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OPERATI ON Thi's invention relates to a deflection circuit with service node
operati-on and is divided fromour application No. 8719262 ("the parent
‘appkication"). 5 - To manual |y adjust the color tenperature in a
t etevi si on receiver or Other video display-apparatus, Mgdi s3sg Isrptzs in
the television receiver are disabled including the vertical deflection '
circuit. The vertical deflection circuit is disabled in order to collapse
the raster into a 10 single (horizontal) line. A service switch may be
used to ground or_atherw ] L Ssabld t ' int in the.
vertical deflecti® uéﬂéﬁ éﬁé% ‘flcv?] ﬁ?géw tical
defl ection current. WEnishinventionl relHtesttomnm deflection|eieeuit 15 -
push-pull o _ t | ; def tq ' y Le ey .di sabled in
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a deflectiorcimpritibs dbsabledninexder tte reablapsripthel XasteR Y etion
w nding g Qg&@ger OPISoNCal P Pinlef | et4OP 134 s tete by ShéiNgded Ofo
generating a deflection rate deflection current in the deflection w nding.
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out put termnal of theWhen the vertical deflection circuit includes a

:

15 push-pull output stage, the vertical deflection circuit may
'be disabled in such a manner as to 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 coﬁpled 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

W ‘level. _

' 25 ' In accordance with the present invention, a
deflection circuit with a service mode arrangement
comprises a deflection winding, and a deflection amplifier
having an output terminal coupled to the deflection
windihg and being responsive to a deflection rate drive

30 signal for generating a deflection rate deflection current
in the deflection winding. An error amplifier having an
input terminal coupled to said output terminal, has an
‘output terminal, at which there is developed an error
voltage, coupled to an input terminal of the deflection

35 amplifier to form a'negative feedback loop for stabilizing
a DC voltage level at the output terminal.of the



. -2-,deflection anplifier. Service node nmeans coupled to the output
“termnal -of the error anplifier applies thereto during service node
ogeration a DC bias voltage that overrides the error voltage for disabling
the \generation 5 of the deflection rate deflection current. The

acconpanying drawing illustrates a vertzcal. deflection circuit wth serV|cé¢
node operation, enbodying the present invention and al so that of the parent -
application. 10 - ~ Inthe illustrated vertical deflection circuit 20
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S-shapi ng KARGAlded 41 Tdricr &b for %“[%M He HdR AN D
Vertical output St%ﬁf 21 1 nc udes top amplitier ran5|s or coupled to
a +24V Dcuh ectiopirase a‘?ﬁ)ﬂeﬁ%ltqrbrﬁ‘bﬁﬁﬁmf-l er transistor (B
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[err] in \tdreipESemtflmemqm rahd1galsn_rﬂhat250f the parer[lrl ver stage 22 '

“includes EEF;Q¥%£E anplifier, driver transistor @, and a current source
23 .coupl ed™t’o collector of the transistor. Driver transistor Q@ drives .

top outPlt transistdm odleuﬂellalsmteﬂ/éfqrwaahfd%ﬂqqm Cchsielie 5d azm
drives bOtﬂdlmaOlﬁélLlévitéM'ﬁéEn@r V12 tthen RS tdﬂ@bﬁé

non-i.nvertin buff S|stor‘§E The driyver ang t ut- 2?2&%% qu be
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gener at es SOF ST S8 ALVt ae sl & A R e 0 ea by
a capacl& mlrmrtgb W@tae@etejfmmal C, and a bC blockJ.ng and S-shaping =~
capacitor cV is coupled to resistor R8 at. a termlnal D.
Vertlcal output stage 21 1ncludes a top ampllfier
transistor Q4 coupled to a +24V DC supply via a diocde D2
and a bottom ampllfler transistor Q3 coupled to a ground
'Zd_reference potential p01nt._,A driver stage 22 is coupled
to output stage 21 for drlviﬁg the output stage at a
vertical rate in a sawtooth.manner-to generate a sawtooth
vertical deflection current i '
Nw1nd1ng LV

v in vertical deflection
25 : Driver stage 22 includes an inverting ampllfler, ' ;;’_
driver transistor Q2,- and a current source.23 coupled to
the collector of the transistor. Driver transistor Q2
‘drives top output trahslstor Q4 via a non-inverting buffer
transistor Q5 and drives bottom output transistor Q3 via
30 an inverting stage Ul and a'non-inverting buffer transistor
Q6. The driver and output stages may be incorporated into '
an integrated circuit, IC 1, such as the LA7831, manufactured
by Sanvo - COrporatlon. o
_ To generate a vertical sawtooth current i; in
35 Vertlcal deflection w1nd1ng LV a vertical ramp generator
26 generates a downwardly going vertical ramp voltage 27

