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1 HORI ZONTAL AND VERTI CAL DYNAM C CORRECTI ON I N CRT
MONI TORS The present invention relates to a scanning
processor for use with Cathqde Ray Tubes (CRTs) as
used in television and conputer nonitor displays. The
invention 5 particularly relates to CRTs having
relatively squarer and flatter display surfaces.

PRI OR ART Figure 1 shows the effect of the curvature
of the CRT on the distance between the inner phosphor
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display surface is significantly closer - as shown by arrow 120 - to the electron gun
110, than a point 2t an outer edge of the display surface. The greater distance is

represented by arrow 130.

‘The difference in distance between the different points of the display surface
poses problems in beam brightness and focusing. Paints closer to the gun require
a different focal length to points further away. Closer points will also tend to be

brighter than further away points.

Figure 2 shows an exaggerated view of the display surface of a CRT affected by
the described focusing problems. The display surface should be displaying a
single horizontal line of uﬁifonn thickness. However, due to the differing focal
length across the horizontal axis of the display screen, the image of the line tends
to taper at the extreme edges of the display surface. The effect is shown in a
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to taper at the extrene edges of the display surface.
The effect is shown in a 2 deliberately exaggerated
fashion for clarity, but particularly on |arger
screens, it is noticeable to the human eye. These
probl ens are exacerbated by recent devel opnents in CRT
technol ogy 5 which have yiel ded so-called m ni neck
tubes having a reduced depth i.e. distance between

di spl ay surface and electronzgun To overcone probl ens
associated with the |ncrea3|ng fl at ness, and sqguareness.
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A typical graph showing the dynamic focus voltage required for a particular point at
a distance x from the screen centre is shown in Figure 3 for both horizontal 200
and vertical 210 deflections. In the vertical direction, the particular curve 210
shown in Figure 3 is defined by the relationship:

2
Vayn_focus_v o€ X

In the horizontal direction, the relationship is different, as the tube is not
symmetrical in the horizontal and vertical directions. The relationship defining

horizontal dynamic focus is given by:

26
den_focus_h o X



hori zontal dynam c focus is given by: Udyn focus h aC
X2.6 3 These figures are exenplary only, and
different tubes fromdifferent manufacturers can have
dynam ¢ focus voltages defined as: n 5 Vdyn focus oc
X where n is generally in the range 2 - 2.6, although
further inprovenents in tube design may lead to
progressively higher val ues og n. 10 Prior art systemns
for dynam c focus correction dre limted to correcting
for the case where the correction voltage is
proportional to the square of the distance fromthe
cemrhess Ratddtare Skarpgsiayasily, brdbdiffetenivabes forf idiffeeartt manufacturers
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SUMMARY OF THE INVENTION

20 In a first broad form, the present invention provides an analog scanning processor
for generation of a dynamic focus correction signal for use with a CRT, wherein
the dynamic focus correction signal is characterised in that it is proportional to Kx2
+ (1-K)x*, where x is the distance from a mid point of a viewing surface of the
CRT, and K is a real number in the range 0.00 to 1.00.

25
Preferably, the dynamic correction signal is a horizontal or vertical dynamic focus
correction sigral.
Preferably, the processor is arranged to generate a plurality of dynamic correction
30 signals.

Preferably, the processor includes means for generating a dynamic brightness
correction signal.



30 signals. Preferably, the processor includes neans
for generating a dynam c brightness correction
signal. 4 Preferably, the dynam c correction signa
for use in a horizontal directionis different to the
dynam c correction signal for use In a vertica
direction. Preferably, wherein the processor includes
a shape adjustnent circuit arranged to 5 receive as
inputs: a sawtooth waveformét the deflection
frequency; a shape control signal; and an anplitude
coRtaferhblyi theatiynamie raerractionesighal per 4gp Ut andiorizentalcdirqction is
i's i mat es
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power n, where n is a real nunber. Preferably, the
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Description o Drawi ngs Preferred enmbodi ments of
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draw ngs in whic ure 1 shows the effect of
cur v atshigre emntral W'cﬁﬁ‘ beam di stances; 20 Figure 2
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defl ect| on%&E a typical CRT;, Figure 4 shows a top
ad

| elfe redlinenp ynamic correction circuit; Figure 5
'shows a detailed view of a dynam c focus system 30

Preferably, the value of n is in the range 2.00 to 4.00.

