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I Avention relates to a vertical (i.e field) deflecti q?\lcgdczqtﬁvm th service
node operation 5 | To nanuglly adj ust the color tenperature in a
tel evision receiver or other video display apparatus, various cifcuits in

t he tel evision receiver are disabl ed including the vertical deflection
C|r&ﬂ|t The vertical deflection circuit is dlsabled in order to collapse
-the raster into a 10 SLHEEEEEBHLEEBE 1 ; switch may be
used to ground or otherw se apﬁanvxchEﬂﬂbErQPERnrqwmal at a p0|nt |n t he
vertical deflection Cléﬁllt thattPreven ,generatlon of ve )
defl ecti-on current. the VETER ﬁﬁﬁqﬁﬁ§ i Yeurtcs clddéé &?ﬁ?
push-pul | outpeflectien ehecybttwith gervicei modei opegiratiwn be disabled in
such a nner as to di g4 ot _tQ bias

t he pusﬂgpul | out put st agcka“%flﬁlltgq%ﬁ ﬁ&gﬁaé%%%@i;%&@?{ﬁ8£ 5'flsgout put
term nal . ThéeéeVBﬁé@mlﬁgqgmma§19ﬁ-qﬁhgne&id&ptdmsn&ax|an@aﬁ§musdeatnnslon

w ndi ng “ﬂ||c&%%%h%scﬁﬁr&ﬁé Q%méﬁié%ﬂﬁ”fébéi¥gkCﬁr@ﬂ@i@éb?&d Ihelﬁe&hage
| evel to which the DC bl ocking capacitor is charged during service nodé

operation na§h6n83§tﬁéﬁﬂydﬁ§%$§£ﬁﬂ9‘qqﬁﬁ?%?ma?ﬂﬁrﬁﬁrﬁiF efafiggtispt age
|l evel . 25 o circuit isl dige®dledniige orddr Stcfj Qﬁ]y{ d@é thlhé raytaﬁtl 9Atoda
service e cir i s provide a | ar e

b1 ocki ndScapgirEae MePLRAREEI v sde, N Rt it R P TBe aPeal Fact i on
Circuit incl gdesnad werbthakwmmé<apply1amdmhamﬂrnglpbthtﬂabkatga point

capacitance §f tngovaledcld Wisieliat! | On AUk Areoulolt paLoe

i ncludes firs secon out i érs cou e Ver:- ca
deféfptlon wgnaﬁﬁgtapnanfoUBgGﬂQﬁiwﬂeﬁﬂeqtiQnrﬁﬂ#ﬁ?ﬁﬁl arrangenent. The

first and second out puihaphinel Yert3lch ) PEEIVRY ELHRLEE iﬁci‘uéQHrSe of

"supply 35 voltage_and to a reference potentjal_ point. A vertical

" sawt oot hSvol PH§B-BEAdr SREPULs SEEAS edthe VRIhIGRY AR BLRCERPN (FLTFREt BAY
out put stagepet dis¥BleldCah kalcd ia) marGad ¢ lto disable the AC vertical

sawtooth generator or to bias the push-pull output stage

into developing only a DC voltage at its output terminal.
The DC blocking capacitor coupled to the vertical

20 deflection winding will remain charged during service mode
of operation. The voltage level to which the DC blocking
capacitor is charged during service mode operation may
undesirably be greater than the normal DC operating voltage
level.

. 25 In accordance with a feature of the invention, a
-/ service mode circuit arrangement is provided that

discharges the DC blocking capacitor during service mode of
operation. A vertical deflection circuit includes a
vertical deflection winding and a DC blocking capacitance

30 coupled to the deflection winding. An output stage
includes first and second output amplifiers coupled to the
vertical deflection winding at an output terminal in a
push-pull arrangement. The first and second output
amplifiers are respectively coupled to a source of supply

35 voltage and to a reference potential point. A vertical
sawtooth voltage generator is coupled to a driver stage for
driving the output stage at a vertical rate in a sawtooth



