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2168559 LI NEARI TY CORRECTED DEFLECTI ON CI RCUI T Thi's invention relates to a

| inearity corrected deflection cifcuit such as used for a cathode ray tube

di spl.ay.- Line deflection circuits are sub'jlé'ct to asymmetrical linearity 5

errors#in the deflection direction (conventionally horizontal), ng-sﬁg 5)59
ch.

| osses in the-line defl ' LN a ' e SW

Biased linearity coils g?#§§§F€¥ gggggg%gpngﬁ&iigﬁ@gﬁfgybﬁiiHEircuits have
beén used to provide |i%basi ipventiont relatéscitd ianddmearicty rcotreuted
arrangenents : oRa, "Qﬁﬁh | € | characteristics
t hat may makegté ]é%ngF,égisl }sﬁgﬁeg%:te _o%%ggé‘# %ghi%%ggé%éo?%%n%%eg%ﬁ reati ons
such as nonitors, cbifrdefieciien carauifsiarsrsubicstte rgymoetnical lisearidych as

the RCA Gpr poentcrenirs qHardefbaidn ielcdisch (ebffentdSid196t hO -SHE8N Byl 15
vari abl e scan_wi.dt hs, .or detll ectdggﬁ%:s%(_;t ens which _require a |arge’ anount of

east-west rasterogeTs 4Bt s 115¢, Besnging ARd ap; 35ecEdpted  Erage switch.

circuits, theBbasedtlbhebhirthegr bbileolblreagm»emvﬁ@e eI ity gl | ow thg g
variations in LQn [ ifude. Linearity 2Q e .degr ade
when the rast SOTEPEERORICERERSEY Alke bRSS, used 2o bofade dihearity’
adver sel y af feerzecbjonheSuchedinepriityccorrection artrargyenent inay
correcti ci it : S-.shani . a [ AR

Sadi £ ontl) 5ehave, varioys 1R, fapteT6ReTARTY UhatRb A S that,
current durinBaYBakecthemhapssopuitabde fors usedin dish eenfprmange be

tag out of ajsnplie_aesoﬁapaﬁbhoasdn\bhaao_&et,re@qotrow%é_ew&scmﬂgrt | n
char ge- di schaf BEEGERPSR: BREEHERT BURBE pAHTT &5 s HoP GARATAIAR pat | on.
In acco_rdancesqnghegplanpecpicturlaet’u_besnt def] extiore aystbeneowistt ed
2 retracks a5 VEELAIEPLUARS R ARhs) OBk ML etedt b SYatsiin SRR dilife °
wi ndi ng and opelarge amoungepfeeaptnveste rasierccornectdon.ol tage to the
glgfle_ction Wi ngi ng 10 ggneEame RybeaC8fU9finearity CHrrdtiol CirddAse,
paci tance aghetaﬁount of linearity correction may not properly follow
the variations in deflection current amplitude. Linearity
20 may be degraded when the raster width is changed. _
' East-west raster correction may be adversely affected by
the linearity circuit.
In an active linearity correction circuit,an
S-shaping or trace capacitor may acquire an additional
(2 25 charge during trace to obtain an increased deflection
current during the second half of trace. This additional
charge must be taken out of the trace capacitor during
retrace to avoid a DC component in the deflection current.
Furthermore, a circuit that provides adjustable
30 charge-discharge operation should not produce excessive
power dissipatidn.
In accordance with an aspect of the invention, a
linearity corrected deflection circuit includes a
deflection winding, a trace capacitande, and a retrace
35 capacitance. A first switch coupled to the deflection
winding and operated at a deflection rate applies a trace
voltage to the deflection winding to generate a trace
deflection current. The retrace capacitance and the
" deflection winding form a resonant retrace circuit during




-

deflection winding forma resonant retrace circuit during -2- the
retrace interval. A first inductance agd a resonant capacitance forma
second resonant circuit having a resondnt frequency greater than or
approximately that of the retrace frequency. A second SW tch coupl ed to@he
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operation of the cgircuit of FIGURE 3; Fl GURE 5 |IIustrates a ird
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FI GURED 6 | &oupléedt €6 ﬁhéOdefnek:rtdew windiog Qi |dit¥1n§1 the cui t
enbodyi ng {he Lnyen tion or |ine,

correcte LizqQnta
def | ecti on"cPrEut? ?5"8?‘ ﬁl E‘Blﬁ 5&’3’5’3%“1 Q‘rhfeﬁi Qﬁ# the series
arr angerrencapacatancezvmaal:héetlesmamt wapsiaid-gnoe [tBProwdide gr ounded

S- shapi ng gin%égfgycgg?ghEg%oherr] Is coupled to a trace switch S1 at a \)

t erm nal race” sw conprises a horlzontal out put transistor QL
and a danper di ode Din ther @ra¥d®3sapaci tor [err] is coupled to terninal

22, te junction of hestRENLAk1dei G M1H Uity [doebted
deflection circuit embodying the invention;

FIGURE 2 illustrates waveforms associated with
the operation of the circuit of FIGURE 1;

FIGURE 3 illustrates another linearity corrected

20 deflection circuit; _ :

FIGURE 4 illustrates waveforms associated with
the operation of the circuit of FIGURE 3; '

FIGURE 5 illustrates a third linearity corrected
deflection circuit embodying the invention; and

25 ' FIGURE 6 illustrates a fourth linearity ;,
corrected deflection circuit embodying the invention.

In linearity corrected horizontal, or line, deflection
circuit 20 of FIGURE 1, embodying the invention, the
series arrangement of a horizontal deflection winding Ly

30 and a grounded S-shaping or tra_ce-capa,c_itorlcs is coupled
to a trace switch S1 at a terminal 22. Trace switch S1
comprises a horizontal output transistor Q1 and a damper
diode D1. A retrace-capacitor-ch'ie coupled to terminal
22, the junction of horizontal deflection winding_LH and

35 trace switch Sl1. : .

Horizontal output tran51stor Ql is operated at a
line deflection rate, H (such as _15.625_ KHz) by a horizontal
oscillator and driver circuit 21, to generate in line
deflection winding L, a line deflection current ig,



35 trace switch S1. Horizontal output transistor Q is operated at a |ine
deflection rate, [err] (such as 15.625 KHz) by a horizontal oscillator and
Brifver circuit 21, to generate in line €%l ection winding [err] a line
defl 8gtion current i -3- illustrated by the solid-Iine waveform of
FIGURE 2b. A retrace pulse voltage VR illustrated in FIGJRE 2a, is

devel oped atiklgshrared dyithesehibdhbineovwevefomnrofcFIGUREV2b.t1At4. 5
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' trace capacitqr Cq at terminal 24. The resonant frequency
of trace resonant circuit (LH' Cs) is slightly lower than
half the deflection frequency, or approximately 7.3
kilohertz for the circuit values shown in FIGURE 1. As

20 illustrated by the solid-line waveform of FIGURE 2b, trace
resonant circuit (LH, Cs) provides symmetrical S-shaping
of line deflection current iH.

Resistive losses in trace switch S1 and line
. deflection winding LH tend to introduce asymmetrical
N\~ 25 linearity distortion to deflection current iH during the
trace interval. The resistive losses tend to flatten the
slope of the line deflection current near the end of the
trace interval relative to the corresponding slope near
. the beginning of the trace interval. Additionally,

30 asymmetrical linearity distortion tends to shift the
zero-current crossover instant of line deflection current
iy to an earlier instant relative to the center of the
line trace interval. The dashed-line waveform of
deflection current iH in FIGURE 2b illustrates the

35 asymmetrical linearity distortion described above.