15 Brief Description of the Drawings
Preferred embodiments of the present invention are hereinafter described, by way
of example only, with reference to the appended drawings in which:

Figure 1 shows the effect of curvature of a CRT on beam distances;

20
Figure 2 shows an exaggerated view of the effect of a variation of focus distance

on the presentation of a single horizonta line;

Figure 3 shows the dynamic focus voltage required for horizontal and vertical

25 deflections in a typical CRT,
Figure 4 shows a top level view of a dynamic correction circuit;
Figure 5 shows a detailed view of a dynamic focus system;

30
Figure 6 shows a detailed view of the shape adjustment circuit; and

Figure 7 shows a composite horizontal and vertical dynamic focusing signa].




Figure 6 shows a detailed view of the shape adj ustnent
circuit; and Figure 7 shows a conposite horizontal and
vertical dynam c focusing signal. 5 Detailed
Description of the Preferred Enbodi nents In the

foll owi ng description, the dynam c correction circuit

Wi ll be described in ternms of dynam c focus
correction. However, the person skilled in the art
will appreciate that sim |l ar5techni ques may be

applied to dynam cally adjust the 5 brightness.
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at the video pre-anplification stage. 15 For

hori zontal dynam c focus adjustnments, the circuit 300
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10 OUdidditodsi gnals fromthe PLL to circuit 306 are

Frequency 312 and gross phase 314. 20 For verti cal

dynam ¢ focus adjustments, the circuit includes an
Autyariid ®rigithess @Hjustmdnts AGE) bSMerfalmexh bys mlodolktieg thee ABL

vertical .sync input 320 e .Qut put I he AGC
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Qt her inputs are provided to the circuit 306 which are
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Vewhighcialockegto aniiseomipgthodzontalsyncghpyt 330The PLL fixes the phase
and also coarse tunes the internal AGC which generates the horizontal dynamic
focus correction signal. The output signals from the PLL to circuit 306 are

Frequency 312 and gross phase 314.

For vertical dynamic focus adjustments, the circuit includes an Automatic Gain
Circuit (AGC) 304 which is locked to a vertical sync input 320. The output 322 from
the AGC circuit is a squared sawtooth waveform Vsawtooth™-

25  Other inputs are provided to the circuit 308 which are used to fine tune the output

signals. The other input signals are:

s Horizontal amplitude control (Hamp) 330

+ Vertical amplitude control (Vurignt} 340
30 « Vertical amplitude control (Vamp) 345

« Horizontal phase control (Mghase) 350

« Horizontal size control (Hsize) 360

s Horizontal shape control (Hgnape) 370




30 Vertical anplitude control (Vanp) 345 Horizontal
phase control (Hphase) 350 Hori zontal size contro
(Hsize) 360 Horizontal shape control (Hshape) 370 6
The circuit 300 has two outputs 380, 390. The first
output 380 is a conposite output for horizontal and
vertical focus correction. The second output 390 is
the vertical dynamc brightness control signal. The
out puts may be represented: B Qut, (380) = Hanp X
Hphasesl ze2 x [Hshape + (1 - thape) X Hphasesize J +
Vanp X Vsawm ooth2 Qut2 (390) Vbi ght x Vsawt oot h2
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c@ﬁuﬁ?’BOBE)B’bnghThé’sqgmmrmry input 322 to the circuit is
the output fromAGC circuit 304. Input 322 is a
squared parabolic waveform The signal 322 is split
i 6™ wo conponents, which are 20 separately
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In the flc{)st branch, signal 322 is applied to variable

g&MA © fier 412. The gain-of this anplifier is
adJsmsﬂalw a éawtemtgnaévemm ahthehvarticah deectiopafrecuaney inglding

contr nal al is provided to allow user
ad'jeﬁig? "g]fpcisﬁgnv'tgr{r%wrr] control signal 25 390, and
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15 arrp Ff@’érrenf as@ﬁ%ﬁnclsﬁ es a
Figure 5 shows the internal structure of shape adjustment circuit 306. The prima_xry
input 322 to the circuit is the output from AGC circuit 304. Input 322 Is a squared
parabolic waveform. The signal 322 is split into two components, which are
20 separately processed to produce the two output signals 380, 390.

In the first branch, signal 322 is applied to variable gain amplifier 412. The gain of
this amplifier is adjustable by signal 340 which -is a Vertical amplitude controt
signal. This signal is provided to aliow user adjustment of the vertical control signal

25 390, and may be adjusted through an on screen menu system.