-2- manner to generate a sawtooth vertical deflection current and establ,ish
a DC operating voltage |evel at the output term nal that charges the DC

bl ocki ng capacitance. Service node C|rcqétry is coupled to the driver stage
for asserting 5 t he service node of opération by maintaining the first
out put anpl ifier in cutoff and the second output anplifier in conduction to.
di scharge th r?% Ak Lapags &@&9&%&@&?' Be}:!ﬂécﬁ%ﬁf ahireBnef the
sawt oot h™& ectlo curren e acconpanying _draw n ustrates 10 a :
vertical andf lestiabdish rx R Wﬁﬁ%@%‘é‘él%’%@% Bp¥edt Pgnt\t} fbBUTPHE t he
present Lt@mugqnam.a& #é@twé 5t b B6&KBhg a8Rbaeatanaeno. 3ekvice2. 3. In

t he |IIustra verti cal Iectlin cl r.cui 20 for,a tel.evi sion ﬁé iver

or ot her qmﬁﬁﬂ%%Fﬁu&ﬁu%RYE;e te the JFIYeF EEFPSCFOSHaﬁFEEI [err]

i s caupl eghet %M@é Ivcde aP| operation by maigtaRhiag &heodipst termnal A

A t { R8 t

Ferm nal B tPty RIS i uhaE E R pne “sdBonaTbhepul AplaLiek ] 7 °

resi st or iRS caindudtsiron et disdiBarge the DC bl@ﬁkl@ﬁlCé9?§&$a§F§gén?1

i ncl udes g L9R ’Iﬂé ‘;#é’ﬁe éx?ﬂ?ﬁSéf”tﬁéféiwﬁsaeheéemeéti%ﬁvcagrmI y via a
Afd 4 b Ier

di ode D2 transi stor (3 _coupled to a ground reference
pot enti al p0|nt /¢Q#|$€¢°§Pa§¥129 prapdng dd WS FRAYTR stage 21 for

dri gigng th Jhs&é‘ﬁfeéhanveﬁbﬁalt 2Bth Lekeiice mmwmﬂamer to
generate a sawt ooth vertical deflection cur ren;L | n tvec‘r defnlaelct I on
wi ndi ng Bmhedy A% Ehe P AEeRledRERRERQB! £PFg 24R% (5 | 1Y 41si st or

Q, andi%ébqfég%l§QUﬁ§Qq9 uaqaprad to the collector of the tranS|stor
- Driver transistor out t r.an to via
noni nverting buffer ghgléig %Eagﬁg HF%%‘ ff {gh ?*Eﬁﬁﬁ%t%ﬂ CB\&)
via an i nfearta ngebeagelblﬂz apdedaveanomother ngideaf dimplay eappatatusp.a The '
dr| ra or e ircuit,
S AL, A98ELIBE BEnhIRR RS AC Ak W AR o e
a verti campkiiber houtputnstpaer B1i ﬁtvéiﬂt p@éﬂptﬁemeé’cmrmwl W ndikg [err] a

velr: i cal Zc%mxg@r@éﬁﬁpinéfirggm@ta&eaea1@0%w1@a/ Wi MsEEigal ranp
vol t age

winding L., at a terminal C, and a DC blocking and S-shaping

v

capacitor C_,, is coupled tb_resistor R8 at a terminal D.

20 VZrtical output stage 21 includes a top amplifier
transistor Q4 coupled to a +24V DC supply via a diode D2
and a bottom amplifier transistor Q3 coupled to a ground
reference potential point. A driver stage 22 is coupled to
output stage 21 for driving the outpﬁt stage at a vertical

25 rate in a sawtooth manner to generate a gawtobth vertical

deflection current i_ in vertical deflection winding LV‘ -,

Driver stage 22 includes an inverting amplifier,
driver transistor Q2, and a current source 23 coupled to
the collector of the transistor. briver transisto:”QZ

30 drives top output transistor Q4 via_a.noninvérting'buffer
transistor Q5 and.drivés bottom output transistor Q3 wvia an
inverting stage Ul and a'honinvérting buffer transistor Q6.
The driver and output stages may be incorporated into an
integrated circuit, IC 1, such as the LA7831, manufactured

35 by Sanyo Corporation. | | ' '

To generate a vertical sawtooth.current iv in

vertical deflection winding Ly, @ vertical ramp generator

26 generates a downwardly going vertical ramp voltage 27

that is AC coupled by a capacitor C2 to the base of an



that is AC coupled by a capacitor.C2 to the base of an -3- error
anplifier transistor QL. Error anplifier transistor QL inverts vertical
ranp voltage 27 to develop a vertical inputzvoltage 28 across a collector
Ioad resistor RL of transistor QL. Input voltage 28 is applied to an i nput
5% ternminal B of driver stage 22 that is coupled to the base of inverting
anﬁﬁ fier trenstapl@¥ien erassistor L. \/Effbﬁahmbmﬁlu&e\toktraﬁel%&or

