WD 2004/ 017289 (7' C PCT/US2003/018855 Method and Apparatus for Providing
a Dynamic Rotational Alignnent of a Cathode Ray Tube Raster A FIELD OF
THE | NVENT#@\eoblve1 72w ent i on=r'el ates to cat hode ray tube-diEntesoiNse
specifically, the invention describes a nethod and, aratys for
generating a dynam'Meﬂmtiatzddmpﬁrm#&jfab‘d’mﬁd@m@@’W’@F%ﬁ“’f er scan |ines
di spl ayed on a cat halignmay of a\CerhodeRonlicheRasteri s of significant interest
in low and very | ow power sinusoidal, wi de and very wide angle deflection
systens, as Awel | mg JdMasiiiseaod VHDTV, and ot her high and very high
resol uti on video displ a%/_s. B. DEFINITIONS Al'i gn neans to cause a Vi deo

i rage to be adj uihsduesstiomesiatey totcathoderry hadisplers: i Merespepitisally.thsri zed and

Uhat |1 ot caRTRgbp Beschifesc BB s BibaralEs AR BBy e i adl 10 (PP,
phosphor  sche@sselyt flepnnedé sdin lifiddalisglprd onheatieilb et tubel Bitdneaitiohds of

wi ndi ngs, includi'ng the yoke, rotation and other coils, and the electron

guns. Coor disigmificanbipiaresd Asloweandyerh lovipayer elaispidgls ids andoesay Madssansle t he
f f th , i cal .
Cg(r:rGegt [ onegﬁ &&?ﬁ%gg&%%ﬁraé% raﬁﬁn%‘g’n@ﬁg?e&gr\[ﬁng?g’ %Fd Hglgr &?ﬁl%@mﬁlﬁ : digital

to anal og Géghviesdleticn vided displeyat i on engi ne, pul se w dth nodul ators and
pul se densit modul ators, as well as summng anplifiers, oscillators,

op-anps, in rte_rm%rat ors or any other conponents necessary to
produce and .Cond',il%?rrlné‘a% Eﬁe&&é’%ﬁcﬁg%ﬂﬁé@t&b‘%aﬁ 'S8t HidfodiR! Y tO control
circuitry to genér&te an aligned video °1nage. rrection control signals

2ans cor r echaractefigtics are mingnizkd andéte vidoodniage that salidplayed dnrthe cathodeatayt o be
applied to either horjzontal . cqnttol ghécuitry, vertical control
citcuitry, &§afermyan mageihabis pleasng iodhe €% Correction factor data

conpri ses the en@ﬁﬁwegg}gimlmaﬁg 6% (3be AREABENES phdbHbr RfcdlaliBnodtioh as

termmultipliers that ust stan zed transfornmation equations, that
are repr esethetubgdhodeflen@ormarsinontrof wokingscivclidingdhe yokesd rotetien anghotheryi deo
signal at a arti&ij?l :ilrtrghglsnilcal | ocation on a cathode ray tube to

count eract §PHsp¢ s fFlectron gims.

Coordinate locations means the discrete physical locations on the face of the
cathode ray tube, or a physical area on the CRT screen.

Correction and driver circuitry means one or more of the following: digital to
analog converters, interpolation engine, pulse width modulators and pulse density
modulators, as well as sum:ﬁing amplifiers, oscillators, op-amps, inverters
comparators or any other components necessary to produce and condition correction
signals to synchronously apply to control circuitry to generate an aligned video
image.

Correction control signals means correction factor signals that have been

~ combined in a manner to be applied to either horizontal control circuitry, vertical
~ control circuitry, coils, or electron gun circuitry.
| Correction factor data comprises the encoded- digital bytes or any other form
of data, such as term inultipliers that adjust standardized transformation equations,
that are representative of the amount of correction required to align a video signal at a
“particular physical location on a cathode ray tube to counteract distortion |
characteristics at that location. Correction factor data may include data from the gain
' matrix table, data relating to electron gun characteristics and/or data relating to

- geometry characteristics of the cathode ray fube.
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characteristics at that |ocation. Correction factor data may include data
fromthe gain matrix{table, data relating to el gttron gun characteristics
and/ or datwonrelsatit?eg 0 geonetry characteristics<of t he peatdmois/mssgs t ube.

1 WD 2004/017289 PCT/ US2003/ 018855 Correction factor paraneters include
vari ous geonetr g,geg ut.,ng

hori zont gl Si zeyc‘%ta}gl{ﬁﬁ%&%@drﬁﬁfe?\%r t ﬁlé%ﬁ’%@, Ze, eroﬂié“ zoﬁ{dgfgﬂsgggn(g%?e
vertical cenatieide rf inbelishidbn lgizouat sive, adlstérummaom,memdada yizedwirizgntal
convergence, etc., and various. el ectronaigi.m characteristics of the cathode

ray tube i ri€niesiVegticalenmtstin cugionjRg.resical pgarit KeySIoning SANVegsPe bhal ance,
color tenp t f G e w2 ithaweliRe Signals
means di gi fert %ﬁa@%f%ﬁéﬁﬂﬁ%@?aﬁﬁf& L‘iﬁ‘v‘g‘{ eecéan |eﬁ-1$§egr atled or l’gf iltered.
Correction c‘blnmaﬁj brightisess; htiiiobidy, foars; ealor ataree okdrdemperatiues degtionrgufact or
signals. Decod means a device for generating an electronic signal in
response td e‘br more data bytes that may include PWE, PDMs, DACs,
interpolation e : ERGIS piaRP i3I dd RSt orCdi 1Pﬁ{a|t35€fd1%%nY0ke
consi sts primar W{’/ﬁg‘?m{lgﬂ‘ﬁgﬁgo??s: E%*I zont aI0 ] a vertical coil -
desi gnati ngntegrdt@;bantfﬂterezﬂr verti cal def | ection of the el ectron beam t hr ough

the CRT. theecollsth maj or, r consuner, is.,the horizontal coil

because it . | s @‘ﬁ“’ﬁt"gg"ﬁﬁ r@#ﬂi&ﬂf‘%ﬁ%@%&w}?@ﬁé‘aﬂ&ﬂgﬁc s the

verti cal ob?én dr| ven at the |ower vertical scan frequency. Qher coils
efTect,

may also d rotate or reshape the electron beam or beans and be
i ncor por at ed w t Beqedeheeddefal device dor gemmuaggenbwomc)@xgnabmrmwawm

apparatus which in orates a h 9@\4 [ L )
i npl ement atqrdp'oreﬂaéﬁ} Y dpe b‘h E f’;tepsb ]'gﬁ 012%?{1%’& e Yenerated
by decoder sycrspH @isplayhipdl &6, W dth nodul ators, pul se density nodul ators, o
digital to analog converters, etc. in response to correction factor data

Digital nonitor Bq&qctfomé’ah@ccalswt&mmanlmé tatwaenilsi abpiaugelond aoterifst e of
L1 0L YRS GG BN v Ul B OB 1Y
devi ce, di gIRE OfPhedabilkhe aitj@Hodes consumer is the horizontal coil because it is
driven at a high horizontal scan frequency, whereas the vertical coil is driven at the
lower vertical scan frequency. Other coils may also deflect, rotate or reshape the
electron beam or beams and be incorporated within the Deflection Yoke assembly.
Device means any apparatus which incorporates a cathode ray tube as part of
its implementation.
Digital correction signals means signals that are generated by decoders, such
as pulse width modulators, pulse density modulators, digital to analog converters, etc.
1in response to correction factor data.
Digital monitor board means a circuit board that includes one or more of the
.' following: vertical control circuitry, horizontal control circuitry, electron gun control
circuitry, correction and driver circuitry, a logic device, digital to analog converters,
"and a memory, A Digital monitor board may comprise an actual chassis monitor
board used with a particular monitor, an ideal chassis board, a chassis board that can
Be adjusted to match the characteristics or specifications of a particular monitor
board, etc. |
~ Digitized signal is any electrical signal that has a digital nature.
 Direction means up, down, left, right, clockwise anti-clockwise,'brighter,



and a nenory. A Digital nonitor board may conprise an actual chassis
nonitor board used with agparticular nonitor, an idegrl'jj';chassi s board, a
chassi s bogighehhdlragean be “adjusted to match the charact @irRish6028s55
specifications of a particular nonitor board, etc. Digitized signal is any
el ectrical si nalﬁﬁgatlhas a digital nature. Direction neans up, down, ‘
left, right " EPIeRE e B2 ockwi se, brighter, 2 WD 2004/ 017289

