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the correction waveforns needed to excite ea
and vertical trapezoid distortion, skew and bow. The

projected image is highly distorted, at best, if left

20 uncorrected. The problem of correcting these distortions
is especially difficult. The distortions present for each
of the three colors is different because the alignment.of
the cathode ray tube to the projection screen is different

_ for each color.

25 - In order to correct these distortions,
projection television instruments are normally provided
with an auxiliary deflection yoke for each of the three
cathode ray tubes. These auxiliary.deflection yokes are
commonly referred to as converggnce yokes.

30 _ The coils of the,con&érgence-yokes are
necessarily excited with appropriate curréhfﬂwaveforms for
correcting the images on the projection scréén. Such
waveforms typically consist of combinations of vertical
and_hdrizontal rate parabolas and ramps, and products of

'35  such parabolas and ramps. Each of the the thrée cathode
ray tubes requires a horizontal coil and a vertical coil
in its convergence yoke. Slnce the amplltudes and shapes
of the correction waveforms: needed to excite each of the
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2 six coils in the three deflectian yokes is different, six independent
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the convergesgeg Le&kgei BEHEERPCRuSHSEIAE through the coil during
retrace, and in a direction opposite to current flow

20 during trace. Moreover, the current flow can not take
place instantaneously. Accordingly, a high voltage must
be applied to drive the coil during retrace. However,
when such high driving voltages are also applied during
the much longer trace interval, considerable energy is

25 wasted by heat dissipation.

Convergence yoke operation involves the

Nt following considerations. First, the waveforms required
to excite the coils are significantly different from one
another. Second, the output voltage is relatively low

30 during the active scan time and approaches the supply
voltage only during the horizontal retrace time. Third,
for any given amplifier, the output voltage may approach
only one of the supply voltages, either positive or
negative, but not both.

.35 The choice of supply voltages for convergence
output amplifiers must be made by taking into
consideration the fastest change of convergence current
necessary and the convergence coil inductance. As the



RCA 85,353 3 anplifiers used are typically class B anplifiers, a .
signi ficant amount of power is dissipated in the olREA 8833k es because {ﬁ_e
output voltage is significantly lower 3han the supply vol tage during nost
of the waveform5 period, that is, during the active scan portion rather
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out put sta BLiﬁBy particular convergence anplifier depends on the actual

current vva\%gForm but it is estimated that _ :
- When the maximum allowable time for retrace is

decreased, as in the case of a 2H projection television
instrument, the amount of po:wer dissipated by the
20 amplifier during trace increases significantly, as the -
supply voltage needed to a_chieve-.ret:ade -must increase
accordingly. The power dissipation is on the order of 60
watts for a 2H projection television instrument, which
burdens the power supply and mandates large heat sinks in
25 the output devices. _ S
. A dualﬂpower_source.output“amplifier,_in

)

accordance with an inventive feature; gsignificantly
reduces the power dissipation in output convergence
amplifiers by utilizing two different power supplies
30 during distinctly different portions of the waveforms,
that is, during trace and retrace, respectively. A low
voltage power suppply is used when the required output
voltage is relatively low, and a high“voltage power -supply
is used when a rapid change in output current requires.a
35 high driving voltage. ; ,
The-specific.power dissipation-in the output
stage of any particular convergénce amplifier depends on
the actual current waveform, but it is estimated that



RCA 85, 353 4 power convergence out,put anplifiers accordi n to this
mveﬁlon may di ssi pate approximately one-half the RGar 8M3%h woul d
ot heM# se be dissipated by a conventlon‘h_l design with a typical output
waveform Not -only are 5 smaller heat sinks necessary to prevent
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’ output stage to preclude saturatlon during retrace.
20 Further, they do not prov1de for automatic switching
between the low and high voltage supplies, or sources, by
directly sensing the output voltage level and generating a
high voltage demand cohtrol.signal by coupling a D.C.
level directly to the output voltage signal. Moreover,
25 they do not vary the level of high voltage actually
applied to the output stage in accordance with the output
~t signal. Varying the voltage applied to the output stage
in accordance with the output signal assures that the
level of high voltage actually applied to the output stage
30 does not exceed a predetermined magnitude in excess of the
output signal, which substantially precludes saturation of
the output stage and the impaired switching .
. characteristics resulting from saturation. If the output
stage saturates during retrace, there may not be enough
35 time for the output stage to return to linear operation by
the time the next trace interval beglns, partlcularly
during 2H scanning. Moreover, the cqncept of prov1d1ng
substantial efficiencies in design, cost and operation“of



* RCA 85,353 5 dual power source anplifiers, with respect to the need for
symmetric and asymmetric anplifiers, has not been applied to convergenceJ
yokes or projection television instruments. The i nR€Ai873HRy be £~
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voltage correspond to the level of the first voltage source. A

voltage regulator is coupled to the monitoring circuit,_

20 the second voltage level source and at least one gain

| stage, in a high voltage mode of operation responsive to
the control signal. The voltage regulator applies high
voltage to the at least one gain stage, the regulated high_
voltage varying directly with the output signal. and o

25 maintaining substantially linear operation of the at. least' |
one gain stage in the high voltage mode.' The voltage o
regulator may be modulated by a signal corresponding to
the sum of the output szgnal and a predetermined voltage
level coupled thereto, the predetermined voltage level

30 being developed by the monitoring means.' The . monitoring
means thereby anticipates high voltage demand by comparing
the sum to a second predetermined voltage level, which may
correspond to the level of the first voltage source.

