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Field of the Invention 5 This invention relates to an el egshonic
circuit that reduces aliasing noi se and particularly to an el ectronic
circuit that reduces aliasing noise on { a colour video inmage on a

col our cathode ray tube display. ' Backgr ound
of the Invention 10 In col our video nonitors a cathode ray
tube (CRT) is comonly usddCIRCUIT FORIREPUGING ACIARING NGISE As is known, a
pr edet er mi ned nunber of picture el enents or pixels on the screen of
the CRT |ight up to produce the . .displayed i mage. Each pixel is nade
up of a triad of col oured phosphor Figld offteedayention ¢, red, green and bl ue,
which [ight up when hit by an el ectron beam Located i medi ately

behi nd t he reen i | ate. cQ n referr to as a shadow mask,
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e.g. the red beam passes through the holes and hits only the red
phosphor deposits on the screen. BE%h%"dﬁﬁH'J”hé*“‘%ﬁf’" descri ption,
r be

only the r B beam and the red phosp eposits w referred to,
however, t(li description that follows applies equally to the 25 green and

arrangensnt of e Lelate ol orePoe & 0PIP ey UESIORT) is commonly used?
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15 deposits i.e. red, green and blue, which light up when hit by an electron
beam. Located immediately behind the screen is a plate, commonly
referred to as a shadow mask, which has a hole associated with each of the
pixels on the screen. Three scanning electron beams, designated red,
green and blue, pass through the holes and hit the corresponding coloured
20  phosphor deposits on the screen. The shadow mask ensures that the

electron beams, for e.g. the red beam, passes through the holes and hits

only the red phosphor deposits on the screen. To simplify further

description, only the red beam and the red phosphor deposits will be

referred to, however, the description that follows applies equally to the
25 green and blue electron beams and corresponding phosphor deposits.

The arrangement of the triads of phosphor deposits on the screen

are such that the phosphor deposits form rows. Consequently, the red

phosphor deposits located in even numbered rows are horizontally

displaced by a predetermined distance from the red phosphor deposits
30 located in odd numbered rows. In monitors having small screen sizes, say

35.56 centimetres or less, the horizontal displacement between the red

phosphor deposits in the odd and even rows does not produce visible

defects on the displayed image. However, when the size of the screen is

43.18 centimetres or more, the horizontal displacement between the
35 phosphors deposits in the odd and even rows result in dark horizontal lines

on the displayed image. The dark lines are caused by the red electron

beam hitting areas on the shadow mask between the holes instead of



35.56 centinetres or less, the horizontal displacenent between the red
phosphor deposits in the odd and even rows does not produce visible

defects on the displayed i mage. However, when the size of the screen is
43.18 centinmetres or nore, the horizontal displacenent between the 3 5
phosphors deposits in the odd and even rows result in dark horizontal |ines
on the displayed i mage. The dark lines are caused by the red el ectron
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of phospholJdepefaresce veltage determinesdhe borizontal positiore oba horigoniat scambf scan
of the odd numhfg ¢dd eRéron beam on the screen. Hence, switching the reference
voltage between the two levels at the same frequency as the horizontal
synchronising signal shifts the position of the horizontal scan of the even
numbered rows of phosphor deposits, relative to the position of the
20  horizontal scan of the odd numbered rows.
Disadvantages of this method are the need for additional circuitry
and an additional output pin for coupling to additional external circuitry
when the circuit is packaged in an IC. Ancther disadvantage is, as the
horizontal synchronising signal controls the timing of the horizontal scans
25 and also provides the timing for the switching of the reference voltage,
conflicts between the two timing functions can cause erratic positioning of
the herizontal scan. In addition, because the stability of the horizontal scan
of the electron beam is dependent on the stability of the reference voltage,
switching the reference voltage between two levels affects the stability of
30 the horizontal scan of the red electron beam, and can cause visible defects
on the displayed image.

Brief Summary of the Invention
35 The present invention therefore seeks to provide a circuit that

reduces aliasing noise in images on CRT displays having relatively large
screens, reduces the need for additional circuitry and additional output pins



D sadvantages of this nethod are the need for additional circuitry

and’ an additional output pin for coupling to additional external circuitry
when the circuit is packaged in an I C. Another disadvantage is, as the

hori zontal synchronising signal controI% the timng of the horizontal scans
25 and al so provides the timng for the switching of the reference _

vol t age, conflicts between the two timng functions can cause erratic
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Invention 38 5 cathode raytubedCRT) display comprisng: efcontarolsem haying a¥irste a
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first input5 reference signal.

In another aspect the invention provides a circuit for a cathode ray
tube (CRT) display comprising: a control circuit means having a first input
for receiving a horizontal synchronising signal and a second input for
receiving a switching reference signal, and a first output for providing a

20  square pulse signal and a second output for providing a horizontal drive
signal having horizontal CRT drive pulses; and a multiplexer means having
a control input coupled to the first output of the control circuit means for
receiving the square pulse signal, a first input for receiving a first reference
level signal, a second input for receiving a second reference level signal,

25  which second reference level signal is different from the first reference level
signal, and an output coupled to the second input of the control circuit
means for providing the switching reference signal.

Brief Description of the Drawings

30
An embodiment of the invention will now be more fully described, by
way of example, with reference to the drawings, of which:
FIG. 1 shows a schematic a prior art horizontal position control
system coupled to a CRT;
35 FIGS. 2A and 2B show timing diagrams of the horizontal position

control system in FIG. 1;



coupled to receive a first reference |evel signal, a second input coupled
to” " receive a second reference | evel signal, which second reference

| evel signal is different fromthe first reference | evel signal, and
an out put coupled to the second igpnput of the control circuit that
outputs the switching 15 ref erence signal. I n anot her aspect
the invention provides a circuit for a cathode ray tube (CRT) display
conprising: a contr dflGBrshavs eadaurediphoisphors dni a portiompoftthe screerf of the
receiving a hor(igﬁ-ﬁrmpiasynchroni sing signal and a second input for
receiving a switching reference signal, and a first output fqrﬁﬁ)row ding a
20 square pul se sifjGa¥ shewsaalissingepisriopdhe portioprafihelsergen inGIGz3nt al
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means havi ng . . a controLén ut coupled to t st output of the
control cireui t2IRBRINGIZR In FIG. 4 ecei ving the square pul se signal, a first

i nput for receiving RIGE BrsHowsetherpoiiich of the schedeih FIGYBakith aligsMPRisenput
for receiving a;],egﬁ%)‘gd reference level signal, 25 which second reference
i

| evel signal rent fromthe first reference |evel signal, and
an out put coupl ed t FlEh&AsarwbriB shopwided sighalsahat redluce ialiasing noise in Figans
for providing the swtching reference signal.

Brief Description of the Draw ngs 30 _ An enbodi ment of the
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FIG 3 shows col our quGpthS‘s'?\BWssa SShetn AR &¢ aoﬂor?zfontlarﬂepossl {o%ecrbn?lfol ts{/lﬁem
15  with an aliasing noise reducing circuit in accordance with the present
invention; ' )
FIG. 11 shows a block diagram of the aliasing noise reducing circuit
in FIG. 10;
- FIG. 12 shows a block diagram of the horizontal position control
20 system with the aliasing noise reducing circuit in FIG. 10; and
FIG. 13A-13K shows timing diagrams of the horizontal position
control system with the aliasing noise reducing circuit in FIG. 10.

Detailed Description of the Drawings
25
FIGS. 1,2A and 2B illustrate a horizontal position control system 10
which is coupled to receive a horizontal synchronising signal (HSYNC)
from an input 5, and coupled to provide a horizontal drive output signal
(HORIZONTAL DRIVE OUTPUT) 215 to a deflection circuit 8 of a cathode
30 ray tube (CRT) 15. A plate or shadow mask 20 is located in the CRT 15
behind a screen 30. Horizonta! synchronising pulses 220 (only one shown)
on the horizontal synchronising signal (HSYNC) 200 and the horizontal
position control system 10 control the generation of horizontal drive pulses
246 (only one shown) on the horizontal drive output signal (HORIZONTAL
35 DRIVE OUTPUT) 215. Each horizontal drive pulse 246 causes electron
beams (not shown) in the CRT 15 to scan horizontally across the screen 30.