PCT/ US2003/ 01885pjschirB1Rksiond ithiemhear BWRidualhikels ol SRR rdyRiBE b@tben gy mean
i ndi vi dual pixels on a cathode ray tube screen or may conprise a plurality

of pixel s omapcemptisteplura)ity ofnixels pr e nathPlesmay tebegsreghar act eri sti cs nmeans

t he amount of any.particular type of i stortiop_as indi.cated by the

di stortion data ég@gﬂpg&ﬁg@cﬁr%@%g?ana ecﬁnﬁquélygﬁ?ny t ar © ¢ e cat hode
ray tube. Diisfoftidd RNndidited b%th% diRGGish Ao imdaBRed AP RimBér ofi deffereht points hat
exists on a cathode ray tube with regard to the geonetry characteristics

of the tubeon thsgabode eydsba on gun characteristics of the tube. For exanpl e,

distortion data ga sured [ . [ a vi deo

| mage or i npr ope‘ﬁ lsgor‘F%f’ f’%%és 8?"66%% %oﬁ@e%@%@d@%ﬁéltﬂﬁ@ﬁ%ﬁ?On data can
be a quant adatiiddé@ay Rids With 8farll iethe @evnbir ch@ictéristiceof thetubd atd/er parameters
froma desired quantities value. Distortion data can be neasured at

coor di nat e ¢leden Smsharecieristics of hedabs: For example, distortion datarande measyrpd
Do A o ) _ ; o
i nge ABSRUE S MR Aert 5P pidBl ShiatoriiiBrabet WiFh0 or B P VML,

means any pegiial dbisetidn na ain ' LiRibntagsive incasurd of thealdviayion bf corketiahi on on
the raster. Menory conprises any desired stora%e _megi um i ncl udi ng but not
I5i i ted t o, factorpavemstersiam 2pdorirsghquaptiiiseyaluecistortigy datpican e §ieagfled flagnet i ¢

fToppi es, hlgifad tié&rdﬁhegﬁﬁm}ftdﬂe?wh menory, etc. Non-volatile

el ectroni c storage device neans an efectrical nenory device that is
capabl e of st oriDrveiatgndlhat tibodtectnicd sigagls thaé am wsed &t duinte thadpflgctioh power .

Pattern gener.ator ans any .type of vi erator .that is capabl e of
gener at i ng A0 Eﬁln‘g'*naw’ %ﬂﬁé%gppg{}gs %ﬁ%‘%ﬁ%ﬁﬁya’fbew stortion data.

Internal to raster means any part or section of a CRT raster as defined by its

location on the raster.
Memory comprises any desired storage medium including, but not limited to,
EEPROMs, RAM, EPROMs, PROMs, ROMs, magnetic storage, magnetic floppies,
bar codes, serial EEPROMSs, flash memory, etc.
Non-volatile electronic storage device means an elecirical memory device
that is capable of storing data that does not require a constant supply of power,
Patiern generator means any type of video generator that is capable of
| generating a video signal that allows measurement of distortion data.
Processor means a logic device including, but not limited to state machines,
' micro-processors, etc. '
Raster means all or part of the horizontal traces produced on the face of a
CRT.
N : Rotation coil means a coil or winding used to rotate the raster in a CRT.
| Rotational distortion characteristics means the amount of rotational
distortion as indicated by the rotational distortion data measured at a number of
different points on a cathode ray tube.

- Rotational distortion data is 2 measure of the amount of rotational distortion



Processor nmeans a |l ogic device including, but not limted to state
machi nes, mcro-procgfl‘_Sors, etc. Raster neans alfor part of the

hori zont al wig R6£e17R$0duced on the face of a CRT.-Rotati gire@iediRess a
coil or winding used to rotate the raster in a CRT. Rotational distortion

haracterisfics. th t of i ' ] indi.cat ed b
Che rotati ORACRAEODR SPATECATIIth aflinsbE s Rl to feeBinbicd Bt oebabios 51 B BY
a cat hode r@¥né Hipe: FEQknbRI R aihal distbition ddel cunite arestlosnisalifnrmdnt ofimount

of rotational distortion ~3 W) 2004/017289 PCT/ US2003/ 018855 that. exists
on a speci fd videairhageeon thy faceioé theiGRIT .[Rajatienal distordorydanean be 24 Fistics

f the tube. F | .rotati ' | [ |t of
i sal' gnirornotstte PGP ReGaidnt RbROp cOirithih il AR} Befitfligied Topult ©
di stortion @iahatates vike RétbEdtal disfortich dabes eemedsutddeat deortiaatedocations

rotational correction factor data froma desired quantitative val ue.
Rot ati onal aofi &esathodaraydtibe.can be measured at coordinate locations on the

cat hode ray tube tatjon ' ' ' %gﬁé} og

si gnal s gener at eﬁ? aglff" dggﬁﬁ%@ﬂ%ﬁ%&@&égﬁﬁgﬁg@gﬁg%ﬁ%ﬁ ono&tgla’frwto t he

CRT rot at i OfyrieRk méiloddyamrapphéd syncleohausly toahe SR rotdtion@Ril to dgnamicellg pl ay.

St orage di sk conprises any type of storage device for storing data

i ncl udi ng %@ﬁ&cﬁ%oﬁhhmcé%%mé@v@é@g-such as floppy disks, optical storage

devi ces, magnetig,tape,. YA - i rs Vi ces,

conpact di sks, e‘g%.rg‘% d’iﬁ%‘? a[%% gs %@s%?gir‘ﬂ%g%g&gﬁggg&r ag Slrg&clggggiﬂg of

produci ng amghestigealthge devicee smh ae fleppy diskd, optisil stoaageadevides|gnagnetigtapreans

t he di spl ayed i nage that appears_ on the cathode r&@%b@c screen that is
; &lc.

produced i retpraspapyecs, Blagn@%ﬂé%caé slorRge deVictR GORP
a pattern that a%ﬁ@é@;@&@g%&ﬁmp al s cal h!ﬁ@o.’i’@ﬁid%h@%vﬁaﬁ@'ﬁblet of the

vi deo signal genera e patte gener at or. deo signal neans the
el ect roni ¢ wilghef eledidtalirssistapeat to the el ectron guns of the cathode ray
tube. Video image means the displayed image that appears on the cathode ray tube
screen that is produced in response to a video signal.

Video pattern is the video image of a pattern that appears on the cathode ray
tube raster as a result of the video signal generated by the patiern generafor.

Video signal means the electronic signal that is input to the electron guns of

the cathode ray tube.
C. DESCRIPTION OF RELATED ART

Almost all TVs in use today rely on a device known as the cathode ray tube,

- or CRT, to display their images. In order to display an image on the entire screen,
electronic circuits inside the TV use magnetic deflection coils (a horizontal deflection
coil to move the beam from left to right and a vertical deflection coil to move the
beam up and down) to move the electron beam in a "raster scan" pattern across and

 down the screen. Fig. 1 illustrates a raster 100 on a conventional cathode ray tube
where an electron beam paints one line across the screen from left to right 102a and
then quickly moves back to the left side 104, and paints another horizontal line 102b,
while continuously moving down slightly. When the beam reaches the right side of
the bottom line 107, it is moved back to the upper left comer of the screen, as
represented by line 106. When the beam is “painting” lines 102 it is on, and when it

- is “retracing” lines 104, it is off so that it does not leave a trail on the screen. The term

the video i nage of: !



C-, DESCRI PTION OF RELATED ART Alnmpst all TVs in use today rely on a device
khown'"as the cathode ray tybe, or CRT, to display thejr- .images. In order
t o di spl ayw@jdofapBsen the ‘entire screen, electronic ‘cir t he
TV use magnet%c dg??ection coils (a horizontal deflectlonM/ﬁ%Ob{}@lsgrr%ve t he

beamfromleft to right, and a vertical deflection, coil n& ‘if beam up
and down) th?ﬂﬁﬁﬂf‘@li%c%lsé‘éﬂ@ﬁef%@rﬁ@heﬁn%@acgé‘éﬂw 15'39? gRndet oss and
down the S GLERTine e the b \RHEA Riiah fo8631 61 1< A0 SEANRLHAAAL teat hode
ray tube ere Zn' electron beam pai nt's one Tihe across the screen

left to rigbpoffhdaastadi 06 hen qwckly moves back to the left side 104 and
pai nts another horizontal |ine whi |l e continyously novin

slightly. V\hen tIReW B vRE Ids eﬁﬁ&f’rﬁ‘sgﬂfﬁm%‘i"ﬂj@%‘f g8 H@W‘b‘fﬁaﬂ%ﬂt g%107, it
I's noved b een, ted by

| Tne 106, hon PEHEORatiERRe (LYol B (b AR S FRRADOAPLEFRCERRA! 21 DY
"r et r aci ng"schngtesh 1didto right aswelﬂﬁsnghtttcbws:ﬁ astshdwadn Fig. 2ldeddeally, farai | on the
screen. The ter 04/0 1 728 9 PCT/ S200 /018 55 _ hori,zzont al
retrace is mﬂ@e}’&@onﬁga@w%m BPIth?H § ;steps dOWR eng of
each |ine, ks I 1 t MEHE fromthe
bottomto t toép[) gf&ﬁ*]e rag?ggqugghl%%vﬁ%%gﬁtﬁ%ﬁ St%Eref earslls',ed to as a
si nusoi dal oonvérmog}a]z‘aayﬁcal a:mlphﬁelsoaly prodreea linesriy chinginigzvagretic fhxiade (or

