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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 multipliers 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 tube.
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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,
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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.

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 a measure of the amount of rotational distortion
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DESCRI PTI ON. 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 corner 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
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sw1tches) 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 combining with the linear vertical flux field
to produce the stepped line effect.
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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.
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scanning left right. . . . .
Reference Wlh now l?e 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
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PAALLELS: & 3 s filed Apr. 26, 1996 by James R. Webb, et al, entifled
"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 herein 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
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4, respectively usin rotation coil

Iab@me rsggnal Fagwill rotate thei b@ttbm HalXof rsstgrﬁ@asantlfdocéclwdsel vQI)en
applledc' to the Eﬂ'll 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
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
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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 twister 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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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 turns of the twister coil 902 in
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magni t ude FV when the raster scans in the right to
left direction (i.e., abs(JRL) abs((DLR)).
waécomrod7asgl y, each of the twi ster flux conponeRCE/USEY03/018855
an d SLR) conbines with a correspondi ng conponent of
Efb@e gfl%kifn'u%aﬂo 108 hb@sdnitA) '&eﬂédﬁ’én QUiERD2. W Wy, nefohetiOflux
onent OVERT, LR and a right to | eft conponent
lmEagER&nd phasé betrvean tlwsnagnam field generatetl by thiherézoatal deflection

ProA uiue Rme O e SRR T R brovit b s M Adpame

hlﬁégoftaqr;mgg,hhelc@g@ﬁmgnt (DVERT, LR while the second
conmponent cRL conbines with the right to |eft

conpoHethe desovibrd embodignent, grogpireltabieeaironpath P84 cat be wagd to
%ﬁrﬂ%g 'ih%ranll gﬁf@.[r&'% r?tﬁ% ?\Iégfseg goﬂ'\?(# e[nttﬁg flé/s%ﬁ%%:cf alnl?odlﬁnant a

(st @wistet bménMI sl efloweoatright fo e ahd tt&ﬂi)a seguaMiwdeet dayrent Itwmz
i ncreases. in ttﬁe reverse direction thereby maintainin

ws duktemighy By nsingaenyer dertved ifiopn theerizegigl deflsgliozycoil
E ﬁBﬂlz% 1 lé&k?%eoﬂﬁ)l fﬂ?ﬂ%‘ﬁrth@ %t@tecdlleafc'is 4% &Jnﬂﬁﬁm%f: ﬂl'aucmg a
r ng e return ri t scan

raliapetaciosd thaxW@TaNcST) thenwiswr @bwyer cnmuﬁr%)éss mifslpmzlefsd tund
right, to left c onen L Ther.efore,
iy ol eETE BB e RBTLTCURGR 18 0 s Soif§92 can be
Jcb&{fﬁﬁle!i DEAHAUIE B&ﬁ{dll)ébﬁtcuh@ rg%ﬁ{i%z;f TR3GE alrbASemdal, INd il
st epped fie scan that i's substantially free
pbwemmatut aaa IcombHIBSqulilmg powknout o€ thetdweizomtelddeflection coil 804 to

nbodi t t l )

e PSS eth a2 BHVF ponpionel SrepiesEo EOpid RPReiEty
moefﬂhﬁd 2% tﬁ@?ékee SACCBRHH@‘}] 86 cRieyB0 tHizB$ current steering diodes
approximately in the range of 30 turns, for exanple,

hapule BY)to refthifs the@@menfgtg itha ¢antrollable glyeerd mathas|the direction of

