zontal BR, blue vertical BY, red horizontal RH red vertical RV, green
hori zontal . GH and ree erdj.c asA ©&f redtiien LsEgrad¥s nt er pol at or -
circuit 40 rﬁf’?treﬁeqg?\ogpgegs%oré&eragh %/ the_six Ghanebgqic Eagh channel
contains it Sovit igaed desfesSERTCorMONE BR PYAIUE storage neans 46. Each
storage means, GO $Rmdeta .BfcnARRta086026 RFmrhdetafd E9RHE VI al
format. Multiple sc,anniér%gvr at es. ari% Qﬁgahgw hdgattedafar| ebtte verti cal

\ of _tr

_format, as SREETHR! & YR e chanpe| processors wopks.d n
paral |l el 5 gegedrarid NG rad mhevgeht@lcoﬁorré‘éﬁ-on“ﬂk’/%%er M (I’?lng res 46A and
46B, for at g,egzﬁ;?gm Ve Tdo-Cahch 0f Bl ImbleAgdirt i.oakl faknar sBSres woul d be
provided for additional  vertical formats Able Sis¥£ Bassaiset of
conver gence de®e¥iked ﬂpvﬁ'uega%i%g tiqge l?r‘ﬁtlagglg[ﬂygpro ran‘mav%f%(g gach real
time, for eaghr-ho1ézondstle mzdngl hneom&ﬁ_é)'wnlceofmfﬁ‘éc"s S processi ng channel s
operate in Tesponse to.a singl g,ppsehedl nGanaveher m si gnal generator 80
or 100, a si ﬁﬁ?g bh‘g%é 1Fc’orcké_aﬁr&%opoand tim ngirgcg AR s48pe Adkee arsi Ngl e
address lgénerat or 44. ¥ht oftPR SS¥gRAPESRT " tac 'channe‘E, on lines 1-61
through 6-61_resprsti ¥6! ¥, s Bifelhotinpat sng o'ay edeief gBAT GWMPG “anpl i fi er
circuit 98. The anplifiers ilrLBli:Iih%ggi 1098 hdp endespedhyveeriir@Tgdice
coils, for bB3e®0'HBriSont™ BH, bl ue verfjcal, BVoukpdeveinsmd 42V, green

hori zont al Gdna@ined single address generator

i , are
each channel, on lines 1-61 through 6-61 respectively

ifi i ir $8. The
15 inputs to a convergence output amplifier circuit

i : i rgence
amplifiers in circuit 98 drive respective converd

blue vertical BV, red

, - . . . BH
ils, for blue norizontal R '
g ‘ izontal GH and

red vertical RV, green hor

horizontal RH, | ]
reciated from FIGURE 153

green'vertical Ggv. It can be app

rol i e with this
20 that a convergence control system in accordanc
red with a mlinlmum

aspect of the invention may be implemen

i stem
of additional harxdware, with respect to a SY

appropriate for only one vertical format.



hori zontal RH, red green vertical GV. that a convergence it can be
appreci ated from Fl GURE control systemin accordance with invention may be

i npl emented with a hardware, with respect to a sySten1qq%y ?ﬂ? ertica
format. appropriate for aspect of the of additional 15° hé dﬁHﬂi]lB APR
2005 26 1. A television apparatus, conprising: video display nmeans having a
w de aspect ratio; deflection neans £6r generating first and second '
sel ectabl e rasters having only one horizontal scan width corresponding to
said display neans but having a nom nal vertical height and an overscan
vertical height respectively, said video display neans displaying a

- smal l er nmuber vélefamizontadpaaaiud, nesmpheniagi:d second raster having
said ovehﬁgan ert&cal hei ght, is, 'eneratﬁd t han wpen said first raster
havi ng saltFRBnthEPMFar NS RAGHIY 1% GEHEr 8PBESInd@ s %or sel ecting one

of said fddsledtdosea@ithy asdergend it thgpEaysrg apicctag@emd rom wi de aspect
rati o vi deqo sources anglconventional aspect, ratiaavideo sources,

r espEAeMARLe a8RCHFa Y PrE (MY f0% BaFd2QPdaLa SR8t WEEYD vi deo source

s whstafidrbl Nguee AR apPikdas huemediithg Onuaihgal aspect
rati o video source is enlarged and cropped; and, when said picture from
sai Fdriveht i paishispdd ameerssaeoveshicali beighd |R4sRe Gk VESY mat

havigy @ i d€o a8pspliay MdahP {4 EaPoRdi ANsETNUNGREHOP &Ad bot tom by
bars having substantially no picture content, said w de aspect ratio

por iR 2QMHsA hnBfan yinas shen sakd pragondansshss dmaredidre
subghald i WwEeFEPREY: height is generated than when said first

raster having said nominal vertical height is generated;
means for selecting one of said first and second rasters

for displaying pictures from wide aspect ratie video sources

and conventional aspect ratio video sources, respeétively,

. such that a picture from said wide aspect ratio video source
is substantially uncropped and a picture from said
conventional aspect ratio video source is enlarged and
cropped; and, _

when said picture from said conventional aspect ratio
video source is in a letterbox format having a wide aspect
ratio picture portion surrounded top and bottom by bars having
substantially no picture content, said wide aspect ratio
portion substantially fills szaid diSplay means and said bars
are substantially cropped.

