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'VIDEO DISPLAY DEFLECTION AP s

3

The present 1nvent10n relates to a deflectlon circuit
‘of a video display apparatus and more partlcularly to

5 an’ apparatus with a raster distortion avoidance
arrangement to correct 11near1ty at the start of a
‘trace. " '

So-called "organ pipes" distortion may appear in the
10 left-hand side of'apdisplay screen of a cathode ray
tube (CRT) as brightness modulated, vertical stripes.
This type of distortion may result from horizontal
deflection current ringing that produces a bean
velocity- modulation visible as vertical stripes.
15 The deflection current ringing may be caused by a
stray or parasitic 'capacitance, associated with"
windings of a  Thorizontal deflection winding,
- immediately after a retrace voltage pulse that is
developed across thé horizontal deflection winding
20  ceases.

Thé high rate of change of a retrace voltage pulse

that is developed across the deflection winding,

during the second half - of horizontal retrace,

.25 produoes a capacitiﬁe current pulse flowing in the
horizontal _defleotioﬁ windihg. . This capacitive
current pulse ends abruptly at the end of horizontal
retrace, when the rate of change of the retrace
voltage pulse becomes zero and may produce the

30 deflection current: ringing and deflection
nonlinearity at the beginqingzof trace.

Organ pipes dlstortlons may last for example,_Sps

S8,

after the beginning of the trace 1nterval'i“ . The;

35 effect of organ pipes dlstortlon:}or deflectloné




So-cal | ed "organ pi pes" distortion nmay appear {in the_10.-left—hand-si de of

a.display screen ef a gathode ray tube (CRT) as brlghtn oK) QUIated,
“vertical stripes. = - -This type of distortion nﬂbb orlzontal
defl ection current <ingisng that produces a beam : dul ati on
visible as vertical stripes. 15 The deflection cu may be
. caused by a - stray or parasitic capacitance, aSSOCIated wth
- windings of a horizontal deflection wnding, i medi ately after a
_.retrace vol tage pulse that is develo ed across the horizontal
deflection winding 20 ceases. ' “high rate of change of a

retrace voltage puh@mllnearlty at the beglnnlng of trace is not wvisible
to the user when a hlgh degree of overscan is used.

Overscan reduces the llght output of ‘the . plcture

tube. The decrease’ in brightness is proport10na1 to

5 the requlred overscan and is between 6% and 8% when

the horizontal frequency is 1 x fy and up to 12% when

it is 2 x fy, where fH = 15,265 Hz. " Reducing

overscan may be des1rab1e when using 1arge p1cture

' tubes. ~ These generally suffer lack of br;ghtness.

10 However, reduction of overscan'requires_maintaining

acceptable deflection linearity at the start of

trace. It may be desirable to operate_CRTs with only

a low degree of overscan.

15 Color television receivers . or display monitors
operating at higher scan rates than, for example,
fy = 15,625 Hz, may be even—more susceptible to organ-
pipes distortions. - The ringing depends upon the
horizontal winding stray capacitance and the retrace

20 pulse voltage width and amplitude and not. upon the

deflection frequency. When a higher deflection

;freqﬁency' is used, the trace interval is shorter.

. Therefore, the rising interval is proportionally

gieater relative to the trace interval. It may be

* 25 desirable to suppress the defleetion current ringing

and =~ maintain deflection .linearity during the
beginning of horizontal trage without using a high
degree of overscan.

30 U.S. Patent No. 5,182,504 (the Haferl patent)
describes a horizontal deflection circuit in which a
linearity correcting coil is coupled between a
deflection switch and the horizontal deflection
winding. A current pulse is injected by a .current

35 injection network at a.junction terminal between the



" that is devel oped across the deflection w nding, duri ng the second
~half of- horizontal refrace, 25 produces a capacitive. cuuent” puI se

rovvlnglrithe © 7 horizontal deflection w nding. Thtl iced ve
current pul se ends~abruptly at the end of horizontal TmsShee E wgen -
nd may

the rate of change of .the retrace voltage pulse

produce the 30 deflectlon current ° ringing an

nonlinearity ‘at the begi nning of trace. Organ plpes dlstortlons na
| ast, for exanple, 5[err]s after th beglnnlng of the trace interval.

The 35 effect -of organ pipes distortion or  deflection
: o :_;horlzontal deflectlon . winding and the . linearity

correctJ.ng coil, during the end of retrace and‘ at the
beglmung of trace. The 1njected current. compensates_ '
: for the sudden decrease in the stray or parasrtlc
5 capacitance current. In this way, the deflection
n i'curre,nt ringing is prevented. It may also be
desirable to further reduce nonlinearity distortion
;1n the deflectlon current caused by the paras:.tlc
;capacltance current at the beginning of trace.

10 )

‘ ﬁA_ccording to a first aspect of the prese‘nt invention,
_f:there is provided a video dlsplay deflection
ff_apparatus comprising: a deflectlon w1nd1ng, a retrace -

_ é:capacrtance coupled to said deflection winding to

15 ) ‘form a retrace resonant circuit; first switching
‘means coupled to said deflection winding for
%sp'roducing a deflection current and a retrace pulse
voltage therein; an inductance coupled in a current

: Ep’éth of said deflection current between said

20 %d_eflection winding and said first switching means;
ziqeans for generating a pulSe of curre_nt that is
é_c;c.upled to said current path via a junction terminal
gbetween, said inductance and said deflection winding

_ ‘having both a beginning time and an end time in a

25 -%vfi-einity of an instant when said retrace pulse
voltage ceases; and an impedance coupled to said
é‘term:mal for modulating a current in said inductance
éto form a low 1mpedance current path such that a
fgreater portion of said current pulse flows in sald

30 _ 41mpedance and bypasses said 1nductance.

According to a second aspect of the present
jinventio_n, there is provided a v-i-deo display
o déflection apparatus comprising: a deflection
35 fwijnding;. a retrace capacitance coupled to said



2 " nonlinearity at the beglnnlng of trace is not visible_

user when a high -degreg of overscan is used. ‘Overscan | reduces the

proportional to
t he hori zont al

|'i ght” out put of the picture tube. The dec'ﬂmwﬂasmeﬂ'r

S:- the required overscan and:i
frequency Is 1 x f[err] and up to

d 8% When

flerr], where flerr] = 15,265 Hz. RedUC|ng overscan may
desirabl e when using | arge picture
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between said inductance and

. . 4 .
deflection winding to form retrace resonant circuit;

_ first switching means coupled to said deflectlon.“

w1nd1ng for producing a deflectlon current and a
retrace pulse voltage thereln, an 1nductance coupled
in a current path of said deflectlon current between

said deflectlon winding and said first switching

neans; means for generatlng a pulse of current that
is coupled to said current path wvia - a Jjunction

‘terminal between said 1nductance and said deflection

w1nd1ng having both a beg1nn1ng time and an end time
in a vicinity of an instant when said retrace pulse
voltage ceases; and neans coupled to said inductance

for - modulating a current ' that flows in said

inductance such that a ratinbetween said deflection
curreut and said inductance_current changes, - during
retrace, prior to the occurrence of said current
pulse. : '

Accordlng to a third aspect of the present invention,
there is provided a v1deo= display deflection
epparatus comprising: a deflection winding; a retrace
capacitance coupled to saidjldeflection' winding to

form a retrace resonant ci cuit; first switching

means coupled to said di_lectlon winding for
produclmg a defleetion current and a retrace pulse
voltage therein; an 1nducta';e coupled in a current

path of said deflection “current between said

deflect1on winding and sald flrst .switching means;
means for generating a pulse of current that is
coupled to said current path 1a a junction terminal
:1d.def1ect10n winding

and an end time in a

having both a beginning timi;

vicinity of an instant whe

'voltage ceases; and means coupled to said term1na1

for narrowing said pulse of current.

said retrace pulse_

to the

is 2 x'



t ubes.’ These generally suffer lack of brightness. 10 However,  reduction

of overscan requi kes naintaining accept abl e deftection- Hﬁ&&H—-tly at
the start of trace. It may be desirable to only
~a | ow degree of overscan. 15 Col or televisi @%ﬁﬁh@&%&gﬁg’? Wlla di spl ay
nonitors operatl ng at hi gher scan rates than(““iﬂuﬁml, L )
flerr] = 15,625 Hz,. may be even nore susceptible’t I pes
- distortions. _ The __r| ngi ng depends upon the -+ horizontal w nding stra %/
‘- capacitance and the retrace 20 pul'se voltage wi dth and anplitude and 'no
~upon the defl ection  frequency. Vhen a higher deflection

frequency is used;I hecdordenca tveititlan SrBRaitiffe featurelhe Q(fd&ﬁ,atl'fdiﬁ

Ir :“s IQP\% al ' nter Valrmf'l Stéw S PRE tﬁaoznaaiiéll-coupleq{ q:at Q:her pl:%ela\r%éyo c":tohe.l.

-prov1des a low impedance to the current injection
?network to enable injection of a narrow current pulse
5 gdurlng the retrace-to-trace trans:Lt:Lon. The current
‘pulse is injected to the junctlo_n of the horiZontal
deflection winding and the-- iihearity coil. The
current pulse opposes the parasitlc effects of the
'w:.ndlng stray capa01tance for suppress:.ng ringing of
10 the ‘deflection current and improve deflection
' linearity.