In order to process bipolar signals, the

35 amplifier may further comprise a third voltage level
source, of a polarity opposite to the polarity of the
first and second voltage level sources, coupled to the at
least one gain stage in both the low and high voltage

¢



‘RCA 85,353 6 npdes. In order to process bipolar signals having |arge
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vol tag§ | evel s exanp eve ird

vol tag Ie999319fy986Fé§g°ﬂhPBﬁ §r§°ﬁﬁﬁ$l¥kﬂﬁﬁﬂQrﬁ?¥ﬁl |SWRCHRE Fai n st age
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mmoni tude V8 Cake BRIREALTARR Ehe' SREFE W Tidne AV spiirce ndtich as ¢ he
20 signalthésngopqua:aedom4Itheomonitbrtngsnimdﬂfﬂumngsantﬁdﬂpateand

negat i ve ppﬁagewleépw abflfia B! YefliEatdad okl Ay ARI B LNAL V0! t age

sour ces couplfed to galn's 25 The
vario Rt SuPR&ng;, r Ehet gutanutvaimg?e withieach @ﬂ)rflstsé;g@sldmy be

enbodi ed stboﬁdsfmleheﬂémﬁheéfv&ﬁ%@%@el@%ﬂ@%ﬁﬁi iy ®HeSisupg dual

source anpllflers In . the Eramnng B bl ock di agram of a source

of dual osE35EE BREEECARSI PF @ﬁt%Emkﬂ?ﬁrﬁP%Q?Q9n¥$WQ4ﬁéntF@ﬁ* FI GURE 2
is a bl ockfdlragr amdokeeond! peéaetem:eémmmﬁe dlevdls ¥HY He,eEoghown in

CRORE ¥ PRy biet18bet br gl Al L e G T
inple#éﬁtiﬁgurnesawbﬁchiereshomnlém 0 QURE &, least one gain stage
in the low voltage mode. The voltage regulator may
comprise first and second regulator stages, coupled
respectively between the two high magnitude voltage
sources and the at least one gain stage. Inasmuch as the
20 signal being processed will not undergo simultaneous
positive and negative polarity excursibns, only one of the
high magnitude high voltage sources will be coupled to the
at least one gain stage at a time.

25 The various monitoring circuits and voltage regulators or
i stages may be embodied with a small number of components,
as compared to existing dual source amplifiers.
In the Drawing:
FIGURE 1 is a block diagram of a source of dual
30 supply output amplifier according to this invention;
FIGURE 2 is a block diagram of an alternative
embodiment of the amplifier shown in FIGURE 1; |
FIGURE 3 is a circuit diagram- for implementing
the amplifier shown in FIGURE 1;
35 FIGURE 4 is a circuit diagram for implementing
the amplifier shown in FIGURE 2;



RCA 85,353 7 FIGURE 5 is a circuit diagramfor inplenmenting an anplifier of
an assynmetric formopposite to that shown: i n Fl GURRCH 85;853FI GURE 6 is
wavef orm diagramillustrating 5 outpuf/ voltage and yoke coil current f ?ﬁ
the anplifier shown in FIGURE 5. A dual power source or supply convergence

output anplifier 10 iggrciams u@. al @@&cduegaaayf:emnfoﬁ Pl Bredt ind he
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di fferenti g Wlﬁﬁ tukg kS coupled to a current sense resistor Rwhichis
in series wth deflection coil 24 of a convergence yoke. -The voltage

devel oped across t he A&l BPWere SOVLGE RT §ugP§¥n§énV‘5F9%%e VSENSE. The

out put of iR plitf faﬁnb@.rifflle& aophsf sﬁbwﬁZmeBomeldmmwmmal to the

error between the |np vol. t and,the..o t .current The error vol tage
is routed EHERE LU#‘F Pm?iggﬁﬁrf &8 3§1§ﬂg¥?\pﬂ? RS A5 B out put stage

16. Gjﬂputcc&tr&g:tib& mv&&ormslﬁomdasvcngpaleef@emmreamlbnefQﬂ near gain
stage. Qut R fi}lr 2 %Bﬁg\égéeﬂege?ofcéom 19508 1, aQﬁi P! i es:
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30 to Onet%ﬁpkﬁﬁhnveIQQ%@ ihﬁuteBfeﬁeaiQﬂerénfiélfﬁhﬁliﬁhéfHIZ
respectively. The actual l'ues o ow ang?hl gh.vol t.age iources my -~

vary accor qaare(gqrghgnpy Fgﬁ&?piﬁagl BY "R EGHPT BTS2 se.circuit 2%«
det ectk5t havatdfivitin \Geineageo58 dlayvbegofheonuemeigmbedwgn antheis t he

out put vol ta e\?%'x%eeds ARLE eterr gggjgy‘[qg i‘hﬁ“f Hf&%ﬁtfﬁﬂ?rg' zes

either of age regurators arger magni t ude
supply voIuxqpinﬁ;eahdZogﬁpapupﬂ&geto a current sense reSLStor R

which is in series with deflection coil 24 of a
_ convergence yoke. - ‘The voltage developed across the sense

20 resistor R is a sense voltage VgENSE ~ The output of the |

differential ampllfier 12 is a voltage proportional to the

error between the 1nput voltage and the output current '

The error voltage is routed through’ a buffer 14 and fed as

an input to a class B-output stage 16. Output 'stage 16 is
25 shown as compriSing at least one linear gain stage.

Output stage 16 receives power from two sets of —
voltage supplies Each set comprises first and second -
'1nput voltage sources ‘of like polarity, operating at low
and high voltage magnitude levels, respectively, relative

30 to one another. These are represented in FIGURE 1 as
+Viow and +Vyrgy, and —Vpoy and =Vyrgy, respectively. The
actual values of the low and high voltage sources may vary
according to circuit; signal and'load"requirements; '

A sense circuit 22 detects the output voltage .

35 driving the convergence coil. When the’ output voltage
exceeds a predetermined value, the sense c1rcu1t energizes
either of two voltage regulators 11 and 13 to couple_a
larger magnitude supply voltage to the output stage.