2. The television apparatus of claim 1, wherein when
said picture from said conventional aspect ratio video source
is in said letterbox format having said wide aspect ratio
picture portion surrounded top and bottom by bars having
substantially no picture content, said second raster having
said overscan vertical height results in substantially no
distortion of images in sald picture portion,

3. A method for displaying wide screen and standard



2. The television apparatus of claim1l, wherein when said picture from
sai d conventional - aspect ratio video source is in said |etterbox format
havi ng said wi de aspect ratio picture portion surrounded top and bottom by
bars having substantially no picture content, said secon 86}@%{ ZD@5 ng
sai d overscan vertical height results in substantlally no.- "di's

i mages in said picture portion. 3. A nethod for displaying w de screen and
standard 18 APR 2005 27 aspect ratioppicture signals in a television
apparatus, conprising the steps of: providing said w de screen and
standard aspect ratio picture S|gnals to said tel evision apparatus

coupl #fgestsepdde P pt 3a9REpPcAy & SIS £ARPAEAtEEreen di spl ay

neansgoRpeYisdindd thalefi @sti gp control signal for selecting a normal or
averscan defl ectjon node, chan ging the vertical or horizontal anplitude of

i mages  di %W}é&r%g/ sald W«d@ §§|r66ﬁl @insh|shpndrd 8RpEhsEeEito sai d
defleﬁibgg afggg@. aﬁ&dteié dﬁﬂ@gggfg@&gng to said display nmeans
duri ng sal rscan ectlon node "a constant horizontal deflection and

a changed @@ml@élg cFEfﬁi%Ja@q:bﬁdoﬁn@upﬁfl ciedst pirffiYr@delgnaley&os carvisid d

di spl gy ggﬁnal ?HJ%PQnQQﬁQDd of claim3, further conprising the steps of:
prOV|d|ng sel ec access to a first set of convergence correction val ues

for use duPreyidding rordefldetiont contmede sigmail skevnaetectdngc@nver gence
corrqﬁékﬁglvggug%éfgcégQdegfébegoﬁahgd@yerscan defl ecti on node; and,

correcting convergence errors scan lines of said display neans
during salGhéﬂdnygaﬁﬂubfV@ntloalnoﬁeh@mhﬂyntﬁhjamuixmmdsepfoﬂnw@wwergence

corr u e ai nal ], n
cai o GroRTaYaHLES PRI TobPaoh® ol il el CPEME P LR Rel sl s
overs%%ﬁlevbipnc&bnﬂﬁdk&ﬂlgmals pndvi ded, for preventing top pincushion

i St ort1 0nol LB (S SEANERLNES GEIW LAUIL S HEAL e 1Y R

visible part o
overscan deflectlon mode a constant horizontal deflection and

a changed vertical deflection of sufficlent amplitude to
overscan sald display means,

4. The method of claim 3, further comprising the steps
of:

providing selective access to a first set of convergence
correctlon values for use during said normal deflection mode
or a second set of convergence correction values for use
durlng sald overscan deflection mode; and,

correcting convergence errors in all scan lines of said
display means during said overscan deflection mode using said
second set of convergence correction values (responsive to
said deflection control signal], when said standard aspect
ratio picture signal is selected for display and said overscan
vertical deflection is provided, for preventing top pincushion
distortion of the overscanned lines from bowing downwardly
into the visible part of said display means.

| 5. The method of claim 3, further comprising the step 6f
blanking a predetermined number of overscanned horizontal scan
‘lines necesgarily determined in accordance with the



5. The method of claim3, further conprising the step of blanking a
predet er m ned nunber of overscanned horizontal scan I|nes necessarlly
determ ned in accordance with the 18 APR 2005 28 relatl Eﬁ? 5
standard aspect ratio to the aspect ratio of said w de screen QQ
means, when a picture extends into the overscanned portions of said

di splay means during said oversoan eflectlon node, when said standard

Got | G RH P BLE S DT SRR a?%%&@%é 8y §hRCBRR o

def | y preve sai pre eterm ne nunber
of oweff sa:mmledn.dimrsznataal cd g alyi mwsarfs,omhdjelmgpimtubl%e@rt@‘ai&j nte