A video display deflection apparatus, embodying an
- aspect of the invention, includes a deflection
15 winding and a retrace capacitance coupled to the
. deflection winding to form a retrace resonant
-cireuit. A switching arrangement produces’ a
deflection current and a retrace pﬁlse voltage in the
deflection winding. An inductance is 'coupled in a
20 current path of the deflection_ current between the
deflection winding and the switehing arrangement. A
pulse of current is generated " and coupled to the
_current path via a junctien terminal between the
1nductance and the deflectlon w1nd1ng¢ The current
25 ' pulse has both a beginning tlme and an end time in a
v1c:.n1ty of an instant when the retrace pulse voltage
ceases. An arrangement _co_upl_ed to the terminal
narrows the pulse of current.

30 A preferred embodiment of the present invention will -
now be described, by way__ of .example only with
reference to the accompanying_- drawings; of which:-

Figure 1 illustrates a horizontal deflection circuit
35 with a ringing suppression r__fietw_ork and a modulation



25 desirable to suppress the deflection current ringing and
mai nt ai n defl eckion _ linearity ‘during the -...-beginnri-ng-of-
hori zontal trace w thout using a high degr ee of 0 er_ u. S
Patent No. 5,182.504,(the Haferl ‘patent) - .Thi S e rrzontal
deflection €ircuit in. whi ch a linearity -corrj “ S coupled
between a deflection switch and the .hori I on -

winding. A current pulse is injected by a current 35 |nject|on netmo[k“
at a Junctron term nal between the 6

fnetwqu, embodying an.aspectipf'the invention;
\

fFigures 2a-2c illustréte wév‘gfgrms obtained in the
‘circuit of Figure 1 when bothfthe'ringing suppression

5 éand modulatlon networks of the arrangement of Figure
i1 are removed; '

Figures 3a-3c illustrate additional waveforms
:obtalned in the circuit of Flgure 1 when both the

10 5 1ng1ng suppression and modulatlon networks of Flgure
1 are removed: '

eFlgures 4a-4d illustrate waveforms obtalned in the

.circuit of Flgure 1 when the modulation network is
© 15 removed and the rlnglng suppression network is

‘installed; and | '

-Figures 5a-5e illustrate wavefdrms obtained in the
" circuit of Fighre'l when both the ringing suppression
20 ‘and modulation networks are installed. '

Figure 1 illustrates a horizontal deflection circuit
100, embodying an aspect,of-the inventidn, operating
‘at twice the horizontal fréguency £y, where fy =
25 15,625 Hz. Deflection cirduiﬁ'loo includes a flyback'
gtranéformer T, a deflection s&itdhing-transistor Q, a
gdampér-diode D, a retrace chﬁécitdr Cr, an S-shaping
gcapacitor Cg, a linearity qoii LLin with a parallel
;coupled damping resistor"igD and a horizontal
30 ‘deflection winding Ly :ﬂéhearity coil Lyin is
‘coupled between winding Ly :and transistor Q. A
:cpnvéntional East-West raster correction circuit 400
is coupled to an end terminal 100b of winding Ly that
-?is remote from linearity coil Lﬁin‘
35



»

‘hori zontal deflection winding and the linearity | correcting coil, .
during the end of retrace and at the begi nning of trace. The injected
~gurrent conpensat es ° for the sudden Jecrease |n the stray or parasiti_c

5 .capacitance cyrrent his way, the defl ec
ringing is prevertedis Sh?‘f’“ naéﬁ ea'kltscfo prinding rr%tb?t’éax rfu‘PfeH'er

reduce nonl windingy cdipacivancen CsTrAY ihassediawed iwithcdie ewundmgsedfby t‘he
parasitic. wm«ﬁﬁ@acﬂ fnce suly Chipaidnde REGL RN v9 18 fdrBféd between -
. horlzontal deflectxon winding Ly and, for example, a vertical
5 'deflectxon wmdmg LV, a yoke ferme corée, not shown, and/or
other components in the vicinity.

- In operation, a ringing suppression network 200 is
coupled to- a junction terminal 100a, between coil Ljy;, - and
winding, LH Addmonally, a current modulation network 300,

10 embodymg an aspect of the invention, is coupled across linearity
" coil LLm :

' For explanation purposes only, assume that networks .
200 and 300 are  disconnected from terminal 100a and resistor Rp
has a value of 200 Ohms to form a deflection circuit: that operates

15 in a conveqnonal manner. FIGURES 2a-2¢ illustrate waveforms
useful Efor_'cx_plaining how Organ Pipes distortions are produced
when networks 200 and 300 are disconnected. Similar symbols
and numerals in FIGURES 1 and 2a-2c indicate similar items or
functlons

20 .- As a result of the switching operation of transistor Q of
FIGURE 1, a retrace voltage V1 of FIGURE 2a is developed across
deflection transistor Q of FIGURE 1. A retrace voltage Vy of
FIGURE 2b is developed across winding Ly of FIGURE 1. FIGURE 2c
illustrates a deflection current iy that flows in a current path of

25 wmdmg Ly of FIGURE 1.

For explanation purposes, a time t0 of FIGURE 2c
indicates the start of retrace, a time tl indicates the center of
retracc.% a time t2 indicates the start of trace and a time t3
indicate?s an instant after the start of trgce such that intervals t0 -

30 t1, tl -5 t2 and t2 - -t3 have equal lengths. Parasitic or stray yoke

capacltance CSTR Ay of FIGURE 1 causes ringing of the yoke current

iy of FIGURE 2¢ at times t0 and t2. Retrace voltage Vy of FIGURE

2b overshoots at time t2. A more detailed illustration of the

waveforms is shown in FIGURES 3a-3¢c. Similar symbols and

35 numerals in FIGURES 1, 2a-2¢ and 3a-3c indicate similar items or
functions. ' :
A stray capacxtance current ip of FIGURE 3a in stray
capacxtance CSTR Ay, of FIGURE 1 has its hxghest amplitude where

Sheet Hlai ‘l|3eenll ﬂilaced
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' Curreqt ip is negative prior to time t2 and reduces current iy. As

10

increase in current iy produces ringing of current iy of FIGURE 3c

ere
a
tion

tance
[ -
ns for
th via

SEesS;

‘a result, current iy increases ‘at time t2 of FIGURE 3c. The fast

‘and overshoot and ringing of voltage Vy of FIGURE 3b and also of

15

current ip of FIGURE 3a. The ringing produces an image distortion
that is similar to organ pipes. Ringing suppression network
200 of FIGURE 1, reduces such ringing. - Network 200 includes a

- series arrangement of a resistor R3, a capacitor C2 and a parallel

20

arrangement that includes a resistor R2 and a switching diode D2.
Linearity coil Ly, is interposed between deflection transistor Q
and w{nding Ly for separating winding Ly from transistor switch
Q. Linearity coil Ly, is non-saturated at the beginning of trace

‘having - an inductance of about 10%-20% of the - inductance of

25

wmdmg Ly. .

FIGURES 4a-4d illustrate waveforms useful for
explammg the operation of the clrcult of FIGURE 1 when network
200 is, included in the circuit, - but when network 300 is
disconn@cte_d in a way similar to that shown in the Haferl patent.

. Similar Esymbcls and numerals in FIGURES 1, 2a-2¢, 3a-3c and 4a-
4d. indicate similar items or functions. In FIGURES 4a-4d, the -

- 30

35

amplitude and the time base scales are expanded relative to those

of FIGURES 2a-2c.

Capac1tor C2 of FIGURE 1 is charged during retrace via
resistors R2 and R3 to a voltage determined by the value of
resistor R2. ‘Just before time t2 of FIGURE 4d, capaciter C2 of
FIGURE ‘1 starts to discharge via resistor R3 and diode D2,

generating a pulse of an injection current i2. Curment i2 of FIGURE -

4d has a fast Tise time, reaches the peak amplitude at time t2 and
has a slow fall time. Current i2 is divided into a smaller, first

- portion current that is included in current iy and .into a larger,

This Sheet Has Been Replaced
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t er mnal

for nmodul ating a current in said inductance to forma
i npedance current path such that a

-pul se flows in said 30 i rpedance and bypasses sai d i nductance.

Accor di'ng t%e@o B@%l&?lﬁ}ﬁﬂcrﬂf th eﬁﬁﬂéﬁﬂfed in cdr?é’xﬂ”hoé‘f FIGURE 1iS

provided a
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major: pomon of cufrent i2, or about 80% - 90%, flows through -
_ linearity - coil Lpin having a lower 1mpedance As a result, current

i2 genexates a decrease of current i3 at time t2 as shown by
FIGURE 4c__ The decrease in current i3 dampens the tendency of

~current iy to increase fast at time t2 of FIGURE 4c, when current

ip of FIGURE 4a decreases. . The result is a slower fall time of
current ip and’ an effective damping of the ringing.

| Without network 300, the pulse-width of pulse
current i2 may be large. The result is that excessive magnitude of

current iy may be produced at the start of trace, during interval:

2 - 3 of FIGURE 4c. The excessive magnitude of the portion of
the waveform of current iy in FIGURE. 4c shown in broken line
causes deflection non- linearity at.the start of trace. The excessive
amplitude of current iy may. produce deflection nonlinearity and
overshoots in voltage Vy of FIGURE 4b and in current ip of
FIGURE 4a.  Without network 300 of FIGURE 1, deflection current
iy of FIGURE 4c reaches its nominal value only at time t3 after
which currents i3 and iy are equal

Network 300, embodying an inventive feature,
includes a resistor Rl coupled in series with a parallel
arrangement of a diode Dl and a capacitor Cl. FIGURES 5a-5d
illustrate waveforms useful for explaining the operation of the
deflection cxrcuxt of FIGURE 1 when both networks 200 and 300
are included and functional. Similar symbols and numerals in
FIGURES 1, 2a-2¢, 3a-3¢c, 4a-4d and 5a-Se indicate similar items or
functions. Advantageously, network 300 of FIGURE 1 provides a

. low impedance current path for lﬂjCCthﬂ current i2.