RCA 85,353 8 Operation in the | ow voltage node takes place when the out put
signal (is in a first range of voltage nmagnitude | evelRcA @F,888i on in the

hi gh Vﬁltage node takes pl-ace when the @itput signal is in a second range
of voltage 5 magnitude |evels larger in nagnitude than the voltage |evels

[0 the 11 SlodeiiionCihe thie® 18k GbeHGE RLARTEARed Pk Hhd e ovi ded for

I solating t vol tage sodrces omt er vol tage supply
sour ces wheWQ$HﬂRﬁﬁa9¢ﬁi hﬁm#PaQef§§§EI§a§BEr€§ vaktage magkeide®d to the

out put stageevEliss Capei@ataonodnl tﬁgeﬂlPM {rbﬂtﬂéé 0badli esless pFashown. The
power d|55|p tion of such an.,output a i fier é signifi ant Iomer than a
rt %&?

convent i onal"Rds e WP SR8 dRetPafaSAPEH ?%e% of° i fferent
suppl|eSSCamﬁHh1&mm£hﬂﬂeaslﬂd&gemd&nthagnitode thah hetie vdlteade gh vol t age
det er mi nes n f n function of, the maxi num change in
current necé@%ar for a%bqééﬁ%regigge tinme and yoke | npedance. On the other
hand, the | ower supplnymﬂuxgﬁaqnnpﬂn;uxn|ahemsatﬁoﬂ3nﬁnﬁnﬂﬁ1péﬁer 20

di ssi pation m&& %@%Qow%t%ant% bRee bhpBiy Mpb £OHGE sbbfcegnse

circuit pI‘OV contro q.(t to t evotaerggu ator to vary or
nodul at e thefrméwheofh%hgw voltage suPRAV| §OUFEEF cHheR @ igheT east one

gai n sthge, xidlt.%‘?gﬁélrs%ﬂpl@;e%Vourr%&pﬁa%ebeShCBoﬁﬁéétédi t@ytihe Gstpytt ovi ded by
a transistor,_as illystrated, The out aapL £§ 10 ShfW@ $#&£(3URE 1 |s
at |east bal S ESES 1§§e ¥etB8nBrR o AL rital
not ed above,shumet. of‘rndﬂ@cmarp@ﬁ.saltplatﬁ.par sfneedhdamoouwmwlatgphlﬁmr of

convergence {pid %ﬁ%d&%%wqto&% %ﬁg{:{ey ESﬁk %189(%1‘ Qééf%&?e%e 5?% der, it

is likely that t he of her supplies is
nesessary. m]éwqml?é!darhés@&&'nﬁlaﬂ-ﬂﬁér o@othg if%??%‘ﬁe%ﬂ?ﬁljfﬁ%c@% agram

formin 5 G¥RE chosdhn |id8éﬂe@1fdéhéﬂ99oEUBBéahﬁotﬂétcat'Phetﬂi‘fgﬁ%oﬂfﬁ&é fier 30

conprises a differential npllfler r and, an tput stage 16.
The.out put \RSHRLASS mantl e By c5 EOERSE PPLER: LBCHPN O EHY | ng a

sw t chabl e wasitiagen rod@inos dn tlurrdateviecessaryyhfér a given retrace
time and yoke impedance. On the other hand, the lower
supply voltage may be optimized for minimum power
20 dissipation during the active scan or trace time.
Moreover, the sense circuit provides a control signal to
the voltage regulator to wvary or modulate the level of
high voltage actually applied to the at least one gain
stage, to assure linear response. Such control may be -
25 provided by a transistor, as illustrated.
The output amplifier 10 shown in FIGURE 1 is at
et least balanced, and may be designed as to be completely
symmetrical. As noted above, most of the output
amplifiers needed for driving a set of convergence coils
30 need not be symmetrical or even balanced. Rather, it is’
likely that only one or the other of the high voltage
power Supplies is necessary. Such an unbalanced amplifier
30 is illustrated in block diagram form in FIGURE 2.
As like reference numerals indicate, the
35 amplifier 30 comprises a differential amplifier 12, a
buffer 14 and an output stage 16. The output voltage is
measured by a sense circuit 22 for controlling a
switchable voltage regulator 11. However, in this



RCA 85, 353 9 unbal anced configuration there is no need for a voltage source
of negative polarity and high magnitude. Accor di ngl RCAV85,85Bng between lLow
and hi gh vol tage power supplies occurs9nly during positive excursions o

the 5 output voltage. Wiereas switchable voltage regulator 11 wl| effect

a reasonablunbadgmnlced aohgigaratlionetness 15r8é medh SESONY vldae sources
of a like %I arlt spurce -VLOWNof an opposite

a third input yolta
pol arity to &St Fspegﬁt‘igchEEaFﬁfﬁtag‘gl}Ph%fe RN | | be coupled to
10 the outAma:torslu.agéyl,nsbd\tbhmgt bgeweenckow dﬁdmiéh hﬁ:laﬁgeeqjoﬁeq:d by

those skil lggd i a nced, desi eli te the need

for a p muggl@'e%a?ctg {&ﬁ ﬁigoa?gglggl ﬁ%ﬁtjs%%r% ‘asn%° (ﬂ?

swi t chishg E’@Fménvpé%égeandwhﬁgheas swinchaklke: vwriltz;agge smglﬂmco:f megat ive 15
polarity. Aighredgicbcgche r I|f|er in