- progressively i.n se 8, L9 duction r _transi tor d ng the
vertical tr elln(l’il{ gtrqi/ sverh"r]c)g? s%?‘%l‘fﬁg‘lﬁ |%g HBr egF O8r Pel FrLtlica
devel oped byinpwtr mlmﬂﬁzarmyafcn@meoponulpad zeplistioer Rpowtti on 6

and Qb D S I S Mol 4PEkge 048 DUk LEGRILS! 86, G4 Lipganauct no

to couple the |on I'a di ode
D2. A décredsimgnads tB w\r@msm%m chhateis] coupﬂ\sdu folhe bakkecti on

wi nding [errdg &@ﬂré‘z‘ﬁrrgfsan%f’fﬂ?i‘ fﬁaﬁ@f@@bf%z[@ial afl @i ERer+&3Y supply

via transistor Q4. During the second half of vertical trace_, driver
transistor @ has beelY 3L MRy TPt 239 2R t PTRIEPSEANELYy APCEEESES t o

Egr n ([)ch f bIt O[tl?wtdwidddta.tﬁﬁ‘i sd[prdﬁkaﬁﬂdtﬁalsléwﬁ op hgﬂﬁg\ thfvbrftﬁéﬁil stor
: ocki_ng capagi err i SC round_vi a_ver
deflection:3§%§%1 4% (Pﬁ? %ﬁ%ﬁvéii%ghYﬂE gymﬁgﬁePgtFﬁﬁrFHE Aégati ve
sawt oot pordelvmiomted/hyt ioatreretf |ssmiras 231 rawayi fromotopi buapatt he

verti cal ol t n

transi stor éﬁﬁqﬁ%eb \qutﬁlnérpn%f%?%dg%/om ou pu? %géng?‘g%grﬂ&x 5 turning
on top outhﬁaFﬁan§M§Pﬂt(3Ian§ﬂﬁﬁ9ﬂ|Qﬁuﬂs\ﬂwmdﬂqtlngtraeeceupéalthy not

. |1 ustrat ed gyt Q%p'alsiu'%% \mloe/léﬂaels éé’fléé‘&éx?%ﬁﬁ&ﬂ& er%sahleafel BgL.i on

Qvgnt [err] operatlon out put 7 st 8 I N response
ertical & ﬂﬁ&t‘e\?&llf‘&gé’%“&évéi%ﬂse% Wt?‘é‘é?eﬁﬁt bvt £ BWFagﬁ 29 at
Out put 1er mMdedl e thilbat wlﬁxdimd lre\;i drid \eHdrged pefbeetkonAgWecagabatbercl. The

0 Level] Loty «53' MUty WYL LSOl G 2180 cotabliones the
Durlng the second half of vertical trace, driver
tfansistor Q2 has been made sufficiently conductive by
input voltage 28 to turn off top output transistor Q4 and
20 turn on bottom output transistor Q3. DC blocking capacitor
C dlscharges to ground via vertical deflection winding Lv
and transistor Q3, thereby generating the negative sawtooth
portion of vertical deflection current iv.
To initiate the vertical retrace interval, input
25 voltage 28 turns off driver transistor Q2, thereby turning
U off bottom output transistor Q3 and turning on top output
transistor Q4. Conventional vertical retrace circuiiry,
not-illustrated in the FIGURE, provides for the retrace of
vertical deflection current iV.
30 The operation of output stage 21 in response to
vertical input voltage 28, develops a vertical output
voltage 29 at output terminal A that is applied to vertical
deflection winding LV. The DC level, VO' established at
output terminal A, also establishes the same DC level at
35 terminals C and D. Vertical deflection current iV
generates an AC sawtooth voltage between terminals C and D,
across sampling resistor R8, and generates a parabolic
component 30 to the voltage VD developed across DC blocking

capacitor CV‘



generates an AC sawtooth vol tage between terminals C and D, across sanpling . .
resistor R8, and generates a parabolic conponent 30 to the voltage VD ’

devel oped across DC bl ocki ng capacitor gp -4- A DC negative feedback
| oop fromoutput termnal A to input term nal B stabilizes the DC’ operating

voltage | evel at ter tl?gl né\?agpgevgegéggﬁ e}%t%?’afi}%lm %d@w%mn\g 12 Py

termnal Cto the e ror nsi st or to establlsh=“
the DC volaage ibhipehetemninal Bt svgbaa;géesemle P@rppera&%%éfqléiﬁae [err] T

|5 conparefyii hag gkgiﬁaiezwol &gaevb%abe[ it leeldidinals Aauelengshed the

base of transistor ividing resistors RQ and R10. The | evel

of input V6iaaberménal ﬁoﬁPr§FPeGmb§‘tﬁﬁe°fOerré’6néﬂ'(Ptll & TRERRISIY o
for stabildyipg é5gabli¥Al tAgeptevell theer bfathen eadatey ra;hmx]e&agémat is