The output of amplifier 412 passes to amplifier arrangement 426 which includes a
transistor and a current source. The output signal 390 is derived from the emitter
of the transistor. '

30
in the second branch, the input signal 322 is applied to a variable gain amplifier

410, where the gain is adjustable by signal 345, which allows user adjustment of
the composite adjustment signal 380. The output of amplifier 410 is applied to



transi stor and a current source. The output signal 390
is derived fromthe emtter of the transistor. 30 In
the second branch, the input signal 322 is applied to
a variable gain anplifier 410, where the gain is
adj ust abl e by signal 345, which allows user adjustnent
of the conposite adjustnent signal 380. The output of
anplifier 410 is applied to 7 sumer 420. The ot her
input to the sunmer 420 is defived froma nunber of
input signals. Signals 312 and 314, which are output_.
f r gL 420 Tharrtherdpubtodhe sypagiddddy daried feorg agwimber of input
phg@ﬁmgnfornation respectively, are applied to AGC
circurt 402. Circuit 402 acts to generate a ranp
signal at the frequency determ ned by input 312. The
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a0t R gEa g APl BissseBul 204, iy A8k Nadfee biond npur
36050 whiah o hardeohtdl peaseeoctool sigoél, sllogired sepahate adjustment of the
proyided,to er to control the horizontal
Si g%asgfoqéeqlﬁ%dg%%lglsﬁayed on the CRT. Again, this

10opti on may be accessed via an on-screen nenu system
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Fiqure 6. The output of circuit 408 is a shape-
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oUTBR2-(BHt O BB IOR BeP AP B T et o0 P PRGITES GaeR nput 370
ampl conteling tBe sWass 6f Baiontputsigak! BBDADhe opération of circuit 408 is
described later with reference to Figure 6. The output of circuit 408 is a shape-
adjusted version.of the input to circuit 408, the shape adjustment being performed
20 in accordance with the value of the shape adjustment signal 370. The output of
circuit 408 is applied to variable gain amplifier 418, whose gain is adjustable in
accordance with the signal 330 which controls the amplitude of the signal

presented to the summer 420. '

25 The output of summer 420 is applied to the output amplifier arrangement 428
which includes a transistor and a current source. The composite output signal 380

is derived from the emitter of the transistor.

Figure 6 shows the internal structure of shape adjustment circuit 408. The purpose
30 of this circuit is to alter the shape of its input waveform, Hsawtoon, SO that it more
ciosely resembles the waveform required for dynamic focus correction, i.e. it is
altered to resemble a waveform characterised as X", where n is a real, non-integer

value, generally in the range 2-4.



accordance with the signal 330 which controls the
anplitude of the signal presented to the sumrer 420.

25 The out put of sumrer 420 is applied to the output
anplifier arrangenment 428 which includes a transistor
and a current source. The conposite output signal 380

is derived fromthe emtter of the transistor. Figure

6 shows the internal structure of shape adjustnment
circuit 408. The purpose 30 &f this circuit is to

alter the shape of its input waveform Hsawt ooth, so
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i NHPYvaigr ﬁ@vsamqrmng@ Therefore embodiments of the present invention offer

a much improved performance.
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20
Figure 6 shows the internal operation of _shape adjustment block 408. The input to

multiplication block is Hsawioth » Which is squared by being multiplied by itself. The
resultant squared signal is split into two paths, with the signal on the first path
being further multiplied by (1-Hshape) in muitiplication block 460, before being
25  added t0 Hghape 370 in adder 470. The result of the addition is then multiplied by
the signal on the other path in multiplier 480. The result of this operation may be

expressed mathematically as:

Hamp . [(Hshape)HsaMoolhz + (1 'Hshape)HsaMoom4]
30
This can be seen to have the form required i.e. KX? + (1-K)X*.
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20 Figure 6 shows the internal operation of shape

adj ustnment bl ock 408. The input to nultiplication

bl ock is Hsawt ooth , which is squared by being
multiplied by itself. The resultant squared signal is
split into two paths, with the signal on the first
path being further nultiplied.by (1-Hshape) in

mul tiplication block 460, before being 25 added to
Hshape 370 in adder 470. The%esult of the addltlon is
then nultiplied by the signal on the o
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tlﬁ\df%ﬁﬁméﬂg??@dﬁ?d accopdipgly (1-K)X4. 9 For a typical
CRT havi ng n=2. 6, Hshape may be set to 0.59 to achieve
the desired result.
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own -1 n ure /. ori_zontal ‘conmponent of. ?t‘1
sitomaertica C@amogwﬁﬂ%ae%@tedaw The &opepsitec ai fo the
| sfoc,_geg,é%agggthgka The conposite signal is appl ied to
focus el ectrode of the CRT. The ‘dynam c
brlghtness correction signal 390 may beé applied to the

ViTHOdyaRric brightness correction signal 390 may be applied to the videc pre-
amplification stage as has been described already.