‘that is AC coupled by a capac1tor c2 to the base of an



-3 error-anmplifier transistor QL. Error anplifier tran5|stor QL inverts
vertical ranp voltage 27 to devel op a vertical input voltage 28 across a
collector load resistor RL of transistor QL. Input voltage 28 is applied to.

QJrunn 5 termnal B of driver stage 22T§1 is coupled to the base of
I nverting anpllfler tran5|stor CQ via a resistor R2. Vertical input voltaged

28. progr essi \@lpoy N f gl %‘yrer ré)fiﬁo% OéraQ?s;t
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on top out put ran5| st(s)rotir(jggl}L ven%ott% ttf et rade &%I y, not

il1ustrated itFadee RUGIRE transgigdor @4 tlh?e qmd’tmm.ng‘. vty tdaoxp leddfteect i on
current [err 2430 supply to verki®APHA L iUn gfi Lo ut]"a\(/%l%l- dl%z%eewnse

to vertical i nput voltage 28, develops a vertic olta
out put terni fad eErter?ét:LQ%Vﬁﬁﬂ iiced ﬂ?ﬂ@r"t‘?’@é’r yamend lgn fHNA ﬁgl[err] The

DC | evel1s [eﬁdfleeﬂilai@i Iv&hﬁin&j IQUtand dlﬂfﬁ"@d’sabﬁbldicﬁ&r@téﬁﬂdc&hﬁ& tdle
‘same DC | eveIf %t %\?& nals ¢ and .D. \erti ca%4 defl ecti on current -V
generates an AC'sa VPRI FenddsdShaI¥t ¢ and D,

. - During the second half of vertical trace,'driver
transistor 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 capac1tor
C discharges to ground via vertical deflection w1nd1ng LV
and transistor Q3, thereby generating the negatlve sawtooth
portion of vertical deflection current 1V
To initiate the vertical retrace interval, input
25 voltage 28 turns off driver transistor Q2, thereby turning
-Kw; off bottom output transistor Q@3 and turning on top output
transistor Q4. Conventional vertical retrace circuitry,
not-illustrated in the FIGURE, providee for the retrace of
vertical deflection current ig-
30 The operation of output stage 21 in response to
' vertical input voltage 28, develops a vertical output
voltage 29 at output terminal A fhat is applied to vertical
| deflection winding LV' The DC level, VO' established at
I . output terminal A, also establishes the same DC level at
| 35 terminals C and D. Vertical deflection current i, _
generates an AC sawtooth voltage between terminals C and D,
across sampling resistor R8, and generates a parabolic
component 30 to the voltage V. developed across DC blocking

D
capacitor CV



- aer ess sanpling resistor RS, énd'generat'es a parabolic conponent 30 to t he
"voltage [err] devel oped across DC bl ocking capacitor. [err]. -4- A DC
negati ve feedback |oop fromoutput termmpal A to input termnal B

bilizes the DC operating voltage level at terminal A The voltage at -

termnal Ais coupled via terminal Cto the emtter of error anplifier - Tt
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to the emt errQqr nsi st.or. I a voltage d|V|d|ng net wor k
conpri si nd B%t‘g 1&?(53{3 %‘?ainc}sr ﬁ\ﬂ% Rese Afe AC sawtooth -
~ vol t age atrahsistiort @1 by solvade disiidiog bes:suwmargecirﬁgmrmt reference

oraer 1o A0s.peyel o, i Lol hUP R R A b B o on current |
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gener at or 1%6e1t bg; atewsl Rerieine Qlt/qC that 1rsa;Hbﬁ‘i|‘3£ 19RNPr | Ses “an |