~accordance_w th thgc HiﬁhéSn?gﬁﬁoﬁiﬁﬂﬁ% 17s éﬁ?\?{mﬁ %&é@ The -
i 11 ustrat e828 FSGPPddgg BAge ‘auﬁ‘é?ﬁn%%oa Lpmelamditua thimd y out put 20

anplifier SOPUtTﬁelt,?gﬁeSOucae -V ofuppl PPRoBitei polSﬁ:.tprmcbl ke a

differenti | ffer 14. an_out put aqe 16, sense circuit
22 for con?%‘o %g&egéﬁ%ﬁ gﬁné % ]eti%?)p?f?}’rcﬁd "f@cﬁ 31 P8 and 20
for idd¥at thg Phtépubv\st@qeage botpip| vektdgeomddes hi git wﬂ]nlag:e 25  suppli es.
More parti Sﬁgli‘éhiatéaeb? £ﬁ8§§n§k§ilé&mia+ ;ﬂ}%’ a4 t%fOV éltﬁfr,%% 'StOfS

d and ternative an integrate érent T al arrpl
used. The AR L ER AR BT B?-#f‘é#‘@?ﬁl t%m%ed VIQT jas: mtém@qlemm bigd of 30

transi st or vRltagéhenpet | 86hpEe Pfakd Ghedwidy f.qlr 'sﬁu‘%%'l ? R«% ehhe high
I ch H desi gn may.—

| t | f t | t
\l;g 58g\e/0|s;1§8 §§S(§)ﬁé\$\ﬁlgher£§§%?#j\f’§e e(s)‘g]{tt"y(%n%ré’tw of &ﬁaa@"ﬁre connect ey

t oget Ay, madlathtpugh resistor Rl, to the 35 negative high vol tage supply
[err] Wmch for a 2Hpd Y Se Shown sense resistor.
is formed by the par aI Fikggtiig&¥ﬁ§ |?‘)€J(')<(:)fé)ié T ofr%r f‘%ﬁ‘?dA s"‘ ¥ahi ch

oltput amplifler in accordance w1th the block dlagram of
FIGURE 1 is shown in FIGURE 3. The illustrated circuit |
design is a balanced, symmetriéal dual supply output

20 amplifier 50. The symmetrical, duai-supply amplifieflso
comprises,a_diffe:ential_amplifiet.lZ, a buffer 14, an
output stage 16, a sense'cifcuit 22-fo: contrelling each .
high VQltage-supply, and isolating means 18 .and 20 for
isolating the low voltage supplles from the -high voltage

25 supplies. o . . . ,

More particularly, the_differential amplifier -

12 is formed by transistors Q1 and Q2. Alternatively, an [
integrated differential amplifier_may be_used} The input
waveform.signal-source.V&N:is connected to the base of

30 transistor Q1. The collector of-transiStor Q1 is
connected to the high-voltage-supply source of positive
polarity +Vy, which for a 2H designemay be.SQ volts, és
shown. The emitters of transistors Q1 and Q2 are
connected together, and through reeistbr R1l, to the

35 negative hlgh voltage supply -Vy, which for a 2H des1gn
may be -50 volts, as shown. A sense. resistor is formed by
the parallel combination of resistors R21 and R22, which
are connected to the deflection coil 24ﬂof convergence



are connected to the deflection cail 24 of convergence 85, 353 10
yoke Y1 and the base of transistor @2, for developin@ct‘\hg5 e vol tage
[errT™Transi stor QL1 converts the outp D current at the collector of

transistor 2-into an output voltage across the |load resistor R18. This
out put vol t pgke5Ytoandsphadsase of rransitsion @2,adorVdECGelbpdagsthe, D9,

D10 and Dllgggss@bibibage bvasi neratidisi@s o iddavedtksethédouvpueh includes
transistors @ and QLO. The enmtters of transistors O and QLO of the

buf fer stageuBrene ahetPaseelirctonf Hxansigtom@P2Bntredpeontpiry,
]E.hrough resvéiB@age 18cr&ds é‘lﬁ'é'itsféé’rd f@s?i_%tl:‘dﬁ walgy. t Tiﬁén%u%batsX@itggés 03
40rma as S g e [ ra ar e
connect ?d t °F5§$é$§§§ ég %nﬁe%%eecgpme%lttﬁa\% ym?henl?){]?%éu)% S?/%’I tg%]{e si gnal
of the out ppLOsandeDl1b éstgelisinti®bidside valteigeofoaf thesbafdes BZ,and RS,

Wwhich is 15 n h eflecti oj | o] 0 e _yoke Y1

The out put %’P%ﬁ %@élfgd%%\%’F%C’éj% t?z\% cgé;tagldofol\%l t;rél% %‘E‘r&ggggmﬁ%ch are

sel ecti vel ytranpistiors Q%candtPld of &the bufifiersistiageudnivet 4)e basgese is
[err] as 20,¢d | . C | Y t r | a like
pol arity toofhg§?§$£§é?%%u EV%R?E%% 2%%?te, Rﬁ¥3%f%%QfgagrggggﬁFﬁﬁae. The
second lithpuR13opRdgR14 o Feepect iXgly andIransistens Qupad 88 £BPMi 8ati on,
nmay be set glagdSBVehtput Astdgé d16 NPUthe/ AniiadR SOV & ransligtblsagadescri bed

25 above. A fourth 1 nput voltage source i f i.ke pol arit, o the

Chi rd i nput 2081 Q8gBr S opRaeetER 6 SE TR o R B TRB SR et ot
vol t age souThe fetpht maylbageesidmal -df5 the tautplitf istaigeswi6t disabl e vol t age
regul ator 1 SCLi ' [ dedl .l r ' .