Current i3 of FIGURE 1 spllts into a first pertion,
current il flowing through network 300, a second portion, a
currént i4 ﬂowmg in linearity coil LUNg_and a negligible ‘current
flowing: in resistor Rp. Increasing currei‘it: i3 of FIGURE 5a drives
linearity coil . Lpin of FIGURE 1 out of : saturatlon, during the first

half of interval tl - 12 of FIGURE Sa. Afterinme tl of FIGURE 35a, a

voltage proportlonal to the rate of change of current i4 is
developed across linearity coil Lpjj, of ! FIGURE 1 that generates

current il .of FIGURE Se. Current il of FIGURE 1 charges capacitor
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o | ection winding to formretrace resonant circuit; first
_ gvm t chi ngeireans ¢oupl ed '?o sai d deflection . wi ndi ng fo_r produghggaﬁce
. défl-ection current and a retrace pyhse voltage therein; an in
' coupl ed 5 in a curremt path of said deflection current between . Cor
sai d defl ecti©h wptldcuyeand!l ofaFEIGURE sfe baichbaiesngero. ThéBRMeag e”ﬁ@ﬂ:%g

generating alpidasityoéoil uLf_ﬁnToft FPGUI}E 1 deérea%QEQJ ?P#ﬁﬁgwﬁggergﬁgtr amg

ween Sal

et & 24 Juﬁ%d&%deﬁ%ﬁ/|‘9|gtﬁﬁo\'qr’ha£°oé§ﬁqsm% [ L o FIGUREA] t¢ames ~

flection 1
T avicin t gapacior i@kt antb ndz%ahﬂ-gﬁﬁg "BRE QSR 14 of PIOIURES s3eE5°S

and neanss Co'r'i?ér%‘iseo S‘I‘hﬂs' " 1 modulates’ “current i4 and caases the
Tatio between currents 14 and iy to mcrease prior to time t2. As a
resuIt, rmmedrately prior to time t2, the difference between the
peak amplrtude of current i4 and current iy is Iarger than during
. trace. Injected current i2 of FIGURES 1 and 5b adds to current il
10  of FIGURE 1 and causes a fast dtscharge of capacitor C1 until diode
' Dl starts conductmg : S
Because of the low 1mpedance path formed by
network 300 a greater portion of pulse current i2 flows in
network 300 than in coil LLin. Because of the. low impedance

15 formed by network 300, pulse current 12 of FIGURE 5b becomes
narrow ‘for example, 0.2 microseconds. Therefore,
advantageously, excessive current iy at time t2 of FIGURE 5a is
‘prevented.  Thus, proper deﬂectton lmeartty is provided at the
start of trace.

20 . _i The fast decrease in current i4 of FIGURE 5a in the
v1c1mty of time 2 is produced by the corresponding change in
current il of FIGURE S5e. Current il of FIGURE Se generates across
lrnearrty coil’ "Lpin of FIGURE 1 a voltage which is positive on the
side of ‘terminal 100a. Advantageously, this ‘voltage prevents

- 25 overshoot of voltage Vy of FIGURE 5c. The result is that ringings
and deﬂectxon nonlinearity are prevented.
o The difference between the amplrtude of current i4 of
FIGURE 5a and current iy at time t2 is . larger than during trace.
: Advantageously, the gradient of current 14 of FIGURE 5a is not

30 affected: srgmficantly by the injected current i2 of FIGURE 5b. The
result is that ‘overshoot of voltage Vy of " FIGURE Sc and excessive
amplttude of deflection current iy of FIGURE 5a does not occur at
start of trace. - : :;-

Durmg trace, diode D1 bypasses capacitor Cl1 and

35 prevents parasitic oscillations. Current 1.'. differs from current iy
of FIGURE Sa only during the lﬂjCCth!’l interval, when pulse
current 12 of FIGURE 5b is produced. '
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for nmodulating a current that flows in said I nduct ance such
that a ratio betvveen said defl ection 15 current and sai d inductance

~current changes, duri’ng retrace, *prior to the occurrence of said
current pul se. thi a sent -
i nvention, 20 there'm|%ﬁﬂe(:t{)&{:gﬁgﬁﬂ9 sgr?ulgr {3 Eﬁiat ?Rg%dﬁ)él ectr ?nﬁa e

appar at us CcGApr bei ngedafqemes;addin -taroid ritpkea fﬂ@tm&de on a videsacicolate

coupl efl to Wl?réede%CtWQGE@DOQZDHIOQ with fhe! Sddoiants 6 wirnlingaliy
ci rcui IS

Ginaine robebts Al Abourt aff 30ith iR Bordontal RuPney SHRR, RE4-

vol t age § heSaray -capacitangearCgrgoup! &deqnabte 4t @ff. In suphtcircuit, thai d. -
deflection A “0f thB°RIGRing bdtmponent VA6 128 WSHHFRQ ORI
'- 18009F Rl = 120 Ohms, R2 = 72k and C2 = 500 pF. The
component values depend on the linearity coil, the circuit lay-out,
the retrace ume, the retrace voltage and the type of East-West
10 raster’ correctlon If a diode modulator is used for East-West
| pincushion correction, fine tuning of. the bridge coil may be
desirable to ‘avoid parasitic oscillations at the low side of the yoke.
Eas-t—West pincushion correction may b,e-'obtained, advantageously;
using a circuit shown in U.S. Patent 5,115,171, entitted RASTER
15 DISTORTION CORRECTION CIRCUIT, in the name of P. E. Haferl.
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means for generating a pulse of current that
current path via a junction term nal bet ween sai

k.nstant when said. retrace pulse Icw mges

def | ecti-on w ndi ng

vicinity

of

an

havi ng both a begi nning tine!

and neans coupled to said tern1na| 35 for narrow ng sald pulse of

current.
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Claims - -

1. A video display deflection apparatus comprisingz a
‘deflection winding; a retrace‘capacitance coupled to
‘said deflection winding to form a retrace resonant
circuit; first switching means coupled to said
‘deflection winding for producing a deflection current

and a retrace pulse voltage therein; an inductance
coupied in a current path of said deflection current
between said deflection winding and said first
switching - means; means for generating ‘a pulse of

current that is coupled to said current path via a

junction terminal between said inductance and said
deflection winding having both a beginning time and
an end time in a vicinity of an. instant when said

retrace pulse voltage ceases; and an ~ impedance.

coupled to said terminal for modulating a current in
said ‘inductance to form a low impedance current path

such that a greater portlon of said current pulse
.fflows in said impedance and bypasses said 1nductance‘

2. An apparatus according to . Claim 1 wherein said

-pulse of current is AC-coupled to said Jjunction
.term1na1 between said 1nductance and said deflectlon

w:.ndlng a : .

3. An apparatus accordlng to Claim 1 or 2, wherein

said inductance comprises a linearity correction

1nductance.

4. An apparatus according to any preceding Claim
wherein ‘'said pulse of current generating means

;comprlses a flrst re51stor and a second capacitor
-coupled in series and whereln said impedance
comprises a second resistor and a third capacitor

coupled in series to form a series arrangemerit that

This Sheet Has Been Reﬂlaced
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S In accordance with an inventive feature, a nodul ation net wor k
is parall el -coupl ed to.the linearity coil and prowi-des _a | ow i npedance
to the current injection  ~ network to enable |nject|on oT\aNﬂaLrow

curre‘h_t pul se 5 during the retrace-to-trace transytl /I urrent
pul se is injected to t'he junction of the horizontal | ‘m%i ndlng
and the Ilinearity. coil. The . current pul se- oppo%es |t|c
effects of the o mnndlng stray capacitance for suppressing rin ng of. 10
the deflection current .and inprove _deflection linearity. A
- video display deflection appar at us, enb& yi ng an aspect of the
i nvention, includds &od@ﬂbﬂchcmbss said inductance.
. : 4
5. An_ apparatus according to Claim 4 further
-comprlslng, a first diode coupled across said third

5 7capacltor;

-6; An apparatus according to Claim 4 or 5, further_
comprising, a second dlode coupled between said
second capacitor and said junction terminal.

10 " | |
7+ An appératus according to Claim 6 further
comprising, a second resistor coupled in parallel
with-saiéfsecond diode:

15 ‘8. An apparatus according to any preceding Claim,
wherein gaid impedance substantially reduces a pulse-
‘width aﬁ@' increases an amplitude of said current

‘pulse.

20 9, Aﬂvided display deflection apparatus comprising: a
Jdeflectipn'winding; a retrace capacitance coupled to
?said-_: ' dgflection winding to form retrace resonant
:circuit{""first- switching means coupled to said
édefléctidﬁ winding for producing a deflection current

25 Eand aixét;ace.pulse voltage therein; an inductance

:coupled]iﬁfa current path of said deflection current

ibetween 'éaid deflection winding and said first

;sw1tch1ng ‘means; ‘means for 'génerating a pulse of

icurrent that is coupled to said current path via a

i Ci f:“ermlnal between said inductance and said

ideflectlon w1nd1ng having both a beginning time and

?an end t1me in a v101n1ty of an 1nstant when said .