appr oxi mat el err] aboye referen evoltae I I

f eedback f30?¥§{:a“or| n‘éﬁiF?ﬁFi gﬁvﬁg Yoodd 8“‘357\%%&%1“# 3 savﬁ oot h

;/ol taget devel opgd 1évelavr othaSatrpI deyelopiest at Rt dasee Qﬁn tter of error
ransi st or v | t t R12

and resi st%%nﬁ{l%tgﬁdalglg ngh'y:kg sghggﬁﬁﬁﬁé%%%fﬁgﬂgg%ﬁﬁ%eo? error

transi st orTie levebnpér dupugavndtagef @8edse contFoldieh®y the hat is AC 20

coupl £l toow&uéﬁsn {>ft ’EEahééE%b%tQ& @by %t@b&%zﬁ%}lj%ﬁé QUL L By

conmponent I nput voltage 28. Defl éctiqgn current a i t.ud t db
adj ust i ng tereedi Bgr akr AnoPPEEREANE0HEY @tl &i’z"t %&Pg%?é?;‘t £ Iééal(j‘% ot
de;/el oEs A@éeéffegggeﬁég vbatageolllesgd ¥ corrprl ses an RCint egrat| ng

net wor capaci t or and re si st ety sistor Q7,-
coupl ed across capac#f:&1 gf VSI gg&%c&‘e\% ope %acr%%&sg%%#{&gl%% 0
capaci tor provided hpptoeplingt fthei ACegrattiostmeatoldrageideapkeredr C1 and
resi sfor %§¥éé éaﬁg%%n@i‘m&%o%%e 04 spmmane s Al tage [err] v

I nt egrat ed capaci enerate wnwar dl y-gai ng ranp.of voltage
across restransifier PhevAg, apé(Pé[‘}'@lgec ddarshimghmetwork comprising

potentiometer R12 and resistors R14 and R15. The AC
sawtooth voltage at the emitter of error transistor Q1 is
compared against referenée_ramp voltage 27 that is AC

20 coupled to the base of the transistor Ql in order to
develop the AC component of ihput voltage 28. Deflection
current amplltude is adjusted by adjustlng the w1per arm of
potentiometer R12.

Ramp generator 26, that develops AC reference

25 ramp voltage 27, Comprises an RC integrating network,
capacitor Cl and resistor R1l, and a reset switch,
transistor Q7, coupled across capacitbr’Cl. Voltage Vp \/
developed across DC blocking capac1tor CV is applied to the
integrating network of capacitor Ccl and resistor R1l1l via a

30 resistor 313. The DC component of voltage VD is integrated
by capacitor Cl to' generate a downwardly-going ramp of
voltage across resistor R11. The AC, parabolic component

of voltage V. is integrated by capacitor Cl to provide

S~shaping othhe ramp'voltage across resistor R1l.

35 To initiate vertical retrace, ramp capacitor Cl
is discharged by making reset transistor Q7 conductive. A
vertical resetnpulseu36, generated by vertical

synchronization circuitry not illustrated in the FIGURE, is



of .volitage VD is integrated by capacitor Cl to provide S shaping of the
ranp vol tage across resistor R11. 35 To initiate vertica
retrace, ranp, capaC|tor Cl is discharged bysaeking reset transistor Q7
conductive. A vertical reset pulse 36, generated by vertical
syﬁﬁhronlzatlon circuitry not illustrated in the FIGURE, is applied to
the\gbase of applaedir sbotheBbaBek ofgat I&eahéaatb&t o8, nmakdmduaiheve during the

.+ short reset v ol lector ran (o] led t

8V supply byeggﬁ %%g% n§§8°§QHC%§v80 BF&ﬁgt Srgﬁﬁakb ggg_i%%ou o? ng :
The Junct|onlnterheltmoThescgﬂdestamdofharansﬁetbwrQ@f1sramsmxmmi ﬂg3a:3 AC
coupl ed to th§vb§ﬁ§F gs‘ét rEEﬁE%b%t Q%g}ﬁ' 32 c%pa% “H

resi stor R18. Ne g reset I nve tran3|st3}
and appl Ped ¥Gs%ﬁ§°5a§é h§n§P§F§i°QW°ftGhﬁuﬁH°1@351§¢§K§|@Rﬁ‘h@? on and

di scharge cagatitetoflof {BSn§R§EBr' 8r €3sfcl BoupTRdv 2ol 3R BaseheT
capacitor Cl_is g gcha ed IS _cou to the base_of error anplifier