CRT in FIG 1, FIG 4 shows aliasing noise on the portion of
the scréen in FIG 3; FI GS. 5A and 5B show parts of a video
signal that causes the 5 aliasing noise in FIG 4, FIG 6
shows the portion of the screen in FIGg3 with aliasing noise

reduced; FIG 7A and 7B show vi deo signals that reduce
aliasing noise in FIG 6; 10 FIG 8 shows a schematic of the
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DRI VE QUTPUT) 2P0 o' @Mé‘f‘?"%ﬁﬁ‘%ﬁ% E}éﬁa‘géjé% SIS0 The letblE Ry 600
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t he screen 30. FIG. 4 illustrates the phosphor deposits on the portion of the screen
30 with the red phosphor deposits 40 identified with an R. The following
description wili only refer to the red phosphor deposits 40 and the
20 corresponding red electron beam. However, it should be understood that
the following description applies equally to the green and blue phosphor
deposits and the corresponding green and blue electron beams.
The rows of phosphor deposits arranged from the top to the bottom
of the screen 30 can be sequentially numbered, and divided into odd and
25  even numbered rows. The first and third row of the phosphor deposits on
the portion of the screen 30 will be referred to as odd numbered rows 31
and the middle row will be referred to as an even numbered row 32. From
the arrangement of the phosphor deposits on the screen 30, it can be seen
that the red phosphor deposits 40 in the even numbered row 32 are
30 horizontally displaced from the red phosphor deposits 40 in the odd
numbered rows 31.
FIGS. 5A and 5B show a video signal 48 which is provided to the
CRT 15 to control the intensity of the red electron beam (not shown) as it is
directed across the screen 30. The video signal 48 has a video data part 50
35  which controls the intensity of the red electron beam as it is scanned across
the odd numbered rows 31, and an even video data part 60 which controls
the intensity of the red electron beam as it is scanned across the even



5 An external capacitor 25 is coupled between the horizonta
posi ti oh control system 10 and an el ectrical reference potential or

el ectrical ground. A voltage (PD2) on the external capacitor 25
relative to the electrical groun sets the time the horizontal drive
pul ses 26 are generated by the 5 horizontal position control system 10
whi ch al so sets the position of the hori zontal position of the
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results in unlighted red phosphor deposits 40 on the screen 30 and is
known as aliasing noise. :

In FIGS. 6, 7A and 7B the phosphor deposits on the portion of the

20 screen 30 and the video signal 48 are shown, however, the even video
data part 60 is separated from the odd video data part 50 by a
predetermined time 64. This displacement synchronises the time the pulses
65 occur with the time the red electron beam is directed at the red phosphor
deposits 40 on the even numbered rows 32. Consequently, the red electron

25 beam hits the red phosphor deposits 40 on the even numbered rows 32 as
indicated by squares 70. Therefore, to reduce aliasing noise, the position of
the horizontal scan of the even numbered rows 32 must to be displaced
horizontally from the position of the horizontal scan of the odd numbered
rows 31 by a predetermined distance. This displacement translates into a

30 predetermined time delay 64.

FIGS. 8 illustrates the horizontal position control system 10 coupled
to a prior art aliasing noise reducing circuit 105. As before, the horizontal
position control system 10 is coupled to the input 5 and the deflection circuit
8 of the CRT 15. In addition, the aliasing noise reducing circuit 105 includes

35 a modulator 110 which is coupled to receive a horizontal synchronising
signal (HSYNC) (200 in FIG. 9A) from the input 5 and provide a switching
signal to a buffer 1156. The buffer 115 provides a buffered switching signal



the arrangenent of the phosphor deposits on the screen 30, it can be seen
that thé red phosphor deposits 40 in the even nunbered row 32 are 30
hori zontal ly displaced fromthe red phosphor deposits 40 in the odd

nunbered rows 31. FI GS. 5A,and 5B show a video signal 48 which
Is provided to the CRT 15 to control the intensity of the red
el ectron beam (not shown) as it is directed across the screen 30. The

vi deo si gnal I 4 8tohars oatput mmat@mdtoﬁﬁcsi&fors 1001 & f%‘%l‘{}é;'az%gaﬁﬂlkggﬁgz ity
scanned, ,Acr 0SS
o P v o Sl T e o e B it SN
of the red el ecpotentidieargraund: The exieamal @dpacitars2s tshm@mbetwe\%l thet .
6 nmb : wPul : en e
Cntensity o HorzZofal Posiidh Giiro? syABih ¥ ahd e Brute B e v ket
phosphor ~ deposi 120 30dJi25. the screen. It should be understood that the
video signal 48 is FIGBIIAGEand o g he ifind dagtdtis ARG HordBnd] e

i i i n ts 50 60. o . At on _pllr pOses
oniy O “Cooshign, B3ira syt do it heiasingooiss redsing coulbitranden
t he scannthely operatidrewillr tow beaigstAbsd Withireféréicd eFIGE! ARG BN The

L S Shen horzolfl Fostlolfcdrie 3l 10 -8 1SN D Baomiacon ¢ ne
odd nunber 8 r osignal (HSYNCYR0® haainges hbl'immatismcmccmisingtp}ﬂ%é 22? Eﬁo?n Itﬂ\i (r)fe]g
Fed 11 ght on tHEput:lnfesponse td ki the Horzofl YibGRoling et 228l e,
vi deo data par tthehasgotat pesitinagontrol systers 1fcganeratgsrathnap sngnabﬂ-IBAMﬁ)\lN 832
Consequent |y, “%‘E?e*ggﬂ ect' Fac;%Q’Eg%mgé@;t%%S*emn%‘?jﬂﬁfﬁ‘ﬁ“?wmﬁéiﬁ%?
deposits 40, a fQ (e, gxtefnal Capagitof o.with theeasmp signal (HRAMR) 249, éndt he
shadow nask 520, gerreratedithaheeizéntal divessigralqHCRIZONT AL DRIVE OBTPUT 218
unlighted red RpARICRoAEIS drive PSS 248 %vhs‘e%rtﬁgr{foﬁggg Wie ramp signal
(HRAMP) 210 reaches the voltage (PD2) 205.
Changing the voltage (PD2) 205 from a lower level 222 to a higher
level 232 causes a change in the time when the horizontal drive pulse 246
20  is generated from an earlier time 244 to a later time 248. This changes the
position of a horizontal scan on the screen 30. The prior art aliasing
reducing circuit 105 uses the horizontal synchronising pulse 220 of the
horizontal synchronising signal 200 to switch the voltage (PD2) 205
between the two levels 222 and 232. The first level is used when the red
25  electron beam is scanning the odd numbered rows of phosphor deposits
(81 in FIG. 4), and the second leve! when the red electron beam is
scanning the even numbered rows of phosphor deposits (32 in FIG. 4).
Changing or shifting the position of the horizontal scan changes the time
the pulses (65 in FIG. 5) of the even video data part (60 in FIG. 5) occurs to
30  synchronise with the time when the red electron beam is directed at the red
phosphor deposits (40 in FIG. 5) on the even numbered rows (32 in FIG. 4).
Typically, the time the horizontal drive pulse 246 is generated is very
close to the time when the horizontal synchronising pulse 220 occurs. The
difference in time being determined primarily by the time delay of the
35 deflection circuit 8. Hence, because the aliasing noise reducing circuit 105
uses the horizontal synchronising pulses 220 to switch the voltage (PD2)
205 from the lower level 222 to the higher level 232, the voltage of the ramp




known as aliasing noi se. In FIGS. 6, 7A and 7B the phosphor
deposits on the portion of the 20 screen 30 and the video signal 48 are

shown, however, the even video data part 60 is separated fromthe odd
vi deo data part 50 by a predetermgned tine 64. This displacenent
synchroni ses the tinme the pul ses 5 occur with the tinme the red
el ectron beamis directed at the red phosphor deposits 40 on the even
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reference apaligsihg aabisélrreauemtg_cbircmn%oeﬁhlssrceaha%a%giﬁa%e ;gr%géﬁt gggp'oﬁdo f
betieen {he, . dpuoil. THEhigRATe sy SR el bt oshieck
i |l ustrat elfhe horidontal dyadghmnisirgsighble(HBYNECP (200 in FIG. 13a)3iom e mpat r o
system 10 Wi th 4 hgAddisd'th PRVR & RBHEOME e Blitbut SgnafifORIZONTAL
DRIVE OUTPUT) (525 in FIG. 13K) to the deflection circuit 8 of the CRT 15.
The external capacitor 25 is coupled between the horizontal synchronising
circuit 300 and an electrical reference potential or ground. The aliasing
20 noise reducing circuit 302 is coupled to receive a square pulse signal
(H1PULSE) (507 in FIG. 13B) from the horizontal synchronising circuit 300,
and coupled to provide a switching reference signal (DAC OUTPUT ) (511
in FIG. 13D) to the horizontal synchronising circuit 300.
The horizontal synchronising circuit 300 receives the horizontal
25  synchronising signal (HSYNC) (200 in FIG. 13A) and derives the square
pulse signal (H1PULSE) (507 in FIG. 13B) from the horizontal
synchronising signal (HSYNC) (200 in FIG. 13A). The horizontal
synchronising circuit 300 then provides the square pulse signal
(H1PULSE) (507 in FIG. 13B) to the aliasing noise reducing circuit 302
30  which generates and provides the switching reference signal (DAC
OUTPUT ) (511 in FIG. 13D) back to the horizontal synchronising circuit
300. The horizontal synchronising circuit 300 uses the switching reference
signal (DAC OUTPUT) (511 in FIG. 13D) to switch the position of the odd
and even numbered horizontal scans of the red electron beam in the CRT
35 15, to displace the position of the even numbered scans from the position of
the odd numbered scans.



their operation will now be described with reference to FIGS. 5 and 6. The
horizontal position control system 10 receives a hori zontal synchroni sing
10 signal (HSYNC) 200 having a horizontal synchronising pulse 220 from

t he input 5. In response to receiging the horizontal synchronising
pul se 220, the horizontal position control system 10 generates a ranp
si gnal ( HRAMP) 210. The horizontal position control system 10
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' 20 ground to provide a digital reference value. Dependent on the state of the
modulation signal (MODULATION PULSE) (508 in FIG. 13C), either the
digital displacement value or the digital reference value is provided from an
output of the multiplexer 325. :
A digital to analogue converter (DAC) 335 is coupled to the output of
25  the multiplexer 325 and provides the switching reference signal (DAC
OUTPUT ) (511 in FIG. 13D) having a higher analogue reference level
(HIGHER REFERENCE VOLTAGE LEVEL) (530 in FIG. 13D) when the
digital displacement value is selected and retrieved by the multiplexer 325;
and having a lower analogue reference level (LOWER REFERENCE
30 VOLTAGE LEVEL) (540 in FIG. 13D) when the digital reference value is
selected by the multiplexer 325.
The first ramp generator 340 has an input which is coupled to
receive the switching reference signal (DAC OUTPUT ) (511 in FIG. 13D).
When the switching reference signal (DAC OUTPUT) (511 in FIG. 13D) has
35 the lower analogue reference level (LOWER REFERENCE VOLTAGE
LEVEL) (540 in FIG. 13D) the first ramp generator 340 generates a lower
ramp voltage (545 in FIG. 13E) i.e. a voltage ramp that starts at the lower



8 , signal (HRAMP) 210 can become equal to the voltage (PD2) 205 at
any - one of several levels 228, 230 or 224. This causes the horizontal
drive pul se 246 to be generated either at an earlier tine 244 or at a
| ater time 248, dependi ng on whenq4 he vol tage (PD2) 205 switches
between the two 5 | evel s 222 and 232, and at which point the voltage of
the ranp signal (HRAMP) 210 becones equal to the voltage (PD2) 205.