éretrace pulse voltage ceases; and means coupled to

ésald 1nductance for modulating a current that flows
35 fln sald 1nductance such that a ratio between said

" - This Sheet Has Been Reﬂ
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15 winding and a retrace capacitance coupled to the defl ection
w.nding to form: a fretrace 'resonant circuit.____A switching
arrangenment producés a defl ection current and a retrace pulse—

« def kection wi nding. An induct ance”"ﬂmuﬁmm mkd _
; i ng

current path of the defl ection current between the

voltage in the

and the switching arrangement. A pul se of current is §entrated and

coupled to the

i nduct ance and the defl ection wi nding. , ,The current 25. pulse has botH é
begi nni.ng tine and an end tine in a

— 1

. current path via a junction term nal between the:
14

retrace pul se vol tdnﬁiectlorceaeerrentAn andr r sajeheninductphed t cunneat

t erm nal
of the present
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i nvent I OI’]

_;10_5 An apparatus according to Claim 9, wherein
?the . amplitude - of said  .inductance current is
%subst‘afntially higher than the amplitude of said
fdeflection current at the.be'g-::'.nning of said pulse of
‘current and sald 1nductance current decreases during
éthe occurrence of said pulse of current to an

'?ampl;tude that remains afterwards higher than the
jamplitude of said deflection current.

11. An apparatus .according to Claim 9, wherein
'said inductance comprises a saturable linearity
.correction coil and wherein the current in said
'inductance remains at a higher amplifude than the
‘amplitude of said deflection current after the
{occurrence' of said pulse of current until said

i;saturable linearity correction coil reaches
‘saturation. '
55125 - An apparatus according to any of Claims 9 -to

5-11 wherein said modulation means comprises a parallel
-arrangement of a capac1tor and a diode to which a
resistor is coupled 1in serles to form a series
arrangement that is coupled a_qross said inductance.

13. A video ' display - deflection apparatus
.comprising: a deflection. . winding; a retrace
%capac'itance-' coupled to sald i_' deflectlon winding to
fform a retrace resonant c qu.t, first switching
émeans . coupled to said .d:‘e__flectlon winding for

éproduc-ing a deflection currej'_r__.lt and a retrace pulse
f;voltage thereln, an induc_ta-nC';e coupled in a current

Thls Sheet Has Been RTlaced
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vicinity of an instant when the
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'said current pulse.



now be described, by way of exanple only wth - reference to the
acconpanyi ng draw ngs; of which:- . Figure 1 illustrates a horizontal
def I ec;t ion ci ch| t-35 with ari ngi ng suppre55| on netvvor k and. a_madul at ion

. O A L m -

15 . .
*path of said deflection current befcwet‘en said
defl'ection winding and’ said .first switching means;
;means for generating a pulse of current that is
coupled to said current path via a junction terminal
5 é_betw_een said inductance and said deflection winding
‘having both a beginning time and an end time in a
"vicinity of an instant when said retrace pulse
'voltage ceases; and means coupled to said- terminal
for narrowing said pulse of current. |
10 _ .
14. A video . display deflection apparatus
substantlally as herein described with reference to
the accompanying drawings.
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6 " network, enbodyi ng an aspect of the invention; Fi gures

2a- 2c |IIustrate wavef orns obtained in the circuit of Figure 1 when
bot h -tthe ri ngi ng suppre55|on 5° and nodul afT e R cdmhahy abstract
arrangenent of Figure - 1 are renoved; *QEUR3$¥q%re$ B -%c _ 4
il lustrate additional. waveforns obtajned in the circuit of Figure
when both the 10 : ringing suppression and dul ation networks of Figure -}
"1 are renoved e Figures 4a-4d illustrat€ waveforns obtalned in the,_ .
16
}
ABSTRACT

VIDEO DISPIAY DEFLECTION APPARATUS

Organ pipes distortions, caused by parasitic ringing
in a horizontal defiection cﬁrrent iy are suppressed
by forming a current pulse i, in a current
injection arrangement 200. . The current pulse is
coupled to a junctioh terminal 100a between a
termlnal of the horizontal deflection winding Ly
where a high retrace pulse voltage Vy is developed
and a low voltage terminal of a linearity correction
inductance LLin; A high voltage terminal 100c of the
linearity correction inductance is coupled to a
horizontal output: transistor Q. The current pulse iz
begins prior to the end of retrace and ends during
ﬁhe trace ‘interval. A modulation network 300 is
coupled across the linearity correction inductance
fbr providing-allow impedance current path to the
¢urreﬁt pulse.

T




circuit of Figure 1 when the nodul ation network is 15 renoved and the

J.ngng suppression network is i nstall ed; and Fi gures
; Se illustrate waveforms obtained in the _ circuit of Figure 1 when
.both the ringing suppression 29 and nodul ati on networks are installed. -
- .Figure 1 illustrates a horizont'al deflection circuit 100, enbodylng
an aspect of the invention, -operating at twice the horizontal —
frequency flerr] where flerr] = 25 15,625 Hz. Deflection circuit 100 . _
- includes a flyback transfornmer T, a deflection switching transistor
. Q a danper.diode D, a retrace capacitor Clerr], an S-shaping
capacitor C, a linearity coil L[err] with a parallel .
B 150V . : . - :
| T <« | C2
: 68 Ry
; Dy 6XT BY
' : 4
' BA157 %
200
ip v
W &
ly -350pH /
= . D\ LYY 1
1002 |
in 400 |
CotRay |
100b
E-W MODULATOR
820 0 OR GROUND
1 a0

FIG. 2a

FIG. 2b

FIG. 2¢
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coupled damping resistor Rerr] and_a, hori zontal 30 defl ection
inding L[err] ., Linearity coil L[er+}{ u,(s ' coupl ed bet ween

mndi ng LH and transistor Q A conventional East-Wst raster

correction circuit «400 .~ is coupled to an end term nal 100b of wi nding

L[err] that -  is renote fromlinearity coil L[err] 35 _

T As shown adjacent to winding L{err] a stray or inter- -

wi ndi ng capaci tance CSTRAY 'is associated with the w ndings of wi ndi ng.. ..

L[err] Stray capacitance Gerr] is formed hetween "

=1 2 M1




orizontal deflection wnding L[err]@addf for exanple, a vertical 5
flection winding LV, a yoke ferrite core, not shown and/or ot her

conponents in the vicinity. In operation, a ringing
suppression network 20Q. is coupled to a junction term nal 100a, bet ween

coil L[err] and . winding L[err]. Additionally, a current nodul ation
network 300, 1 0. enmbodying an aspect. of the invention, is coupled across:
linearity coil L[err] For explanatlon pur poses  onk.y-
assune that networks 200 and 300 are disconnected fromterninal 100a
and resistor Rerr]. ha y alueﬁgi.%oo Chis f o forma deflection
circut.t that operates 15 in a conve nénn -FI GURES 2a- 2c
illustrate waveforms useful fori | ai ni ng hOM/g?gan Pi peb distortions
~are produced : when™ne nected.. Simlar
tbmAnd 2ai2q indicate simlar itens or

synbol's ~ and nuneral s
functions. 20 :
transi stor Q of

t of thelsvﬁtching oper ation of
60mA

T—-———-—-— FIG. 4a

< FIG. 48

FIG. 4¢c

: Thxs Shee
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FIGURE 1, a retrace voltage V1 of FIGd@i?a i s devel oped across

flectlon transij;stor Q of FIGURE 1. A retrace voltage VW of FI GURE 2b
s devel oped across wﬁndlng L[err] of FIGURE 1. FIGURE 2c illustrates
a deflection current iy that flows in a currept path of 2 5 winding L[err}
of FI GURE 1. ' g For e%planatlon purposes, a tinme tO of FI GURE.
2C i ndi cat es the st arlt @%] ace a tipe t1 indicates the center of-
retrace, a tine t2 i A¥icat 8s é f trace and a tine t3. C e

indi cates an instant after the st
tl, t1 - t2 and t2 - t3 haédiu
capaci t ance CSTRAY of Fl GURE

‘trace. such that intervals t0 - 30

S. Rara5|t|c or stray yoke
|n% of the yoke current iy
of FIGURE 2c at tines tO aAd t 2. tlage W of FI GURE b 2b
- overshoots at tine t2. A fore i ;ﬁ tration of the
waveforms is sho i n FI GURES 33} 3c. [ Sy _ nuneral s in
FI GURES 1, 2a- ZCV\Qnd 3a-3c!indi I'si mi i\ ”@M{Cﬁﬁ&mﬁﬁ%@“ ons.
A stray capacitarice curreny iplfof | FI GURE 3? iIQNstray f?[; 1;
: : : " a

i I

} o |
(. { |

FIG. 5b

FIG. 5¢

FIG. 5d

| FlG. 5e

\\\\\\\\\\Tfﬁ‘\\ﬁ“
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capaC|tance Clerr]
8 the rate of change of;vbfka@';vv

t0 and t2. Current ip can beWHbaSUTQd usdgy

pr obe.

nmount.ed
flickerfree
pF. The rate of change of !
value at tine t2 of FIG‘JRE

ey b15-7 105
anplﬁﬁude wher e s

GURE gigedst.hiighest, at tines
g .anoapgpedpe] at e current

of FIGURE 1 REELACE!

In" a Philips saddl e sﬁ&dhsnmﬂke AQBdshoonpaged Y |F| GLURE 1, thet=fg=
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The present invention relates to a deflection circuit
of a video display apparatus and more particularly to
an apparatus with a raster distortion avoidance
arrangement to correct linearity at the start of a
trace.