fl yback ' b th th t ft t
i ohe ab wereral deaceRipt eofl b o tliRE pachag et i sty (et A dTe earp! o
the el ectr QauiiaRiD Paishhfed Saddr e Ampsicdo fHeCiHédlﬁzfsEerTs@addmg B0d steps down

an interval "d" and paints a next linhe 204 going fromright to left.
Unflortunatel y, Rxmmehhasmaiosaxba sqluiwln tampﬂlqeftheescgnbnbwpq@ra Wy a1simg| 3 near |y
chang| ng e cal .deflection e

zi g- zag ras"%ﬁ?i’ﬂd"ﬁg rﬁ%g V\?ﬂmﬁlﬁtﬁr%@ dc%%‘f?% "Ee?r{éntzﬂé et orted

raster whenh&Hemaaed tige sfclf&nloﬂﬁadurih $hiefims Can(rohy fhieGewddrizbitaDblaslktihg has
proposed a solution to make the scan lines parallel by using a w de

bandwi dt h viere)ibshveesthe prd efling 208 and thethegimingefling: 294y Ehesg rapnr@awé@ eformto

Eg\r/?zomgl l?%?gh% ng &L{mﬂ %rt {ﬁme%g%}y‘fl%wt goqrpfel‘}lene &6%‘& B%V%@ggegl nni ng of

| i ne 204. 'Ehﬁs@-eqmnhg&@ﬂgdﬁ)nzbﬁmhblmﬂﬁr@dmedypower}pmgtymﬁlﬂﬂsmbtﬂ gh i nduct ance
of the vertical yoke, to.be expensive, ;SSqui ring long horizontal

bl anki ng tl@@gycmsaﬁﬁwamﬁ@waféhﬁ W%P%t%

However a vastly simpler solution presents itself, when this downward tilting
of each line is characterized as simple scan line rotational distortion.
SUMMARY OF THE INVENTION
According to the present invention, a method and apparatus for dynamically

generating a rotational magnetic flux on a line by line basis in a cathode ray tube is
_ des_cribed.
In an embodiment of the invention, a rotation coil is added to the deflection
| yoke assembly on a cathode ray tube, Accordingly, magnetic flux generated by this
“totation or Line Twist Coil (LTC) is set going in the left tb right direction but
~ switches polarity when going from the right to left direction. It is this reverse twister
flux that combines with the vertical deflection flux to step the scan line. Therefore,
the LTC produces an additional flux field comblmng with the linear vertical flux field
to produce the stepped line effect.



(produci ng vertical ringing at the beginning of the lines). However a
vastly sinpler solutienpresents itself, when this~dowward tilting of

each |ine wg mlfidaberized as sinple scan |ine rotati onalpy,sé064i196s
SUMVARY OF THE | NVENTI ON According to the present invention, a nmethod and

apparatus for dynam cal l eperatin rQtat|onal, magnetic flux,on a line
by |ine basis iﬁugneamsﬁéftgﬁwﬁ% s LEcics loseinductaticp cail Beambe of ¢ he
i nvention, g [ b Lo Je Ses ks e assenbly on a
cat hode ray(ﬁlltv%@ie)?ral@gor P%lr(f:] y}@%ggﬁ%t%ﬁ?f%\gﬁégﬁgegégdd%ﬁﬁg is rotation or
Li ne Tw st cGoipendatidfCpniadiredty lgeibagisi n the left to right direction but

ever se. tu st er ThaRGHReR SREHAC M HUGap OIS Sa s et POBR AR D Uy o
step the SQE@%éﬂeEﬁo?%‘l?é 8f SfhSrwisd PB?%}%%,%I%Q% an additional flux field

conbining with the I fnear vertica to produce the stepped line
effect. 5 WO 200dk6dthasempudimeidAsiBs ivagim, a etionkbfoadpeamically t he i nvention, -

the LTC is a | ow i.ndyctance coil_that c be. driven a.line, freguenc
onml i n GomBRElne SRR SR LY e e et GeRion LR STHE 6 by

| ine basis.pylihedags 'il??— z%sih%crﬁstﬁftzgé‘@atﬁéﬁé‘iﬁ}' bR is HB@ribdd: A3Widk& chilCor por at ed
directly info the defléection yoke, or otherw se closely coupled thereto.
| n anot her peodvoel areounterffluxield bvthetlinear, vesticab flho ficidprodyasd hiyaaterfjcal

conpensat i for the magnetic flux, generated by the vertical deflection
coil on a ﬁgﬂggl.woﬁitﬂgg@;g?gsﬁeﬁp%fl egtflﬁtﬁbpf’g??{er type cathode ray tube is
described. A tWir§bRé agRlbd of th ﬁﬁb@ﬁﬁ@,&ﬁﬁ%ﬁ@hﬁ?ﬁ&i&ﬂﬁﬁ deflerhia@ byianear
vertical flux field produced by a vertical deflection coll to produce a

stepped | i A& G wherer rastarseans gpingdnéhedefide right dirdetion.nVPaenithairasigr ¢danst varied |

magnetic fl ux i nearat a.. LTC when r er Nl S. 00l Ng LA the
et to ri gies feipdB0RER S Hicke Rieoran £ ReR YAR Blegh AT T bR B, e
left di r ectheITCdhs e6MbiheY ifhatvdragil aefisctioh ixit6 sGsipRfeatRdlsday linédie LTC that
conbines with a vertical deflection fIqu to tl‘i’;l)l ghten the scan |ines.

BRI EF DESCRI PTI ON OF THEXHANENG EMC Ny d raster scan
suitable for a %?@}/Pntéhg%la cﬁ%&%%ﬁﬂ raster scan sujtable for a conventional cathode

ray tube (CRT).

Fig. 2A shows an ideal zig zag type raster scan.

Fig. 2B shows rotational distortion of the ideal zig zag raster of Fig. 2A due
to linearly changing magnetic flux generated by the vertical deflection coil.

FIG.3 is a schematic illustration of a raster displayed upon a cathode ray
‘tube (CRT), the CRT rotation coil, and associated signal correction circuitry.

FIG. 4A is a schematic illustration of uniform rotation of an entire raster.

FIG. 4B is a graphical representation of vertical rate signals applied to the

. rotation coil.

FIG. 5A schematically illustrates the manner to independently rotate the
bottom half of a CRT raster.

FIG. 5B is a graphical representation of a typical time variable rotation driver
signal applied synchronously to independently rotate the bottom of the CRT raster.

FIG. 6A schematically illustrates the manner in which the present invention

can be used to independently rotate the top half of a CRT raster.



ray tube (CRT). Fig. 2A shows an ideal zig zag type raster scan. Fig. 2B
shows rotational distortiongof the ideal zig zag rastef . of Fig. 2A due to
linearly cWarngdsey7zeegnetic 1 ux generated by the verti caIPaieﬁsmo:Iml%S%cm .

FIG 3 is a schematic illustration of a raster displayed upon a cathode ray
tube (CRT), the @G, GB’tl@h'g%hfdﬁlf re%@xﬁatﬁﬁﬁﬁ%‘t%i%ﬂl 9@ RBHaIOFdtRfdn RRver
circuitry. FIG 4Ais a schematlc IlTustration of uniformrotation of an

entire rast eignal aﬁlamnhetas}mhmnguémm indépendgntlygetatethe dop bilf oba CRJaksterat e

signal s app“ﬁ t,0 tét]r-}ﬁ]& tation coil. FIG 5A schematically illustrates
the manner t259FRigiE tér}& rotate the bottomhalf of a CRT raster. FIG

5B is a graphi CaFIGePAes‘éﬁélhﬁldaﬁj}‘ iifstratel ¥RirkRinet i Whi¢AtheibreSont Rivehtican dri ver
signal applied synchronously to i ndependently rotate the bottom of the CRT

raster. Fl Ganbpussdiie indep englymtatasher@u@sofm@Rfﬁm@r in which the present

astor. 6 V0 2005101348 sEAGRLDRE o ploafihP Yt i g

repr esent at ispialods applisPdyiehrohbiily ¥t gRh@entQidtatedihe QEhtéLof SCRILst@sSaapp! i ed
synchronously to |ndk‘€endently rotate the top half of a CRT raster as

depi ct ed i n depicted BnFEFE.GB.7A schematically illustrates the manner in which

e Presert LreMR SABplEalo kel DUSREALE B M DB B VRN, 0L
rotation dr|cmebeccﬁmngedtashg,@pkylﬁ@hlmma@nwrmém i ndependently rotate
the center of a raster, depicted in FIG 7B. FIG 8 schenmatically

illustrates the ’ﬁgﬁﬂ%r 1$ﬁ&Wb@ﬁlteﬁ@S?%ﬁﬁmfth%%ﬁtqD@heff%ﬁfB@ g frayured to

allgnatypl ed CRT raster. FIG 9 is a graphical
re;}r esent at.%ﬁﬂ”}é%{l“g“'ﬁs@%% ational effect of the flux from the Line Tw st

Coil. FIG 10 i sFEGOI(affa gaiphicebrepssaitaion®t ths reblileingesstdrt i ng raster. FIG

11 is a graphical representat j of the current in the Line Coi l .