In accordance with an aspect of the invention,
horizontal deflection circuit 20 includes a linearity
correction circuit 30 that corrects the asymmetrical




zero-current crossover instant of line deflection current [err] to an
earlier instant relative to the center of the line trace interval. The

dashed-1ine waveform of deflection currgat i in FIGURE 2b illustrates the H
35 asymmetrical linearity distortion described above. In accordance wh. .
an aspect of the invention, horizontal deflection circuit 20 includes a .

l'inearity CDiﬁeﬁfiﬂ? anrseurtlaﬁ ifahogdkoathal deFleaTtidR! cusdent i;

linearity
correction

frequency

apprOX|%ateﬁ?J@ﬁtébleolnhHaﬂﬂﬁe ﬁ@ﬂréc@apﬁgqﬁéﬁbFZ-F hetm@sﬂnannt val ues
ﬁs@%uénc&hefr es@ﬂ‘aﬂbsbhﬁﬁ%e&&l‘:cﬁ&tr {32N2aQR2 )CHisC Wi Ph@:Z thad) S

requency of

shown in Fl

appr oxi mat el

storti

t t Lj t H
hERF 88 - BrERaoR Btk Sl SRR LeBoMalnl Yo o trace’
capaci tor Gsimtuitr (LR2al C2). caap&adntocmmauetc@papltbr |nuu fexrmimal

| nduct or L2f45 Rég#)ﬂﬁh%bl:gr{:{h\‘.a ??3 %eg.?%%'e%- aﬁ’er U&‘T:orrei‘i”a”t

esonan

5 10 ghertz c% %&8 to a line retrace
apprOX|nate?€ aBPRPRIMBELLY GANAL YQuLhS: line relyace: freQyeneyni o
i nduct ance the 18frcuitokalugs shben dAuFIGURE af, theutieeonadt s rel atively

15 Linear£F g:%%?*%ﬁ o RepePARE E1siE Tt pacTe RpbrkilAfuyor”

hertizt ocpmpareds tocei ding xeitygcee frequencyr wfhal 22 and

i nduct®d® LI
coupled to

val ues shown 1 n

times 20
control | abl
illustrativ
i nt erval
[err] 2$
VR at term

20

25

30

35

ki
aﬁﬁfaﬁﬂh@‘ééiguuh k&ioh@%)tzat vﬁaeherl'i’ﬂd%@to?r.s’ 1.2F s &t t

'E;?eﬁ{‘Ei‘-b%Fraﬁnt FIBdPﬁ&é@FﬁnE’ef 3'18 d@‘fllcé'm nd®g [err]. A
tndubtahc82oifs indupited Dt Weerell

i nduct ance inductor L1 is approximatly 25 -

o/

&&&mnjdympartdfﬁutch S2

60 £ oL UBEpty Eies. U ha1asedtn “Aldind Bavc’ Capaci 1 or
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fﬂ%gg21nd8@%6§0ﬁ1pﬁbﬁﬁléﬂ!&%9Q£ﬂ3'déflectlon winding Ly at
terminal 22 and coupled to resonant circuit (L2, C2) at a
terminal 23. For the circuit values shown in FIGURE 1,
the inductance of inductor L1 is approximatly 25 times
greater than the inductance of deflection winding Ly. A
controllable switch S2 is coupled between terminal 23 and
ground. Switch S2 illustratively comprises a thyristor.

' During'the horizontal retrace interval, tl-t4 of
FIGURE 2, deflection W1nd1ng LH and retrace capacitor CRl
form a resonant retrace c1rcu1t to develop retrace pulse
voltage V at terminal 22. Retrace pulse voltage VR is
applied'to inductor L1 of linearity correction circuit 30.
The retrace pulse voltage developed across winding W, of
flyback transformer Tl is applied to the gate of thyristor
switch S2 via a differentiating network comprising a
capacitor C3 and a resistor R2 to turn the thyristor on at
the beglnnlng of retrace, at time tl1 of FIGURE 2.

when thyrlstor S2 becomes conductive at the

beginning of retrace, terminal 23 is grounded, as’
illustrated by the solid-line waveform of voltage V2 of
FIGURE 2c. At the beginning of retrace, current i, in
inductor L1 begins to ramp upwardly under the influence of

applied retrace'pﬁISe voltage Vpr as illustrated by the

2
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applled to inductor L1 of linearity correctlon circuit 30. The retrace

pul se vol tage devel oped across wi‘ndi ng W of - flyback transformer T1 is
applied to the gate of thyristor 30 swst-ch S2 via a differentiating,

nef waxk conprising a capacitor C3 and a resistor R2 to turn the thyristor
on at the beginni ng retrace, at tine t1 of FIGURE 2. Wen thyristor S2
becones cond@elidelinet wevségmnpﬁngGUB& 2%ce, Quanentali,2¥liowsyrfinomded, as

35 illustraeppliR¥it b 8l gFounde viaY ¥ Detlory @gt;age V2 of FIGURE 2c. At

t he beginning of retrace, cdarrent [err] rnin uctor L1 begins to ranp
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theref ore esshet caphmd:ahelerrbrfeéawdﬂtarr e:sorﬂm:t theegiay | arallued of
resonant cir e rr { [ [ erates
V\Akt‘-h'l n ret ragg a Cur r e% %%ra’tio yr | St or r%gl%l%]moes?l}]tl q{qu e#‘l?) as
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equal s the spakghap’ m&;u[e%ad fan@ft e dorAid \tﬂﬁedl@va@' idude current
[err] in_inductor L1. Near ime [err], current [err], is substantlally

zero, V\H:‘h r esonant cupﬁéﬁfl%t"]“rﬁ&ﬂ d-ojrifé'ﬁj??rﬁ?% Iy TakTAGS Fh a
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nonconducti v
Current pulse 12 eqguals the sum of current 10 and the .

relatively low amplitude current i1 in inductor Ll1. Near

20 time t3, current 12 is substantially zero, with resonant
current io having undergone slightly more than a one-half
cycle oscillation to provide a cancellation in thyristor

- 82 of the inductor current il. Switch S2, therefore,
advantageously becomes nonconductive at substantially zero
— 25 current level, with low dissipation, near time t3 of
FIGURE 24d.
| Disregarding the value of inductor L2 relative

to the much larger valued inductor L1, terminal 23 remains
a ground point AC-wise at the retrace frequency after

30 thyristor S2 turns off at time t3 of FIGURE 2. Terminal
23 represents an AC ground because at the retrace
frequency, capacitor C2 and trace capacitbr Cs are of very
low impedance compared to the impedance of inductor Ll.
Current il-in‘inductor L1 therefore continues to ramp

35 upwardly during the remainder of the retrace interval,
between times t3 and t4, under the influence of retrace
pulse voltage V » as illustrated by the solid-line
waveform of FIGURE 2e.
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25 current level, with low'dissipation, near tinme t3 of FIGURE 2d.

Di sregarding the value of inductor L2 relative to the nuch |arger val ued

i hductor L1, terminal 23 remains a groeée point AC-wise at the retrace -_.
frequency after 30 thyristor S2 turns off at tine t3 of FIGURE 2. A
-Term nal 23 represents an AC ground because at the retrace frequency, B
capacitor C2 and tradthe grethatf[eyelepf enryeny esgiliptiencefconpared
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capacitor c Inductor L1 and capacitor C2 form another
resonant circuit (L1, C2) during the trace interval having
a resonant frequency f1 that is substantially lower than
the deflection trace resonant circuit-(LH, Cs). For the

20 circuit values shown in FIGURE 1, the resonant frequency

: f1 is approximately 4.6 kilohertz. The current :i.1

provided by inductor L1 is waveshaped during the line
trace interval by the resonant circuit (L1, C2), as
illustrated by the solid-line waveform of FIGURE 2e

25 between times t4 and ti'. o S . A\

Current i1 serves as a linearity correction

current during the line trace interval by supplying an
additional charge to trace capacitor C , Via capacitor C2,
that modifies the trace voltage Vt applled across line

30 deflection winding LH. The amount or degree of linearity
correction is determined in accordance with the average
.level of correction current-il. A higher level correction
current il produces more linearity correction to
deflection current iH; a lower level produces less .