transi stor i8Rt tHARS Fﬁ@rtpanggétBrCBPP°95°FnF?| h&SF&SHOLaR et r ace
interval . 15Negative goiné resbatpulEé 86ufikednbetrwedn byh e ranisieticar gand

base of resegn&r i§38rt ggrggﬁe%ggﬁg#%% o 5t 0 re %_charge

accumul ated oOn t capaC| o rvaI ranS|stor @B. A
resi st ok0 R5 tgansmgteu Qét maenndudpachaagm gabagsifoa Cﬂe j inet isdya 1o

capaci tor %ggre fﬁeﬁhﬁﬁo{roﬂé @”@zh@ﬂ%ﬁgac‘i%ﬁeﬁﬁaﬁ' SN AiSEHEYed hat
conpensates for t t ex onen wavesha e ranp current

devel oped |n1?e§?%P6?d Q. th?c?ﬁﬁélP§re€S°Fna§BQF§§eN1ﬂ¥%§%¥§EQﬁwﬂl RAS

acr oss defl egatR8 vhedtpgnkesebrdamgstdeihettinte whedivegtiesanaeagnace?S .
ga?tor R13, %ﬁOVIdﬁS current limting under transient picture tube arcing

cont’ti ons sHBEFHYEhe ground reference potential point for voltage [err]

differ Yseatly from ot Aeregistind Réfeoup&edpbe&webaltheinbdles&mh‘am&cn

the base or ﬁgéétgfo LE§£r€gaﬁgEE£Bkep7tEﬁg%hﬁ&%EsCEFgéciQox-Q%r%U

network of a resis capac bet ween out put
terminal A anemeyvie @hargerascu@uléited on the capac1tor during the

cutoff interval of transistor Q8. A resistor R5 is coupled
between output terminal A and the junction of capacitor Cl

20 and resistor R1l to introduce a compensating current that
compensates for the slight exponential waveshape to the
ramp current developed in resistor R1ll. A capacitor C5 in
series with a resistor R19 across deflection winding L
damps deflection winding resonances.

25 Resistor R13 provides current limiting under
transient picture tube arcing conditions should the ground
reference potential point for voltage VD differ greatly
from other ground reference potential points, such as for
the base or emitter of error amplifier transistor Q1. A

30 parallel network of a resistor R7 and a capacitor C4 is
coupled between output terminal A and the emitter of error
amplifier transistor Q1 to compensate for horizontal rate
pickup by vertical deflection winding Ly,- A capacitor Cé6
in series with a resistor R20 is coupled between input

35 terminal B and ground to roll off the gain at higher
frequencies to prevent deflection circuit high frequency
oscillation. -



anplifier transistor QL to conpensate for hor.izontal rate pickup by
vertical deflection winding [err]. A capacitor C6 in series with a
resistor R20 is coupl ed between input 35 termnal B and ground to rol
off the gain at higher frequencies to prevent deflection circuit hi gh

frequency oscillatiop eQVngr h%%es%é)l‘é'x%ettl'gﬁd rigt At rle[ g%lieohlﬁanum I W.'

tel evi sion receiver, mﬁé enpe
adj ust ed, Fecaiyebe Whsny a§P§ ?6aﬂpéﬂlvd@°f1@rr \tampeaaalttmﬁ Ilaq)stea dfe t he

raster by ghsa d4gukteal §t dof bac e ra1@ite 23 rdance wth
a feat urg o?ﬁﬁggif%egil on, Irnv?ce node_sw t.chi ng CI rcw tatg di sabl es

the generaltd vEP EHFedB\fI i SASEEET Bt qlﬁ%ér&ﬂﬁlﬁé%e of
oper atbon. d&flgctionodersui tcRoNg Chr adicbrddncec Wides 2 fEFthifid SPWKE 24

| ed . rvice e swi,tchi.ng tr. nS|stor havi ng
Cta ool | ectareRLiBHEGeY s Byt Pe,po8. pUE 2R RN Sirbhit soe Aaaian T
ground, an@eneuabuenngf MavtmgaitdefienmdenccumteﬂttQnM&Mb<§ﬁrvﬂunﬂ
erminal Thaad ok oB0oHes 6UD! SUrifcbi ol Elh Qrabeo Wiiehly sy co 24 and

t he col |l ector_ of t ransi st or Vi a resi stor "'rR4 e nor nal
node of tetRGIEH®P ReEVIFRRtOBAUEEROAE SOHDAEdsHot Y §rugmdly.25 t hat may