{hansi stor SneracfErat ORE HniRish G Aeed e F1. ol K8 RAARK g2
vol t agd Jourernegtedsta thendefiectienm gnidd 2% afhcosyeFgenseayekes in a | ow

vol t age nodgjand the voltage regulator 11 automatically couples the high

magni t ude 35 vol tage_i nput source +VH o_the(nuéﬁn st%gs 16 in hi gh
vol t age node. The output stage 16 is power by t sets o

voltage sources which are selectively coupled to the
output stage. A first input voltage source is +Vy, as
20 described above. A second input voltage source is of a
like polarity to the first input voltage source, but of a
lower magnitude. The second input voltage source is +Vi,

and for a particular 2H application, may be set at +15
volts. A third input voltage source is -Vy as described
25 above. A fourth input voltage source is of a like

. polarity to the third input voltage source, but of a lower

Ly magnitude. The fourth input voltage source -V; may be set
for -15 volts. : _

A first switchable voltage regulator 11,

30 described in more detail later on, is formed by transistor
Q3, resistors R2 and R3 and diode Dl1. The lower magnitude
input voltage source +V; is automatically coupled to the
output stage 16 in a low voltage mode and the voltage
regulator 11 automatically couples the high magnitude

35 voltage input source +Vy to the output stage 16 in a high
voltage mode.

Similarly, a second switchable voltage
regulator 13 is formed by transistor Q6, resistors R10 and



Simlarly, a second switchable voltage regul.ator 13 is forned by transistor
Q6, resistors RIO and - RCA 85,353 1:1 Rl11 and di o®CA385,3568 | ower »
magni t ude, negative polarity voltage ddurce [err] is automatically coupl %ﬁ
to the output stage in a | ow voltage node and the voltage regulator 13

aut omat i calgiy G@WPld@Sdhd8hi ghneamawéydﬁaeﬁﬂaﬁaaﬁ @@é@t{iw}é/ p“bla/ﬁﬁ ge

source -VHt the out put st.ag g nd second
vol t age re&ﬂ §ta§|es Sgtugcgpe&gb?g ?ﬁ %peﬁl egﬂ%agfu@egfé:noo& Juﬁ:l&fo%ever
the first fsQ@ldeatiW a 1owwivoabageomodsa aﬁapaneevémmufegmlamrm ons of

rosponse. | HCHRLATE LY GREPORE Bhe: REsBPRBE Erdh Sﬁﬁeqiﬁf‘#— &?Hg% Y of the

two high nﬁ@%ﬁawewm&gevaoﬁﬁcébewmtplﬁé eagn ek (d high slfagest age' 16
through ong e thenoldiade BF\QUL:@EBEE 45104 etfé@ul&éor | - Wwth
reference 10 tHe positive pola I nput voltage”sources, deode D2 will be

forward bi #peFabded iadegengeniily| OSeOPévéFQEh%F asHPYeYEX @S dle/ol t age
mode. Wien sdirade rlgulato®VeeSewlt ahed. oh BASLESPONES to poditmdek of f.  This
effectivel y ) 50lal6% U%et egﬁquhtagf ﬁQi"Ge 20, nhf d £ heput put stage

whnthelowvolta eis ouI e output stage in the | ow
vol tagbOrmdegdllattdte :Jsl glwitohbdgenmhdereslpodse [l:ovmegatbevé orward bi ased and

di ode D2 Wé:éc&%ﬂo%\é%%etmeasﬁéqu%gﬂaQ J.}l ich1oloHRr debiscdwo
transistor B wll conduct, 25 appl yi ng r&gul ated high voltage to the

col | ect or @fighy mgnnst@deQwoltalqe severces wiki ke coupltedtaithe ef fectively
I sol ate they %tv%ltta%e’l'GnEﬂtro§8Hr BRetYE £ﬁgr%b@a&é ObediPl 4 0s idput source

in the hi gh vol tage node. The négative polarity input voltage sources are -~
30 i sol at®® fid®-one anot her in an anal agous fashi on by di odes D7 and D8
When di §de D7 is forwaith lxemézwedtds cue B&slisiﬁrevpb$&rbt§859ﬂputhe | ower

RN e RS ARl Hibal bl HEECHE Borherd IR R o 200 T
Conver sel y diwien Ddi edd 1DPei severeesbibsededinnthe. low voltage mode. -
When diode D1 is reverse biased, transistor Q3 is turned '
off. This effectively isolates tﬁe'high voltage source
20 from the output stage when the low voltage input source is EE
coupled to the output stage in the low voltage mode. -
In the high voltage mode, dlode D1 will be
forward biased and diode D2 will be’ reverse biased. When
diode D1 is forward biased, transxstor 03 will conduct, N
25 applying regulated high voltage to the collector of
transistor Q4.  The reverse biasjof_diOde D2 will . -~
effectively isolate the low voltage input source +V; from -/
the high voltage input source in the high voltage mode.
The negative polarity-inputjvoltage sources are
30 isolated from one"another in an analagous fashion by -
diodes D7 and D8. When diode D7 is forward biased and
diode D8 is reverse biased, the lower magnitude voltage
source -Vi will be coupled to the output stage and the
high magnitude voltage source -Vy will be effectively
35 isolated. Conversely, when diode D7 is reverse biased and
diode D8 is forard biased, input voltage source -Vy will

be coupled to the output stage, and 1nput voltage source
-Vy will be isolated therefrom. '



diode D8 is forard biased, input voltage source [err] will be coupled to
t he -out put stage, and input voltage:source [err] w |RCae85s3 %t ed

t her®¥rom RCA 85,353 12 The level bR the output voltage at which the
first and second voltage regul ators, including transistors B and 6

respectively, effect gnehasgeibgevere éhephOWelthdd Hr Widganedes,
respectivel é,i,‘f’iﬁs determ ne

bg 5 respectjve biasin (;,{}rcui ts. A %i rst

bi asi ng net topnd; pecPRdEPltage LR VT 1 dﬂqq}” 8% 5587$3§FCESi s
formed by tpanahatQé £Espétotiee’3, asffestnar adhiade bétween ther 1B% and
capacitor Cl. .The i asi ne or,_ ¢l i g for .t N larity