So-called Yorgan pipes" distortion may appear in the
left-hand side of a display screen of a cathode ray
tube (CRT) as brightness modulated, vertical stripes.
This type of distortion may result from horizontal
deflection current ringing that produces a beam
velocity modulation visible as vertical stripes.
The deflection curren£ ringing hay be caused by a
stray or parasitic capacitance, associated with
windings of a horizontal deflection winding,
immediately after a retrace voltage pulse that is
developed across the horizontal deflection winding
ceases.

The high rate of change of a retrace voltage pulse
that is developed across the deflection winding,
during the second half of horizontal retrace,
produces a capacitive current pulse flowing in the
horizontal deflection winding. This capacitive
current pulse ends abruptly at the end of horizontal
retrace, when the rate of change of the retrace
voltage pulse becomes 2zero and may produce the
deflection current- ringing and deflection
nonlinearity at the beginning of trace.

Organ pipes distortions may last, for example, 5us
after the beginning of the trace interval. The

effect of organ pipes distortion or deflection
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10" a result, current iy increases at tinme t2 of F @JF?F’EAS‘C“'"The fast;

I ncrease in current iy produces ringing of curren y of FIGURE 3ic | and
overshoot and ringing of voltage VW of FIGURE 3b ahd}alts® SHP 1996 curient ip
of FIGURE 3a. The ringing produces an inmage distortin that is|simlar
to organ pipes. Ringirng suppression network 15 {20070 FIGURE 1, teduces
such ringing. Network 200 includes a series akrangenent of a.rebkistor _
R3, a capacitor C2 and a paraIIeI . arpangenent that includes a resistor

R2 and a sw tching dlgg Linearity coil L[err] is interposed
between defl ecti onPPRLfReaFity At theaPG‘JM‘HHPGQOEI—F?é@eséﬁanat| Vishbiei ng

L[err] fromtransi®bdothewusdt %hé?n &1 Aeghi mégegbl deId},éfsd}ﬁ{l Aat Yk %ged at
t he begi nning of t an.in ce of bout_ 10% 20% { he

i nduct ance of 698550%5 Lﬁ%§' "HEGRE"% RS EQe4d91°ture
illustrate wavef otubeuseThe ﬁ@crease anﬂhmxghunédﬁeIsmwtﬁpéftiﬁn&DEto

circuit of FISEURE dnhdheaqls-war 0 i nel n but
when network 300 |s 3?500%#§%ﬁg§h dﬁh {Q HQEQ eﬁ Folﬁ%#zéi Vﬁé
the Haferl patent. the horizontal frequency is 1 x fH and up to 12% when

it is 2 x fy, where fy = 15,265 Hz. Reducing
overscan may be desirable when using large picture
tubes. Theése generally suffer lack of brightness.

10 However, reduction of overscan requires maintaining
acceptable deflection 1ineérity at the start of
trace. It may be desirable to operate CRTs with only
a low degree of overscan.

15 cOlo; television receivers or display monitors
operating at higher scan rates than, for examﬁle;
fy = 15,625 Hz, may be even more susceptible to organ
pipes distortions. The ringing depends upon the
horizontal winding stray capacitance and the retrace

20 pulse voltage width and amplitude and not upon the
deflection freqﬁency. - When  a higher deflection
frequency is wused, the trace intervel is shorter.
Therefore, the rising interval is proportionally
greater relative to the trace interval. It may be

25  desirable to suppress the deflectlon current ringing

' and maintain deflectlon ' linearity during the
beginning of horlzontal trace without us1mg a high
degree of overscan.

30 U.S. . Patent No. 5,182, 504. (the Haferl patent)
describes a horizontal deflectlon circuit in which a
linearity correcting coil coupled between a
deflection switch and the horizontal deflection
winding. A current pulse is injected by a current

35 injection network at a juncticn terminal between the
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. Si'mi lar synbols and nunerals in FIGURES 1, 2a-2c,-3a:

3¢.and 4a- 4d

indicate simlar items or functions. In Fl GURES}4RFAACEMPRT SfHE 33[)' i tude
and the tine base scal es are expanded relative té¢ those-30-—of-— T RES
2a- 2c. Capacitor C2 of FIGURE 1}i$ tﬁr%ﬁ: durijg retrace
Vi a resistors R2 and R3 to a voltage deterfn hed ®%al lud of
resistor R2. Just before time t2 of FIGURE 4d, cpaphcitor C2 of j | FlIGURE

1 starts to discharge via resistor R3 and3 di ode P2,

35 generating a pul se

of an injection current i2. Current i2 of FI'GJRE--————-»———-4d~--—has-.«.a,f.ast. rise
ti me, reaches the hnziieontal t defhection twinding andhasdhe s|ldngayityine.

Qurrent 12 is di vigadddihg GPL] Surfid Sthe end SPFd¥hcY diidlat hle | S

included in current iy and 1nto a larg
Leglnn
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ing of trace. THe injected current compensates
for the sudden decrease in the stray or parasitic
capacitance current. In this way, the deflection
current ringing is  prevented. It may also be
desirable to further reduce nonlinearity distortion
in the deflection current caused by the parasitic
capacitance current at the beginning of trace.

According to a first aspect of the present invention,
there 1is ©provided a video display deflection
apparatus comprising: a deflection winding; a retrace
capacitance coupled to said deflection winding to
form a retrace resonant circuit; first switching
means coupled to said deflection winding for
'producing a deflection current and a retrace pulse
voltage therein; an inductance coupled in a current
path of said deflection current between said
deflection winding and said first switching means;
means for generating a _pulse of current that is
coupled to said current path via a junction terminal
between said inductance and said deflection winding
having both a beginning time and an end time in a
vicinity of an instant when said retrace pulse
voltage ceases; and an impedance coupled to said
terminal for modulating a current in said inductance
to form a low impedance current path such that a
greater portion of said current pulse flows in said
impedance and bypasses said inductance.

According to a second aspect of the present
invention, there is’ provided a video display
deflection apparatus i comprising: a deflection
winding; a retrace c;épacitance coupled to said



.9 second portion current that is included in current i3 of FIGURE 1,
according to the relative inpedances in the current pg%g IS r{‘re - j or
portion of current i2 or about 80%- 90% filows thr -I!mear-lty

coil L[err] having a | ower inpedance. As a result, qurrent 5 2" generat es
a decrease of current i3 at tinme t2 as shown by FI GURE ,3'41 :
decrease in current i3 danpens the tendency of urrent Y t% nbrease
fast at tine t2 of FI GURE 4c, when current ip o “+EURE-4a-deer-eases.
The result is a slower fall time of crrent ip 4nd an effective danping

of the ringing. 10deflection windirigputo nBomor ketBaBe rESOnantséfiW’cdﬁ t; gf
0% curran o1y FiEsE sBELkRiAG dBgnkebinigy! WO PRSI
t2 t3 of FIGURE 4ylnﬁn§gex§@§sumodwnq ude defﬂhetpont |@mrnént and ha
wavef orm of currentet¥aca W&&l@é&é"”‘tﬁé‘r@iﬂkeﬁnl §ABuctance coupled
5 in a current path of said deflectlon current between
said deflection w1nd1ng and said first switching
means; means for generatlng a pulse of current that
is coupled to said current path via a Jjunction
terminal between said inductence and said deflection
10 winding having both a begi!ining time and an end time
in a vicinity of an 'i'nstan;,ﬁ__when said retrace pulse
voltage ceases; and means 'ceupled to said inductance
for modulating a current that flows in said
inductance such that a ratio between said deflection
15 current and said inductance current changes, during
retrace, prior to the occ.urre-nce of said current
pulse. -

According to a third aspect '_:of the present invention,
20 there is provided a v'ideo - display deflection
apparatus comprising: a deflection winding; a retrace
capacitance coupled to sai_d deflection winding to
form a retrace resonant -¢ircuit; first switching
means coupled to said ftii,eflection winding for
25 producing a deflection current and a retrace pulse
voltage therein; an inductance coupled in a current
path of said deflec—tionii current Dbetween said
deflection winding and sald first switching means;
means for generating a pulse of current that is
30 coupled to said current pat'ﬁ via a junction terminal
between said inductance and ‘said deflection winding
having both a beginning tlme and an end time ):m a
vicinity of an instant when said retrace pulse
voltage ceases; and means coupled to said termlnal
35 for narrowing said pulse of current.