Use of embodiments of the invention allow a TV or monitor mantsfacturer to offer
users an opportunity to further customise the setup of their equipment through use
of on-screen menus permitting focus and/or brightness to be altered.

The present invention includes any novel feature or combination of features
disclosed herein either explicitly or any generalisation thereof irrespective of
whether or not it relates to the claimed invention or mitigates any or all of the

problems addressed.



anplification stage as has been descri bed al ready. 20
Use of enbodi nents of the invention allow a TV or
nmonit or manufacturer to offer wusers an opportunity to
further custom se the setup of their equipnent through
use of on-screen nenus permtting focus and/or
brightness to be altered. The present invention
i ncl udes any novel feature or_qgnbi nati on of features
25 disclosed herein either explicitly or any '
general i sation thereof irrespective of whether or not
i tcéﬁl‘ﬁ%es to the clained invention or mtigates any

f the problens addressed. -10- CLAIMS 1. An
angpl og /acanalog gcmrmm@pmes‘smfog geoerationof ¢f dynamyigdares correction

focus correctign nal Ne; is
a5 S5 B W . S Sl Bl B B coHRABR st ', i
C %ra?édtéfséim that it i @ﬁ'opdrtlorsalmm m(mn)af WImerK»&s{he distance from

(1- K) x4, vvhereX|sted a 5 a md |
5 & ATihphg! S8 MignGRTRE e &4 Rl Pt dp e range
|rbghlg<r13nge s K<1. 2. An anal og scanni ng processor
as clainmed in claim1l wherein the dynam c correction
signal is a horizontal dynam c focus correction

signal AriL%n \Aﬁg%aaﬁiﬁ Ciﬂoéé’éﬁﬁ'a@gclé’ihfé‘deﬁﬁﬂémaﬂ whéieifethe dynamic
in clalm reint ynam C correctlon Sl al is a

v exoriection gignahisd@ |T'Qﬂ¥9§tai Qb’ﬂ%’@tq fosus remastionssignd. anal og
scanni ng processor as claimed in any one of the

preceding 15 clains wherein the processor is arra r?

t 3.genehmapalagpicanalnptRFoeessey Benteimeasoin deim dnpwherein the dynamic

an@)rﬂx%cﬁongiqr@pls%rﬁ i%gﬂgﬁlilé‘ﬁ)c%%ﬁé&ﬁfn & nélI ained in

one o rece alms additiona
i ncludi ng neans for generating a dynamc br| ght ness

G

15 claims wherein the processor is arranged to generate a plurality of dynamic

10

correction signals.

5. An analog scanning processor as claimed in any one of the preceding
claims additionally including means for generating a dynamic brightness correction

20 signal.

6. An analog scanning processor as claimed in claim 5 wherein the dynamic
correction signal for use in a horizontal direction is different to the dynamic
correction signal for use in a vertical direction.

25
7. An analog scanning processor as claimed in any one of the preceding

claims wherein the processor includes a shape adjustment circuit arranged to

receive as inputs:
¢ a sawtooth waveform at the deflection frequency;

30 e ashape control signal; and
« an amplitude control signal,

AMENDED SHEET




correction signal for use in a horizontal direction is
different to the dynamc correction signal for use in

a vertical direction. 25 7. An anal og scanni ng

processor as clainmed in any one of the preceding

cl ai ms wherein the processor includes a shape

adjustnent circuit arranged to receive as inputs: a

sawt oot h waveform at the defl ectlilon frequency; 30 a

shape control signal; and an anplitude contro

signal , AVENDED SHEET -11- wherein the shape
adjwisdreienthec ishape t adjsstanerdncjeditt is pranyed: ta progluak a signal which

e B RN o R IS RS RE Hsh B power n, where
nundarreamumbé anal og scanni ng processor as clai nmed

in claim7 wherein- the value of n is in the range
2.00 to 4.00 9. An anal og scanni ng processor as

£1 8.0 Adafuklg 8B8nfihg pitedRs6rEediaed § kifi 7 WHEFR: the value of n
t he val ue nis a}ggroxwrateyz.& . An anal og

scanin thg rprgr 899dP 40 cl ai med in any one of t he
proceeding clains wherein the value of Kis

approxi mately 0.59. AVENDED SHEET
9. An analog scanning processor as claimed in any one of the proceeding

claims, wherein the value of n is approximately 2.6.

10
10. An analog scanning processor as claimed in any one of the proceeding

claims wherein the value of K is approximately 0.59.

AMENDED SHEET