35 linearity correction.

. To control the amount of linearity correctlon,
the average value of correction current 11 in inductor L1
is controlled in accordance with the resonant discharge of
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~ provided by inductor L1 is waveshaped during the I'ine trace interval by the
resonant circuit (L1, C2), as illustrated by the solid-line waveform of
FIGURE 2e 25 between times t4 and t1' .~Lurrent [err] serves as a

| i peasity correction current during the line trace interval by supplying an
addi tional charge.to tragce capacitor [err], via capacitor C2, that nodifies
the trace volP& %ol%?pgﬁ adgc,qs)%rq ‘H{ee%d’Y Qﬁ‘f’r:&ﬂ?‘éﬂ’vﬁ%%‘:[b@r].
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osc 1 atory 4168 J Uble LY Tt A5 3 AR, 0 SOILESL
capaci tor [eof] spdwels 92 nesdmicey the rdicfdiordepends tugih tHdeapplikdof the
upranpi g CURS e gd WURE urd nRgk | Y/ | -t4 1s
substantial ly | %gﬁe,rr‘l;(ﬁelrﬁgg(#:%e (?%_ﬁl(ﬁd}ctdl g%’éljl;gr\rre %}#pe%ﬂdc% %é,c‘éﬁ%‘ét_t he
di / dt dependsyu@dn time ddpinesnlis in & fukghemn|anplitude |at Tins, t4 andgher
an‘e;/iht ude of iguiar &riigHedf ldveltadd RRalivuke ' Wirrdrit ai]g\_.lhgher ?rrpl :thd]? at time
t4 d in a higher average val.ue of current -Jerr]). e anplitude of current
[err] at time tli's corﬁ&ol% 491@%(5?1’5{1‘%’?% 1iHe Bkt kS s2 by 15
adj ust nent oftonltroldechinyt thies dundyectionp time af dweitdh \S2 b';larl abl e
I nduct oggl?2, ' { ' V. | 2c,.and 2d. A | onger.
conduct o | Pad VSR S S PR diaotibbe N AK S X2 o
effects. Fir¥arighde ;.nductor L2, as illustrated in waveform FIGURES
2c and 2d. A longer conduction time of switch S2 during
the retrace interval results in two effects. First, the
resonant charging of capacitors €2 and CS starts later,
20 and seciond, voltage V2 of FIGURE 2c remains negative for a
longer time between time t4 and the center of trace.
Current il increases by both effects as
illustrated in FIGURE 2e. The first effect increases
current il at time tl because of the later starting time
\ 25 of the resonant charging. The charging interval is
thereby shortened, and current il slopes down less at time
tl. The second effe'ct. decreases the downramping slope of
current il during the time voltage V2 is negative,
resulting in a further increase of current il at time tl.
30 Current il charges the series connected
- capacitors €2 and Cq during the trace interval. The
waveforms of FIGURES 2g and 2f illustrate the voltage Ve
across capacitor Cg and voltage V, across capacitor C, »
respectively. Neglecting the small-valued inductor L2,
35 voltage V2 of FIGURE 2¢ illustrates the sum of voltages Vt
and Vo- In pa:;ticular, voltage V2 is indicative of the
charge provided by current i1 in the series connected
capacitors C

g and C2. A higher current i1 provides a



resonant charging of capacitors C2 and [err] starts later, 20 and second,

vol tage V2 of FIGURE 2c remains negative for -a longer tine between tine t4
and the center of trace. Current [err] increases by both effects as

i Ifl ustrated in FIGURE 2e. The first eft&tt increases current [err] at thﬁE

t1 because of the Iater starting tlne 25 of the resonant charging. The
char gi ng interval t hereby shortepe nd_c slo es down | ess
at tinme t19F 3 1 HC ?Eﬁ?%g ? gméﬁ %H£E£P8pé of* current
[err] dur|mgghartvoﬁxaget@@eat&tlmeﬂeghtané tlésultlng in a further .
increase of current | [ rr rrj
charges the series céﬁ%%d%%g %a%g%% ér%QQ g ?%r??rﬁﬁ?Fggltﬁﬁk%hg
interval . T¥@c/iE Femoved FOURES Qgtame 2PYi resgnaatedsz-ﬁehesgeageom

acr oss scapaqirirent & ! %‘Ebm@: t2g@ei Vugerates CeRACLLPFeh e’ ig
respectlvel% gﬁgl ecQ| the snpl | -val ued irnductor L2, 35 v Itage V2 of

FI GURE 2c i %Lﬁﬁcﬁn brati¥e L+! Fé???aranCBEF REul ar,

vol tage V2 pvﬂ.seﬂ ngt I'Mﬁe @esdmandaerzgoderdysdhdrbe causestvbﬂ:ta];esnvrzhe
series COI’I

greater ch |0|cap é§§§£§£é#fégnd C2 resulting in a higher voltage V2
at times t1 and [err]|Volltage daenosgetheomuqbdlbygeurcspacitpr]Cgurlng

tracejigs r%.@‘i%%é’é%dﬁrﬁié a&fs@ﬁaf&éo raéi?ﬁhéégfnhﬁ?ﬁﬂtﬁd ipurrent

[err]. FIGQURE rates_the:gcurren err].inswtc ichis
i ndi cat i ve FHGURFe 29 schEhgsetideking yavefern| i114gEratesnance node

d C2. A higher current [err] provides a

§

di scharge qaiuf&&mtmﬁsswemﬂdtﬁetr rbvldaenaemobar alpun¥obiage [err] o/

h h | I di
operati on dSTRHLE APt REeroRe Jfolead] au: 1t Reta, bt FeRPPRG: 1 otes a

linearity atrl}a,rsgemftom mapmnwne@ aduzing mebuvaceof Dumémgi tyacer theti on.
Vol t agey [eéja]mé e %}h&i@@ cﬁi‘ﬁéﬂ% ir O%ggﬁgﬁgh@ 1LﬁE:%]r1?1 I ng

retrace. ring tr arge ts a y current [@rr] to
provi de Hlﬁﬁﬁﬁ%ﬁﬁkﬁﬂfectlon

The dashed-llne waveform of FIGURE 2g
111ustrates an adjustment that prov1des a low amount of
llnearlty adjustment. Voltage Vt is substant;ally the

20 same at times t1 and t4, and AVt is zero. An average
linearity adJustment results in a AV of approx1mately 20
volts. Without any 11near1ty correctlon, voltage Vt is
sllghtly hlgher at tlme t4 than at time tl because of the
energy added via w1nd1ng W and retrace capac1tor ch

25 .~ To adjust the amount of 11near1ty correctlon
provided by linearity" correctlon c1rcu1t 30, inductor L2
is adjusted to vary the resonant frequency f of resonant
c1rcu1t (L2, CZ), thereby adJustlng the duratlon of
oscillatory. gurrent pulse 10 and the amount of charge

30 removed from.capac1tor c For example, to provide a
lesser amount of llnearlty correctlon, 1nductor L2 1s
adJusted to. be smaller in value, thereby 1ncreas1ng
resonant frequency f of resonant c1rcu1t (L2 c2)
Oscillatory current 10 undergoes its half cycle of

35 . osc1llatlon w1th1n a much smaller 1nterva1 during retrace,
as 1ndlcated from FIGURE 24 by the dashed-llne waveform of
current pulse i,.