FIG 12 is the s€Ha Iﬁaﬂﬁﬁl}cﬁ&e?ﬁs%l%at}ﬂﬂé% $he SR o e kiR T&'h‘*(ﬁ%PHe current
FIG. 12 is the schematic for the first preferred embodiment and the current

path when scanning left to right.
F1G. 13 is the schematic for the first preferred embodiment and the current
path when scanning right to left.
FIG. 14 is the schematic for the second embodiment that can produce
currents in either polarity.
DESCRIPTION OF SELECTED EMBODIMENTS OF THE INVENTION

Reference will now be made in detail to a particular embodiment of the

invention, an example of which is illustrated in the accompanying drawings. While

- the invention will be described in conjunction with the particular embodiment, it will
be understood that it is not intended to limit the invention to the described |
embodiment. To the contrary, it is intended to cover alternatives, modifications, and
equivalents as may be included within the spirit and scope of the invention as defined
_ by the appended claims.
. | - _ .The description herein details selected embodiments of the invention directed
| - at providing a method and apparatus for dynamically compensating the magnetic flux
generated by the vertical deflection coil on a line by line basis. In one embodiment, a
.' ~ Line Twister Coil is used to dynamically compensating for the magnetic flux

-generated by the vertical deflection coil on a line by line basis in a zig-zag raster type



path when scanning left to right. FIG 13 is the schematic for the first
preferred enbodi ment gnd the current path when s€anning right to left.
FIG 14 i swoheosmheoatic for the second enbodi ment -t hat e@T/UN200b0a8855
currents in either polarity. DESCRI PTI ON OF SELECTED EMBODI MENTS OF THE

| NVENTI ON r N ”5%{1 : ] ' ' I odi nment
of the i nv@n q gg&tgﬁweﬁxg%%ﬁ%(ggg | gthd @%)pgei]%ag?cfrl%{ %&iﬁé tﬁgltéz;g:&;%anyi ng
drawi ngs. Wet peing trhiheilef entigigrliretlion e soitslesipotutity when gpimgdtdnothewighh t he
particul ar enbodinment, it wll be understood that it _is not, intended to
Pinit the |lveRdireions It idbia eerse uistcr diw bt rembines it Be HB"&H’?]ar y, it is

|t ended € oy hRfy Al &A@ ou TR L i OffroRRELneIHb YiREE €ofts ey be

i ncl uded wi e spirit scope 0 e ITnvention as defined by the
appended cl@mbduces 1 flax dizdd combinedwithribs lincdevetical fon fiald sukiimgdnlastepped of t he

I nvention djrected_at providing.a netho nd aratus for dynamcally
conpensat i ndg ch&&ﬁeme&aquusbe%ﬁfﬁ% 0&}5? ‘g‘gélgﬁlftéeﬁ? r%q%ec@tlrﬁ on coi ’
on a line by.:ld i ' : i 'ﬁltaﬁﬁCoilisusedto
dynami cal | y&%‘ééﬁpmgr?ggtt%iE;l%qutf@cﬁ?g%ﬁn@gﬁg{@g&?vﬁtﬂgedﬁ%%d byct he verti cal

- def | ecti on @mipensation oniaknddyy linerimsisadn sdditiory the hinediyvistesCed caybe 7 WO

2004/ 017289, PCT/ US2003/ 018855, cat.h ray tuhe. cor.di ngl magnetic fl ux
gener at ed b‘?"?"ﬁ@rat_ef?irﬂjgw?a}' é“flé’rth?%‘?lpc’iﬁggﬂ n&Sﬁn‘@f cﬁﬁe%sep ‘iq‘gﬁy 9Pt
direction bytgyvtches polarity when going fromthe right to left

direction. It Is this reverse twister flux that conbines with the vertical
defl ection flux KiG. Stdissleses enathode raydubes(€RT) 300 davingarraster X2 displayedne

Twi ster Coi |l rodyces flux L nbi ned wi th e _linear tieal flux |
field resul ¥ f?%ﬁc%?‘g%?}léﬁe c_ﬁﬂhen-lbdbe_ ‘?“_SlaHWSSIF%Biegs’_%‘!& elaftinehiip ot wister )
Coil is a |luuviddicibadRerizddiaah®Yefivhll condétiontfctoy paraetees (seaguency signal
in order to provide the desired dynam c conpensation on a line by |ine
basis. |n aghdimetiins) indaghaderay thhe image displeyssad these relaionspisgevbedi rect | y

with the vertical, deflection coil . her wi ereto.
MG 56 LanbishRa R bABERPM danefiof R Hhilo ShBRRIY CRERIGERS oL O
on a scr eenlipgaaRnd BhchfcotlaeidaThctdP Bata biuies durived ad dizolopédin U.S. Pat. No.

i nterrel ati onshi ps exi st i . .. .
5,216,204 issued to James R. Webb, et al., entitled "Automatic Precision Video

Alignment System" that describes the use of a vision system to measure CRT
distortion characteristics and is specifically incorporated herein for all it discloses and
teaches. When distortion data is obtained (from, for example, a vision system or
derived from a gain matrix table) it is stored as correction factor data in a memory
associated with the CRT (e.g., characterization module 306, et.) or in the device
monitor board circuitry or other location for later retrieval. This correction factor data

. is then used by device circuitry to generate and apply driver signals as disclosed by
and U.S. Patent 6,014,168 filed Apr. 26, 1996 by James R. Webb, et al., entitled
"Screen Mapping of a Cathode Ray Tube” and U.S. Patent 5,825,414 filed Jan. 16,

'1996 by James R. Webb, et al., entitled "Method and Apparatus for Making
Corrections in a Video Monitor" which are specifically incorporated herei for all that
they disclose and teach. As disclosed herein, these same techniques can be used to
store rotational correction factor data in the characterization module 306 that can be

- mounted on CRT 300 or provided by external circuitry (not shown for sake of
| ‘simplicity). Typically, rotational correction factor data are transferred to and

interpreted by monitor board circuitry 308 to generate rotation. driver signals for each



between various horizontal and vertical correction factor parameters (scan
geonetries) in cathode rayube i mage di spl ays and thegSe rel ati onshi ps can

be measurgg 2eeh1o5er act er i'\zed by correction factor dataptenRbifesaisss CRT
video image alignment. Such correction factor data can be derived as

di scl osed | S w204 i ssued to.J . et al.,
entitled " ﬁ%?%]%?tl‘tggpgef(}fbsol fgﬁw&%gé_%e roﬁqoélﬁﬁ@ﬁ‘iec%a@gﬁf 5?%§%§cri bes the
use of a VideneRidly Thearbiatiseaswr 8isalE vas hidbh ohdvetisilachPijckd sQRBNd s
specifically incorporated herein for all it discloses and teaches. Wen

di st orti on raden302is gprestpd eesplting iy 2 reiptiendnnsr signal thatds awaggformthasr  deri ved

froma gai i N .as _correct] ctor.data in a
menory as&g@%{se%t%%f%%%ér&% %%ﬁsm?ga&ageirg%ﬁpéﬁnxﬁr 306, et.) or
in the devigferatsdbytibs mbaRbichaatd Eitduitty 308 indtRhsd 10GAE todatidal corRbén
retrieval. This correction factor data is_then used b{@?ew ce circuitry to

dener at e arfactapgaty isdhensmchiogensly applicdte 8 (CRigtatipn cail d 1 Otesdyraiesily

6, 014, 168 f . 1996 by James R Webb, et al., entitled "Screen
Mappi ng of %lggg?ﬁgféteég?lmbe" and U.S. Patent 5,825,414 filed Jan. 16,

1996 by James R AséhiinglefthalCRT mster 302¢chn Hétdniosllyarudatdpelatianids of or Maki ng
Corrections in a Video Monitor" which are specifically incorporated herein
for all th&cuntehglpckyyise ppghovwnin Fig 4has 1astersi40¢ apd 484, qesperively pangtheane

t echni ques : i or [¢ | r ' 0 .in the
characteri gg?ﬁgﬁg%gggfb@; %&%gg;ﬁ O{égn gﬂ%ﬁﬁg@%&@g&é%ﬁg@gﬂ ded by
ext er nal ciFGuéBnYy ther@RT sdiation dodl 3 19K hisatatic suctipdd afi riastdr: rofagion éalitnited

rotational .correction factor data are, transferred to d interpreted by
mopi t or  bodR §8 BEFEEPSS Ay It SP@‘@@W‘@FQFB’W%‘%%‘? t%lfhﬁ@'rﬁ‘%‘?ﬁa]ﬁ@' for each 8