The present invmnmlbgueaelfewnceglev_alsWhanme)swit@iﬁg\kéfgh;'tnﬁg sig@]sbﬁc t hat

Is derived f i m swi t.ches

between the. twolka ) DGR ah FE o Bt Ak bithet 438BHU ddfermiide 18KET 1o

occurrence of tﬂ'ﬂGHERﬂEEERENQEM@b'lﬁAGEtE\bEL)S(éSQmFIG’hlGIl)) thaliizsta:ah'ipal ly
duci h | | fy fi | Y :

F G100 1 gst r S0 SBIOHHD gerlcithes & hbfiel i 00hdle (8351R 515 J8EFTEia,

an al i asi ng>noi \tagefamminat starts at tBe higher apelogugreteroncalevab(lIEHERt

15 hor T?e|“EFE‘?F”@ESA‘”%””?EF”‘?*E‘%%%W%@J TnEopBlfondtthern. e @

ri zontal synchroni . .

Foout 2O 2 SeRgRG aBiH. Genctalir S e SRS P st theifirs) o dseralog 34D

( HORI ZONTAL and BR| b& dostbEd in @il ilatef! G 13K) to theI dgf lbection tcihrcuit

8 of the CRT 15. . : I S, cCou e e e

h o(r)i z E) n? al synchroni \é\llnﬂggfergﬁéeegqnﬁgﬁ%%@ g%'%gﬂ rgﬁeé%qcprq @?ﬁ_ser é‘?v{gpfg’ﬁ ce

potential @0 gré4Rfmbas afstinputwhighde coupledde theihpat Bdo cecaive theBﬁ@rizalntal 138

| ed | I ' |
rom the hor i 2ok efotBHg st (ASVNCIA0 fram a cbitolle e s, A"s ool ov e
a switching refigpaheldhgirgiasenceplinga detetior @951is coupledita regaive a3pll aver t he

hori zontal syncdigRaliffdri@ first 6uiput 808 5-bit counter-decodef R20"Ph #&fBteHce
synchroni sing ci rcw(ig‘| 300 I;,B%EI ve@ synchr.oni si ng

the h qQntgl, 25
si gnal (HSYNC) KPASS deieetor409hipvides aﬁ&l{%@iﬁswg "%éﬁ%ﬁ“ée of the Phasese si gnal
(HLPULSE) (507 diffefeinGe bict@peh thenhotizotital syruhiradising si%nax_lﬂ@_\mmj ab@a_ntal g Bgl
HSYNC) (200 i I : . nchroni si ng circui
Ehen pz 0\(/i desI Dﬁg r§" 8%%@'88%@? {*f@héf&tﬂ‘mp f{'ﬁi{lfﬁpSE) (507 in FIG 13B) to
the aliasing noiser wefapencerphaise detecten405 ma@b?mmpamﬁmmilscbrmbdnd dESt
h i tchi j Cai : ac o]
the hori zontal 2, ﬁ&fﬁ%ﬁ%@ﬁ*ﬂ?@??@ﬁ%‘“g puise 298 thelfithizonih) eyfiphrbiiding

synchroni si ng ¢§18ali (HAMNC),3e4 te paargg ardischpree the lovpdilter 410. When the

20  horizontal synchronising signal (HSYNC) 200 is a logic 1; no current is
sunk from or sourced to the input of the loop filter 410 by the reference
phase detector 405. When the roll over signal from the first output of the 5-
bit counter-decoder 420 is a logic 1 and the horizontal synchronising signal
(HSYNC) 200 is a logic 0 i.e. when the horizontal synchronising pulse 220

25  occurs, current is sunk to the output of the reference phase detector 405
from the input of the loop filter 410. When the roll over signal from the first
output of the 5-bit counter-decoder 420 is a logic 0, and the horizontal
synchronising signal (HSYNC) 200 is a logic 0 i.e. when a horizontal
synchronising pulse 220 does occur, current is sourced from the output of

30 the reference phase detector 405 to the input of the loop filter 410.

When a phase locked loop formed by the reference phase detector
405, the loop filter 410, an oscillator 415 and the 5-bit counter-decoder 420,
is in a locked condition, the rising edge of the roll over signal from the first
output of the 5-bit counter-decoder 420, which is the most significant bit of

35 the 5-bit counter-decoder 420, is synchronised with the centre of the
horizontal synchronising pulse 220. In addition, when the phase locked
loop is in the locked condition the charging and discharging time of the




signal (DAC QUTPUT) (511 in FIG 13D) to switch the position of the odd
and’ even numbered horizontal scans of the red el ectron beamin the CRT 35
15, to displace the position of the even nunbered scans fromthe position
of t he odd nunbered scans. 11 o _

9 FIG 11 illustrates a block diagramof the aliasing noise
reduci ng circuit 302 which is coupled to provide the sw tching
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' and a decoder 422. The 5-bit up counter 418 is a roll over counter which is
coupled to receive the pulses of the square pulse output signal (CLK) from
the output of the oscillator-415, count the pulses of the square pulse output
20  signal (CLK), and maintain a current count value (CNTR1) of the number of
puises that are counted. The current count value (CNTR1) of the 5-bit up
counter 418 ranges from 00(hex) to 1F(hex) after which the 5-bit up counter
418 rolls over to 00(hex) and repeats the count sequence.
The decoder 422 has an input which is coupled to an output of the 5-
25  bit up counter 418. The decoder 422 has a first output coupled to provide
the roll over signal via the first output of the 5-bit counter decoder 420 to the
second input of the reference phase detector 405. The decoder 422 has a
second output coupled to an input of the first ramp generator 340. The
decoder 422 functions as a first digital comparator and provides a first
30 reference output signal from the second output to the first ramp generator
340. The first reference output signal is a square pulse signal (H1PULSE)
507. When the first ramp generator 340 receives the square pulse signa!
(H1PULSE) 507, the first ramp generator 340 generates a first ramp output
signal (HRAMP1) 515 having a higher ramp voltage 535 or a lower ramp
35 voltage 545. The square pulse signal (H1PULSE) has a start time 607 and
a stop time 609 determined by a predetermined count value of the 5-bit up
counter 418. Hence, by selecting a lower predetermined count value the



A digital to anal ogue converter (DAC) 335 is coupled to the output of 25
the mul tiplexer 325 and provides the switching reference signal (DAC
QUTPUT) (511 in FIG 13D) having a hi gher anal ogue reference |evel

(H GHER REFERENCE VOLTAGE LEVEL) (530 4@ FI G 13D) when the digital

di spl acenent value is selected and retrieved by the nmultipl exer 325;

and having a | ower anal o?ue reference | evel (LONER REFERENCE 30  VOLTAGE
LEVEL) (540 in gereratiompf ihe-highaerampgivolikge 682 o& the: lowgruemipsvoltage 545 ect ed
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I nput which is cou receive the swtchi reterence signal (DAC
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a first input véslettiorsofcthe startitime 807candthe stbptina Sﬁ@bf/metémjdn@pg\lsent glnd
Thput of the r cHana (PSR 80P midyoFR HeBeRle orffetiOF sonaRERYions SR "over
si gnal frodda fas the ippubdiiveoreqyirsmsints ebihetfiset rapyogeneraizy 340hin ardtbeence
embodiment, the selection of the start time 607 and the stop time 609 may
be programmable variables and can therefore be dynamically set and
stored.
Hence, the phase locked loop formed by the reference phase
20  detector 405, the loop filter 410, the oscillator 415 and the 5-bit counter-
decoder 420, function as a synchronised pulse generator.
In addition, the 5-bit counter decoder 420 generates additional
output signals which include a current count signal from the 5-bit counter
418 via a third output, and a load signal from the decoder 422 via a fourth
25  output. The current count signal indicates the current count value (CNTR1)
of the 5-bit up counter 418. The load signai provides an indication to the
horizontal drive output pulse width counter 424 to load the contents of a
latch 426 into the horizontal drive output puise width counter 424.
The aliasing noise reducing circuit 302 has an input which is
30 coupled to receive the square puise signal (H1PULSE) 507 and provide
the switching reference signal (DAC OUTPUT) 511 having either the higher
analogue reference level (HIGHER REFERENCE VOLTAGE LEVEL) 530 or
the lower analogue reference level (LOWER REFERENCE VOLTAGE
LEVEL) 540 to the first and second ramp generators 340 and 345.
35 The first ramp generator 340 has an input which is coupled to
receive the square pulse sighal (H1PULSE) 507 from the second output of
the decoder 422, and an output which is coupled to a first input of the first