The dashed-1ine waveform of FI GURE 2g illustrates ‘an adjustnent that
provjdes a | ow anount of linearity adjustnent. Voltage [err] is
sUbstaﬂtially the 20 sanme.at times t1 3Rd t4, angd; AVt is zero. An
average linearity adjustnment results in a Avt of approxinately 20 volts.
Wt hout any linearity c voltage, Vt Ls slightly r ne t4
than at tinme t1 becauseﬁsgﬁﬁﬁ féﬁgrﬁvrﬁgﬁgdpy ﬁem}adg Fepafgaﬁ§°F Face
capaci tor [erdyratbon, interval tb-aﬁyuthanhehendunatmbnl|mnaerVal _
correction proylegd by £hacapiiy-$ehECEhEARAE! pEYLE SR1LhBHHA! Rhel 2 [
n] FCUI L2,

adj usted to vary_ihe_resonant. Treguency.|err resonan C2),
t her eby adJu§¥NﬁblF%€edﬁfaﬂﬁﬁheéflegélFP&FGBF Pulseni,piEsgrpater nt he

amount ofs chagige &Qplltﬁ&EVSQ ﬁe%samacniﬁé EQH:Ent pAliseXatReemuk
provi de a | esser_anou line rtéé a L §th i nductor L2 is adhgsted to
be smaller i %@grﬁ%r HE? b?nlﬂg ed5hIRE FRI¥EBECPULSE, Fe§

reanan¥ ggrc1mtaveﬁagé27alﬁhcbehngolyzenrthFh ther hverdgegeoaiuet sfhehe
cycle o 0 n c elnbAt ri.G race,

i ndi cat ed fron1 %1L£ﬁ5d8%¥&%ﬂf H d I?ﬁggwaggk §§¥§hgﬂ¥ gggcégkse
[err]. -9- (m%sh@a)llﬁeadmuséﬂd §grshlgbena5eaonaan £neduencyur at i on,
intervalyg 1- tgsci{pati bR, dehat hﬁlBuntnB?r *ﬁggﬁé temovbd! Bg bhéﬁ'tbi%ec

current pul se, Al though the anp | tude of 1 ne cur se
greater than GUFHRI AFEFFEERCIB LERE  <BRAJR FRELLGE éapesam CORZSREARN
shorter dura1¢uwmeﬁttﬁ ﬂaehsddhrmﬁgcuheentaauliﬁtéﬁ?ﬁlts mneasmaagervalue

e Louet o [Redbeed é99%5¥f{°§es§%a§9§d5% AegnErEFEBRRIE L, AERE, 10
oscillation, limeenntmtcorrenanga tenboedzbyteépdefﬂect@enrpu@menﬁgl trace
i's | ess,j@nd é’ssff‘iﬁé’fr{at aﬂ,t ¥heOBAEAERCT 1 AlM 3l Foeh in rovpgp&u‘zbng the

trace interval. The sna nearity Gorrection current es
correspondi ngly | ess I|W@ﬁF|F9SEBFPECFF6ﬁuﬂG K&?szﬁﬂaPsdeppéétbﬂh current

[err], adjusting inductor L2, the conduction time of switch S2
varies. Consequently, capacitor C2 starts to recharge at
different instants during retrace, which in turn varies

20 the amplitude of correction current i1 during the
subsequent trace interval.

At time t4, the beginning of trace, the sum of
deflection current iH and current i1 in inductor L1 is
held constant because retrace pulse voltage V_, is

\_ 25 maintained constant in amplitude in accordancg with the B+

| voltage developed at terminal 19. The amplitude of
deflection current iH at the beginning of_trace is,
therefore, of lower value, varying in a sense opposite
that of the amplitude of current i.

30 Trace capacitor C is charged more slowly by
deflection current 1 durlng the first part of the trace
interval. This results in the zero-current crossover
instant of deflection current iH being delayed to a later
instant that corresponds with the center of the trace

35 interval, as required for proper linearity correction.
Correction'current ii in inductor L1 passes through

capacitor C2 and adds an additional charge to trace



15 as illustrated by the dashed-1ine waveformin FIGURE 2b. \Wen resonant
circuit (L2, C) is tuned by adjusting inductor L2, the conduction tine of
syitch S2 varies. Consequently, capaC|&%r C2 starts to recharge at
di-fferent instants during retrace, which in turn varies 20 the anplltuﬂe
of correction current i1l during the subsequent trace interval. At tine‘t4,

the begi nneagaeit&f;laée ERAsing ah delraalded deieRdion ¥4 ret 8Nt [err]

in inductor L1l Is const anf-.because retrace pul se voltage VR s 2 ¢
nalnta|neddEBhBQaﬁPelﬁeSﬁB§1PG&§ of $E@SEdance with the B+ vol tage

devel oped at termn nabui¥ngThetaape,t tive @dditiioelli charye &3 Haker at the

b f t t her ef, |

opposi t o tNAE BF EraZaRPRGILCE: CauPYoime Shpphant” bl dbAr FES
capaciSor fesohant chacyst (bh2e €2Jul y:liqredbarf laoiidimar @ Mthmpoqemrl ng
the first paripgf dE?igE?:ﬁBﬁ e, err s%glé%:;dﬁ aye %frP current

crossover 1 nstant ectian current alater
i nstant t hduringr seksace Wlse mee-’mSe nqlénwc@fsyoltaqeer‘&om as

requi red fgergs8Pek hbﬂ%%&-' t:z W%l@c&&fé&ﬂdzp%x&lﬂéﬁ‘h [&g] in

I nductor L1 passes throu acitor C2-.and adds an addi ti na charge to
trace Eglﬁaﬁ argg: © %8 q"°6"a r&ﬁ’q fé&f %Rﬁ?%ur rent i

durlngothelneeﬁvdlhalf of trace EUrlng retrace, the additional charge is

- taken out of trace Ci‘?x I?Er rrrelnot@édt zﬁr?(t:]"[ea 1.9>s£cdl |nr}fggf 5

resonant circuit (L2, eéby avol conponeht
defl ecti onretirasat by ?Né'rleéﬁébmllseo% |onexsn the itrpgevaldags Sh rafver sees

the pol ari EueOBe&%ha& ¥ hraR@. osaw&avdﬁé)ro@éﬂéaﬁtm GRFFet i on
current i ,to,ag ar ge capaci tor ri he subsequent, trace 10
i nterval . -’fneléh é'e?’ t‘%’ %&i %{'I’%%‘y current
pulSelBerrtorﬂeetiothWMment\ﬂyIaﬂﬁs[ohaﬂgeﬂto capac1tor Cg during
the trace interval, 1ncrea51ng trace voltage Vt' Dur1ng
the second half of trace, the slope of deflection current
iH becomes more steep to counteract the effects of the
re51st1ve losses on the deflectlon current slope.