WO 2004/ 0 1%%&%1)1%%&1&&3? QR4 BIBRR PracS A rh s Wb a&%t?@gp@ Jri2and¥RLE it he

rotational correction tactor data has been gener hese rotation
driver si gstatic meihgd efirptatigh offers nean¢thedibf srmnting/intema slighTfientredsher 302 i s
generated resulting in a rotation driver signal that is a waveformthat
changes asrﬁieer CRT raster is scanned. This tine variable rotation driver

signal  gener at extchiinghe, FIORL § @iroRSR I OilRisk b tlak ¥nPR&el I /CRPPAER tO the
rotational correction Tactor data is then synchronously applied to a CRT

rotation céfaungd duing Hiipikeiingcpy be rtatgdh apmeressart ber theegnchremws di ngl y, the
O e L BRSSPSR, AR ook = =9
FIG. 5A discloses the manner in which the botiom half of a raster 302 can be
rotated either clockwise 502 or anti-clockwise 504 by the application of time variable
rotation driver signals 506 and 508, respectively, as shown in FIG. 5B. The time
variable rotation driver signals 506 and 508 begin. at zero magnitude and have no
effect until mid-way through the vertical scan of the CRT. At this time, the time
variable rotation driver signals 506 and 508 increase in magnitude smoothly until the
' end of scan or the bottom of the raster is reached. In this manner signal 506 will rotate
- the bottom half of raster 302 clockwise when applied to the CRT rotation coil.
Likewise, signal 508 will rotate the bottom half of raster 302 anti-clockwise when
applied to the CRT rotation coil 310. Similarly, FIGS. 6A and 6B discloses a method
for rotating the top half of the raster 302 either anti-clockwise 602 or clockwise 604
by the synchronous application of the time variable rotation driver signals 606 and
_f_608, respectively. The time variable rotation driver signals 606 and 608 are at
- maximum magnitude at the start of the raster scan and smoothly change to zero .at the

- midpoint of the raster. In this manner the rotation driver signal 606 when applied to



rotation coil 310 by applying a non-time variable (DC) signals (i, and i2)
illTustrated in FIG 4BMo the CRT rotation coil (S‘LO. This static nmethod of

raster rotwpisanyéiSgel nited in its useful ness as ‘it does patyadeiAssss
distortion internal to the CRT raster. For exanple, if the top and bottom

t f 302. .,not | | el f her, thi t at i t hod
of ‘1 ot at | orlBBIICh BB AR A op Pt e AL Flod e g AR R o

raster Accogigdl80¥ rothtbshe top hilf Fxabier 802 hdtHelbEiatise Whdh aflied!tb LCRT a CRT
raster scanned duri ng a finite tine can be rotated as hecessary by the
on o

synchr onousrotaiigpicod 3 f the required tine variable correction signal to
a CRT rotation ' El G di.scl oses the nner .l I ch ttom hal f
of a raster 302%'89@3@2@1880%5%@%?%&%@%' g?te tré’w(glﬁg’m}'se 504
by the applilsrbd @tdes rdtitdtheddhicr BY the CRT #st@ B0 kit lin 5h dAdclockPfseand 508,
respecti vel i; as shown in FIG 5B. The tine variable rotation driver

signal s 50 tos 394 peytlaclawise directiongii2thydbe applicatioreofithe tiofereaciablant i |

m d-way thr h the verti ) of th . At thi e, the tinme
variabl e r 0‘3%08&“&?’% e sg?dgﬁnaéll%g%@t)%esg??qug—gaﬁ sﬁ(‘f%&gilén&]ﬁraah? ﬁﬁ’ﬁe smoot hl y
until the emidbRfiroftiond@versiialkotdoamdcins bhBgin/aad bAd al Ferd A ¢ dnd akd)i S
manner signal 506 will rotate the bottomhalf of raster 302 cl ockwi se when

appl i ed t o & mexgrrnreagaitnémaidbe midpaintadfithe ERThgersacan (8 this wayrhe at e t he

bott om hal f . : . b - Kwi | i e the CRT rotation
coil 310. gP%EP%?ﬁ&@&@%@7@%%%%%{%§§WJ§ ?ﬁ%@gotgﬁ%ﬁ%g@ttﬁ?%&mr otating the
top hal f ofmideectioR®l ested3B02 eldcheiseanll irotali QL Hiives 6ighfIP708 rotdt@cth se 604 by
t he synchronous application of the tine variable rotation driver signals

606 and 60Bdsectiopoffastes P)2 antirelockyisevdianapplied toithe CRT metatipacodi gnal s 606

and 608 are at Xgpd E,r%hg ' t and o
snoot hly change to ?g?gﬂa ?hg%%bg%gie%dgkae%gﬂé%éé%ar‘t.hg%na?‘%H%gﬁﬁgnner t he
rotati on drdowectingg gtatibns Mistodtions avidentda coovettivial ZROA9pI4¥E hone correct

PCT/ US2003/,018855 ta.e CRT r@?t ation coil, rotates the top half of raster 302
cl ockwi se aFg SHE ST Gistartien et the dmageon aiine pyling Basis #cdaes thammvention. r ast er

302 ant i - ol ki WS Tk G4l ke bde Bbod b B 62 M0 ok CS. 7A and

7B discloses a technique utilize at ent may al so be
used to rotitiges heatlmietray tubk stitablCEF usa it 2vida®display lspsteinnsiech aanfor - cl ockwi se

direction 704 f, & baSs A Ferd Wi BosDYchEin BB LS PGB gl] the i
described in texms of 2 television system, it should be noted that the invention can be
used in any raster based video display system.

In one embodiment of the invention as shown in Fig. 8, a CRT 800 includes a
Deflection Yoke 802 incorporating a vertical deflection coil 801 a horizontal
deflection coil 804 and a closely coupled Line Twister Coil 806 that is used to
-compensate for the raster rotational distortion of the horizontal scan line 102
primarily caused by the effects of the magnetic flux @y generated by the vertical

 deflection coil 801, In the described embodiment, the LTC 806 incorporated directly
with the horizontal deflection coil 804, or otherwise closely coupled thereto thereby

 taking the form of a self powered twister coil 806. By being placed on or in
proximate location to the horizontal deflection coil 804, the self powered twister coil
-806 receives the requisite power to provide the twister magnetic flux by the magnetic
coupling with the horizontal deflection coil flux. _
_ | In described embodiment, the (wister coil 806 is arranged to provide a counter
flux field to the linear vertical flux field produced by the vertical deflection coil 804
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rotatjon driver signals 706 and 708, respectively, as shown in FIG 7B. The
time variable rotation drilgfer signals 706 and 708 begin.-and end at zero

magni t ude wocoaw@72sat naxi Mim magni tude at the mni dpoi nt- gledRefaRlsgsast er
scan. In this way the rotation driver signal 706 when applied to the CRT

tati i | tes th ' t . raster.302 ¢l ockw d rotati
e ver ot oaprdebts e adicpied TRF GaD, Thi SR PLapCAe SRENABFC, L2 When
appl i ed to tiyleer GREn&tRs Ml @{Ln&%ﬁowrﬁlntmgltﬁgbhés heirstsvepohesicd] Hading a

met hodol ogi es and apparatuses are useful 1 n correcting rotational

di st ort i ongnagnitednkV iwhea rarasier tnans inghy lafi topighy dircationand grseeand | i ne

curvature distorti of the. i e oh _a,line | basi s the
i'nventi on. cogf@(%%@qﬁ@?{ﬁpppﬁée n@%‘éﬁﬁf-%nq’w Tl'qpr’té\k“%g’% 3@@@@%@% s%%%t erns of a
vi deo syst emaghfiade FViheh BRSraste£ ahiOHethe sight toher: aivédtivil(Be.f aﬁs(@,lg]e)ﬂ n a video
di splay system such as, for exanple, a television systemwe known to

those ski | leb®n))t Hecarfmely, apahrifiihe twiglss Bpx perapensnisdfByxs 498 Bizdel evi si on

system it t ' L on € / ifn any raster
based vi degggligg%?gétﬁsay%§h§%o$ﬁlgoctn°§%§ %&?&eﬂ@r@%ﬁ'g eecltllrc}éen i(ﬂo ®as shown in
Fig. 8 a @ﬁﬁi@@ﬂ&@ﬁibﬂd@&;ﬁne@%ﬁﬁ%hﬁla Maktao $FPcompaiepo Y- N9t verti cal
defl ection coil 801 a horizontal ef]lection coil,6 804 and a c| gsely coupl ed
Li ne Twi st dormoaygsultans rastes flux D,q ghpwipin Fignlfl da pagticplsr, dusingthe teditor ot at i onal