phase detector 405 provides an output signal indicative of the phase 15

di fference between the horizontal synchronising signal (HSYNC) 200 and
the roll over signal to an input of a loop filter 410. The
reference phase detector 405 is a conpggator which is enabl ed by the
hori zontal synchronising pul se 220 of the horizontal synchroni sing

signal (HSYNC) 200 to charge or discharge the loop filter 410. When the 20
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When a phase | ocC ere 405,
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capaci tor. and the square pulse signal (H1PULSE) 507 is received, the first ramp
generator 340 generates the higher ramp voltage 535. A broken line
superimposes the lower analogue reference level (LOWER REFERENCE
VOLTAGE LEVEL) 540 and the lower ramp voltage 545 over the higher
20 analogue reference level (HIGHER REFERENCE VOLTAGE LEVEL) 530
and the higher ramp voltage 535 to show the differences therebetween.
Note that irrespective of whether the first ramp generator 340
generates the higher ramp voltage 535 or the lower ramp voltage 545, the
voltage level of the decreasing ramp voltage 537 remains substantially the
25 same.
A clamping circuit is implemented in the first ramp generator 340 to
limit the voltage of the first ramp output signal (HRAMP1) 515 between 1
volt and 6 volts. The higher ramp voltage 535 and the lower ramp voltage
545 each span a time range or duration which must accommodate both, the
30 propagation delay compensation range of the external deflection circuit 8 of
the CRT 15, and a horizontal position adjustment range of a video image
on the screen 30 of the CRT 15.
The first comparator 428 compares the voltage of the higher ramp
voltage 535 or the lower ramp voltage 545 of the first ramp output signal
35 (HRAMP1) 515 and the voltage of a horizontal position signal
(HORIZONTAL POSITION) 513 to produce a flyback reference signal
(FLYBACK REF) 517. Depending on whether the higher ramp voltage 5635



The loop filter 410 has an output coupled to provide a filtered output
signal voltage to an input of the oscillator 415. The oscillator 415 is a

5 voltage controlled oscillator which has an i nput coupled to receive the
filtered output signal fromthe output 4¢f the |loop filter 410, and has an
out put to provide a square pul se output signal (CLK). The frequency
of the square pul se output signal (CLK) is inversely proportional to
the filtered owrghe lower ranpvoliage 645 ohthel firshramp owtput signalr(RRAMPIN516f t he
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ramp generator 345. When the current count value (CNTR1) and the
selected count value (CNTR2) are the same, the second digital comparator
25 434 generates a second reference output signal (H2PULSE). The second
reference output signal is a square pulse (H2PULSE) that changes from a
logic O to a logic 1 when the selected count value (CNTR2) is 19(hex) at
start time 611. The square pulse (H2PULSE) changes from a logic 1 to a
fogic 0 when the selected count value (CNTR2) is 09(hex) at stop time 612.
30 The selected count value (CNTR2) determines the time when the second
comparator 140 generates the square pulse signal (H2PULSE).
The square pulse signal (H2PULSE) is provided from the output of
the second digital comparator 434 to an input of the second ramp generator
345 causing the second ramp generator 345 to generate a second ramp
35 signal (HRAMP2) 523. The second ramp generator 345 also has an input
for receiving the switching reference signal (DAC OUTPUT) 511 from the
aliasing noise reducing circuit 302. When the switching reference signal




12 ~generation of the higher ranp voltage 535 or the | ower ranp

vol t age 545 by the first ranp generator 340 can be advanced, i.e.
made to occur earlier in tine. Al ternatively, by
sel ecting a higher predeterm ned count q¢galue the 5 generation of the
hi gher ranp voltage 535 or the | ower ranp vol tage 545 can be
retarded, i.e. nade to occur later in tinme. Wen the predeterm ned
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hori zont al 18ri veapagitouin thel sesond dampoganerator 848 is dischargedhiey anothent s of a
current source in the second ramp generator 345, to generate a decreasing
ramp voltage 561. Note that irrespective of whether the second ramp
generator 345 generates the higher ramp voltage 575 or the lower ramp
voltage 561, the voitage level of the decreasing ramp voltage 577 remains

20  substantially the same. The second ramp signal (HRAMP2) 523 having the
higher ramp voltage 575 or the lower ramp voltage 561 is provided to a
second input of the second comparator 442.

The selected count value (CNTR2) determines the time when the
second comparator 442 generates the square pulse signal (H2PULSE)

25  which causes the second ramp generator 315 to generate the either the
higher ramp voltage 575 or the lower ramp voltage 561, depending on
whether the switching reference signal (DAC OUTPUT) 511 has the higher
analogue reference leve! (HIGHER REFERENCE VOLTAGE LEVEL) 530 or
the lower analogue reference level (LOWER REFERENCE VOLTAGE

30 LEVEL) 540. Hence, by varying the selected count value (CNTR2) the start
of the voltage ramp 561 or 575 can be advanced or retarded independently
of the start of the higher ramp voltage 545 or the lower ramp voitage 545 of
the first ramp output signal (HRAMP1) 515.

The up-down counter 438 is coupled to receive an up input signal

35 (UP), a down input signal (DOWN) and a vertical flyback sighal (VERTICAL
FLYBACK) from an extemnal source (not shown). The up-down counter 438
comprises a 5-bit counter. The up-down counter 438 counts up when it



| atch 426 into the horizontal drive output pulse width counter 424.

The al i asi ng noise reducing circuit 302 has an input which is 30 coupl ed
to receive the square pul se signal (HLPULSE) 507 and provide _ t he
switching reference signal (DAC QUTPUTyg511 having either the higher

anal ogue reference | evel (H GHER REFERENCE VOLTAGE LEVEL) 530 or t he
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ranp vol tage FLYBAGE) isieesivetle switching fef elr-llegslc-le si 926“ (DACVS_JTI',IZ\[CJ;TE)
CEVED 530 o and T HEPNG: EERRRERGCAARER: ettt Spd © Pecei ved, ¢ he
first ranpld extefsabeapanitos2d tgeecaiva the outputwallzage (PB2) 524| Aagpeohds. A
broken 1ine input of the upper limit comparator 436 is coupled to receive a

predetermined upper reference voltage signal (Vup) from an external

source (not shown). The upper limit comparator 436 compares the voltage

-level of the output voltage (PD2) 521 with the voltage level of the

20 predetermined upper reference voltage signal (Vup) and produces the up
input signal (UP).

When the voltage level of the output voltage (PD2) 521 is higher
than the voltage level of the predetermined upper reference voltage signal
Vup), the upper limit comparator 436 generates the up input signal (UP)

25 having a logic 1. When the voltage level of the output voltage (PD2) 521 is
lower than the voltage level of the predetermined upper reference voltage
signal (Vup), the upper limit comparator 436 generates the up input signal
(UP) having a logic 0.

A lower limit comparator 440 has a first input coupled to the external

30  capacitor 25 to receive the output voltage (PD2) 521. A second input of the
tower limit comparator 440 is coupled to receive a predetermined lower
reference voltage signal (Vdown) from an external source (not shown). The
lower limit comparator 440 compares the voltage level of the output voltage
(PD2) 521 and the voltage level of the predetermined lower reference

35 voltage signal (Vdown), and produces the down input signal (DOWN).

When the voltage level of the output voitage (PD2) 521 is lower than
the voltage level of the predetermined lower reference voltage signal



superinposes the | ower anal ogue reference |evel (LONER REFERENCE

VOLTAGE LEVEL) 540 and the |lower ranp voltage 545 over the higher 20

anal ogue reference | evel (H GHER REFERENCE VOLTACGE LEVEL) 530 and t he
hi gher ranp vol tage 535 to show the dififferences t herebet ween.