20 The solid-line waveforms of FIGURES 2b-2f
‘illustrate assituation where inductor L2 is adjusted to
produce a_someWhat higher than average amount of linearity
correction. 'The_corresponding dashed-line'waveforms
illustrate a situation where inductor L2 is adjusted to

25 tune resonant circuit (L2 C2) to a higher resonant ' ~
frequency. A smaller amount of 11near1ty correction is
thereby prov1ded

As just described, llnearlty correction circuit
30, embodylng the 1nventlon, 1ncorporates an active device

30 sw1tch1ng arrangement that prov1des for sw1tch1ng durlng
the horizontal retrace 1nterval, 1eav1ng correction
current 11 and resonant c1rcu1t_(L1, C2) undlsturbed by
switching transients throughout the trace interval. The
swltchlng arrangement produces no DC component to the

35 deflectlon current, ellmlnatlng the need for a
compensatlng center1ng circuit. " No adJustable DC power
source is required for prov1d1ng ‘the linearity adJustment



P

the beglnnlng of trace. The sl ope of deerctlon current [err] is thereby
made | ess steep at the beginning of traceli*5 Correction current [err]
ddds charge to capacitor [err] during the trace interval, increasing trace
vol.t age, [err]. During the second half of trace, the slope of deflection
current [err]capabbkitympthezebypavoiding excessive gowext Scairdene
resistive | osgessPpatiendef | ection current slope. 20. The
sokid-1ine waveforns of FI GJRES 2b-2f illustrate a “$ttuation where inductor

L2 is adjusted to pr odub¥ea t9o FbgnRE1 HFQWQrIFN@ﬁS@Jeﬁég
linearity" coraerossnresahentoeepaeacdtnezdm&q et P f Tardd Ysid

Si t'uat i ong whe ducto L2 i s ad.uste 5 ty resonant _Ci-Tcuit %Lz,
C2) to a %lghéf iggﬁﬁﬁﬁ yfFgﬁﬁgﬁgéonAl§nEP§é'P&ﬁﬁ&gﬁeoﬁq Bhdeliatively '
correction i sloWepewgrpconsumptidn.j uadditionaldy, rasten w.dﬂf '@sedd on
circuit 30, eghed N s,an active ce 30,
swi t ching arran e%%ﬁﬁlgggﬁh%¥§v gFo$5%®§§®ﬁu% rFﬁGthggﬁ NEATLEY
retrace |nter¢€IuStEQntng cosnbstanhla&radnankage]o&ed ans adjnus table )i t

(L1, ) undrﬁiggggdlhﬁegyhgghbggltransrents t hroughout the trace interval.
duces _no DC conponent to the 35 defl ection

The smntfglng arr angenent

current,*®lininating thEl ﬁBBE Boilaussrptesam AdnecdeflesFion eiincuitno

agr USE abl e DQWV\ehaﬁOtuﬁeQFEésr aqmmedrfiey 2o reditidn! @8 rcuitanisly),

adj ust men er eby,avoi excessi_v Wer source

di ssi pati on. fﬁégé%l?ﬁexBSIéPVF9 FBFers;F%@F &Biiéﬁynﬁé A a8d s adsonant
Saéitor Cc2 dneragmlbar&ye;dantafgedraapzesentot1mummmWQuanhwﬁmE§idﬁliS

nade ossi bl ale| |t| al | aster

p s fthi PaF £ Akl lt!oh PeiBhefids R $touRliall UK ek

wi dt h does not signi cant € “range ~df
adj ust rek® - easthesht parrestannagérsuea: 40 s eouplied tio Ame:d.thmmlrr ty

coil. 10 deflect15h6¥E5d§nb|hﬂsbiﬁtﬁscﬁokhn% def&?gﬂep%dﬁdcﬁﬁér'%?o
t hat includes a linearity correct on circult c
and retrace capacitor Rl are not directly connected to
ground but float above ground potential due to their
coupling to the junction of a second retrace capacitor C
20 and a second damper diode D2. An east-west control
circuit 25 generates a pincushion correction current ic in
choke L, that modulates at a field rate in a parabolic
manner the amplitude of retrace pulse voltage V. R2
developed across retrace capacitor CRZ‘ The amplltudes of
U 25 deflection current iH and of retrace pulse voltage VR1
‘correspondingly modulated. The amplitude of retrace pulse
voltage VR at terminal 22, illustrated in FIGURES 2 and
4a, remains unmodulated. Pincushion correction circuit 40
may be as described in published British Patent Application
30 2150796A, published 3 July 1985, entitled "East-West
- Correction Circuit". Other pincushion correction
circuits, such as switched mode diode modulator circuits,
may be substituted for the pincushion correction circuit
of FIGURE 3.
35 : It should be noted that linearity correction
current il'is'modulated by the operation of east-west

correction circuit 40. This modulation advantageously

R2

are



enbodying the invention. Itenms in FIGURES 1 and 3 that are simlarly

identified represent simlar quantities or sirmlarly functioning el enments.
In FIGURE 3, an active 15 east-west correction circuit 40 is coupled to _
hdrizontal deflection winding [err] vialéd-choke [err]. Trace capacitor \J
[err] and retrace capacitor [err] - are not directly connected to ground but

fl oat above ground potentia# due to theig cougligg to the juggtLoR of a
second retr Yoact t SYWRRTFC 28astaNesh SRrbRatiRpRRddRoaE BRI AN
east - west crerttidalicenter2binenerates a pi ncushion correction current
[err] in choke [err] _ S igld kgtg.i : i nner
t he anplitude of.retr%%gf%ﬁgggﬁg%?tgggt g%r?Rﬁeéglgﬁggeggﬁgégegétgggg
capaci tor [*3R3c1itol G¥pand actesisber Racppdcapphiedr tenthpegate afid of
retrace pul@gyvodtesess eeé] tark ﬁﬁérﬁﬁ?ﬁﬂéw_ﬂ' ¥n"REVLAECBegl R AGPbIFt ude of
retrace pulse yoltagfe%g££$ at_%ﬁrngga .2%, |Llus%éated I n"FI GURES 2 and
4a, remai nPUARRAYAL HETERGR usHRERERE, LBELALANG; FREi TeFONARY be as
descri bed iosqiblatien &fi tusheRbt ERt thapl rembives 8RargaliRdfcArapebl i shed
3 July 1985, _.entj d." Easis Vs E .Qn. C Lt". h ' hi,on
correctionQﬁg%éﬁﬁéf gscﬁﬁgéxgm%PéﬁeéE%%gg_5?%%%9h%dulg%oihcgkggﬁgs?’nay be
subst i t ut edthierandunbi of utbhhearibyr correationcprovided| GsREd3ussed by
It shoyd d hehe! A08REGEY cAPEERE! bENoEHL 1880k phike FRduhated by
t he operat?%% 0 €%%ét-m%st'cor?ec?ﬁon circui? 48..$h?s§ngg&Fat?8n
advant ageodsh§ total cameunhefschazganEeppredadronesrager Faparadtoanfqa
strai ght vehirimg £6tif&te| | tRer&Byradgustling thet agerhger jalde of
differentiated q¥'a cagaCIto% c3 ﬁnd.a riﬁls%%r R2.and_a ﬂlIe to the gate
of 5  t hyr§ZRETCEOR CUEFRRERdL t HYF 880 FPEn Fthénﬁsg?’% i*ng“GFENGFirzont al
retrace, thmkikeihinearigytoerrestnant cizcilitaBonfoFIGUREedt, [err] that
renpv ch t _ [ LS&r hagdupien .bﬂgEr te .t al . As
in FIE%EE ?F tﬁ%fgﬁ%u%§£§?8??§§a%??§ ggr#gctpgn?grOV|dgqagéﬁgggug?éd by
average value of correction current 1, by: adjusting the
inductance of inductor L1 while maintaining the resonant
frequency f0 of resonant circuit (L2, C2) unchanged.
Adjusting the inductance of inductor L1, adjusts
20 the resonant frequency f1 of resonant circuit (L1, C2)
that is formed by inductor L1 and capacitor C2 during the
trace interval. By adjusting the resonant frequency.fl,
the slope of linearity correction current il-in-inductor
Ll varies, resulting in a variable average amount of
25 current il‘ Variable current il charges series connected
capacitors Cs:and C2, resulting in variable voltages Vor
Vi, and V2 at time-ta of FIGURE 4. A higher voltage V2 at
time ta results in more charge removed from capacitors Cs
and C2 during the interval'ta-tb. The greater removed
30 charge causes also that voltage V2 remains negative for a
longer time after the center of trace. This results in a
further increase of the average current il,.because _
current i1 starts ramping down at a later instant. The
above operation is illustrated in waveform FIGURE 4b-4f.
35 In contrast to FIGURE 24, the di/dt of current il of
FIGURE 4b is no longer constant during the interval ta—tc,
for different linearity adjustments, because inductor L1
is now adjustable.