vol t age sou?ﬂgsﬁi"ggf 85#?@%g%y$¥\$%%'si%?%é%&e@g ziég]ngire Q%%glég%&ggnd di ode
D6, resiSst oreRfeahtiveabiasing Clrcwitthever finstodimstingomesyer¥OoT is | ower
in magnitud 04 t I r aalgﬁ:sy[ I AHRUY sSteadmeal t he
anplifier fgﬁﬁéggﬂ%y?§¥aﬁf§§8?§$'g@ge \altl%di 15 @ﬁihs#l?gdehugl ed toit?htgal ofvavol t age
i nput sour cB¥, tEARSSpEPEL @2/ | Alede Y R Fehier £dQdsh D4ng tRiStFter RS

substanti al bitg! tapakit88POLSE. THOVEVASin@hétworiaWY idideudt ttoe eueput
vol tage VOUT i ncreases

ope of the first or secaond sw tchabl e voltage
regul ators BﬁﬂﬁFégeiP91§51t¥e‘§‘b£fc?$‘?/es‘h‘frgq?§/0‘|st %Szgn}e\ﬁp&y 53P3é%f:8rstage 16
and deddlpl @8, t benbpwdvodéaps ampudicde g, fresisttcag®6]l@nidn capdeitos supply
sufficient pover to drive the increasing output voltage. The biasing
networks forma neans_for directly sensing the output ,volta % éo antici pate
d

the need 25 for hi gWh¢BEVEGetRRIOYEREE AV PHERASE nYapr &1 9‘8&% Rand control
signal for maghatud@ thenfthéet lewelr sewspy swoltevady ewol +dge thgul ators.

Capacitors Cl and C2 are charged to, a, constant_ vol tage |.evel a%gve nd
b&low the oBPPREty8FEIGeO50tDE RAPREIFIRY TOTTRE DX, HPRFe SE&F& s g’[ at 4
vol ts Wy5thesrasedoupliédgeoothdenow woDetege nputd ddurclsg lainalsi ng net wor k
! e, BBRRRARL P RRBREobE PR g fie 07 one copacilor CL
vol t age substantially linear response. However, as the magnitude
of the output voltage Vgyr increases, one of the first or
second switchable voltage regulators couples its
20 respective high voltage input source to stage 16 and
decouples the low voltage input source from stage 16 in
order to supply sufficient power to drive the increasing
output voltage. The biasing networks form a means for
directly sensing the:output voltage to anticipate the need
25 for high voltage and generating a high voltage demand
. control signal for operating the first and second
N\, switchable voltage regulators.
Capacitors Cl and C2 are charged to a constant
voltage level above and below the output voltage
30 respectively. This voltage level is set at 4 volts by the
rated voltage of Zener diodes D4 and D5. The biasing
network including transistor Q7 maintains the constant
) voltage across capacitor Cl, and the biasing network
including transistor Q8 maintains the constant voltage
35 across capacitor C2. Accordingly, the voltage level at
the junction of the emitter of transistor Q7 and the

positive terminal of capacitor Cl will be equal to the
output voltage Vgyr plus the voltage across the capacitor



35 across capacitor C2. Accordingly, the voltage |evel at_the junction of
the enmitter of transistor Q7 and the positive terni REA &5,3%bacitor CL wrll
be equal -to the output voltage VOUT pl3s the voltage across the capaci t OB
RCA 85,353 13 Cl1, denoted as [err] Simlarly, the voltage |evel at the
junction of14 hdeaatédeasovci-rar&iir@ﬂ@rlm &he vedtaggadevelt atnthal of

capaci tor @;Enm%éﬂﬁt 86t ggeout Pé'ée:‘:"’é% a’(gxear}/saljsTt‘f# Eiﬁs antya \ﬁ%l %&%]tq&rr 0SS -

capaC| tor he o put tage VOUT is
rel ati vel ytesminahdosf cappester @2 poi bl ike thecuspty vt ags Voprt r ansi st or

@B is non- ﬁQBGHCEhaéevo@EQgéh&cf@ééa@@péélﬁche@1,1 tdeefot@‘d tarsaw% stor @B is
approxigmately one. di ode diop bel ow t he +15v |t Iowv Q:\’% ug ; the
vol tag® at the 10 aMb8& &ReJPYGRUBLVPLtagH, elrf E’B’\’/e t he

out put vol Lageqst Habo§§tla‘9p§83$ém§’1 VEd® ¢driple Ta apsitd,or B is cut off
because di ode D1 and the_ base- éter unct i 3’5’“ gﬁd:lare rag\r/ se b| ased.
When t he o&Fpoe §5F’Fa8§ éBpPB%cﬁ‘é% Yqtives 2 the

vol t age at emhetp@sbfi teahelisttml 03f i s ampEpr doimaiie ¥30 romsr: di:tm@seis‘om ode D

and the ba r t \l&}ﬁ% r asing of
t he base- ﬁlf’f"egr;hjgun %h'gfl '?'a%él S %é %p;ﬁé, ‘esta J!ﬁ:afgg\tg?ca%sh?stor %3 .
t ur ns 1dh aadodeuplfedlbde Diit pat apprgrimate e ‘Ewolﬁﬂg@b%tthﬁol t age source,
+50 volts. rng%tV%&essgat 5&9@ ge) '%%xﬂﬁaﬁéﬂ{'slrﬁtﬁlt@ is therefore high

enough to rse bra . S0 as to eff i vel sqgeaethe | ow
vol t age i nfEansdgces RRehst ABENPER PRERESS AiokR Td in the

hi gh vol t agai#ede. jAAction of Q3 arénréherélégdiﬂ.a/s?édagmhmde;hd he emtter of

transi st or will he at a volt rexd Jt equal to .
t he out put Q%W&gé("g epﬁﬁgrﬁagﬁ??sﬂ ?1#'; u%l%geo Cic}.zg"%)ps ‘ﬁl(%(’r'oss di ode o
D1 andjhethasaoe.m:ageeatj thet poaibiver'aasmsm@l @B.capdcitar dilode 30 drops
are approx'f%% |r¥1 gﬁﬁs\é hioﬁéCBzL Hﬂ& tYRétﬁS?eﬁémi{!Tf‘etzefHﬂx{@Ji&i‘ df ansi stor

B, vvhlchlsa fective collector 'su age for transistor 4,
will vary &ura@@tﬂsgzom 08 .t héhent phe fOrvage, 37 R§ |9f gche base-

emitter junction of tran51stor Q3 is established,_
transistor Q3 turns on and couples the output stage to the

20 high input voltage_source,,+50.volts, The voltage at the
collector of transistor Q4 is therefore high enough to
reverse bias diode D2, so as to effectively isolate the .
low voltage input source when the high input voltage
‘source is coupled in the high voltage mode.