Note that irrespective of whether the first ranp generator 340
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25 whi ch pi8dud&iRAMPa)6Bats graaterthan tme putpel voltage (PD2) 521, and the
second comparator 442 generates the falling edge on the logic output
signal (COMP2) when the voltage of the second ramp sighal (HRAMP2)
523 is less than the voltage level of the output voltage (PD2) 521.
When the ramp voltage of the second ramp signal (HRAMP2) 523 is
20  the higher ramp voltage 575, the rising edge of the output signal (COMP2)
occurs earlier because the higher ramp voltage 575 ramps up to the level
of the output voltage (PD2) 521 in a shorter time than when the ramp
voltage of the second ramp signa! (HRAMP2) 523 is the lower ramp voltage
561. Conversely, when the ramp voltage of the second ramp signal
25 (HRAMP2) 523 is the lower ramp voltage 561, the rising edge of the output
signal (COMP2) occurs later because the lower ramp voltage 561 takes a
longer time to ramp up to the level of the output voltage (PD2) 521.
The rising-falling edge decoder 444 is a logic gate that is coupled to
receive the logic output signal (COMP2) from the output of the second
30 comparator 442, and coupled to receive a pulse width signal (HWOUTPUT)
from an output of the horizontal drive output pulse width counter 424. The
rising-falling edge decoder 444 generates an output logic pulse signal
(HDRIVE) having a logic output pulse.
The rising edge of the logic output pulse of the output logic pulse
35 signal (HDRIVE) is aligned with the rising edge of the logic output signai
(COMP2). The falling edge of the logic output pulse of the output logic
pulse signal (HDRIVE) is determined by the falling edge of the pulse width

capaci tor



The vol tage | evel of the output voltage (PD2) 521 is indicative of the
phase difference between the rising edge 546 or 548 of the flyback 10
reference signal (FLYBACK REF) 517 and the flyback pulse 553 of the

current flyback signal (FLYBACK) 519. Tige output voltage (PD2) 521 is
provided to a first input of a second conparator 442. _ A second
digital conparator 434 has a first input coupled to the thlnd _out put
of the decoder ignakEWERLETRAT) fiemdbe herizontalidiive dyipat pilserwittiecduriiet 15
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30 The sel ect count value (CNTR2) determines the tinme when the second
compar ator 140 generWhen théeesonchrampsignel ¢HIBAMPZ) 1528Us § hifgher ramp The

second fio;car ‘oraoe(dfE, theing il U iHE BuidTIdnaE (NS A the sising or
345 causi n§5t heedgeeoitberagio auipis mulasr of3he auipuidogic puisessigral (HDRIVE) 3 5

Tkl 9 e OSB3 00

al i asi ng noi se h%@@@tﬁ%é’“?{?%é'ml{t sighal ONEALPRIME Q@-”)rpéfariﬂﬁzb si gnal
produced. Altematively, when the second ramp signal (HRAMP2) 523 is the

lower ramp voltage 561, the rising edge of the output signal (COMP2) and

20  the rising edge of the logic output pulse of the output logic pulse signal
(HDRIVE) occur at a later time. Consequently, a later rising edge 586 of the
horizontal drive output signai (HORIZONTAL DRIVE QUTPUT) 525 is
produced. In addition, a falling edge 588 of the horizontal drive output
signal (HORIZONTAL DRIVE OUTPUT) 525 is determined by the falling

25  edge of the logic output pulse of the output logic pulse signal (HDRIVE).

The latch 426 has an input coupied to receive a duty cycle control
signal (DUTY CYCLE CONTROL) from an external source (not shown), and
has an output coupled to an input of the horizontal drive output pulse width
counter 424. The duty cycle control signal (DUTY CYCLE CONTROL)

30 conveys data to the latch 426, and the data is then stored in the latch 426.
The horizontal drive output puise width counter 424 is coupled to receive a
data input signal from the latch 426, the pulses of the square pulse output
signal (CLK) from the output of the oscillator 415, and the load signal
(LOAD) from the 5-bit counter decoder 420.

35 The horizontal drive output pulse width counter 424 has an output
coupled to an input of the rising/falling edge decoder 444 to provide the
puise width signal (HWOUTPUT). The horizonta! drive output pulse width



15 ., (DAC QUTPUT) 511 has the higher anal ogue reference level (H GHER
REFERENCE VOLTAGE LEVEL) 530 and the square pul se signal (H2PULSE) is
recei ved, the second ranp generator 345 generates a hi gher ranp

vol tage 575. Wen the switching referenmge signal (DAC 5 QUTPUT) 511 has
t he | ower anal ogue reference | evel (LOAER REFERENCE VOLTAGE LEVEL)
540 and the square pul se signal (H2PULSE) is received, the second
ranp generator SAUNtEEARH is aslown eaunter having raepnt value JENTRA). When the
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causes the horizontal drive output signal (HORIZONTAL DRIVE OUTPUT)
20 525 to change from a logic 0 to a logic 1, forming the earlier rising edge
585.

When the horizontal drive output pulse width counter 424 is counting
down the pulse width signal (HWOUTPUT) remains set to a logic 1. When
the horizontal drive output pulse width counter 424 stops counting, the

25  pulse width signal (HWOUTPUT) changes from a logic 1 to a logic 0. This
causes the horizontal drive output signal (HORIZONTAL DRIVE QUTPUT)
525 to change from a logic 1 to a logic 0, forming the falling edge 588.
Thus, in this way the duty cycle of the horizontal drive output signal
(HORIZONTAL DRIVE OUTPUT) 525 is digitally set by the data provide
30 from the latch 426.

A variable gain control 430 is a logic switch to tum ON and OFF a
current source. When a vertical pulse of the vertical flyback signal
(VERTICAL FLYBACK) is received, the current source is enabled to supply
more current to the phase detector 432 to increase its gain, thereby

35 improving the lock time of the phase detector 432.

Further, the first and second ramp generators 340 and 345 each

have an additional input for receiving the switching reference signal (DAC



the first ramp output signal (HRAWP1) 515. The up-down counter
438 is coupled to receive an up input signal 35 (UP), a down input signal
(DOWN) and a vertical flyback signal (VERTI CAL FLYBACK) from an
external source (not shown). The up-doppg counter 438 conprises a
5-bit counter. The up-down counter 438 counts up when it

16 receives the up input signal (UP), and it counts down when it
receives the OUTPUbMETInisom the gliasing Do) redubiegeatinguit SORi Whenttbedirstect ed
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the vol tage | evempiohdye 345, the ramiptvoltage &35upaches thiedoesias the hbeigental gnal
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15 ramp voltage 545. Consequently, the rising edge 546 occurs earlier than
when the switching reference signal (DAC OUTPUT) 511 has the lower
analogue reference signal (LOWER REFERENCE VOLTAGE LEVEL).
Hence, there is a predetermined time difference 550 between the rising
edge 546 when the switching reference signal (DAC OQUTPUT) 511 has the
20 higher analogue reference level (HIGHER REFERENCE VOLTAGE LEVEL)
530, and the rising edge 548 when the switching reference signal (DAC
- QUTPUT) 511 has the lower analogue reference level (LOWER
REFERENCE VOLTAGE LEVEL) 540.
When the second ramp generator 345, receives the switching
25 reference signal (DAC OUTPUT) 511 having the lower analogue reference
level (LOWER REFERENCE VOLTAGE LEVEL) 540 it generates the ramp
voltage 561, and when the second ramp generator 345 receives the
switching reference signal (DAC OUTPUT) 511 having the higher analogue
reference level (HIGHER REFERENCE VOLTAGE LEVEL) 530, it generates
30 the ramp voltage 575, which is higher than the ramp voltage 561.
When the higher ramp voltage 575 is compared with the output
voltage (PD2) 521, the horizontal drive output signal (HORIZONTAL DRIVE
OUTPUT) 525 is produced having the earlier rising edge 585, or the later
rising edge 586, and a falling edge 588, which is determine by the
35 combination of the rising/falling edge decoder 444 and the horizontal drive
output pulse width counter described earlier. As the ramp voltage 575 is



than the voltage | evel of the predeterm ned upper reference voltage signal
Vup), the upper limt conparator 436 generates the up input signal (UP) 25
having a logic 1. Wen the voltage | evel of the output voltage (PD2) 521 is
| ower than the voltage |evel of the pregeterm ned upper reference voltage
signal (Vup), the upper.linit conpar at or 436 generates the up input signal
(UP) having a |lo Alower |imt conparator 440 has a first
i nput coupl ed hig %tafliéhwthﬂ rarhp Joltage S hcthedampsvaliaged/d feachee thauleyat
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has an out put TR e shf Qe FBToRRGE of i 3l iy GEREaEA CAL A, 44
and gener at®s achimyedhe same shift jutheshepizantgiQositon afttiarizontad seans ef thg edge
and a falling f&fron beam. However, the time shift 587 will cause the flyback pulse 553
to be shifted in time, which in turn causes a phase error between the
flyback pulse 553 and the rising edge 548 of the unshifted flyback
reference signal 517. The horizontal synchronising circuit 300 will attempt
20 to reduce this phase error, and consequently, the level of the output voltage
(PD2) 521 will change. Changing the level of the output voltage (PD2) 521,
as explained earlier, introduces noise into the horizontal synchronising
circuit 300, which is not desirable.
In order to reduce the introduction of noise into the horizontal
25 synchronising circuit 300, the switching reference signal (DAC OUTPUT)
511 is used to shift both the ramp of the first ramp generator 340 and the
ramp of the second ramp generator 345, as described above. With this
arrangement, both the flyback pulse 553 and the rising edge of the flyback
reference signal 517 are shifted equally in time the same time and no
30 significant phase error results. Consequently, the level of the output voltage
(PD2) 521 does not change significantly, and this reduces the introduction
of noise into he horizontal synchronising circuit 300.
Hence, the described circuit reduces aliasing noise in images on
CRT displays having screen sizes 17 inches or more. In addition, no
35 additional circuitry and additional output pins are required, and adverse
effects on the stability of the horizontal scan of the electron beam across the
screen of the CRT are minimised.



The second conparator 442 generates the rising edge on the logic

out put signal (COWMP2) when the voltage of the second ranp signal 15
(HRAMP2) 523 is greater than the output voltage (PD2) 521, and the
second conparator 442 generates the faldd ng edge on the | ogic output
signal (COW2) when the voltage of the second ranp signal (HRAMP2)

523 is less than the voltage | evel of the output voltage (PD2) 521.