10 adjusting the average current of oscillatory pulse [err] and the total
anount of charge renoved fromtrace capacitor [err] during retrace, thereby
ad] dstl ng the average value of correctianaeurrent il during the trace

i nt erual However, unlike linearity correction circuit 30 of FIGURE 1, 15

| i neari ty correctlon circuit 130 of FIGURE 3 adjusts the average val ue of
correction current [er Estaplddhing ragltdwzen ndiscinante frfequetioyt doxl 1 V\/m | e

mai, nt ai ni ng n 5! cy [

unchanged. A F%S?’??% ?%Tgcﬁlnﬁc?'gﬂcé'{z?f Q{Jca{ %EQEcgj'e&gs;iggzéﬁx?et

resonant fre&BAHEFiVAtyY) off indueten T-é-ur éﬁﬁﬂlﬂ(q_sl inCca) hijghen §ermarﬁ§d by
inductor L1 gadrearadit,oand iflkidie UHed418%8 idér@ection By adjusting the
resonant _frequency [e t he sI e of I|ne correctjon current [err]
in inducPor L1 vari esrltr}‘@s é’ﬁ/&lhfeag} éc/l °fm9.ﬁﬁ r{
current [errpf rh‘sonabﬂtecunnemﬁ erat] tﬂfaalbmmﬁmgs?of:m’cﬁmoai ctarzetci tors
Jerr] and C2 |ti a ol t lod | [err]
of FI GURE 4. rﬁh%%gﬁef:%\%gjl#aw q"léfa%\é éa%gcart{é)gjlc%s{ \é'ns ?r%q-'ee\@%lglr ge bS’Em)ved
from capaci t he Pmpﬂ-]ltalld@ @i volitage Ve iat dihealeni®eaf traee.gr v, renoved

30 . charge ¢ays@s n3lghd ahdRint) ¥1 Qﬁ@xe\é%lrt%ﬂ%dlsrélﬁﬁ%d Vedi¥eshdifigRf i me

after the center of trace. This resylts |n further 1 ncrease of the

aver agelurr &Rt GFﬂateEecYé’l}é'é%heéﬁ’cg i @[eal,qpbeq, AFFRF SRRSO |GRrer

i nstant. TheI*;-hlga\:;’ésgiéln(ahaih |d§§:l}l§.dﬁ1:cd!ﬁt e &tbpr‘emﬁ}d)rm l%mﬁg M By | 35 In
contrast to e.d /dt Q rent r of FIGJRE 4b is no | onger
cohsr¥ant duri 8 eHE |eﬁ’t P\}I&I e[é‘rZ] rdﬁsﬁ e##' 115 ust ment s,

because i nduempdlitudes mlm!gglnsttam duratlo]rs-oﬂzsnatn‘en;lhlosgplallaivmn
resonant fr eﬁ%i fr‘é’trra%%o'l%”ta Filed 4 dP)£dY BB hi¥h 'é}ﬁ{ e‘?ﬂ ng the

i nductivity o uct or results 1n a higher average curren and
in mor elPi neéF‘PPFt@oﬂfeé{hwr@Y correctlon,T@%rpd{qum wlueohdhe cycl e

of oscill ati eqreenteoutdN d4ilcrerils [Ieirdeitwidie aagriding a)fhirc_ﬂiélace t hat
amount of linearity correction.
By adjusting the inductance of inductor L1 to
control the amount of linearity correqtion produced,

20 linearity correction circuit 130 of FIGURE 3 exhibits an
increased range of linearity adjustment relative to
linearity correction circuit 30 of FIGURE 1. Linearity
correction circuit 130 also produces lower dissipation in -
thyristor S2 because the conduction time of the thyristor

\~/ 25 1is not varied. Because linearity correction current i, in
FIGURE 3 can be made negative during the second half of
trace, ‘differential _adjustﬁ\ént of average current il’ , is
made possible. Only a small variation of the resonance
frequency of resonant circuit (L1,C2) results in a large

"30 change of average current'il, and in a wide range of
linearity adjustment. The positive and negative portions
of current i1 are integrated by capacitor Cg- The
advantage of differential adjustment is that a few turns
of the core of adjustable inductor Ll covers a wide range

35 of linearity adjustment.

The following criteria are provided as a guide
in selecting the values of various circuit components in
FIGURE 3. The resonant frequency f; of resonant circuit



renoves charge fromtrace cdpacitor C, is deternmined by the anplitude of
voltage VO at the end of trace. Thus, for a high anount of linearity
correction, corresponding 10 to a greater voltage being devel oped across =+
cdpacitor C2, the resonant oscillatiomld4aes represented in Fl GURE 4c by (1
current pulse [err] in thyristor S2, is of larger anplitude. Although the
duration of current oscillation dur|g$ retrace is a fixed interval for both

hi gh and | §kR215C2afsuaPProximateds 2Pk hirgharn dhan fhe, AsBifctiqtie of the
current OSEJatkabeowreaukaa i) esohait Frediagiyr AinwMiredoddntearity

t d f d h
aount  of FiLEEHER § e B2t i SPReiie tory RS (R SRR 1 cui
130 of Fl GiREqRenclyi Imﬂ dee&lemsmaaaarnﬁsmfant rmarqu:yt t ht _

relati ge ¢yl 9eacL rroefctmfagmcea;ctu iy He R Hedeq Lioas

correction CrrCul sO produces 10 di’ssipation in 't yrlstor S2
because theadeudaddiosn of mesemante HQEQQRQY £5 is not varied. Because

he aecond half af r e %ﬁd@{ B R L oot er 1],
of tr ifferential a nt of .average current [err
i s made po$ §F’Hiaglngoﬂafyi& Legtinn cﬁ#‘?ﬁe’ﬁﬁe"}: e’s’brf'a%@g? Y RPRncy of
{eso]nant gw&m tra(sltt-,rC%)camﬂ#ﬂg o1 Itire Ismgeerﬁ(bf a:hbam afcreen ageidelr r ent
err] ,and_in rjdy. Sty positive and
negat |1\9e pgflﬂl nylg:f%{;% g"ﬁ’t% Te dl'.}ﬁ Aaér & |aérjljt‘ye dd c%pam tor [err]. The
advant age sQuare-planam pigfjurs fahe stheaa €F @f tGAPRCHEOE 2 cbF e of -

adj ust abl e giyRdy4icar 1kl defbednsi eV €48 H@%ﬁ&lmﬁei¥ e tanasl tssgent O
The follow n cr|ter|a are pr%ﬁ;d g as gui-de jn selecting the val ues of
various ci P uiCE T 8. °fl'rf"eal?%%30\"%’r"1t 2y JURCEHION of