di stortion | ' a1 R | s the effects
of the mag rﬁ%ﬁ% 1‘3‘2%@‘&%‘%‘%@@%@ yés?"ﬁl(tah @18 ¢ %I?f:dal{lght&g#ﬁ)gg%@g)ﬁ' EEST 1 801.
| n the desawhileahe eutabiomEpinent dg coh®Giks viththeriphtrtatief conpemnk O,y tto t he

hori zontal def|ection coil 804, or otherw se closely coupl.e reto
thereby t dRPHEer f?—IHrr%ﬁtfaffﬁa{ Rers IpaFRETRGIEGIOL: @ﬁn%am v g‘%@‘fbei ng

pl aced on P | lféc&qlg i DOz B¢hken _coi | 804,
the self pgﬁmc/’élro{ebém%a\[}?ﬁcg%g%ézt 8 %?Pg%gfei\}g%@f F}HS reqﬂjinsj%?gelugowe?]?osgpr ovi de
the tw st eprovadpddiy incrbdses irbthe réserseatirestion thepby phaimtgining thetobeerhat linoont al

defl ecti il f - i b : ' .th | st i| 806 i '
ar t aﬁgehot” 6‘%&%@@%@61&3&%%%%?5%9‘?%%?%‘8E‘PH%% ‘]%Fie\gééfc’ GENEPEY flux el d
produced bbdﬂﬁgz tNEfehurt Aihitefi6® Qé@Qme%sker%etWHM&Q%&ﬁﬂ%% .

PCT/ US2003/ 018855 i n order tol%r:oduce a stepped line &ffect. This counter

flux fiel drevewsandaids ¢ rghtto lethremponenti@uatic Theroforehegasultsndlix i n Fi g.
9), has a first. co n R hawvin naani.i u FV raster scans
N the 1 of tobihs FORBREF bach i, R APs BergiBitbily il cnd SHeh i |
providing a “stepped flux” field scan that is substantially free of rotational distortions.
In the described embodiment, the Line Twister Coil 806 is typically a low

inductance coil (on the order of approximately 500 micro-henries) formed of a few
turns (approximately in the range of 30 turns, for example, is typical). This
configuration is substantially smaller than the'larger rotation coil 805 that typically
has a few hundreds of turns and a large inductance of 10 milli-henries or more. In
this way, the inventive Line Twister Coil can be driven by a high freQuency signal
(see Fig. 11) in order to provide the desired dynamic compensation on a line by line
basis. |
Figs. 12 and 13 illustrate a twister power circuit 900 for implementation of the
twister coil 806 in the form of a self powered twister coil 902 wherein the self
“powered twister coil 902 is magnetically coupled directly with the horizontal
deflection coil, or otherwise closely coupled thereto. In the case of the self powered
twister coil 902, power to drive the twister coil 902 is derived primarily from the
horizontal deflection coil 802 by juxtaposing some tums of the twister coil 902 in
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conponent (DRL of opposite polarity (i.e., (DRL = - cb) but substantially
the sanme nmagnitude F when the raster scans in tfie right to left direction
(i.e., abswdiele17289abS((DLR )). Accordingly, each of thep¢ivusioasofshssx
conmponents (I RL and SLR ) combines with a correspondi ng corrponent of the

vertical def ol BT MY [ QVRRT, LRand
aright to Iéegst%tptlr:orrpotkent (| ;%om%g%\@e@?oﬂ&%%srd%oghrtggha&a% aster flux
(D.,,, showriinkagdsiapd phése Hebweparthe tiabadtic fibld pdigrdtédby efethoriontal ¢ifleciman, t he

first conponent OLR conbines with the |eft tq_right conponent (DVERT.LR
while the seO8RY2andHhsiarms OéﬁLe%#ﬁ‘iW%P@Wﬁlﬁﬂl@rﬂeﬁ?ﬂsmﬁf@h@faﬂo%%onent

(DVERT, RL t raster flux (%ster. In general therefore,
Qinek BF rﬁbg?@?é%ge@% .

mhlle the vertica nonot oni cal ly i ncreases, the counter flux field

(i.e., the tw st dn tindpsetibed drmhhﬁdnﬁéﬁf(ﬁ@niroﬂi&blﬁicdﬂdnﬁpﬂthmmemtd he
reverse direct on t her eby mai ntai ni ng.the ghservyed || ne substantlally
| evel and fre@8ngs remaw@f&mer@mq%ﬁewﬂr% Eﬁgﬁr deperihed embpdimenta,

During the rglichi &B%’é %ﬁl\%@t egy

conpl etely %ver séerls an i%"d‘(‘j B%V(S) ?{]ﬁ%ﬁt%l @é%oneﬁ?%sséé%wmm

~Therefore, tftmawslefid tigitt By mmgpmldeavetbfn&ham hcbﬁzoneﬂdhﬂbotmﬁ cofl804 ) unps
rovidin ed fluyx" field

tall t th h | .
Isggrlerﬁgt a. s(ﬁfﬁleer%n?ﬂelgﬁra%eﬂﬁgglﬂeréﬂ] @Fére’iséﬁli&f“l ar?fétasﬁ ettt ‘Ff'énﬁ'd%scri bed
enmbodi ment,, ddchSss TY B¥igter @?lglﬂb@tg@stbr}&r\]ﬂéég'ﬁzlﬁgﬁl)k 9?@15'59 LpowilbiCifance coi |

(on the order o% appr oxi mat el m cr orrre of a few turns
(appr oxi mat ely;aammaﬂ%eoutmﬂgbleaﬂ tigd theuamment SHeureenbimpihet twister gl K4 dgan bEhi s

Chat  Cypr calPyoiinih feicoRmhle it piha0s o o teigerPba e ite o (10
mlli-henri %w‘éf cifER100! dmbittis pul¥iié p o%%ohraﬁﬂé ho¥zdritd Beflvd @il ®l ko can be

driven by a hrgl frequency signal (see Fig. 11) in order to provide the
desired dynaws edmsﬁ-mgdﬁparasmllambph@labylebtrmcs toawinbol ¢errgstion 2 and 13

illustrate st er circui,f 90Q for i ntation of the, fw ster
coi 1806 1 n AERTSY 1 BF S5ke chhédinele the eut 270 BETPEGysR Shesid o' o
power ed tw Slleahrrﬁtgthtﬂ&&ed:tﬁfyﬂﬁg&ﬁfdn@&J thy c@xﬁt&ﬂaﬁﬁ ShrfeREHAtN aMHelitebGon of
hori zontal deflectiqgn coil, or otherw se closel %/J coug ed thereto. In the

case of the s&& Iﬁvirmﬁeaé@ﬁpomtstswo@ag elogmats ¥ gh W4 arranged inwushér coi |

902 is deri yg( ont ' 2 by
j uxt aposi ng sg aQrtd and%Fé Fﬁsg%%é £ @?édé él"‘?“ %Bfgere ;héc?ﬁté b&gﬁggﬁ#ﬁg‘?g@
PCT/ US2003/ 01885$IG 14 discloses a second embodiment of the invention where an amplifier is

used to supply line rotation current of either polarity during the line time.

Although only a few embodiments of the present invention have been
described, it should be understood that the present invention may be embodied in
many other specific forms without departing from the spirit or the scope of the present

'_ invention. The present examples are to be considered as illustrative and not
restrictive, and the invention is not to be limited to the details given herein, but may
be modified within the scope of the appehded claims along with their full scope of
equivalents. |

While this invention has been described in terms of a preferred embodiment,
there are alterations, permutations, and equivalents that fall within the scope of this
invention. It should also be noted that there are many alternative ways of