Iy are equal .-

.15 causes deflection non-linearity at the start of "TTacg. &9x9§53|ve
anplltude of current iy may produce deflection nonllnédeTvmﬁﬁ A
overshoots in voltage VW of FIGURE 4b and in currgnt ip of FI GJRE 4a.
Wt hout network 300 of FIGURE 1, deflection current 1213EPMPE GURE 4c
reaches its nomnal, value only at tinme t3 after 2Q- {which current$ 13 and.
Network 300, enbodyijng=am—Tnventive
cludes a resistor Rl coupled in serfies with a paralle

feature, in
arrangenment of a

di ode D1 and a capacitof Cl.  Fl QURES 5a- 54d

i |l ustrate wavef okRsagserdancer wakbl anninyenkidvepgeatuse,of mpdudgtion
defl ection C'rCU'heQRoEkGUBEpﬁrﬁﬁﬁalbebﬁpﬁﬁhmﬂbkEhgoglﬂﬁﬁrggg c011€fﬁae

i ncl uded and functi onal Sim./lar synmbols and: nunerals in

2a-2c, 3a-3c, 4a-P
Advantageously,
current path_for
FI GURE 1 spl Pts

PHONAdes, 8¢ 1oy bapadance | &o | thas Girrent ipjgetiens.
naketwbikk380  ehableURhjécrion 8€Saanarrow bﬁ!eremeﬁamae

iR igt; Bhel ¥EEFRbg-to-tiade trppgition. o iRE chEsRHR

network 300, a sepuﬁdepmﬁninueqted to the junctlon of the horizontal

10

15

20

deflection winding and the ¢ linearity coil.  The
current pulse opposes the pgrasitlc effects of the
winding stray capacitance fdi”suppressing ringing of
the deflection current éﬁd improve deflection
linearity. |

A video display deflection.apparatus, embodying an
aspect of the invention, includes a deflection
winding and a retrace capdéitance coupled to the
deflection winding to - form a retrace resonant
circuit. A switching afrangement producés' a
deflection current and a retrace pﬁlse voltage in the
deflection winding. an inducftance is coupled in a
current path of the deflection current between the

. deflection windiﬁg'and the sﬁitching arrangement. A

25

30

35

pulse of current is generated and coupled to the
current path via a junctioh'.terminal between the
inductance and the deflectlon winding. ‘The current
pulse has both a beginning tlme and an end time in a
vicinity of an instant when the retrace pulse voltage
ceases. An arrangement céﬁpled to the terminal
narrows the pulse of current,;

A preferred embodiment of thg;present'invention will
now be described, by way_ibf example only with
reference to the accompanying drawings; of which:-

Figure 1 illustrates a horizéﬁtal deflection circuit
with a ringing suppression nétwork and a modulation



.cufrent i4 flowwng in linearity coil L[err] and a negl

flowing in resistor Rlerr] Increasing current i3 of FIGHRE 5&ﬁﬂ?ﬂV§SlP

linearity coil L[err] of FIGURE 1 out of saturation, durjmg-the-first

hal f of interva

vol tage proportional to the rate of change of current
devel oped across linearity coil L[err] of FIGURE 1 that

tl - t2 of FIGURE 5a. After tirne t1l

current il of FIGURE S5e. Current il of FgGURE 1 charggs capacitor
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network, embodying an aspect of the invention;

' \
Figures 2a-2c illustrate waveforms obtained in the
circuit of Figure 1 when both the ringing suppression
and modulation networks of the arrangement of Figure
1 are removed;

Figures 3a-3c illustrate - additional - waveforms
obtained in the circuit of Figure 1 when both the
ringing suppression and modulation networks of Figure
1 are removed;

Figures 4a-4d illustrate waveforms obtained in the
circuit of Figure 1 when the modulation network is
removed and the ringing suppression network is

_installed; and

Figures 5a-5e illustrate waveforms obtained in the
circuit of Figure 1 when bothlthe ringing suppression
and modulation networks are installed.

Figure 1 illustrates a horizontél deflection circuit

100, embodying an aspect of the invention, operating
at twice the horizontal frequency fy, where fH =

15,625 Hz. Deflection clrcult 100 1ncludes a flyback
transformer T, a deflection sw1tch1ng transistor Q, a

damper diode D, a retrace cepacltor Cr, an S-shaping
capacitor Cg, a linearity coil Lrin With a parallel
coupled damping resistor RD and a horizontal
deflection winding Ly: Llnearlty coil Lpin is

coupled between winding LH and transistor Q. A

conventional East-~West raster correction circuit 400
is coupled to an end terminal’ 100b of winding Ly that
is remote from linearity coil’ LLln :



C ‘until current il of FIGURE 5e beconmes zero. The voltage across .
“.linearity coil L[err] of FIGURE 1 decreases and becones zero at ti ne
t2. The decrease in the voltage across.coil L[err] of FIGJURE | causes
capacitor C to begin discharging and turrent i4 of FIGURE 5a to 5, .
increase. Thus, currenAsi ishostul sdjacentr tenwinding dLgaugestrayeor inteesti o
bet ween curr n prig o W T,
ot nt ol gﬁ&x %déﬁt tﬂ:d €§§<’i¢$ is ﬁs%x&tbﬂew‘lih he mdmgse%f'

tinme t rence:pet ween I i t—ude

of current i4¥ i%rr‘eﬂt i ‘F%yl shpacitanch GsmmaY 1stfaw°3e3}"é
current i2 ofhﬂx@bﬁﬂﬂ ldefigctionadsdnding uliggntand, for example RE yemqal

cavses 505 ashaIBA SRIAREEANL ok SRl G, o i e
by net MW%OG°“§PQ§W@&Q&“ LS ?tYES’H“BY pul se current i2 flows in

network 300 than in coilnlLppetdtioRecausingihgt suppressionedrstoork5 200 fsed by
net vork 300, pubaglet 6 !jamttici L PAGHEES betwesH2IdAIL: 1for
exanpl e,

d‘é&usaf
excessi ve curWéH@“l& I+Ht i rré\@@ltiﬁanlSGURE GHTeRt todulation network 306

10 embodymg an aspect of the mventton is coupled across linearity
' coil LL;n

For explanation purpo’ses;_i: only, assume that networks

200 and 300 are disconnected from terminal 100a and resistor- Rp

has a value of 200 Ohms to form a deflection circuit that operates

15 in a conventional manner. FIGURES 2a-2c illustrate waveforms
' useful for explaining how Organ Plpes distortions are produced
when networks 200 and 300 are disconnected. Similar 'symbols

and numerals in FIGURES 1 and 2a-2¢ indicate similar items or
functions.

"20 As a result of the switching operation of transistor Q of

FIGURE 1, a retrace voltage V1 of FIGURE 2a is developed across
deflection transistor Q of FIGURE 1. A retrace voltage Vy of
FIGURE 2b is developed across winding Ly of FIGURE 1. FIGURE 2c

illustrates a deflection current iy that flows m a current path of
25 winding Ly of FIGURE 1.

For explanation purposes, a time . tO of FIGURE 2¢
indicates the start of retrace, a time tl indicates the..center of
retrace, a time t2 indicates the start of trace and a time 3
indicates an instant after the start of trace such that intervals t0 -

30 tI, t1 - ¢2 and t2 - t3 have equal lengths. Parasitic or stray yoke
capacitance Cgrray of FIGURE 1 causés ringing of the yoke current
iy of FIGURE 2c at times t0 and t2. Retrace voltage Vy of FIGURE
2b overshoots at time t2. A ‘more.- detailed illustration of the
waveforms is shown in FIGURES 3a-3c. Similar symbols and

35 numerals in FIGURES 1, 2a-2c and 3a-3c indicate similar items or
functions. - |

A stray capacitance currciit. ip of FIGURE 3a in stray
capacitance CgTray of FIGURE 1 li'_'as its highest amplitude where
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prevented. Thus,

proper deflection linearity i's provi ded at the start
of trace. 20

The fast decrease in current i4 of FIGQJRE 5a in

t he vicinity of time t2 is produced by the corresponding change in
current il of FIGURE Se. Current il ofgFtGURE 5e generat es across -
linearity coil LLINof GURE | vol t l‘tl n.th

side of terni the Tatpof °£®Q%P£g‘é%§$§/ag¥h¥\€ F&&U@EZQB a?CR/‘(!}F§hoot

of voltage VytQf aEHGURE 5cCurréht ipscan be tmeasunedglun;ng an apptdpnate .
deflection noRLERGR' | re eye - h f C
bet ween t he aﬁgﬁt&f‘ @ Irﬂén;é .rﬁﬁi?"s saddlE s(ﬁJlgé XOkI A dRiRC T

nd currentl
time t2 is la

r|t at tr‘§cem°Imted APMintdg 185 Pictyfe gt (\ihP of

current i45o0f ASGABK2200430tusad iwf f (ftioétérfr@n fCTaNt Irgcbivérse | stragt ed
current i2 of ol

of FIGURE. 5¢ a ?éﬁ%n%?y%ﬁm 'sr 681%@3%?0VW9% of Eﬁ’i rfvy

ction curr ent
FI GURE 5a doed dﬁrcbanges rorrstaahﬂg'bf?% pgcto a low value at time

trace, diode [!!IGNREs:eb asavstig Ocuentnip of FIGURE 3a to become zero.
Current ip is negative prior to time: t2 and reduces current iy. As

10 a result, current iy increases at time t2 of FIGURE 3c. The fast '

increase in current iy produces ungxng of current iy of FIGURE 3¢
and overshoot and ringing of voltage Vy of FIGURE 3b and also of
current ip of FIGURE 3a. The ringing produces an image distortion
that is similar to organ pipes. Ringing suppression network

200 of FIGURE 1, reduces such ringing. Network 200 includes a

series arrangement of a resistor R3, a capacitor C2 and a parallel:
arrangement that includes a resistor R2 and a switching diode D2.

Linearity coil Lp;, is interposed between deflection transistor Q
and winding Ly for separélting winding Ly from transistor switch

20 Q. -.Linearity coil Ly;, is non-saturated at the beginning of trice

having an mductancc .of about 10%-20% of the inductance of
winding Ly.

I ng

15

FIGURES 4a-4d illus_t_'rate waveforms useful for
explaining the operation of the circuit of FIGURE 1 when network
25 200 is included in the circuit, but. when network 300 is,
disconnected in a way similar to that shown in the Haferl patent.
Similar symbols and numerals in FIGURES 1, 2a-2c, 3a-3c and 4a-
4d indicate similar items or functions. In FIGURES 4a-4d, the
amplitude and the time base scales are expanded relative to those

30 of FIGURES 2a-2c..