(rjefslonant Ciwidli tthe adh“dst(tde?ht @int eppindicede| L1 268tabhehes htlne t he
et b’ 7 R e 3 o R0 e EAED G 8 I b onan
depends upon deflection losses.
It should be pointed out that the value of
capacitor Cs is related to the value of deflectlon winding
LH and to the deflectlon angle. The amplltude of
20 deflection current 1H is related to the amplitude of
retrace voltage VR If capac1tor c2 is emplrlcally
selected one-tenth that of capacitor C , then the value of
inductor Ll becomes emplrlcally related to'that of
deflectlon w1nd1ng LH because of the prev1ously stated
25 selection criteria for resonant frequency f1 The value
of 1nductor Ll is also related to the deflectlon current
amplitude via the relatlonshlp of the deflectlon current
to the retrace pulse voltage. '
A smaller capac1tor cz requlres an 1nductor L1l
30 of greater 1nduct1v1ty._ The resultlng hlgher voltage V
| reduces the ‘average current 11, and 1nsuff1c1ent llnearlty
correctlon may result. V1ce-versa, a larger capac1tor Cc2
requlres anllnductor L1 of lesser 1nduct1v1ty Current 11
may then become exce551ve1y hlgh and excessive linearity
35 correct1on may result.
| The one-tenth selectlon crlterla for lf
deflectlon frequency operatlon becomes a one-twentleth

selection criteria for 2fH deflection frequency operatlon
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frequency of deflection trace resonant ‘circuit [err] 5 The inductance of
i nductor L2 may be neglected in the cal cul ati on of resonant frequency
Yerr]. Wen trace capacitor [err] provides symetrical S-shaping of |ine
def I'setion current [err] in conjunctiomrMth raster scanning on the screen
of a large screen, wide 10 - angle picture tube, such as a 27V, 110 degree

squar e- pl ana i cture_tub the val ue of capacjtor C2 is enpirically

det er ni ned tg E %&ﬁ r?g'{ (ﬂﬁﬁ?‘%rﬁ"h GaRACIHOR: Fia GUIGNY rrace aFH%

val ue of capmmwedcaumr@menrﬂd&dwaﬁbﬂﬁlmjmm e ntwefcadehict or

L1 establishe& %Q_ r%ﬁ[g vl t of linearity correction, which in
eflec 1”0 0ss

turn depends upon t shoul d be pointed out that the
val ue of capacitor [er FJIGURE & dldustrates el Linesrideyf |amtrected ndims)

[err] ang tOdE'Ige@%f 'o?Ptdl%xﬁ"chﬁ}o e endy A 2hea ection current

[err] is relat to .t earrplrtu retrace voltage [err | f capacitor
C2 is enpiri CRFEECIEIOR ICAF I h emhad Hn%aiﬂbﬁ:rltlﬁfefﬂeﬁrql}, whereimea

val g_e of[l ndbﬁ.b@ﬂ.akﬂﬁi%f@@}?t@@vﬁﬂb&%' Q2 Nedptfskd q:ﬁéw&h;?flé&ifefﬁl on f
winding [err evj.ous e | ectjon criteria for
r esonant fre%ﬁ@% 3@% “f‘ﬁ% § déf/‘f’rﬂfifc&f aﬁ%]ol?%tl"%ed to the
defl ection ccun:enen’camaltlt miatnamsursa:cmalgz |prmntsofné¢!etﬁxé | s 1exttarir r ent
to the tra e an i nduct or
L1 30 o?ﬁgr eg:t :e"-r&lérhﬁr'duf\cil%vr ﬁtﬁ#‘%’g‘ﬁgr vo]lr age][ reduces
the average €@rrestiozny rqqumd: |3$§hfcf1‘r' FIERE |51e1a$|ﬂl§bs:'¢#nm1km thy
resdlt.  Viceaml 93 the Q{pﬁ-ﬁfaﬁi%iﬁ%ﬁ %fgaff@&“é@ﬁr@étidlﬂl@if&ui-é Pio

LSEZEQ. ve I REnFIHEPRES S e i BAGPTER 7 (and 1 SARLIEREN sel act i o
criteria for identh fied aeipresdnrtequinmilya ppue tdn e carmesim baeky went i et h
selectlgg Cr&hﬁéﬁi&ﬂi Jegwgmeﬁgglectlon frequency operation -15-
In FIGURE 5, a third retrace capacitor CR3
interposed in series between retrace capacitors CRl
CRZ' The retrace pulse voltage VR3 developed across
retrace capacitor Crs is coupled, via a network comprising
20 a capacitor C4 and resistors R3 and R4, to the base of
transistor Q2 to turn the transistor on at the beginning
of retrace to initiate a half-cycle of resonant current
oscillation in resonant circuit (L2, C2). A resistor RS
W, is coupled across inductor L2 to damp transients developed
25 during the turn-off of switch S2.
| FIGURE 6 illustrates a linearity corrected line
deflection circuit 320 operated at a deflection rate ZfH -
twice the rate of the deflection circuits of FIGURES 1, 3
and 5. Items in FIGURES 5 and 6 similarly identified
30 represent similar quantities or similarly functioning
elements. Linearity correction circuit 330, embodying the
invention, is similar to the previously described
linearity correction circuits, with the exception that
_ switch S2 comprises an MOS transistor Q3 rather than the
35 Dbipolar transistor of FIGURE 5. Additionally, retrace
pulse voltage VR3 is coupled to the gate of MOS transistor

is
and



because the charge added to capacitor [err] during trace and renoved during
retrace i s about the sane in the two cases (charge = current x tine).

FIGJIRE 5 illustrates a linearity corrected line 5 deflection circuit 220
that includes a linearity correction ct¥@uit 230, enbodying the inventi g/
wherein a bipolar transistor switch @ replaces the thyristor in ' '

[ ansi st or Sep iR FbRee ik - coh 1 Renef GEpas el LitibT kbbb RRse e .

operation cafpplli:imiartict-ythmrgmei orA cdampi ng 28€twork| BEREospledsatxoastial |y
the sane ag it fﬁgg t j Citgult | &)
[tens in F? b(?:and +ﬂ édgent % Ega#g%?e%%§t55|%§$g$£a§antlt|es

or simlarly 15 functronlng elenents In FIGURE 5, a third retrace
capacitor CR3 is interposed in series between retrace capacitors [err] and
[err]. The retrace pul se voltage [err] devel oped across retrace capacitor
[err] is coupled, via a network conprising 20 -a capacitor C4 and

resistors R3 and R4, to the base of transistor @ to turn the transistor on
at the beginning of retrace to initiate a half-cycle of resonant current
oscillation in resonant circuit (L2, C2). Aresistor R5 is coupl ed across

i nductor .L2 to danp transients developed 25 during the turn-off of switch
S2. FIGURE 6 illustrates a linearity corrected line deflection circuit. 320
operated at a deflection rate [err] twice the rate of the deflection
circuits of FIGURES 1, 3-and 5. Itens in FIGURES 5 and 6 simlarly o
identified 30 represent simlar quantities or simlarly functioning - o/
el enents. Linearity correction circuit 330, enbodying the invention, is
simlar to the previously-described linearity correction circuits, with the
exception that switch S2 conprises an MOS transistor B rather than the 35
bi pol ar transistor of FIGURE 5. Additionally, retrace pulse voltage VR3 is
coupled to the gate of MOS transistor '