be canventsenal e ﬁ@@érgwﬂﬂchiﬁglﬁrhﬁglgtgﬁ Q@ahﬁv1ﬁ§'Q%%'@oﬂgf§ﬁ§ﬂ§'5tor

in saturat onducti on. Current current source I's shunt ed
?é ground.® ?\‘g O TR poF eI e £§t aPﬁelEél eRdtEerocoupdes dicor
provi des rmm@, bamdi agdbbdeli Dlg mvlhbeﬁebycdmaaane@hpu@dsQ;row ce rmde

swi t chi ng | i t. rn1n ert the service
node of te é%?%%%n ré%%ecgéfé%hgfo e$§ % ﬁPPBﬁFﬁg%§'§Fﬁ 25 is
swi t ched tHnekionwEtieurrent c%m@rcecaﬁdandu theu noﬂ.ians.lost of . Wth _

transisst orekhSidedf o9 t@lgoélgggpgtgglﬁg?e I ncreases sufficiently to _
forward bias diode D and prOV| current 12 to flow to input

terminal B. Current Y@@ the pRrmal mede;ef kelgwdsien: weckiverof driver
transi st oroperation, a mode-sw;tchlng signal 25, that may be

conventionally generated, is in the high state, maintaining
transistor Q9 in Saturated conduction. Current I2 of

20 current source 24 is shunted to ground The near-ground
potential at the collector of tran51stor Q9 provides
reverse b1a51ng of diode D1, thereby dlsconnectlng service
mode switching c1rcu1t_50 from vertical input terminal B.

To assert the service mode of television receiver

25 operation, mode-switching signal 25 is switched to the low
state to cutoff conduction in transistor Q9. Wwith
transistor Q9 cutoff, its collector voltage 1ncreases W/
sufficiently to. forward bias diode D1 and prov1de a path '
for current 12 to flow to input terminal B. Current I2

30 flows in resistor Rl and to the base of driver transistor
Q2 to bias the tran51stor into contlnuous, saturated
conduction. _

The continuous, saturated conduction of driver
transistor Q2 shunts current I1 from the top portion of

35 output_stage 21, thereby cutting off conduétion in'output
transistor Q4. At the same time, the saturated conduction
of driver transistor Q2 turns on bottom output transistor



@-to.bias the transistor into continuous, saturated conduction. The

conti nuous, saturated conduction of driver transistor @ shunts current 11
fromthe top portion of 35 out put stage 21, thereby cutting off
conduction in output transistor Q4. At the sane tinme, the saturated

cortlucti on of,driyer transistor. (n bot t transistqor . -7-
G whd e nea? neod patbPaRas BT rrEBRT PRl b SEbRERREhe R AT To v
. transi st or @onduebhonpuous, saturated conduction during service node of

operation, DC bl ockin i I ' is e nd via
tﬁis transi stor, Vvthg¥?gﬁ$?g?§§£%§5FL§§u%gf??nﬁhéﬁgg%% g&%%FQEgg,
di sconnect edCPRERFELPRI RBFiRgaRETYi6th Dedei el crerrsdPronDH #éﬁ%?%ﬂ%r]

preventimg t@ﬁpé@fﬁ@fthg of aﬂsaEAE?éd[ebrbroaﬁdwahhngh&éamﬁaﬂawsﬂai.
conducti ve ﬁg 0 ervi ce_node operation,

transi stH ut of f durin
Coatond of MR ErRRSLeten O R RHERE R o LhRG 2T SPERAY &8 eutort
capaci tor [edijcosnectefafgesd termiéndlval aadi fisbmadertibailndediecyddn o t he

+24V supply | Thi s n d | y cay.Qi . essin
capaci tor 1 erfiEing by RPEVEREERE ERE ¥ ERLARERNS, YeOUeRISIEECES Tmy, o
of the nornanalohgpbrarshgtenl @ageohduetiyver ahd tyansisibry Qdnicutsifif t he

tel evi sion reeRi NG stPvife REEY! 66ePRESoA! PRBEERHOBF MARiAGPrENIS Ror
bi asi ng curren provi ded bérservlce node switching circait 50, 20 S

t | , .
sufficientIyQ4a?%%a¥6tH%%e?%ﬁ BRSASBPESRAGCHEPEEgeCaPRGIS O SisiSr RI1
~ that nai Int2 aid&sﬂﬁiﬁ@édtt@n?éﬁboﬂmﬂsi :ﬂpfs_aéaaabedb_eaﬁguehhegeﬁB)SC &@iepl i ng
current to, fhe output. of error. anplifier transistor t he negati ve
foedback | oor2be SREL vt s ThAEhaF retbenkals PRy 8UR0HERY 655
attenpts to strsssihg pacitageC|edering serwinel madei ppamadtitanply o
mai ' aiq a 1lized o L NQeV eh~V! Lag .S '
operatfg%, 2%€%$A%%p |f€§é %aﬁgig#%?ﬂgfhggcgﬁégpgg%gggg 3%¥E%§F?2%%el
amplifier trgmsistor QL cutoff, the DC negative feedback | oop becones

di sconnect ed To reliably maintain the television receiver in
the service mode of operation, the amplitude of biasing
current 12, provided by service mode switching circuit 50,