Wien the ranp vol tage of the second ranmpdaigal (HRAMP2) 523 is 20 the
hi gher ranp voltage 575, the rising edge of the output signal (CENPE) I
occurs earlier because,the higher ranp valtage 575 ranps up to the |eve
of the output v 'Itagé (‘(rpm)forg,%gaﬁhﬁdgr Y §ie(CRT)Risplay sompsisinghe r anp
vol tage of the second ranp signal (HRAMP2) 523 is the | ower ranp voltage

CPRap2) 5031 %' t ho f onafol GFRM/BMAEE Aokt Mo BEpRe o RERR RoHaatalut put
si gnal (COwP2) sywirenisingesighal cngse sebend inpeit coapipd o lrécajee atswitalims a
The r 1 si gt ar 1 [AgRo4E sidhel¥nd & )Fy %P%"ﬁgéﬂi?ﬁé%;%%@%@%bagﬁ#q 8
recei ve the | ogSecang eutputihgh autputoRtwyizoniahdiive signapbaviog horizostat GRT 30

conpar ator 442, gyl pGRER! &Rt 0 receive a pulse width signal (HAOUTPUT)
from an output of tﬁe h 'r_f&zont al .drive output pulse width counter 424. The

rising-fal li%g edge a8wtiRiexernavingacentsl ippubcayRled toiedingtoutput otivel
(HDRI VE) havi ngcenttsl@ireuit s first input 86upled to receive a fifétaefdrénddicRepsighél, khe

o Pomed-w th | ressard ingIEediPIE o iR R Seging iefergdpvel SIgnal, Ghigbs) . The
falling edge ofsedond referenceiqvel signbkie ctiﬁf(_aleh’efromttha}ﬁrétqgfe;ence Iev_epulhse
1o (MO lbiat SRR LB ouin el R M flos INE cOM A bR o
counter 15 = autpuisieecswitching rafereacaisignal.si gnal (HWOUTPUT) from t he

hori zontal drive

2. A circuit in accordance with claim 1 wherein the control circuit
comprises control circuit means for receiving the horizontal synchronising
signal and the switching reference signal and for providing the square

20  pulse signal and the horizontal drive signal having horizontal drive pulses,
wherein the timing of the horizontal CRT drive pulses is at least partially
dependent upon the switching reference signal.

3. A circuit in accordance with claim 1 further comprising:
25
a first memory having a first digital value that corresponds to the first
reference level signal stored therein; and
a digital to analogue converter having a digital input coupled to
receive the first digital value and an analogue ouiput that outputs the first
30 reference level signal.

4, A circuit as claimed in claim 3 further comprising:

a second memory having a second digital value that corresponds to
35 the second reference level signal stored therein; and

I



out put pulse width counter 424 determnes the duty cycle of the logic

out put pul se of the output |ogic pulse signal (HDRIVE). 5

An i nput of the horizontal driver 446 is coupled to the output of the
rising-falling edge decoder 444 to recegve the |ogic output pulse of the
output logic pulse signal (HDRIVE). In response, the horizontal driver 446
provides a horizontal drive output signal (HOR ZONTAL DRI VE OUTPUT)

525 to the defl ecti dRedigitalite amaigouerconyrmten baving dhe digital inpwy coupled to

hor i tal 10 ' t [ ,qu}%.qm
dgH égtni gn ﬁgc?ﬁ?cﬁ?tﬁgbngwgéégé’ﬁdhg?f y ack%?ésg%lg%*p% ﬁ ygack

;
si gnal ( FLYBACK§econd ref@;fgpg level signal. When the second ranp signal
(HRAMP2) 523 is the higher ranp vol tage 575, the rising edge of the
out put signal ( 2 nd. t.he, i si,n 5 edge.of, the | ogic qutput, pul se of
t he out put ?ogi%‘ pu|é&ﬁ81"&%‘3|°'ét’ﬂ6ﬂl'%ﬁ almSWHQE%Q&}%n@{ "'Eﬁ%n%%"’\seﬁ‘" F\PPHE
Consequent | y, afior ¢egdiving the frstgiigith wvali®es of t he hori zontal drive

out put signal (HORI ZONTAL DRI VE QUTPUT) 525 i's pr oduced.
Alternatively, when the second ranp signal W§']HI'~2AI\/P2) 523 is the | ower
ranp vol tage 568, th& citPiit Ag claimeddn cladie Hwhptain theysedondodDeryy had ad0  t he

ri sing edge of jhBat fo? $bceitinbiRHE sREd ; ut put | ogic pul se signal
( HDRI VE) Oﬁgur aF a later thié Con@%g étra1E y,uga | ater rising edge 586 of
t he rizontal drive output signal (HORI ZONTAL DRI VE OQUTPUT) 525 is

pr odu?:et(zlm:Q Inzadmli ti cm,c{;auﬁ ab Iciamdczigeqaﬁﬁgi ?hetdnetrg@éémﬁbﬁ]{:uifrdn@rgut put |
Sl gha 1 S _detlerm ned. e Tallln eadge
of g.t he | ogic %@h’?% %g%ﬁgﬁéealﬂ%ﬁ gplygRer ICEE%VG}%?" IRk EPFed ]

The | atch 426 Hageaeiverbeathotizaniabsynahrorising\sigreal cntdyarcgalpeat coupledito
si gnal (DUTY CY¥ d@ghlglggg)a ternal source (not shown), and
has an out put cé);h’ﬁ ed to nrél Eg%ﬁ?ﬁ%ihe hori zontal drive output pulse

wi dt h Scounter 424. The duty cycle control signal (DUTY CYCLE CONTRQOL)
3 0 conveys daga t o by i i t iAl i ; N the
| atch 426. The Eoﬁll{Zg%t‘égé}ﬁér@ill;i/g%tf‘ﬁ&h@%ﬁé@éﬁrﬂ?ﬁo@%ﬁﬁﬁgﬁéﬂm IS

coupl ed to recdganerator circuit gamprisgs, synclrghised pulse generator sircub meansdopul ses
of the square peceinguheuiorizontal syhaiehising-&i nér&ﬁﬂfdrq)@vi@mith@fsdd%ﬁe

O T Ny

-Dit
t ' nter 424
has an out 0t partiallcdegeretent apan theharizohtal isgnehirenisingf sighaing edge decoder
444 to provide the pul se wi dth signal (HWOUTPUT). The hori zont al
drive output pulse wdth

9. A circuit according to claim 8 wherein the synchronised pulse

generator circuit means comprises:

25 a reference phase detector for receiving the horizontal synchronising
signal and a roll over signal and providing an output signa! indicative of the
phase difference between them;

a loop filter coupled to the reference phase detector for receiving the
output signal from the reference phase detector and providing a filtered

30 output signal;

an oscillator coupled to the loop filter for receiving the filtered output
signal and providing an oscillator output signal having pulses at a
frequency proportional to the filtered output signal;

a roll over counter coupled to the oscillator for receiving the oscillator

35 output signal and counting the pulses thereof, and providing the roll over
signal when the current count reaches a roll over value; and

0L



19 counter 424 is a down counter having a count value (CNTR3). Wen

t he N hori zontal drive output pulse width counter 424 receives the |oad
si gnal (LOAD) fromthe fourth output of the 5-bit counter-decoder
420, the horizontal drive outputogoul se width counter 424 is triggered
to read the 5 stored data fromthe latch 426. The stored
data in the latch 426 is transmtted by the data i nput signal to the
hori zontal drive ouapinst digita!e:ommatocoumled ta e rdficoves caunptes for when

(ONTRS) “of "t neSpaPRHRE & oeteittolrt il vk o SiERetermiiet BbuiFelio and .
10(hex) after pewiting thesgexeduise ﬁlgaabwhgvéih@fww ﬁ@ue?qmaéh@sam out put
signal (CLK), the horizontal drive output pulse width counter 424 counts

d f h ti.l th t | 00( he, d th t
counting. 516 “Rcitoyhas vk dinnerobahs SR AISTACERRAEION count er

424 receives lbomphfed tb@wrmmmuumsmmh vﬂmﬁ@abreﬁet@mrm corme velueoamdr at or
442 the horL&ont al. tdr| e %Utcﬁ.@:r th icoy nt.er fh24 st art cougﬁl ng
down. At the sBfyldes an IfI{RecAie Sqae Py - 5id0gh Wakn, epW’B‘EH %
counter 424 casame, ahd wharpint the synchiooised pulse genémter cifcuidRhe&dms fusthenange
froma logic O t r e out put
<1 gnai.( HOR ZoRARPREeF Setfestypnblhoiter having B Wi coBPRRNILIAB er AT °)
|l ogic 1, fld} nmi aemparatenfarireeeivingithg irtggpediate sqm pulse signal and havmn t he
horizontal dri ¥R &H‘élﬁ%r @:5@@,@%3 Bt Butse 8igfal.S counting down t he
PUT

pul se wi dth signal remains set to a logic 1. Wen t he
hori zontal drive out put pul se width counter 424 stops counting, the 25

pul se wi ﬁt hhSi gmal Awmwrmammeaam ¢m\rﬁ1§%@%g\zﬁiiéqgg?<\:/% dgﬂdeprg_r ) Thi's
causes the horizon e, qu I gna
525 to change Fp@ﬁ}lg@g&pgglﬁ%%@&h %‘&ﬁk‘"b{é‘%rm ng the falling edge 588.