25 .~ In the high voltage mode, the emitter of
transistor Q3 will be at a voltage.level which is "
approximately equal to the output voltage Vgyr plus 4 o _Q‘)
volts, minus two diode drops, across diode D1 and the
base-emitter junction of transistor Q3. 1If the. diode

30 drops are approximately 0.8 volts each, the voltage at the
emitter of transistor Q3, which is also the éffective'
collector supply voltage for transistor Q4, will vary'
directly with the output voltage, and. will be
approximately 2.4 volts greater than the output voltage

35 The maximum value of the voltage at the emitter of .
transistor Q3 will be 50 volts, less the voltage drop
across the collector-emitter junction: of transistor Q3.

This arrangement assures that the output=stagé will always



approximately 2.4 volts greater than the output voltage. 35 The nmaxi num
val ue of the voltage at the emtter :of transistor (BRGA I8})8530 volts, |ess
t he 3l tage drop across the collector-¢ditter junction of transistor (@B.
This arrangenent assures that the output stage will always RCA 85, 353 14

have a Iargaaeeoaglilﬁglet aﬁsu?ﬁuos&é’gél éé\ﬂ'é‘e a»&émslef Orityuel t her of
transi stors into safurati . for this reasonthat transi st or

B acts as §°§8Pf‘gg§1FE§EI aFoFra?%%we?r% I‘%‘h %r%ﬁ WO $aEBHAEHO Fr ansi st or
@ 5 acts aﬁtalisleﬁbi':t ehléoli:éawﬁ tivat agean st o cu3 Iatd&agsens;elthg’e it
malntalnst ctor_voltay P to outy tag at..q vkt age
MVOUT +Vcel - gu? hug’tﬁgt BF 3@?@ IR% g’{f%ﬁta afw k& o foI | ows
t he vol tiageak:§$ea8Vant emThtevofohtewer o kitage muiras:tqzati@s tieoskeasel0

i nventive agpget jof mwhéaiﬂ¥e€‘ﬁé Ogollé_é'@o %t?e[bté aigﬁﬂ.:.'éq]%%r SuRpLur at ed
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when transi shgp 3yQRota c% g6ri 0h Otﬁé’éllelé aéf %ﬁomaéheli%ont@gfeaq%véqnand
are char when the output voltage is |ess

The capacit
t han the IO&PVBI ta’g"g sﬁBbF?ge%ﬁ%S%?tl%rqwqwarﬁeg"n apAthede node, the
char ge 1d3r od4aveapacet asp€bt| ofsthis cimvdnt omai M sudtamrtiallgse drive 20

to transi st d ' I . The sane is
true for cagé&g? %Q??éngigssé %6‘%%1 ?‘Jnt} outs%%t% vg'l tage falls
bel ow 11 von@snpamsednetdvmeudlbp abll ddtm@r easenddlaldyer se bi ased as

di ode D2 begomggpbetWebdoPi 8810l WS HiGH Vil téde S IoH PpedBtaba, 25
coupling the Iow vol tage supply to the output, stage. The charge across

capaci tor CPVER E’Eeﬁa'{rrﬁﬁséﬁ %%ﬁ QD & 6 IR rﬁ‘}ﬁ%éa&b’é‘@&tﬁ% PE€3kn t he

hi gh vdl§ ageonedge dembadt unduly del aying the switch-over fromlow to high

I nput vol tage sources,,A Ia I n_avai {:gbl e 3{3 h|%h vol t age wer. to the
M e

out put stage woul d redtft R aFFrE 78l a?}??@g? Y dhsh power
to provide the netpstavylyate toi leswrthen itthe shogna#ohragfeorsutplpr.’cgl y

However, during the high voltage mode, the charge across

capacitor Cl is sufficient to maintain adequate base drive
20 to transistor Q3 during the time transistor Q3 is turned
on. The same is true for capacitor C2 and transistor Q6.
When the output voltage falls below 11 volts plus one
diode drop, diode D1 becomes reverse biased as diode D2
becomes forward biased, thus turning off transistor Q3 and
25 coupling the low voltage supply to the oﬁtput stage.
_ The charge across capacitor Cl or C2 may be
-/ chosen so as to minimize operating time in the high
voltage mode, without unduly delaying the switch-over from
low to high input voltage sources. A lag in available
30 high voltage power to the output stage would result in the
voltage output having insufficient power to provide the
necessary yoke coil correction signal or for timely
: retrace. It may be appreciated, therefore, that the
voltage at the junction of the emitter of transistor Q7
35 and the positive terminal of capacitor Cl defines a high
voltage demand control signal level for operating the
first switchable voltage regulator, which is embodied by
transistor Q3 and diode D1.