20 is sufficiently large to develop a base biasing voltage
across resistor R1 that maintains driver transistor Q2 in
saturated conduction. By coupling current I2 to the output
of error amplifier transistor Q1, the DC negative feedback
loop is bypassed. Thus, when the DC negative feedback loop

25 attempts to raise the DC voltage level at terminal A, in an
attempt to maintain a stabilized operating voltage level VO

W during service mode operation, error amplifier transistor
Q1 becomes cutoff. With error amplifier transistor QIf
cutoff, the DC negative feedback loop becomes disconnected

30 from input terminal B and will not attempt to adversely
counteract the operation of service mode switching circuit
50.

The switching arrangement of transistor Q9 and
diode D1 is advantageously designed to raise the voltage

35 level at vertical input terminal B so as to bias driver
transistor Q2 into continuous, saturated conduction. By
this means, vertical -deflection circuit 20 is disabled
during service hode operation. This type of switching



30 frominput terninal B and will not attenpt to adversely counteract the
operatlon of service nmpde switching circuif 50. The switching arrangenment
of transistor @ and diode D1 is advantagetusly designed to raise the
vol t age 35 level at vertical input termnal B so as to bias driver
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vertical in ut_term nal B through a diode in order to s base current
away from §Pi FoRnE gﬁé%ﬂrr@’tar?d'aé’ 59y dHVeF JFEFREHFEPRI @2 candff .
Becausb thbrem;ttme afratisistiort riarts Yuto£P. i s grounded via emtter

resistor R3, a relatigvely small bias_or of t.volt eat se will :
bring transistor b %‘Is gﬁ:ﬂﬁ }tﬁﬁro ‘%m‘f’é’f‘{/e’b RILH ‘éﬁeﬁgt b50f f set
t he 10 fgrmndeﬂasreaemtte:eq mmamm/cna,agpe élativslygt small, baad
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current totgrtakd in&oaadicotntcdhe wd:mtragmrdﬁdpladnrééstf@sbﬁe@remtter
ot nt ai ni e eRCshT b, eOFn eptoE ba- R, Sy of o 1R e Osteter
| evel of t%%~tr3h§$st-69.r the yalges NB.lustrated in the FIGURE, the
15 voltage at the base required to bring transistor Q2 out of \)
cutoff is near 0.9V. A service switching arrangement, that
attempts to disable. vertical deflection circuit 20 by
shunting base current to ground via a diode coupled in
parallel with the base-emitter junction of transistor 02,
20 may, therefore, have difficulty in maintaining the voltage
at terminal B below the cutoff biasing voltage level of the

. transistor.



1.- A vertical deflection circuit,for -a video display apparatus having a
servi ce node of operation, conprising 5 a vertical deflection

wi ndi ng; a DC bl-ocki ng capacitance coupF@ﬁ to said I"

out put stage including first-and second out put arrp” mﬁf“numuu o sai d
veftical def nwnding in a 10 push-pull arramgesrent at &n &ut put

t ekfi nal , saéﬁgiﬁgs; and second output anplifiers being respectively
coupled to a source oflsuppl yevtlitajededdechianr efiecante fpat entvildeqoi nt; a
driver stageg o] stage; L cal

sawt oot h voltggngg #g?§ghg8uﬂ%gghgogsggavégﬁvgfdgtgéeo 8? agpkylng a
verti cal samﬁ@@Pﬁlﬁéngage thereto to drive said output stage at a vertica

rate insa sawt ooth mangeget@;ggnehatreedtiaw 9ahlRineg:tical defl ection
current in said deflection winding and establish a DC 20 oper.ating voltage

| evel at said output t8rRFnBEOFkaRIcFEAPEEE tance BEUBLECKERyS@EFaci t ance;
and servi ce gefltestson eoHaliag;to said driver stage for asserting said
servi ce node of operation b alnln ald fir ut put _a I|f|er
cutof f and said seconda§5°u¥8g? %aﬂﬁpF EPIPH E@ﬁa%cﬁgg SES &quﬂﬂﬁﬁﬁ}
said DC bIocampglfapa5|tanpkeéndodsaaﬁlvethacgéndaiﬂecﬂ1oh wandiggtiontah
defl ectign n | flLec | co g