12. A circuit as claimed in claim 1 further comprising a first analogue
reference source for providing the first reference level.

13. A circuit as claimed in claim 1 further comprising a second analogue
20 reference source for providing the second reference level.

14. A monitor having a circuit incorporated therein, the circuit according
to any one of the preceding clams.

25 15.  Acircuit for a cathode ray tube (CRT) dispiay comprising:

a control circuit means having a first input for receiving a horizontal
synchronising signal and a second input for receiving a switching reference
signal, and a first output for providing a square pulse signal having pulses

30 and a second output for providing a horizontal drive signal having
horizontal CRT drive pulses; and

a multiplexer means having a contro! input coupled to the first output
of the control circuit means for receiving the square pulse signal, a first
input for receiving a first reference level signal, a second input for receiving

35 a second reference level signal, which second reference level signal is
different from the first reference level signal, and an output coupled to the
second input of the control circuit means for providing the switching

R




Thus, in this way the duty cycle of the horizontal drive output signal
(HOR ZONTAL DRI VE QUTPUT) 525 is digitally set by the data provide 30 from

the latch 426. A variable gain control 430 is a logic switch to
turn ON and OFF a current source2g\Wien a vertical pulse of the
vertical flyback signal (VERTI CAL FLYBACK) is received, the current
source is enabled to supply more current to the phase detector 432 to

i ncrease its g#efarenaecsigngl, vherein the tmingyoft the hasizrntal R Todrivenpulshadsat
detector 432. |ggst partially d edﬂﬁﬂbh?ﬁ oﬁﬂféédvft&hn?'i‘é‘fem AZTP generators

340 and 345 each an additional 1 nput for rece ving the sw tching
reference signal (DAC 20

QUTPUT) 511 fra@ t hi eitdudtsihrigcorlanee Withuslaing 16ifuskért cofiprisivten the fir st
ranp generagior 340, receives the switching reference signal (DAC

OQUTPUT) 5171 having the | ower anal ogue reference | evel (LOAER REFERENCE
VOLTAGE LEVEL) 540 atfirgiemenmirg seadnes forstoring e irgedigial valie treneinyivbierdine

{1 st ramp aenahAl okl WEESSLYRahiE RYLILRIBHES RlPsioney gl (DAC

QUTPUT) 511 havi ng er analogue r
REFERENCE VOLTAGE La\nmi}alae@naiqgl@mwaﬂm means daping a digital mg\é 535, which

i's hi gher tha”cbﬁ@gare he/ ﬂl’%%ﬁné@ﬁpeans for rece:vmg\fhé'ﬁrétrb?%ml 9?%"3 bAEP

voltage 545 1s co horij zont al pobsition
signal (HGA zoRMAnglegy ewqinytgwprewems sé&f referenge favebaigRaki gnal ( FLYBACK
REF) 517 is produced having a rising edge 546 and a falling edge 549.
As the ranp voléage 535 i.s hi 1 vol tage 545, the ranp

her.th t ra
vol t age 535 rea hesﬁﬂg’q'teﬂfe?lgmeq Weqﬁ'm qéé‘r\?bﬁr comnﬁ)nsbr&l tion signal
(HORI ZONTAL POSI TION) 513 in a shorter tine than the 15 ranp voltage 545.

Sui T ohing. 1 of er once 2 osenf THERAALRRER oS ¥ sacdRH sl vARR whigFeln,
ref erence k&3 gnihe @emm%dﬂgamoveﬁpm torttieIsecond reference level signal:
and
the digital to analogue converting means having the digital input
coupled to the second digital memory means for receiving the second
digital value, and the analogue output for providing the second reference

20 level signal.

18. A circuit as claimed in claim 15 wherein the control circuit means
further comprises a synchronised pulse generator circuit means having an
input for receiving the horizontal synchronising signal and an output for

25 providing the square pulse signal, wherein the timing of the pulses of the
square pulse signal is at least partially dependent upon the horizontal
synchronising signal.

19. A circuit according to claim 18 wherein the synchronised pulse
30 generator circuit means comprises:

a reference phase detector means for receiving the horizontal
synchronising signal and a roll over signal and for providing an output
signal indicative of the phase difference between them;

35 a loop filter means coupled to the reference phase detector for
receiving the output signal from the reference phase detector means and
for providing a filtered output signat;
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Hence, there is a predeternmined time difference 550 between the rising
edge 546 when the switching reference signal (DAC OUTPUT) 511 has the 20

hi gher anal ogue reference | evel (H GHER REFERENCE VOLTAGE LEVEL) 530,
and the rising edge 548 when the switcpgng reference signal (DAC

OQUTPUT) 511 has the | ower anal ogue reference |evel (LONER REFERENCE
VOLTAGE LEVEL) 540. When the second ranp generator 345,

recei ves the swit chiangszilateraneans ceuplpdtathg boag fiver meems&rgnremwmthme
| | 540 it
ower anal ogue fiftgfcf SIpAt signal aﬁ&Ymprég%rBEEﬁﬁﬁ%uWEﬁl hg%‘ﬁé !

generates the r anp age en the sec rator
345 recei ves t §8res of pulsgsiatia Feauanck mserertionyia the Fiter 5'9‘1@: havi ng

f; 28 hi ?here napglt gguea roll ovef%ﬁtﬁl%gflfédn@t@u ed mﬁﬂg@&&iﬁ&t&m&&qﬁyfﬁeLgEL)
i S VvV |
vol t age 261 fece""ng th Oﬁﬁ@%{ %1‘%’!3?@5#&%8 E‘%@ée g@eﬁéh%féﬁ{;aaﬂé’d V\anh

t he out put nprovialreg tHeD)ll cvdt s:gnhbwhemth@ euabnidcourt reathesta solpowdr
( HORI ZONTAL DRb%E\ QUTPUT) 525 i1s produced having the earlier rising
edge 585, or t ri sing .edge 586, and a falling edge 588, which

is determine by the aHBst digital companatayfmedns coupled)id thel ol pvedgeuntec oder 444
and the horizogal, s%'r\éﬁpganng.}@é‘bﬂﬂbnf’b&ﬁ& e i whR Y bRt fitfidd Eunt

earlier. As thera

21 Hg héralqermﬂ fmdorparﬁlwg/ﬂaﬁ%@r% pulsetsignal yienibptiwgecosnts atches
the | evel thé@kaie out put voltage (PD2) 521 in a shorter tinme than the
ranp vol tage 561. Therefore, the earlier rising edge 585 is
produced when the switching reference signal (DAC QUTPUT) 511 has the
hi gher anal ogu@0.5 A ciefulirasnclaimed &l clairh GelihdreinBRENTSt digital Acmpdrsidr) 530,

e eronce si gnifedris Samipds B8 TARM éiqrﬂﬁﬁé*éﬁﬁﬂmﬁﬁﬁ%P*%iea%héﬁ'%ﬁer
| evel (LOER value ®REFprREiIEEE simtecredigtecsquage pulse signal Bhenithe twe ti e
shift between gounts are the same, and wherein the synchronised pulse generator circuit
means further comprises a frequency divider means having aﬁ'input
coupled to the first digital comparator for receiving an intermediate square
pulse signal and having an output for providing the square pulse signal..
20
21. A circuit as claimed in claim 20 wherein the frequency divider means
comprises a toggle bistable multi-vibrator.
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the earlier rising edge 585 and the later rising edge 586. The tinme shift
587 10 results in a flyback pul se 553 which is correspondingly shifted in
time, and this causes a horizontal shift in the position of the

hori zontal scan. Usi ng thgzswi tching reference signal (DAC
QUTPUT) 511 to only time shift the ranp voltage of the second ranp
generator 345, without a simlar tinme shift of the ranp voltage of
the first ranp generator, AGRGUIIFQAB RERUGINGALIASINGMNOISE ft in the

hori zontal position of horizontal scans of the el ectron beam
However, the time shift 587 will cguse the flxback pul se 553 to be
shifted in time, which in turn cad@lﬂraﬁtﬁfﬁﬁgé YETHIOP bet ween t he

fl yback pul se 553 and the rising edge 548 of the unshifted flyback
reference signal 517, ,The horjzo synchroni sin ircuit, 300 will attenpt
% Lo redute thi o dhinabie ARG L) edelian & dnnibiied Bl g e out put
vol t age (Helzpnta? Bynchionisiveg giecuilCBR0 ghd provides evabdulatioh asignal put

vol t age (PD2) i j | pd C i i t he
nor i zont ol synd i el ineRedidHcd dtife Rl Tyid RohEF ACBRAT GBS slfée a

In order to redligitalivadug whichderrrespands wili  depined dispiadesiant hetweer the

synchroni si ng Gid<$iH t g ( i I éﬂ.wl

511 is use toc%({lsﬁﬁr{sbogt Phﬂﬂrg%hg@b?%edfﬁér?é‘fﬁér%nc%hggﬂetpggg& 340 'nﬁ t he
ranp of th Osedﬁﬂlapbéﬁb(%%ﬁ)éﬁﬁ?ws§1ﬁ>!“°9§|ad'9§c§'ﬁ1'!?édaé§ﬂﬁ?é!’e aranee; gigaal,
arrangement, baird & liRgifal Yeate. AUbigRalbto arailshudSoriviepten gDADY ¢338) reeivbbyback
ref erence S|gnb57. refshlfted ubl ntime 'Qhe meti{.nie and no 3 0
Signi f1cant phade dgitalreeiRnge Sondl drdoc Hiai groling.riomm JiE TatiplRxSioi: oot

vol t age (eoRydabite witte shemioduldivpesignalnaid peovides eithrat a higher educes t he
| ntroduction  anatodife ARGk MabIBE ANBier SRERGUSYBRNGAN RiBOCLf thinp 0
Hence, the descri ciTcult reduces alTasi ng=noi se rn 1mages on CRT
di spl ays hhf§i nyroliegee gespreded by the firsd andrsagond ramp gangiratiossh (344) ape!

addi tional ci rqghg{)% fiallsa %k HispiRlen@ttpUt pins are required, and adverse
effects on the 'stability of the horizontal scan of the el ectron beam across
t he screen of the CRT are m ni m sed.