BBy R bl SR R8RSl e e n s
iwague toqnﬁelde fthelfrstiwibter SRt BS | @d fHelsecondiwistét cBrreRyl, i,

the inventive Line Twister Coll can be driven by a
hi gh FKeddehiggjossp @ﬁ@ﬁond(eg@edme@t ofjthy inygnHery wheregqn amplifier is

e%"tb @g%f ﬁné’%ﬁétﬁo%d fgééﬂt"‘%? SIS g%lgg it St[rhé‘e by

p ovver Atthowgh dnlf @@e\fl @mbbdipteaisaofitiad preseno invehtton havebeex
coil_806 in the formof a self powered,tw ster coi]

dessrippte HepAuidihe wadprstoog Sl thepresrpsingpntias; axyppemiodied in
%{Hei:%ielciﬁ HRY ®th trcfe Irtide ﬁ‘ofnhtht‘: rif 8f h%g%}%l of the present

ectl COI or ot secclosel coup reto.
lrrventhml CHE&prm‘ent d:rarrqaéésfarpmﬂm@dmdemd b Ell’ustraiwe Aot

wer., to ve the tw ste .
bty ehe e Pt op Sgftedds PaecterOfs SV esgim gy may
bnioaRRaivithis asch mhgépﬂeﬁﬁe& WhigdsSlorfgOwith 3% full sddpe of
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magn et\x}hcl:leftililél, nvention has been described in terms of a preferred embodiment,

et

O."E

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 interpreted as including all such alterations,
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| i nkages and phase between the magnetic field
generated by the horizontal deflection coil 802 and
woOheo4tour283 of the twi ster coil 902 provide thePCT/US2003/018855
necessary EMT along the |[Iines of a transfornmer
RAREERS, aﬂd“ec@ﬁ\%l&ﬁ§§sr fal Sd e e duBBpiit afd SepeoPtcaftbnt
current path 904 can be used to change the anmount of
ipwentient in the twister coil 902. In the described
enbodi nent, a first twister current Itwistl flows
fromright to left and then a second tw ster current
Iltwst2 flows left to right. By using power derived
fromthe horizontal deflection coil 804 (the
hori zontal | eakage flux through the twi ster coil acts
as a transfornmer inducing a voltage across the
twister coil) the twister power circuit 900 is
sel f-powered and dynamically controllable in that the
amount of current in that twi ster coil 902 can be
controlled with the controllable current path 904. In
this arrangenent, the twister power circuit 900
conbi nes pulling power out of the horizontal
defl ection coil 804 to run the tw ster coil 902 as
wel | as optional electronics to control correction
wavefornms in the yoke. Accordingly, the circuit 900
utilizes current steering diodes D 1 through D4 to
rectify the current to the controllable current path
as the direction of scan reverses in response to
swtching el enments SWL t hrough SW arranged in such a
way as to provide the first twister current ItWstt
and the second twister current ltwst2 . FIG 14
di scl oses a second enbodi nent of the invention where
an anplifier is used to supply line rotation current
of either polarity during the line time. Although only
a few enbodi nents of the present invention have been
described, it should be understood that the present
i nvention may be enbodied in many other specific
forms without 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 [imted to the details
gi ven herein, but nmay be nodified within the scope of
t he appended clains along with their full scope of
equi valents. Wiile this invention has been descri bed
interns of a preferred enbodi nent, there are
alterations, pernutations, and equivalents that fal
within the scope of this invention. It should also be
noted that there are many alternative ways of
i npl ementing both the process and apparatus of the
present invention. It is therefore intended that the
invention be interpreted as including all such
alterations, 12
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equivalents as fall within the true spirit and scope

wofodva7289 esent i nvention. 13 WO 2004/ 017289 PCT/US2003/018855
PCT/ US2003/ 018855 I N THE CLAIMS 1. A nethod of
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equal to,egch other. 3. A nethod as recited in claim
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6. An apparatus for dynam cally correcting, on a |ine

thygnitudeartsktbe sscond ceredtionanagnrie Bwx nggnipidesre apnreximatly
ei na %athnho ﬁlée ray tube having a deflection yoke,
AEA R 3 4" vertical deflection coil, and a
hori zpnt alA deflodcksiredited @i blainh U) Wheein thofipst polafigy is
approximately 180 degrees out of phase from the second polarity.
4. A method as recited in claim 1, wherein the resultant magnetic 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,
rotational 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,