i ntegr wor k, aC| tor Cl and resisto a resé’te swi tch,

. aL
tranS| st oPPOY Eﬁlfﬁlr@&% (S’Q-é:a@e?p&&"leéf g. Vol t age [err_] devel oped across
DC bl ocki ng capaci t ac kﬁgfa}tllv% Ferldvatk Fdrhesdal Qg!rﬁﬂairlﬁdﬂtdbpfiié of

capectLorgebytald B9 ShkaRhy 1D ALy BE VI AL oS B orhonent
ranpléf vercrags §@m9§snsegﬁ§U@¢0R138 Toe the epeirtdisat icf companent - of vol t age
[err] i's tBEEQEQEQQ By %%Qa%]wgﬁtgﬁé”aﬂ@fﬁfdyanetwork comprising
potentlometer R1l2 and resistors R14 and R15. The AC
sawtooth voltage at the emitter of error transistor Q1 is
compared against reference ramp voltage 27 that is AC
20 _coupied_to the base of the”transistor_gl in order to
develop the AC componeht of inéut voltage 28. Deflection
current amplltude is adJusted by adjusting the wiper arm of
potentlometer 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 g7, coupled a¢ross_capacitor Ci. Voltage VD _
developed across DC blocking capacitor Cv is applied to the
integrating network of capacitor Cl and resistor R1l via a
30 resistor R13. The DC component of voltage V, is integrated
-~ by capacitor Cl to generate a downwardly-going ramp of
voltage across resistor R11l. The AC, parabolic component
of voltage.VD is ihtegrated_by capacitor'ci to provide
S-shaping of the ramp voltage across resistor R1l1l.
.35 _ To initiate_Ve:ticallretrace, ramp capacitor Cl
is discharged by making reset transistor Q7 conductive. A
vertical reset pulse 36,'geherated by vertical
synchronization circuitry not illustrated in the EIGURE, is

&

%4



S—shaplng of the ramp voltage across resistor R1l. 35 To
dinitiate vertical retrace, ranp capacitor Cl is discharged by maki ng reset
transi stor Q7 conductive. A vertical reset pulse 36, generated by vertical

.s%gghronization circuitry not illustrated if-the FIGURE, is applied to
base of a transistor @B, making the transistor nonconductive during the-
:short reset pulse interval. The collector of transistor @B is coupled to a

+8V-suppl y bypp&ieéitn(ﬁimRﬂ@aamdofsacbnmﬁeﬁstcmg@&undab#ng.Ehe resistor
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resistor R5 d5q Cappl £&la bed vers B&é@%f“@fé@xé‘ﬂét@raﬁﬁ tfg tupstion of -
capacitor C1 20 and resi stor to introduce @ co ensatlng current that
fett
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Re5|stor prOVI es curren mtin an5|ent ur e e arcing
t| ons stacnsl the trausister e¢éf1c‘eo pmema'ae Phe nverblcabl retraterr]
f great]yrd £ ot her ground reference potenti al p0|nts such-as for
the base or emtter of error anplifier transistor Qi paral | el

net wor kLD a resistor RESFHSEOEREcFPRPLed ?%tﬂﬁﬁﬁlEﬁebE?%é%ﬁtBEtﬁB@
termnal A argké hef ergésé€rtpanei 06 x aQpl aisemtgesscapa&lasrtoscwpensat e

for horlzontal 5@% charge accumulated on the capacitor during the
cutoff interval of transistor Q8. A resistor R5 is coupled
between output terminal A and the'junctidh of capacitor Cl
20 and'resistor R1ll 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 LV
damps deflection winding resonances.
_ 25 : Resistor R13 provides current limiting under
KJ; ' transient picture tube arcing conditions should the ground
reference potent1a1 point for voltage: V differ greatly
from other ground reference potential p01nts, 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 transistbr Q1 to compensate for horizontal rate
pickup by vertical deflection winding Ly- A capacitor C6

" e

in series with a resistor R20 is coupled between input

35 'termihal B and ground to roll off the gain at higher_
frequencies to prevent deflection circuit high frequency
oscillation.