- implementing both the process and apparatus of the present invention. It is therefore

 intended that the invention be interproted as including all such alterations,
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close proximty to the horizontal deflection coil 802. In this way,

magnetic flux |inkages andphase between the magneti @ field generated by

t he hori zowbabogmafiisecti on “coil 802 and the turns of the piwabesosssss 902
provi de the necessary EMI along the lines of a transforner assenbly. In

change. t ne TaBURTORy FRlbaui RUGRER] @ AIGE pithle B B Sogt bR yBgat P0G, ©

enbodi nent ,ingentfonr st twi ster current I|,.,,, flows fromright to left and
then a second twister current Inst, flows left to right. By using power
derived fromthe horizontal deflection coil 804 (the horizontal |eakage
flux through the twister coil acts as a transforner inducing a voltage
across the twister coil) the twister power circuit 900 is self-powered and
dynami cally controllable in that the amount of current in that tw ster coi
902 can be controlled with the controllable current path 904. In this
drrangenent, the twister power circuit 900 conbines pulling power out of
the horizontal deflection coil 804 to run the twister coil 902 as well as
optional electronics to control correction wavefornms in the yoke.
Accordingly, the circuit 900 utilizes current steering diodes D through
D4 to rectify the current to the controllable current path as the direction
of scan reverses in response to switching elenments SW t hrough SW '
arranged in such a way as to provide the first twister current and the
second twi ster current |1".,ise. FIG 14 discloses a second enbodi nent of
the invention where an anplifier is wused to supply line rotation current
of _either polarity during the line time. Al though only a few enbodi nents of
Kﬂﬁ present invention have been described, it should be understood that

t he present invention may be enbodied in many other specific fornms w thout
departing fromthe spirit or the scope of the present invention. The
present exanples are to be considered as illustrative and not restrictive,
and the invention is not to be limted to the details given herein, but my
be nodified within the scope of the appended clains along with their ful
scope of equivalents. Wiile this invention has been described in terns of
a preferred enbodinent, there are alterations, pernutations, and

equi valents that fall within the scope of this invention. It should al so
be noted that there are many alternative ways of inplenenting both the
process and apparatus of the present invention. It is therefore intended
that the invention be interpreted as including all such alterations,

oo
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12 WD 2004/ 017289 PCT/ US2003/ 018855 pernutations, and equival ents as fall
Wi thin the true spiritTand scope of the present Jinvention. 13 WO '

2004/ 01728% oPadd#i52003/:018855 I N THE CLAIMS 1. A nethod st fissds! Y
correcting, on a line by line basis, rotational distortion of a raster

scan in a catho conprising: during a left to right scan,
generating a fi ?&ﬁﬁﬁr(&m%n magnetic flux conponent having a first

magni tude and a {irstAplidd $dynasetaNg cbRctink! & 2 GRE bPGhé BRsigRaERR6NAE f 1 UX
to a first vertical deflection” nmagnetic fluX conponent in real tine,
during a nedistortiogivf atrestéresten Bicaeathagienay tibepgpmprising@nd correcti on magnetic
fl ux conmponent having, a. seIC@nd '@?ﬁni tude and a second polarity; and
generating a resul t ardP8RAIFE LG HigRESCAL: i on nmgnetic flux by adding the
second correction nmagn@blaGing b $fstlcOrBotiACARchekE flk eampoadt Beting R ArMgnet i c.
flux conponent in real tine. , 2. Anethod as recited in claim1, wherein
the first ocoagnitideend afigheolagty;nagni t ude and the second correction magnetic

fl itud i mat.el |t h ot D
oot tod in ol aim 1. wiHORE T borraion e Bl € £ Bsno S FRR{IRE°
degrees outm@dneHb ™R chinpbhdnlfth Sar@nd; pol arity. 4. A method as recited in

claim1, wherein the resultant magnetic flux is a substantially free of
rotational distortiorduwingansxhaghide lefsseaBeited in claim 1, wherein the

resul tant magnetic fleé.é)ﬁ R a%%g%’% E&?Q gwoélyr}ﬁa g%mjggg b&?en{tgam'éfaorm y

separate the |ines. n or ofrecting,“on a line

by |ine basiesend mairifuide aad a dcoh®pbladity;@hda raster scan in a cathode ray
tube having a defl ection yoke, containi ng a vertical  deflectjon (hoi |, and
a horizontal def| ect i #sHe@bng a resylippigiertical deflection magnetic flux by adding the S

second correction magnetic flux to a second vertical deflection magnetic flux

component in real time. |
2. A method as recited in claim 1, wherein the first correction magnetic
magnitude and the second correction magnetic flux magiﬁtude are approximately
equal to each other.
| 3. A method as recited in claim 1, wherein the first polarity is
approximately 180 degrees out of phase from the second polarity.
4. A method as recited in claim 1, wherein the resultant magpetic flux is

a substantially free of rotational distortions.

5. A method as recited in claim 1, wherein the resultant magnetic flux is
adjusted during the line time to uniformly separate the lines.
| 6. An apparatus for dynamically correcting, on a line by line basis,

_ totational distortion of a raster scan in a cathode ray tube having a deflection yoke,
containing a vertical deflection coil, and a horizontal deflection coil, further
comprising: _

a twister coil coupled to the yoke arranged to provide,
during a left to right scan,
a first correction magnetic flux component having a first magnitude
~and a first polarity, | ' ' '

during a next right to left scan,
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conprising: a twister coil coupled to the yoke arranged to provide, during
a left toright scan, a fi r,{s_'t.. correction magnetic fl Uqu'fcorrponent havi ng a

first magniWoisimeyopagh @ firsti-polarity, during a next rig an,
14 WO 2004/ 017289 PCT/ US2003/ 018855 a second correctionmrgalzﬁseitﬂ%&lﬁ%gx

conponent having a se L tude and.assecond polarit wherein a

resul tant vertical de%?%@?&g%&%%&ﬂéﬁ%eﬁ ﬂ&?‘“ﬁ“’%@dﬁﬁ"&é‘ﬁ%@eﬁ ing the
second cor r agighipiicmng aetddadipolafity, Gviter&if GaBdhItAVetioal defilRfibg alapAdticgnet i ¢
flux conponent in real tine. 7. An apparatus as recited in claim®6, wherein

t he twi st er 15gypYidpdby sdsding-the sesang cormaetion megnetie finofq 2 sgvond versitalect i on coi |l .
8. An appar . ' ' | ai m.7 erein the twister coil is powered
by the hori g%%%gﬁﬁaggfﬁ%ﬁﬁl&&@ﬁeﬁpm ®the magnetic |inkage. 9. An
apparatus as recited 7n cl AnfpbaratiQk fcited fiecl4igs6) wikiéin thPgGE cillikux 1S a
substantially free_of rotational distortions. 10. An apparatus as recited

in clai m 6, Magaeticely bnkedita $hg hogizontahdefiestipr cgil ux i s adj usted during the
line tinme to uniformy sep ' . !.ﬁr -'%?d-' r..i on
correction circuit ar?’angeght%s%%{r&rgg%:k&ﬁ?%{]%%l ondlva{cﬁ?és]*lor | 6%é1?ér?%algr aster
scan di spl ayewlerad ba tiediohiacktal daficttidecdilb Wvay ofihk ethgntfieliitagehavi ng a

defl ection yoke, conprising: a line twister cail _arranged to Provi de
during a left to ri _gh?° scaft! aap%rﬁmtasaqﬁ#?féaql%wm&%@méhermw aé'bnponent
naving a ! idkndRAMKHECubsBflaly Bt BFroRRlol didtorfliL! N9 @ next Tight to Teft
scan, a second correction nmagnetic ux comnponen avi ng a second

nmagni t ude and a secontD.pol Aniappyaratnk s eicitedinrobdnil 6, arereie thd :eaditadef | ect i on

magnetic flux is provided ddi ng. the second correction magnetic flux to
a f_gec ond veM@gnetic ux?s a JustecP Xur%lg the %ne ?une to unﬂ'ormly separate the lineg.

11. A rotational distortion correction circuit arranged to correct

rotational distortion in a raster scan displayed on a cathode ray tube (CRT) coupled
thereto having a deflection yoke, comprising:

a line twister coil arranged to provide

during a left to right scan,

a first correction magnetic flux component having a first magnitude
‘and a first polarity,

during a next right to left scan,

a second correction magnetic flux component having a second
magnitude and a second polarity, wherein a resultant vértical deflection magnetic flux
is provided by adding the second correction magnetic flux to a second verticai

" deflection magnetic flux component in real time; and
a current amplifier coupled to the line twister coil arranged to provide
~ - a controlled current to the line twister coil. h

12, A circuit as recited in claim 11, wherein the line twister coil is
magnetically coupled to the horizontal deflection coil.