Capacitor C2 of FIGURE: 1 is charged during retrace via
resistors R2 and R3 to a voltage. determined by the value of
resistor R2. Just before time t2 of FIGURE 4d, capacitor C2 of
FIGURE -1 starts to discharge via resistor R3 and diode D2,
generating a pulse of an injection current i2. Current i2 of FIGURE
4d has a fast rise time, reaches the peak amplitude at time t2 and
has a slow fall time. Current i2 1s divided into a smaller, first
portion current that is included in ‘current iy and into a larger,

-
42

35
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35 prevents parasitic oscillations.

Current i3 differs fromcurrent iy
of FIGURE 5a only during the injection |nterval when pul se current
i2 of FIGURE 5b is produced. A deflection circuit
simlar to that shown in FIGURE 1

mount ed’ on

9an be used for a saddl e-toroid yoke
I nduct ance

acconth partidnr currenpi thatris indludedcisDicpeesutoid wft FIGERE 1,
Qtcytding ol ke rfelative impedances in the current paths. The

major portion of current i2, or about. 80% - 90%, flows through

linearity coil Li;, having a lower impedance. As a result, current

i2 generates a decrease of current 13 at time t2 as shown by
FIGURE 4c. The decrease in current i3 dampens the tcncfency of
current iy to increase fast at time t2 of FIGURE 4c, when current
ip of FIGURE 4a decreases. The résult is a slower fall time of
current ip and an effective damping ot‘ _the ringing.

Without network 300, the pulse-width of pulse
current i2 may be large. The result is that excessive magnitude of
current iy may be produced at the start of trace, during interval
t2 - 3 of FIGURE 4c. The excessive magmtude of the portion of
the waveform of current iy in FIGURE 4c shown in broken line
causes deflection non-linearity at the start of trace. The excessive
amplitude’ of current iy may produce deflection nonlinearity and
overshoots in voltage Vy of FIGURE 4b and in current ip of
FIGURE 4a. Without network 300 of FIGURE 1, deflection current

iy of FIGURE ‘4c reaches its nominal. value only at time t3 after
20 which currents i3 and iy are equal.

Network 300, embodying an inventive feature,
includes a resistor. R1 coupled in series with a parallel
arrangement of a diode D1 and a capacitor C1. FIGURES S5a-5d

- illustrate waveforms useful for explaining the operation of the
deﬂecnon circuit of FIGURE 1 when both networks 200 and 300
are included and functional. Similar symbols and numerals in
FIGURES 1, 2a-2c, 3a-3c, 4a-4d and 5a-5e indicate similar items or
functions. Advantageously, network 300 of FIGURE 1 provrdes a
low impedance current path for rnjectmn current i2.

Current i3 of FIGURE l sphts into a first portion,
current il flowing through network 300, a second portion, a
current i4 flowing in linearity coil L’* "'IN and a negligible current
flowing in resistor Rp. Increasing current i3 of FIGURE 5a drives
linearity coil 'Lyin of FIGURE .1 out 'of ‘saturation, during the first
half -of interval t1 - t2 of FIGURE 5a. A:'er time t1 of FIGURE 53, a a
voltage proportional to the rate ot‘ change of current i4 is:
developed across linearity coil LLm of FIGURE 1 that generates

‘ current il of FIGURE Se. Current il of FIGURB 1 charges capacitor

10

15

25

30

- 35

s amengn e’
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:being equal to 350[err]H and with the horizontal frequency being 2[err]. 5
Stray capacitance Cferr] is equal to 47 pF. In such circuit, the -val ue
of the follow ng conponent values are nodified as foll ows: Cl = 1800pF,

Rl = 120 Chns, R2 = 72k and C2 = 500 pFsqThe conponent val ues depend on
the retrace tine, the retrace

the linearity coil, the circuit |ay-out,
vol tage and the type of East- V\ést 10

raster correction. |If a diode
nodul at or i s -used for East-We pi ncushi on correctjon, fine tuning of
the bridge c&ll uptl quarent il %ﬁlﬁ&m E 5o becomes, ZeEmi 1 The 0iliageaseions at

the | ow si deliakatitye op@ké.un of BiGﬁREélstdememham beromest zelro aa)mhe
obt ai ned, adwntﬁg@w}y

N ,
5,115,171, entitl,ed i&thé;?sitgﬁ%ag{lé Stlsﬂ of sﬂfe name

of P. E Haf gppacltor to begin discharging an current 14 f #&URPP a to
5 increase. Thus, current il modulates current i4 and cawses the

ratio between currents i4 and iy to incréase prior to time t2. As a

result, immediately prior to time t2, the difference between the
peak amplitude of current i4 and current iy is larger than during
trace. Injected current i2 of FIGURES 1 and 5b adds to current il

of FIGURE 1 and causes a fast discharge of capacitor Cl1 until diode
D1 starts conducting.

10

Because of the low impedance path formed - by
network 300, a greater portion of pulse current i2 flows in
network 300 than in coil LLin. Because of the low impedance
formed by network 300, pulse current i2 of FIGURE 5b becomes
narrow, for example, 0.2 microseconds. Therefore, °
advantageously, excessive current iy at time t2 of FIGURE 5a is

prevented. Thus, proper deflection linearity is'.provided at the -
start of trace.

15

20 The fasi decreasé in current i4 of FIGURE 5a in the

vicinity of time t2 is produced by the corresponding change in
current il of FIGURE Se. Current- i1 of FIGURE -Se generates across
linearity coil Ly of FIGURE 1 a voltage which is positive on the
side of terminal 100a. Adv'antageonslj.' this voltage prevents
25 overshoot of voltage Vy of FIGURE Sc. The result is that ringings -
and deflection nonlinearity are prevented.

J The difference between the amphtude of current i4 of
- FIGURE Sa and current iy at time t2 is larger than during trace.
Advantageously, the gradient of current i4 of FIGURE S5Sa is not
affected significantly by the injected current i2 of FIGURE 5b. The
result is that overshoot of voltage Vy of FIGURE. 5c and excessive

amplitude of deflecnon current iy of FIGURE 5a does not occur at
start of trace.

30

Durmg trace, diode D1 bypasses capacitor Cl and
35 prevents parasitic oscillations. Current i3 differs from current iy

of FIGURE S5a only during the injection interval, when pulse
current i2 of FIGURE 5b is produced.

R
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12 Cl ai nms 1. A video display deflection
apparatus conprising: a defl ection winding;, a retrace capacitance
coupled to said deflection wi.nding to forma retrace resonant 5
circuit; first switching means couply qtd to” said defl ection

wi nding for producing a deflection curren and a retrace pul se voltage
t herein; an inductance coupled in a current path of said deflection
current bet ween said deflection winding and said first 10 swi t chi ng
means; means for general, rl?efflecuon c1r%fuxt similar :to that shown in FIGURE 1

~can be used for a saddle-toroid yok__e_- ‘mounted on a video color
picture tube WS86EDL093X101 with the inductance of winding Ly
. being equal to 350uH and with the hdriiontal frequency being 2fy.
Stray capacitance CgTray i equal to 47 pF. In such cu:cuxt. the
value of the following component values are modified as follow5'
Cl = 1800pF, R1 = 120 Ohms, R2 = 72k and C2 = 500 pF. The
component values depend on the linearity coil, the circuit lay-out,
the retrace time, the retrace voitage_ and the type of East-West
10 raster correction. If a diode modulator is used for East-West
pincushion correction, finé tuning of the bridge coil may be
desirable to avoid parasitic oscillations at the low side of the yoke.
East-West pincushion correction may be obtained, advantageously,
- using a circuit shown in U.S. Patent 5, 115,171, entitted RASTER
15 DISTORTION CORRECTION CIRCUIT, in the name of P. E. Haferl.

REPLACEMENT SHEET

12 SEP 1996 |




Cutrent that is coupled to said current path via a junction term nal

-bet ween sai d indu Ca_{}?gwa vRET defl ection wi nding having both a
begi nning-time ang & -MNER T i in a vicinity ofl an inst.ant when-sai.d"-

20

el voltage cease

duh 2t 5B Wb uir

said termnal for rat
that a greater iportibn of ssals rreat.

| ow i npedance curr
pul se . flows i nd bypagses said inductance. 2.

An appar at us accor _ e_rﬁj( n, sai d pul se of current s
AC-coupl ed to said™ junction term tween sai d i nductance and said
defl ection windixgriddo dispBay Abefhect bon sapparatisconpisingd or” 2,
wher ei n sai d qd FUGE PO Si iRTRG S SES retraldd GHpddh tatild Sdifiba to
said deflection winding to form a retrace resonant
5 circuit; first switching _-i_neans coupled to said
deflection winding for prodqgji;n_g a deflection current
and a retrace pulse \io'ita'gjé‘f:: therein; an inductance
coupled in a current path of said deflection current
between said deflection 'winding and said first
10 switching means; means for generating a pulse of
current that is coupled to. said current path via a
junction terminal between said inductance and said
deflection winding having both a beginning time and
an end time in a vicinity of an instant when said
15 retrace pulse voltage ceases; and an impedance
coupled to said terminal for modulating a current in
said inductance to form a low impedance current path
such that a greater portion of said current pulse
flows in said impedance and bypasses said inductance.

20
2. An apparatus according to Claim 1 wherein said
pulse of current is Ac-céupled to said Jjunction
terminal between said inductance and said deflection
winding.