-16- B via a resistor R6. A zener diode Z1 lim'ts the voltage applied to
the gate. A danping network is coupled across inductor L2 and conprises a
Yesistor R7 and a capacitor C5 -17- ChAlMVS: 1. A linearity corrected
defl®ction circuit conprising: a deflection w nding; 5 a trace
capact tance coupled to said deflection w nding for devel oping a trace

vol tage; J r@LATMS:capacitance coupled to said deflection winding; first

swi t chi ng means coupl ei toﬁi'lﬁe%i‘}“‘.ggteéo\%etjc%e\@ %ﬂg&%ﬁf@g&@n 3\: ngl g

deflection rate for applying~ sai age tosal

during a tra€emPKLi8ingE of a defl ection cycl e to generate a trace
deflection current in gajgdsdebtsehi Wln\ﬂl'ﬁry said retrace capacitance and
sai d deflection winding formng a 15 resonant retrace circuit during a

retrace i‘hterval of saRdt¥8fPefapaFitpace courdade tepisatid ﬁ%ﬂ%ﬁ:@%l se

vol t age and ¥ohdgngefori &Gvélbp&h@cﬁ @falcgcwdmtggg.rent in said deflection -
wi nding; a first -inductapc

to said first induct anéeng'FaFSr ﬁﬁ?&c& r‘ﬂmt C%Dar:‘(,‘tt‘?n%ﬁﬁ%l o

r esonant freqmndm;zgabout or greater than the retrace frequency of said

resonant retrace circu e srr%fmg e O3 S
resonant circuit and tgigglidﬁgrﬂggg‘fgz pgd&%?‘ance ! %aquj'roangéélod f%ﬁgﬁ%‘%ﬁj
conduct i V@ svindingi annoparates: pica defdentiian naderfar anplmgau d

retrace i nt eé&ﬂi ﬁi‘aéé“vb'.l%h EYtﬁursra‘i'alt délh%‘é:ﬁfbx?%% '91@
circuit, ﬁgcordance W e resonant, frequency thereo 0 rermw ng

a \uwedet er i BcﬁanﬁFrKF&cﬁgr pcdon Cysle &szﬂﬁri%ﬁﬂ:’ée %niarace

deflection current in said deflection winding, said
retrace capacifance and said deflection winding forming a
15 resonant retrace circuit during a retrace interval of said
_ deflection cycle for developing a retrace pulse voltage
and for generating a retrace deflection current in said
deflection ﬁinding;
| a first inductance;
20 a resonant capacitance coupled to said first
inductance for forming a second resonant circuit having a
resonant frequency about or greater than the retrace
frequency of said resonant retrace circuit; _
~ second sw1tch1ng means coupled to said second
resonant circuit and to sald trace capacitance and arranged for
switching conductive states within said retrace interval
to generate during said retrace interval an oscillatory
current pulse in said second resonant circuit, in
accordance with the resonant frequehcy thereof, for
30 removing a predetermlned amount of charge from said trace
 capacitance; and
a second inductance coupled to said resonant
retrace circuit and having applied thereto said retrace
pulse voltage for supplylng a correction current to said
'35 trace capacitance via said resonant capacitance during
said trace interval to provide a predetermined amount of
linearity correction to said trace deflection current.

(I



a second inductance coupled to said resonant retrace circuit and having
applied thereto said retrace pul se voltage for supplying a correction
current to said 35 trace capacitance via said resonant capacitance during
said trace interval to provide a prede%b8ﬁ1ned anount of linearity
correction to said trace deflection current. 2. Alinearity corrected ¥
deflection circuit according to Claim1 wherein said oscillatory current
pul se udder goes . appro&+na£ Lineari by coxyecteds defdectionosiaguing said

retrace intg¥ac¥aing to élaiﬂeﬂwﬁé!réﬂ&rEﬁiddoﬁéfiﬁ%‘tb% Curenit accor ding
to Cdaiml reln he avera e val ue oinsal irect n’ current S

. est abl i she®4 eEFees wi Hrgﬁ}ﬂa cPBENhAdS charge. 10 4.

A ||nearuppsnrlxamrohdeﬁrfnglsaldlreuracecintérnelto Cla|n11 wherein said
defl ecticon wi nding and sai d trace capacitance forma resonant trace circuit’
during Said trace interval and wherein said second 15 i nductance and said

r esonant capaC|tance 3or nkalinearity econzectedr deifil ediriiomy ciaicaittr ace

interval that & regtea & @ﬂ%ﬁ&fow ys%fﬁg@r dahQ¥ o fgr%&@"a“t

circuit haVI n onant requenc esonant: Jrequenc of
sai d resonmnteca@eore.%nxentzas 5estsbhﬁbe¢| in ascozdanged wirtdc s

circuit Euﬁ?yéhéﬁbfﬁhﬁéélahéuﬂﬁebglehgggé second i nductance is coupled to
said se swi tching nmeans, said second sw tchi ng neans conducting said

oscillatOry current pulse 25 during said retrace..interval and at the sane
time bypassing curren&.inAshrﬂeaettydconﬂectedcdeﬁﬂemmiwndcﬁﬂﬁﬁﬁﬂﬂt

G ety 2576}t SAELET R He it bR 00, Lo
state througﬁumftgamq capacitance. form a resonant trace circuit .

durlng said trace 1nterva1 and whereln sa1d second

15 inductance and sa1d resonant capa01tance form a fourth

resonant circuit durlng sald trace 1nterva1 that generates

said correction current, said fourth resonant circuit

having a resonant frequency lower than the resonant

frequency of sa1d resonant trace c1rcu1t.

20

[

5. A 11near1ty corrected deflectlon circuit
accordlng to Claim 4 whereln sa1d second inductance is
coupled to said second sw1tch1ng means, sa1d second

- switching means conductlng sa1d osc1llatory current pulse
25 during sa1d retrace 1nterva1 and at the same t1me
bypasslng current in said second 1nductance from sald
resonant capac1tance. '

!

6. A linearity corrected deflection circuit
30 according to Claim 5 wherein said second switching means
remains in a given conductlve state throughout said trace
interval to leave said fourth resonant circuit undisturbed
by switching tran51ents throughout sa;d trace 1nterva1.

35 | ,'7Q_ A 11near1ty corrected deflectlon c1rcu1t

accord1ng to Claim 1 vherein said first inductance is
adjustable to adjust the resonant frequency of said second

* c L M S *
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interval to leave said fourth resonant circuit undisturbed by sw tching
Eransients t hroughout said trace intefval. 35 ' 7. Alinearity
orrected deflection circuit according L9gll aim 1l wherein said first
indd&;ance i s adjustable to adjust the resonant frequency of said second
-19- d ai m Cladm ihweeptinuedsonant circuit, thereby adjusting the

predet er I nategotait Oir6hRtgethRétebynadiuktitg thet peedeterfiinedarity
carrected defl ection_ci

éCUIg 5 aicordlm% to ai m:1 wherein said second
i nduct ance iMOHRLQRELFRAFEE BRE L L1BRRFY TXdFGEFeEREOpl i t ude of said
oscillatory current pulse, thereby adjusting said predeterm ned anount of
| inearity correction. &9

. ' Lt L d I on

circuit substantially as h%r%%ﬁ%%?gFg gg%%?%bgg %F?ﬁefggégéﬁ§§£%hq%ig. 1,

Fig. 3, Big.accerding. te Glaimeclawbenginysagddsegmongs inggctance is

adjustable to concurrently adjust the amplitude of said
oscillatory current pulse, thereby adjusting said

predetermined amount of linearity correction.

10 9. A linearity corrected deflection circuit
substaﬁtially as hereinbefore described with reference
W, to Fig. 1, Fig. 3, Fig. 5 or Fig. 6 of the accompanying
drawings.
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