13. A circuit as recited in claim 12, wherein the line twister coil is

- a self powered line twister coil since the power used to drive the line twister coil is
" derived substantially all from the purposely magnetically coupled horizontal |

.deﬂection coil.
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~defl ection magnetic flux~conponent in real time; angd-.a current anplifier

*coupled to th EN i-oter coil arranged to provide:; rolled current
to the line t% sl\'lgge}rqm%}(%[ . 12. Acircuit as recited inkgpg ENJHEER t he
line twister coil is nagnetically coupled to the horizontal deflection

coil. 13. Acircuit as fgcit J N i inthe line tw ster coil
is a self powered Iinel'?'vm' s?g?ﬂc(i}gi qé&ﬁé??%g%“ﬂ%@?&%‘ic the line
twister coil imslucetbviltage asokssthating abisycdl s réotigied bipQidaes Eﬂfﬁﬂa&e@ﬁ#ﬁ'eti cally
coupl ed hori zont al ef | ect iagl{] Ccﬁ,;nl : _1qilﬂGENSP009. VO ' t EPLACEMENT SHEET

14, A circui t STqlgRiScugrent pa to; dymeamically adustthe Fesuliing fbwinreduopd byidheclon

vol t age acr osfyikiil.i ne twist coil is rectified by diodes and | oaded by a
controllable current path to dynam cally adjust the resulting flux produced
by the line twist coil 1515, Akimiitasirécited in elein et] wikrehahdwoldritywngr ei n t he
polarity and current in the line twst cojil is adjusted during the |Iine
time to produ‘é‘étméltfrfﬁ‘fhflﬁ st oot S sdsicddupng thedinertiae toprpdyce 4 fg‘é@tha‘l 16. A
met hod of dynasifeaily Yepalitéat tithr 1@Bs.2 |1 ne by line basis, rotational
distortion of a raster scan in a cathode ray tube, conprising: generating a
first correction magnetic flux conponent; } adding the first correction

magnetic flux to a first . vertic ef.l,ecti.o magnetic fl ux_ cqnmponent in
real time; generating atlg'eco%@%?&ggflwl??g@'ﬁé’f’%ﬁmﬁ 0% By mebasigng
generating a foeamnhpmtonﬁrntdf@arhst@ies‘cbﬁﬁié@ﬂhcﬁﬂ@%fﬁb% édnztiﬁiéﬂi/ .adding the
second correction magnetic flux to a second vertical d Iec%-i on magnetic

flux conponent in real EHcHbingtadisy gprchtion wegnetisfluxragpenéent; f | ux is a
substantially free of -t J i rtions.. 7. A nethod. reci.ted in
clai m 16, wherein the f«flrSEE%g@%§§h§%§owpr%luﬁtta&gg%a'e&?gls ghtep

correcti on nagagtetic fluxwompanént i feal tiggpect i vely, a first correction

magneti c magni tude and a second correction magnetic flux magnitude that
generating a second correction magnetic flux component; and

generating a resultant vertical deflection magnetic flux by adding the
secound correction magnetic flux to a second vertical deflection magnetic flux

component in real time wherein the resultant magnetic flux is a substantially free of

rotational distortions.

17. A method as recited in claim 16, wherein the first correction
magnetic flux and the second correction magnetic flux each has, respectively, a first
correction magnetic magnitude and a second correction magnetic flux magnitude that

) - are approximately equal to each other.

18. A method as recited in claim 16, wherein the first correction
magnetic flux is added during a first scan and wherein the second correction magnetic

flux is added during a second scan wherein the first polarity is approximately 180
degrees out of phase from the second polarity.

19. A method as recited in claim 16, Wherein.the resultant

magnetic ﬂux is adjusted during a line time to uniformly separate the lines.
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_are approxi mately equal (fo each other. 18. A net hodgjas recited in claim 16,
“wherein the fiGESEPWO ion magnetic flux is adde

! . e . ; can
and wherein the second correction nagnetic flux is am&mﬁgéggnd

scan wherein the first polarity is approximtely 180 degrees out of phase
fromthe second pol arit 0. 19.A Aviset Bfardsh b8t lyai 6. Mwherein the
resul tant nmagnetic fI ux .is adjusted during a +(?%g{ ?’ln(ririe etﬂ}ﬁfﬁafbc?rs

separ atg E he ‘?tﬁ'é%‘ia @@r@mﬂcmm&@mm&m tﬂHEFaI ; 'ﬁmgﬁ@%efﬁchﬂ? %l&! a?0| |
arranged to ¢ n i.n rofational distortion of a
raster scan |g&rtﬁ&1 c%eﬁl%gn&édﬂ ?‘H‘g%h “FPg%ﬁhE@PFé@hW%k@ a vertical
deflection coil, and a lacﬁr'stm&te@tioxﬂﬁﬁ & iR cﬁﬂrbnelﬁ%%rhtﬁf&% p g f1rst

0

correction magnetic flux companent generator enerating a first
correction maGHRERe] t%%?ﬁﬁﬁ%magtlﬁmﬂu}sccmttbadntthatas ﬁd‘ideaitto‘aﬁirkﬂ aifical

defl ection magegictien flddle real time, and a second correction
magnetic fl ux corrponena:éﬁgenera@or Oneﬁ‘fmfr?)‘?'” AR at | ng a second correction

magnetic fl ux conponentaEhamdb&naﬂﬁmdnﬁgwﬁcﬂﬁﬁ@&ﬂ_oMﬁ&g&&%h gtlon
magnetic flux_co nent in real time thereby generatin resu ant
vertical def | EFIFEMEARGANY ©rcrtion magmeticdl osmnmnamthans: gddedee agécond
rotational } 0|I ed in claim?20,
wherein the f%?g%akgggﬁg@??&%éﬁ%g%%p# &%ﬂﬁ ﬁ?@%@ﬁﬁ“@@??@étlon
magnet i c f| uxregaléint hertical defspizntmagieyic fax fthat $§ a g‘szrsfaﬁﬁﬁl!}ﬂﬁeér@ﬂ%%ioﬁal

magni t ude anddgt econd correction magnetic flux magnitude that are

approxi mately e Hﬁ to each other. 22. Atwister coil as recited in claim
20; wherein the first correction magnetic flux is added during a first
scdan and wherein the second correction magnetic flux is added during a
second scan wherein t he2kir s tyistercotlys ravited rpelaixi dOtvillerei e AREr ees out of
phase fromthg, s ster coil as recited in claim 20,

wherein the resu?ﬁan t‘grﬂe"t’ﬂ"é‘d%‘%%ﬁ?"i’% ST rEPR Bragnrticiiracach hes.t i ne to
uni formy sepaspebivdline filsn@srecdn nia@RBtH BEcHuAO LA E’chﬂﬁl%rrec?fonql\{ migal ly

correcting, q
9 A3 magnitude that are approximately equal to each other.

22.  Atwister coil as recited in claim 20, wherein the first
correction magnetic flux is added during a first scan a.nd wherein the second
correction magnetic flux is added during a second scan wherein the first polarity is

approximately 180 degrees out of phase from the second polarity.

- S 23. A twister coil as recited in claim 20, wherein the resnltant

- magnetic flux is adjusted during a line time to uniformly separate the lines.

24.  Computer program product for dynamically correcting, on a
line by line basis, rotational distortion of a raster scan in a cathode ray tube
comprising:

computer code for generating a first correction magnetic flux
‘component;
computer code for adding the first correction magnetic flux to a first

- vertical deflection magnetic flux component in real time;

computer code for generating a second correction magnetic flux
component; |

17




~line by line basis, rotational distortion of a rastefr. scan in a cathode ray
“t ube, conpri &EREEpe6S it.er code for generating a f i;j’_‘ﬁpfg P etic
flux conponent; conputéer code for adding the first correction naghetic
flux to a first vertical deflection nmagnetic flux conponent in real tine,

conput er code for genergiy : 1 i nent ;
17 GENSP009. WO (. A EPL%%‘R%‘%EE@%“%%%% CeARadRAR! %%%%?é’% F%E’ma‘“
resul t ant verfluxby adidifif thetsecondragretiorcmbgneticiinxaddisagprilhvertoat deftection r ect i on

magnetic flux to a second verti.cal deflecti.o magnetic flux, conponent in
Feal time whePEBIFterlCOmRORSH i Fral e eisrvinihg B BOLIEERGIN ¥ f r ce of

rotational di §ifahtidRPirePSotAoRM BtoftRAS3ARe medium for storing the
conput er code. 25. Conputer program product as recited in claim24, wherein
the first correction negnputercreadable madinthfor stoving theowmpmtaricode.nmagnet i ¢ f 1 ux
each has, respectively, a first correction nmagnetic nmagni tude and a second
correction magnetic flux magnitude that are approximately equal to each
other. 26. Conputer progsam poR@uter pRsprid prdddt dstebited illcBdm 24h@hereth thbe
resultant magnetic flux is adjusted during a line time to uniformy

separ at e t he fitshegrrectipn magoetpuifles anst thgsecond condeuionamagnstic fluy epeh kdsai m 24,
wherein the first .gglrreﬁti on_In netic ,E‘.I ux i.ﬁ}daddgd duori ng actf.(;nrst S¢an and
wherein the sESHEC¢ol lé%f?%% é’ﬁaegﬁeéc?]lag&l S A 48K d:'ifllrl HS PR T  scan
wherein the filigmapeinddeithit srSaprreEhdlB4 RN Yo daBh oliRgr ees out of phase from
t he second polarity. 18 '

P

) 26.  Computer program product as recited in claim 25, wherein the

i

resultant magnetic flux is adjusted during a line time to uniformly separate the lines.

27.  Computer program product as recited in claim 24, wherein the
first correction magnetic flux is added during a first scan and wherein the second
correction magnetic flux is added during a second scan wherein the first polarity is

approximately 180 degrees out of phase from the second polarity.
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