25 ' - N .
3. An apparatus according to Claim 1 or 2, wherein
said inductance comprises @ linearity correction
inductance:. | '

30 4. An apparatus according to any preceding Claim

wherein said pulse of current generating means
comprises a first resistor '_ é}nd a second capacitor
coupled in series and WIj_z'érein said impedance
comprises a second resistor "and@ a third capacitor
35 'coupled in series to form a series arrangement that



. nduct ance. 30 An_apparatus according to any preceding Claim

wherein said pul se qi[mp! gt i ng neans conprises—a—first—
resi stor and a secp nogx@ng Qﬁ?ﬁ :

said inpedance grrprl ses a <ecoﬁ8ufle§?stlop aﬁgr;ef\““a‘ﬁmm““ \“&5

coupled in series #nSEP 1941 és jarrangenent that

_ 13 _
is coupled acmjsaid inductance.

\
5. An apparatus according. to Claim 4 further

comprising, a first diode coupled across said third
5 capacitor. '

6. An apparatus according to Claim 4 or 5, further
comprising, a second diode ocoupled between said
second capacitor and said junction terminal.

10 -
7. An apparatus according to Claim 6 further
comprising, a second resistor coupled in parallel
with said second diode.

15 8. An apparatus according to any preceding Claim,
wherein said impedance substéntially reduces a pulse-
width and increases an amplitude of said current
pulse.

20 9. A video display deflection apparatus comprising: a
deflection winding; a retra_de capacitance coupled to
said deflection winding to form retrace resonant
circuit; first switching means coupled to said
deflection winding for produclng a deflection current

25 and a retrace. pulse voltage therein; an inductance
coupled in a current path of said deflection current
between said deflection .winding and said first
switching means; means for Efjgeneratihg a pulse of
current that is coupled to éaid current path via a

- 30 junction terminal between s;iid inductance and said
deflection winding having both a beginning time and
an end time in a vicinity of én instant when said
retrace pulse voltage ceasesrg and means coupled to
said inductance for modulatihg a current that flows

35 in said inductance such that a ratio between said




dPacross jd Jnductance 5.7"An—-appar at us
7 fur her % i conprising, a f[g@? di ode coupTed\\

12amm19% 6. An appar at

conprﬂ3|ng, a second dilo QQ en
1and‘§él junction term nal'. 10
g to daim_6_ifurther

14 .
deflection current and said inductance current

137 i's coupl
according to d
across said third
Claim4 or 5, furtihdar
sai d second {c
apparatus accordi

. 3
changes, during retrace, prior to the occurrence of
said current pulse.

5 10. An apparatus according to Claim 9, wherein
the amplitude of said inductance current |is
substantially higher than the amplitude of said
deflection current at.the beginning of said pulse of

' current and said inductance current decreases during

10 the occurrence of said pulse of current to an

- amplitude that remains afterwards higher than the
amplitude of said deflection current.

11. An apparatus according to Claim 9, wherein
15 said inductance comprises a saturable 1inearity
correction coil and wherein the current in said
inductance remains at a higher amplitude than the
amplitude of said@ deflection current after the
occurrence of said pulse of current until said

20 saturable linearity correction coil reaches
saturation.
12, An apparatus according to any of Claims 9 to

11 wherein said modulation means comprises a parallel
25 . arrangemént of a capacitor and a diode to which a

resistor is coupled in series to form a series

arrangement that is coupled across said inductance.

13. A video display deflection apparatus
30 comprising: a deflection winding; a retrace
capacitance coupled to said deflection winding to
form a retrace resonant circuit; first switching
means coupled to said deflection winding for
producing a deflection current and a retrace pulse
35  wvoltage therein; an inductance coupled in a current



conpr|5|ng, a second resistor coupled in parallel mnth,ﬂajdeseeeﬁd

di ode. 15 8. An apparatus according to any precedf’g ‘Claim
s ket "an o fue o aara corrin o 26 o {NAMGARIIE

di spl ay defl ection apparatus conprising: a deflectlon i n'd |ng, a
retrace capacitance coupled to said deflection vinding to form
retrace resonant circuit; first switching neans coupled to said

defl ection wi nding for producing a deflgction current 25 and a retrace
pul se vol tage therein; an inductance coupled-in a current, path of said
defl ection currenpath of said deflectlon_ current between said

deflection winding and said first switching means:
means for generating a pulse of current that is
coupled to said current paﬁh via a junction terminal
5 between said inductance and said deflection winding
' having both a beginning time and an end time in a
vicinity of an instant when said retrace pulse
voltage ceases; and means coupled to said terminal
for narrowing said pulse of current.
10 .
14. A video display deflection apparatus
substantially as herein described with reference to
the accompanying drawings. '
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_betMeeﬁ said deflection winding and said first swi t chi ng neans;

nmeans for generating a pul se of current that is coupled to said
current path via a 30 junction terminal between $aid inductance and said
defl ecti on wi ndi ng having both a beginning tinme and an end tinme in a
vicinity of an instant when said retrace_pulse vol t age ceases; and
means coupled to sai d i nduct ance fpr nodul at i §[§ %Hffeﬂhstﬂﬁﬂ | ows
35 in said inductance such that a ratio between REPLACED
16
ABSTRACT

VIDEO DISPLAY DEFLEC‘I‘ION APPARATUS

Organ pipes distortions, caused by parasitic ringing
in a horizontal deflection current iy are sgppressed
by forming a current pulse i,y in a current
injection arrangement 200. The current pulse is
coupled to a Jjunction terminal 100a between a
terminal of the horizontal deflection winding Ly
where a high retrace pulse voltage 'Vy is developed
and a low voltage terminal of a linearity correction
inductance L1in- A high voltage terminal 100c of the
linearity correction inductance is coupled to a-
horizontal output transistor Q. The current pulse iz
begins prior to the end of retrace and ends during
the trace interval. A modulation network 300 is
coupled across the linearity correction inductance
for providing -a low impedance current path to the
current pulse. '

Flg |

Sheet Has Been Replaced

||IIIII| Mt




14

| defl ection current and said inductance current changes, during
“rétrace, prior to the occurrence of sai d current pulse. 5 10.
An apparatus according to Claim9, wherein the anplitude of said
i nductance current is substantially higher than the anplitude of
sai d defl ection current at the bequning of said pul se of current
and sai d i nductance current decreases during 10 the occurrence of said
pul se of «current to an anplitude that remai ns afterwards higher
t han t he anplitude of said deflection current.
B+ 150V
T
: Ry
FLYBACK 4 !
ip Lv
Vi LY ‘/<!
[ 350pH .\
' - q

D e
DRIVER Corray |
I 100b
= Q] Rp E-W MODULATOR
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FIG. 25 ™™
|
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11. ° An apparatus according to Claim9, wherein 15 said inductance

. conprises a saturable linearity correction coil and wherein the
current in said " inductance renains at a higher anplitude than the
anplitude of said deflection current after the occurrence of said
pul se of current until said 20 satuzpble linearity  correction Coi
reaches saturation. 12. An apparatus according to any of
Clainms 9 to 111 wherekn said nDduIatlon nmeans conprises a parallel 25
arrangenent of a'ba C|toI~aqd ad ? to e a resistor is coupled
in series to forma serie ar f angenent that is coupled agross said

i nduct ance. I

|
|
==
|

15mApp. FIG. 3a

Y FIG. 3b

50V

I
I
|
|
i
|
|
!
|
|
!
L

FiG. 3c

REPLACEMENT SHEET

12 SEP 1996




-£3. A video di spl ay defl ection apparatus 30 conpri si ng: a

defl ection w nding; a retrace capaci tance coupled to said
defl ection winding to forma retrace resonant circuit; first
swi t chi ng means coupled to said deflection wnding for

produci ng a deflection current and a Bé#race pulse 35 voltage thereih; an
I nduct ance coupled in a current

l""h r-——-tz 8
N N <.

$20V

FIG. 4c

——— e etwan ek s swme s Smes smem e Geme e e e e v amme wmn meean v e

b ' FIG. 4d
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15 path of said deflection current between said defl ection

wi nding and said first switching neans; . nmeans for generating a pul se
of current that 1is “coupled to said current path via a junction
termnal 5 bet ween sai d i nductance and said defl ecti on w nding
havi ng both a beginning time and an eAd4tine in a vicinity of an _
nstant when said retrace; pulse vol t age ceases; and neans coupl ed
to said term nal for narrgowing said i&)ul se of current. 10 14. A
video display def IS%ctionl osofRay a\ us |
- - - l
250mA |
| \
100mA(CURRENT IN D4)

FIG. 5a
N———— -2 FIG. 5b

FIG. 5¢

- .

FIG. 5d

FIG. 5¢e
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[TEXT OF THE ABSTRACT

VIDEO DISPLAY DEFLECTiON APPARATUS

Organ plpes d1stomons t,aused by parasmc ringing in a horizontal deflection current (iy) are

. suppressed by forming a current pulse (i) in a current mjectlon arrangement (200). The current
pulse is“coupled to a junction terminal (100a) between a terminal (100b) of the horizontal
deflectioniwinding (Lu) where a high retrace pulse voltage (V) is developed and a low voltage
terminal of a linearity correction inductance (Lyw). A high voltage terminal (100c) of the
linearity correction inductance is coupled to a horizontal output transistor (Q). The.current
pulse (iz) begins prior to the end of retrace and ends during the trace interval. A modulation
‘metwork (300) is coupled across the linearity correction inductance for providing a low
impedance current path to the current pulse.

Figure 1.:
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