- . picckup by vertical deflection winding [err].. A capacitor C6 in series with
"aresistor R0 is coupled between input 35 termnal B and ground to rol

off the gain at higher frequencies to pressnt deflection circuit high

. frequency oscillation. -6- During service node operation of the

tel evision receiver, when, for exanple, color tenperature i's to be nanualfy’
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at ur at ed . condyct i on rr cur,r ent, .sou
shunt t SGHOtRA. mPHE REALChHE n%rﬁgﬁéﬁgp§l%ﬁ:qﬁ*&“ﬁﬂ#%%fﬁﬁﬁﬁFéFFénS|stor

Q provi desoupled stobrasiregtosotirees 28 anidhdrush enditton recipileg @ vi ce nmode
switehing grécha! 2fla" aOBiRaE! bed! o baVl S dtndde ERBIRY Lol e Ber vl o8

- nmode of telTevision receiver g sl fal 25 is

swi t ched the?ﬁ%CFbV\F§PEFettemnﬁéf B @Mde@ﬁl @node ompdiesk dio @le Wth-

transi stor;wcﬁyéﬁfaf chgrealt! gouetevolt agd the ¥l igx ently to v,
for bi as_di od nd .provi de .a path for current 12 to flowto |nput

t er mi mal %ﬁﬁ%%ﬁ?rlg 312 A F&SishoreRistor R1 and to the base of driver
tranS|stor QR to blaBurﬂagtmhnsnstmhllmbdecmmwtuﬂuﬁisﬁmﬁumﬁkﬁéer

operation, a mode-switching 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 transistor Q9 provides
reverse biasing of diode D1, thereby disconnecting serv1ce
'mode sw1tch1ng circuit 50 from vertical input terminal B.

To assert the serv1ce mode of television receiver

25 operation, mode~-switching signal 25 is switched to the lqw“.
state to cutoff conduction in transistor Q9. Wwith o -
transistor Q9 cutoff, its collector voltage'increases N
sufficiently to forward bias diode D1 and provide a path '
for current 12 to flow to 1nput termlnal B. Current 12

30 flows in resistor Rl and to the base of drlver trans1stor
Q2 to bias the transistor into contlnuous, saturated
conduction. ,

| ' The -continuous, seturated conduction of driver
‘transistor Q2 shunts current I1 from the top portion of

35 output stage 21;.therebY'eutting off conduction in output
transistor Q4. At the seme:time, the saturated conduction
of driver transistor 02 turns on bottom output transistor

E]
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canducti on. The conti nuous, saturated bonduction of driver transistor
shunts current |11 fromthe top portion of 35 out put stage 21, thereby
cuttlpg of f conduction in output transistor_gi. At the same ktReg3lBhss
sgturated conduction of driver transistor 2 turns on botton1output

transi stor -8- ' - 'RCA 83,358 arrangenent has several advantages over

ot her types Oérﬁahtgéiﬂeﬁﬂ ﬁaéaaeeaEaILSauhaﬁhagéeroeéﬁnatheratmépt ofo ground
vertical input t rou
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the 10 foPwarbrbagethpi transigkeri 4n 90FF§@€ of transistor @, and

approxi mately 0.2V of aﬂébhueaathef&ﬁgttézlbagarneeaeedaﬂsietbakgzlmeo

~dccount the volta acro resi st.o roduce
coIIEctor-to-gﬁPngF EFeﬁF1£§8ﬁ'Fﬁs?F§ﬂ§l OraCEega$¥H§}yf8Pa}%eb§gfues
il 1ustrated iortbffEéEUREltabe 4% theobasgewadllt bribgstrangisted Q8 bukng
transi stor u ut LS V e St agyangenent ,
t hat attenptsogoégﬁég R%érbgégﬁeélglQC?Y§%§C%§%§EF gb B?Egﬁﬁnﬁ?ﬁg base
current 18 gr69ﬁﬂavﬁabasérsvét§95pﬂEﬂcﬁhopawaﬂﬁégewpfhtFﬁESb§§Ere pt apd

junction of tpapsbginkteRy 60200% s hBaieish8l BIYQe@'%Bl%HbEY1Bnneeded
mai nt ai ni ng the vol tage term na

| evel of the FPaﬁ%F?tgPt° acc?unéﬁkﬁﬁdvgéggbgrﬁ§°Phg%LPgéﬁ§F§%8¥°Fn
conti nuous, sprodated byndumneonorwtbhemianersburréﬁt|ﬁlownunnumasslstor
Sa“&bated CO”BECt'QﬂuQUVEBQ EREVLEEuERIS1 2hsRE Al 9B che P1BBRENIthe
15 - voltage at the base required to brlng transistor Q2 out of
cutoff is nearlo 9V. A service switching arrangement, that
'attempts to disable vertical deflection circuit 20 by
shunting base current to ground via a.diode coupled in "
.paralle1 Qith the base-emitter junction of transistor Q2,
20 may, therefore, have difficulty in maintaining the voltage
at terminal B below the cutoff biasing voltage level of the
transistor.