14



a twister coil coupled to the yoke arranged to

provide, during a left to right scan, a first
woanw@atison nagneti c fl ux conponent having a f PCSUS2003/018855

magni tude and a first polarity, during a next right

to left sgageondldbrdBidPRALREIRR cBRhpohind BRENE 188&nd a

second correction magnetic flux conponent having a

rsegniinde admsccortbpeladtyawhererairepelfaat verjical dedeetion agnetic flux

T

deBleticiRaghgtiy duk c6@boneteid Reltiha nmagnetic flux .
conponent in real tine. 7. An apparatus_as recited in

claim 6, wWher eid emaratyg asiesitedan claim 6, whghelt the dyvisier coil is
] . [ tign coil. 8. An

A&%J%jgﬁg%@gmg{gﬁ ecl th éﬁ%lﬁ&cﬁgg%ﬁ%do\%er ein the tw ster

coil is Bowereth lypatdtes dsaeéirdrih alaim &f heteirothe ¢wister bowil is

way of the magnetic |inkage. 9. appar at us. as
RoFesTeckRy the hen%ﬂnﬁléeﬂm@ﬂa%ﬁ WW@Y%éﬁlga%@etwﬁﬁgﬂ%% i c
flux is a 9SUbSBQﬁ‘%¢1ﬁHtMs 14261t in cREA @Mdlein the resultant

distortions. 1 apparatus as recited in claim®6,
mb@reat fluk fea substahtiaiyt freaefgneatipal fdistortipss. adj ust ed

during the line tine to uniformy separate.the |ines.
11. A rot a% ondh BRRAHPT 3HC! lpélf‘frpgzwil‘?]ieb‘hhf”esu ant

| Oa G dBlringtRE Bhd BRRMo GhifdrRily bArdtdiR 1ndst er
Ig%l:%%ﬂgi%;%?%ed on angat hode.rayotulbe (_}t(CRé_P)arcoupl ed
t heret o haMi ng A rofetfiorst tistotigrokarecompir¢udi arpnged 1o earect

tw . ster..coi.l arranged to.provi,de duri.n

iRl ion B ¢ PRRE S uBRRE Shagtiond BpltubS LER S snupted
faétdhvingld deFlectiBOolelempragk:a first polarity, during
a next right to left scan, a second correction

magneti c f&hn@@@ﬁm@rﬁﬂanﬁ‘?ﬂﬁ‘?gﬂawé%cond magni t ude and

a second pglarit ei.n. a resultant verti cal
defl ecti on&??géﬁel¥€té%%txsc£}}’s provi ded by addi ng the

second cord g6t tdrrectiog Arkhetic fluconpodersdrmoing affrst inagditude
defl ection magnetic flux conponent in real tine; and a
%féﬁfitpﬁffﬂfb’i fier coupled to the line tw ster coil

arranged tcﬂlrﬁrg%\ﬂ&ff‘right to left scan,

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

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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a controlled current to the line twister coil. 12. A
circuit as recited in claim11ll, wherein the |ine

wowheHoar2820i | is magnetically coupled to the PCT/US2003/018855
hori zontal deflection coil. 13. Acircuit as recited

in claimlg, whesghm afsfi}s‘cﬂeun@cltaﬂhsg 8hez6ihlthé agietieally
powered line twster coil since t he power used to

inthicee vollt@elacmes ﬂlwlmt: ewistotil isirectifigd by diasles and tagded by #y

S R e S G

twikt cdy.Cl rcui t as recited in cl aim 13, wherein the
magnetical |y induced voltage across the |ine twi st

coil is relétufme@rw agiregited immlgim d Agwlprpip the polarity and

cont r.ol |l nt

ot e ety B 0T R B e Mot 1o fUGa AiEtmar,
Lﬁifbﬁﬂlytsep@ategmetrmeﬂmlegl aim1l, wherein the polarity
and current in the line twst coil is adjusted during

the line time to produce a flux that wuniformy
separates the raster lines. 16
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