scre di spl a 6 of claim
3, f%?}%e(?‘p%ﬁ ??Egﬁgpﬁﬁgl&ngpé}g% C?de]?éﬁaé; 2t |9g-£§ccgg%£f% a first
set vamw&mg&@fbectmbnemm Wil eure ss & ok :usmdialrdngspaﬂcdt noatnied defl ection
node a second set,.of .con C ct| r use during
sai dpc?\fg?‘% n-AePF EBE; Sﬁsﬁ’&ﬁé’ecﬁ&?‘}%&%‘g glance%gzﬁ'rcgﬁ‘s i n unbl anked
ones déflds&ti«sﬁaﬂsl baengobraatidiedi spicaytnmmtsy dprengnaalaam:i/er scan

defl ecti n node u ald cond set of ,conver correction yal ues,
when RERGESTERIARY BUBREE A (0 SHeqaniedi s 27ated sEAR 19I5 ShPR and
sai dl:@/iQ{@C\aﬂsﬂBlél 67l sadef heleld aodseprayssbay heangr eventiag top

pi ncushi on on _qQf the overscanned |ines from bow ng downwardly

di st
|nt09ﬂﬂ5%§%}%?e8b %Prgﬂo§ald di spl ay neans; and, blanking a predeternined
number of overscanned horizontal scan |ines necessarily determned in

accordance_with the elatl nshi.p standard _aspect .ratio to the
aspect ratfo es‘&?ﬁ &ﬁéé‘i“g{'spﬁa'ﬁ’%lﬁ’%g Wf%ﬁg D9t %r BT ends
‘intogfhe overscanned portlons of said dlsplay means durlng said overscan
defl ecti on node, ., when

.St andar d .aspect e I S_bei
di spl ayed W%‘é?—‘agﬁ@i?(? Ve AGGEHS ‘g%fflle%t ‘Bﬁ Fg & né’%?%?/‘f%%’gceto
t her g fEeYEsh ¢l despiredeiRydridiad iy nheid Qﬁoﬁmalsa@m%ﬁmm ztpdal scan

lines from bein VISIb|e on said w de ;gégeglghsg i& é}(%ﬁgto
.. pi B FRREFEEORE convergence co c a
during saild overscan deflection mode:;
correcting convergence errors in unblanked ones of the
scan lines of said display means during said overscan
deflection mode using said second set of convergehce
- correction values, when said standard aspect ratid picture
" signal is selected for display and said overscan vertical
deflection is provided, for preventing top pincushion
distortion of the overscanned lines from bowing downwardly
inte the visiblé part of said displéy means; and,
blanking a predetermined number of overscanned horizontal
~scan lines necessarily determined in accordance with the
relationship of said standard aspect ratio to the aspect ratio
of said wide screen display means, when a picture extends into
“the overscanned portions of said display means during said
overgcan deflection mode, when said standard aspect ratio
picture is being displayed and said overscan vertical
deflection is being provided, to thereby prevent said
predetermined number of overscanned horizontal scan lines from
being visible on gaid wide screen display means due to
Fpincushion distortion.
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ABSTRACT A wi de aspect ratio video display is driven by a defection circuit
generating first and second sel ectable rasters, for displaying pictures
fromw de aspect ratio video sources and conventional aspect ratio video

sources, respectively, generating only one horizontal scarﬁﬁi (@DR gﬂgs
corresponding to the display but having a nom nal vertical Hei gh an

overscan vertical height respectively. The second raster has a snaller
nunber of horizontal scan lines than the first raster. A picture fromthe
w de aspect ratio video source is substantially uncropped and a picture
fromthe conventional aspect ratio video source is enlarged and cropped.
When the picture fromthe conventional aspect ratio video source is in a

| etterbox format, a w de aspect ratio #1ive video portion substantially
fills the display and top and bottom bl ack bars are substantially cropped.

The overscan vertical height results in substantially no distortion of
i mges in t APRARABIBAND METHODI ORIRISRIAY NG LHTEERBOX PICTURES

ABSTRACT

A wide aspect ratio video display is driven by a defection circuit generating first
and second selectable rasters, for displaying pictures from wide aspect ratio |
video sources and conventional aspect ratio video sources, respectively,
generating only.one horizontal scan width corresponding to the display but having
a nominal vertical height and an overscan vettical height respectively. Tﬁe _
second raster has a smaller number of horizontal scan lines than the ﬁrst‘rast-er.
A picture from the wide aspect ratio video source is substantially uncropped and
a picture from the conventional aspect ratio video source is enlarged and
cropped. When the picture from the conventional aspect ratio video source is in
a letterbox format, a wide aspect ratio active video portion substantially fills the
display and top and bottom black bars are substantially cropped. The overscan
vertical height results in substantially no distortion of images in the wide aspect
ratio picture portion.

FIG. 7