5 , capacitor [err] is discharged to ground via this transistor. Wth .
transi sttor Q4 in cutoff, ‘the +24V supply is disconnected fromtermnal A
apd fromvertical defl ection windi ng [errd preventing the recharging of
capacitor [err]. By making transistor @ conductive and transistor Q4 M _
.cutoff 10 . during service node operation, instead of making transistor Q4™
conduct i @8 st maEiTstains s utrdrisistoricin crofeinjous s shivotwte®d to zero
- volts i ndgafhAf1digi ng charged to the +24V supply level. This arrangement
advant ageousFy avol ds stressi ng capacitor [err] during service node
operation by a 15 chﬁélt%@%’lﬂﬁ’é‘m&% 1 eontinnons, Dopeated ng vol t age

| evel [ erddndukiic i @it ngTod é!-\?iéletrmiéedﬁvéﬁéﬁé‘t{&?e'ﬂ@rbi&}éﬁggserv' ce

node _of 0 ratlon the anp de of _biasing current rovi by service ° |
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é?ié%ly maintain the television recelver in
the service mode of operation, the amplitude of b1a51ng
current I2, provided by service mode switching circuit 50,
20 is suff1c1ently large to develop a base b1a51ng voltage
across resistor R1 that maintains drlver transistor Q2 in
. saturated conduction. By coupling current I2 to the output.
of error amplifier transistdr Ql, the DC negative feedback
loop is bypassed. Thus, when the DC négative feedback loop
25  attempts to raise the DC voltage 1evel-at-termina1 A, in an
attempt to maintain a stabilized operating voltage level Vo : -~ 
during service mode operation, error amplifier transistor \_}1
Q1 becomes cutcff. With error ampllfler transistor Q1
cutoff, the DC negative feedback loop becomes dlsconnected
30 from input terminal B and will not attempt to adversely
' counteract the operation of service mode switching circuit
50. | |
o The s&itching arrangemeht of transistor Q9 and
diode D1 is advantégeously 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 mode operation. This type of switching



arrangement, conprising: a deflection Wi nding; a deflection anplifier
having an output term nal coupled to said deflection w nding and bei ng
respofisive to a deflection rate drive signal for generating a deflection

rae deflection current. in said deflectign w nding; an £l Q- | {6} er
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having an input terminal coupled to said output ternin

out put termnal at which there is devel oped an error voltage, said output
term nal beigygpgeipl ed to an input terminal of said deflection anplifier to
fornma.negarTVE—TEEdbackI(xggéor atabiLizinq:a DC vol tage | evel at the
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coupled to theraigemént crabmpdigiingaid error anplifier for applying thereto
during service node operation.a DC hi vol tage that overrides said error
vol tage for disabling®& ﬁge Lign Wrgﬁ%gaﬁ d deflection rate deflection
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representative of said deflection current, said ra and sag&llng signal s
bei ng applied as input®® tFXH cf’“g?lr‘t#l WG 4ty FFTAENRgat i ve
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output terminal being coupled to an input terminal of said '
o deflection amplifier to form a negative feedback loop for~
' stabilizing'a DC voltage level at the butput terminal of
said deflection amplifier; and _ . | .
service mode means coupled to the-output términal
of said error amplifier for applying thereto during service
mode operation a DC bias voltage that overrides said error
- voltage for disabling the generation of said deflection

rate deflection current.

2. A deflection circuit according to Claim 1
wherein.said DC bias voltage changés the DC voltage level
at the output terminal of said deflection amplifier so as
to cutoff said error amplifier. '

3. A deflection circuit according to Claim 2
including a deflection rate ramp signal generator and
means for generating a deflection rate sampling signal
representative of said deflection current, said ramp and
sampling signals being applied as inputs to said error

_ amplifier to form an AC negative feedback loop that
P develops said deflection rate drive signal.

4. A deflection circuit substantially as
hereinbefore described with reference to the accompanying

(G

drawings. .