(FIGS. 8 accompanies this abstract)
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22 Cl ai s 1. A circuit
for a cathode ray tube (CRT) display conprising: 5 a contro
circuit having a first input coupled to receive a horizontal

synchroni sing signal and a second input coupled to receive a swtching
reference signal, and a first output that outputs a square pul se signal and

a second output that outputs a horizontal drive signal having
hori zontal CRT drive pul ses; and 10 a multiplexer having a
control input coupled to the first outpué of the control circuit, a

first input coupled to receive a first reference |level signal, a

second i nput coupled to receive a second reference |evel signal, which

second reference level signal is different fromthe first reference |evel

signal, and an output coupled to the second i nput of the con ggj circuit
circuit in

that 15 outputs the sw tching-qgference signal. :
accordance with claim1l mhe[e[g fhe control circuit { gORPri ses contro

circuit nmeans § receijvi ng the horizontal | aTdla signal and

t he sw tching refﬁrence signal and for pro pul se
signal and the hom al drive signal hav ¢ pyl ses,
wherein the timng of the horizontal CRT dfive pul se pasgpartial ly
dependent upon the sw tiching reference sigpal. 3. ircuit in
accordance with claim 1j further conprising a first nenory
having a first digital value that corresponds éﬁ% firg@ reference
| evel signal stored therein; and digital to anal ogue
converter having a digital input coupled to ! receive the first digital
val ue and an anal ogue out put ﬁﬁéﬁ-dutputs th rst 30 reference |evel

si gnal . 4. Acircuit as clained in claim3 further conprising:
HSYNC.
200
Flé.2A
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a second nenory having a second digital value that corresponds to 35 t he
second reference | evel signal stored therein; and

23 the digital to anal ogue converter having the digital input
coupled to receive the second digital value and the anal ogue out put
outputting the second reference | evel signal. 5 5. Acircuit
as clainmed in claim3 wherein the first nenory has an i nput for

receiving the first digital val ue.

6. Acircuit as clained in
for receiving the
it

2/6 :
claim5 wherein the second nmenory has ¥ i Dg
second digital vaglye~ 10 7. ci-{ C = g-ged.in claiml wherein
the control ci rc @r @ r@e@i‘ 'id pul se gener at or

circuit having i 220 AR R ve~the 20Nt a

synchroni si ng s@@@@@@@@@@“@@ t he square
pul se signal. 15 8 A j Crax 1 Ry 7 wherein the
synchroni sed pul s® @ @@@[@)@i@@hroni sed pul se
generator circuit means for ég&gtying t he horizontal synchroni sing
signal and for providing the squar "7  pulse signal, wherein the timng
of the square pulse signal is at |east 20 partially dependent upon the
hori zontal synchroni sing signal. 9. A circuit according to claim$8

wherein the synchroni sed pul se generator circuit nmeans conprises: 25
a reference phase detector for receiving the horizontal synchronising
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signal and a roll over signal and providing an output signal indicative of
t he phase difference between them a loop filter coupled
to the reference phase detector for receiving the out put signal from
the reference phase detector and providing a filtered 30 out put signal ;
an oscillator coupled to the loop filter for receiving the filtered output
signal and providing an oscillator output signal having pulses at a
frequency proportional to the filtered outpgug signal; a rol
over counter coupled to the oscillator for receiving the oscillator 35

out put signal and counting the pul ses thereof, and providing the roll over
signal when the current count re?@hes a roll over value; and ~15

24 a first digiyéT onparator coupled to t over
counter for5 conpafimg the curremnt_coupt therein edet er m ned
count val ueva pfoviding the square purse sign en tfle two counts

are the sane. A circuit as claingd in cl
di gi tal conparat conpares the curreht count in wth the
pr edet er mi ned coupt val ye and provi dep an internedi uard0 pul se

signal when the t counts are the sape—and_wherein synchroni sed
pul se generator cjrcuitloeans further conprisgs a fréquency divider
havi ng an i nput cpupled to the fj t digital 10 ch & for receiving
the internedi ate pquare pulse SIB and having ==L an output for
provi di ng the squpre [putse ST gmar- M. Acifcuit as clained in
claim 10 wherein |he freque qb di vi 5 conpri ges a toggle bistable
mul ti-vibrator. 1 A C|7/ﬁ|t as glainmed {n claim1 further
conprising a firsf ar ngue :
)20 Fl& &
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r'ef efence source for providing the first reference |evel. 13. A
circuit as clained in claiml further conprising a second anal ogue 20

ref erence source for providing the second reference |evel. 14. A
nonitor having a circuit incorporated therein, the circuit according

to any one of the preceding clans. 25 15. A circuit for a cathode ray

tube (CRT) display conprising: 4/6a control circuit neans having
a first input for receiving a horizontal synchroni sing signal and a
second i nput for receiving a switching reference signal, and a first
out put for providing a square pul se signal having pul ses 30 and a second
out put for providing a horizontalaggi ve signal having herilPont al CRT
drive pul ses; and a multiplexer neans havi ng-8& dontrol input
coupled to the first output Of the comntrol circuit or
receiving the sguaxe pul pe signal, a first I npu recejlvi ng a
first reference le ibnal, a second input| for regetH econd
reference | evel signal, Which second reference |evel

different fromthe first|reference |evel sigﬁal, and an ou oup’iQed to

t he second input of the control circuif_nmeans for pro g the

swi t chi ng 25 25 ref erence
signal, wherein the timng ¢f the horizontal CEI_ﬁrive pulggs is at

| east partially dep nt upon the sw tching reTErence si gnal . 16.

A circuit in accord “m&t1 claim1b further cohprising: 5 a
first menory means for stbing—a—first—di gital ==t ue therFt_a'iGn, ‘Vgerein
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the Tirst digital value corresponds to the first reference |evel signal;

and .« <+ adigital to anal ogue converting neans having a digital
i nput™ coupled to the first nmenory nmeans for receiving the first

di gital vaktie, and 10 an anal ogue out put for providing the first
referencegl evel signal-. 17. A C%% uit as clained in claim16
furt hgiz'conpri si ng: a sec menory nmeans for storing a

secofd digital value, wherein 15 the second digital value corresponds to
t he second reference | evel sipgrret= and the digital to
anal ogue converting nmeans havi ng the{digital input coupled to the

secopd di gi tal nenopy—rean or recei second digital val ue,
d: f:'he anal ogue ouf put for t he sedond reference 20 | eve
18. med = 15 wherein the control

ciTcuit means a $ynchroniped pul se generator
ivi t he hor,i zont al

synchroni si ng sj r 2% provi gdi ng tﬁé square pul se

signal., wherein't sesjof the square pul se signal

i s.at ' |east party he|hori zontpl & Synchroni sing

si gnak: 18 according #o claimfl8 whergin the
synchroni sed pul sg génerator circulgy neans cpnpri ses: a

ref erence phase d¢g
synchroni si ng si gna

pans for receiVing the horizontal
and g roll over sighs Re-Dr provi di ng an out put

signal” indicative of t he phase differencefetwednh them 35 a |l oop
filter means coupled to the reference phagg detdctor % or r?ceiving
the ottput signal ffomthe &eference phgbe Wetedtor reans and for
providing a filtered output %%?Efl; '
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26 " . s an oscillator neans coupled to the loop filter neans for
R ' filtered output signal and for providing an oscillator

out-pu ’S|gnal haV|ng a series of pulses at a frequency proportional
to the fllgered out put signal ; a roll over counter means
coupl ed_tb the oscillator nmeans for 5 receiving the oscillator output
S|gnaL9%nd counting the pul ses thereof, and for providing the rol
overi#si gnal when the current count reagegs a roll over val ue; and
a first digital conpar at or “means coupl to the roll over counter

means for conparing the current count therein with a predeterm ned count 10

val uezand:for providing the \gquare pul se signal when the two counts are
t her same. 20. Acir Qt ag claimeg in claim1p wherein the first
di gital coprpar ag or onpares the currentf cpunti thereinf with the
predeter m-: € PHRt— 15 iprovide$ an i (ate squarg pul se
si gral-- wh heltwo t he i n the syinchronised

urtﬁér conpri 4es a | vi der
the fjrst dijgital c®Sparator |for
pul s¢| si gnall and havig an oyt put
2@ 21} A ci it as clfai ned

pul se genepatorjcircuit
means -havijng an4-Rput

receiving fan interjnmedi a
for. providing the jsquar

inclaim wher ei|n t he derd-nglans conpr i a toggle
bi stabl e njul ti-viHrator \'a\
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