Gt m 1 EnerbaERlbun afrkAGigat HELRRHLRuE Witk ndB oL 00 kW) ana
a junction p%e'n@nd PuERBY Blyp&hfilﬁpétbsﬂ-ngaIGS@ﬁp\téWeéﬁagéuﬁﬁGdaﬁ-%lﬁ put of
an error aﬁpébﬁicéé b9 ¥hpphyebPtagiPhhlll 86 a2ird réekhiceabotanita@ih vol tage
I's applied. . A vertical defleCtion circuit according to Claim?2
mhereln saJcP%EPVrce node nmeans includes a diode coupled to said junction
paint  and nmade condugt a¥gvebestagedcsapliede tavdaidl oappuat svades

rtegs a vertical sawtooth voltage generator coupled to

said driver stage for applying a vertical sawtooth voltage
thereto to drive said output stage at a vertical rate in a
sawtooth manner to generate a sawtooth vertical deflection
current in said deflection winding and establish a DC
20 operating voltage level at said output terminal that
charges said DC blocking capacitance; and
service mode means coupled to said driver stage
for asserting said service mode of operation by maintaining
said first output amplifier in cutoff and said second
25 output amplifier in conduction to discharge said DC
blocking capacitance and disable the generation of said
sawtooth deflection current. .
2. A vertical deflection circuit according to
30 Claim 1 wherein said service mode means is coupled to said
driver stage at a junction peoint formed by an input of
said driver stage and an output of an error amplifier to
which error amplifier said vertical sawtooth voltage is
applied.



4. A'vertical , erein said d
stage includes a signal anplifier for anppl.ifying MOot h
vol t age prlor to its application to sai d“dut put 513 mm uﬂ sai d
servi ce node neans |ncludes means for biasing said signalt aMpl Bfitr into
nonl i near operation op i
vertical deflection c rcu t gﬁ%%%é? §e?3%%§gq5aﬁiégyﬁﬁhﬁégéfsgﬁé g?a5|ng o
means i ncl Wbsia 2oehereth badd servege Mmmscmmmetsa sadioderrent -
sour ce for SURPEJd o s2helybidiceubherbolft Sal dudl $itle VBHAILEIvE OyfiBpNt &1 N

sai d signal ler rn saturation en said service opera on is
asserted. ZEOB gervei¢e cnpdecpfeoppatdioncdist assedtEhg to CI aim5 wherein
sai d bgas current suppl yi ng -neans conprises a switch coupled to said
current source and to said signal amplifier and neans, for |n|ng said
switch conductive 25 4-onfyV EhcéilQe§éﬁﬁﬁi9qnﬁh¥9ﬂ1§nﬁﬁ%ﬂ¥éhp :
assgrted. Cla¥m VErvhepeinesagat dﬁﬁ]vﬁlrr ewatgeae.@mldidtgsl ted Sdgman 2 Wnerei n
said error anp]ifier ou to the ut, .t erm na S ut stage
Co form a. Aok L5 Fer EnRbE KA Ry, g 8anh VERe e AR o L ERHEL | ng

vol tage | eytioB. td\ vestapplidatient ton s@lrdcmlttpaxtccathgeg and Gﬂaexrein

wher ei ygsai r C | 4%%4 ald
Junctlgn psgaln g/éf@%j.??d;ﬁo&@aﬂéahg ?H&Sgg%csaﬁreteé% for- supp ylﬁ ) d bi as
current to w@hrm@llszagemh@nngaﬂangétv|0cp@nm@1bfwlmr%u nservice

asserted. mode of operation is asserted.

5. A vertical deflection circuit according to U

15 Claim 4 wherein said biasing means includes a source of
bias current and means coupled to said current source for
supplying said bias current to said signal amplifier to
maintain said signal amplifier in saturation when said

. service mode of operation is asserted.
20 - _
6. A vertical deflection circuit according to

Claim 5 wherein said bias current supplying means comprises
a switch éoupled to said current source and to said signal
amplifier and means for maintaining said switch conductive.

25 only when said service mode of operation is asserted.

7. A vertical deflection circuit accordinpg to o’
Claim 2 wherein said error amplifier is coupled to the
output terminal of said output stage to form a negative
30 feedback loop that stabilizes said DC operating voltage
level.

8. A vertical deflection circuit according to
Claim 7 wherein said service mode means includes a switch
35 coupled to said junction point and to a source of bias
current for supplying said bias current to said driver
stage when said service mode of operation is asserted.