retrace. It may be appreciated, therefore, that the voltage at the junction
of the emtter of transistor Q7 35 and the positi VR Che B 93@ of capacitgr
Cl defines a high voltage demand cont}dl si gnal |evel for operating the =
first swtchable voltage regulator, which is enmbodied by transistor (B and
di ode D1. RCA 85, 3hé &:‘5efaeiopeoﬁt the négative qualdwitypdimsing bi asing .
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transi st or yand geodarhed 5haéﬂdnﬁe§\hhtmﬂeb§h \na greitacie omslt@]geand C2 from

the | ow voltage sguegesy 1 DSt &8tb 1416 & ARRC idutiputTR age .changed from
the high vo taggggo&r ces H'm nating the need for tp?an3| salta%r Sgg and B A"

and dild¥les vb3tage D@vell\/bceoparcanucattb;’ CZheilbl de iy funatcian oci at ed
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parall el a“zener e capacitor ou ar enou hto
mai nt ai n doupetdent pfnshst spitBernof neranghstRF t%% 'ffgcfS‘ ggd%i )

terminal of capacitor C2 defines a further high voltage
demand control signal for .operating the second switchable
20 voltage regulator. _ ,
. In an alternative arrangement, not shown in the '
Drawing, the biasing networks 22 may omit their respective
transistor and diode for chargingithe;respective_
~capacitors Cl and C2 from the low'veltage sources.
25 1Instead, the capacitors may bezcharged from the high
voltage sources, eliminating,the_need for transistors Q7 _
and Q08 and diodes D3 and D6. Mbrelparticularly, the a i.)_
biasing network assoc1ated w1th the positive polarlty
voltage sources may comprise a capacrtor in parallel with
30 a zener diode. The capacitor should be large enough to
maintain drive to transistor Q3 in the high voltage mode,
as in the illustrated circuit. The junction of the anode
of the zener diode and theheapacitor_may be coupled to and .
directly sense the output voltage as in the illustrated
35 embodiment. However, the junction of the cathode of the
zener diode_and.the_capacitor may:be coupled to the base
of transistor Q3, thrdugh resistor R3-and diode D1, and to
one end of a further resistor. _Resistor_R3'shou1d have a



as in the illustrated circuit. The junction of the anode of the zener

di od%and the capacitor may be coupl:ed to and directRgAs855353 he out put
voltdge as in the illustrated 35 enbotlignent. However, the junction of the
cat hode of the zener diode and the capacitor may be coupled to the base of

transistor £8w &hé hré@fs@a:%e F&mzﬂﬂmﬁ d?ﬂma@% tt(}a%&s%@ gk a

further resistor. Resistor shoul d have a 16 | ow enough

resi stance iB Haf rf?’aglh W}W%fm?‘?%msqsstld’r tée |ir41tul$§rl"’}|t§ﬁ ¢4rcusE -node, as
inthe ill U'Bhéatbelﬁieﬁléﬁdilléf the ﬂif’cﬂ{exe%s(lfsttdie miay’ bbeﬁ:ohpibat g6 nay be

l ed t hi gh h t d 5
*gﬁlrjlroeﬁt pgté‘lg‘?oﬁ’i%ha\\llﬁjr ?eh%o‘gé%gmt%}ec{“ﬁ %trﬁ[?% °3{)Pgr88\éhﬁ§33aand may
be, for exaﬂpreentl(pécthofm ¢hatdinditds mppactivork dasrdag ahedlowt h t he
E0R e POkeLEAYe ARSIk S I Ml b Mioer o e 1

Teversed. O Met'wor ks are the Thi s
arr angenent Paging %&%‘&?bcﬁqvﬁ%dpa{@%ﬂm ﬂesa#éwe pg\leritmough t he

further resys10igé hgdutées ) |nSIgRAL 157 F 49 BendirSliBaLeSs Hovever,
several conponent arts ma% pe elimnated. Operation is the sane, |nsof ar

as the hi gh*9bFT e Lt ifend the Piasing n\ﬁﬁl""t?ﬁkaar?aFP@ssaF‘Fect ly with
the oulfut signal, theh&sl aﬁgengmﬁt@dys e e¥peidd el disgigapensa ve to a

| evel shift e voltae e romthe har acrpss the
capaci tors. dt\:/}é%tné(g%%é%w?r eR/ré "1‘%} “%372’{ Sfl gﬁaﬁ {:RSf t he
anmplifier dillllngtmm m@emmstcarstsmaltyes n Hbuehrew.vebtragelrmde and
operation igy ﬁ&?@z&@ hoPl & aQe, Y ng’H{G‘eJhﬁmﬁa%t&%tdam b%&)ét}xbﬁ‘ 1§dehQ Lhfer etrace

interval . Furt by app I'ta I"'evel to convergence yoke
Ye-during riR$GERE ahLhetigh émt@%ems Fegulpsedsbyr a ﬁhana%whmbtrace

occurslisn tmrsé@raifemy Nf B alheMyutiputs sa\gﬁbllabb;aed%uaa 8H scanni ng,
which is apﬁr mat el E ?n vol t age

y_ 6, i Crosecon eover,, swtc
nodes does %%’f%el??/j"};ﬁ R 3’r?éidI"‘]nné?rs"i"o.lz’ssﬁvb’f'?sEc’of" hﬁge tstage
even duri ngef ethecmut @it voltage resulitfingt firomdeher chaedet Aakrosssyneetri cal

capacitors.
Advantageously, even for a 2H system, operation

20 of the amplifier during trace occurs substantially in the
low voltage mode and operation in the high voltage mode is
substantially limited to the retrace interval. Further,
by applying the high voltage level to convergencé yoke Y1
during retrace, the amplifier is well able to assure that

25 retrace occurs in the short time interval which is
available during 2H scanning, which is approximately 6
microseconds. Moreover, switching between voltage modes
does not adversely affect the linear response of the
output stage even during retrace. '

30 If it is determined that a symmetrical
amplifier is not necessary for a particular convergence
coil, the circuit of FIGURE 3 may be modified for removal
of either of the high input voltage sources as appopriate
as shown in FIGURES 4 and 5.

35 The amplifier 60 shown in FIGURE 4 is an
unbalanced amplifier, corresponding to the amplifier shown
in FIGURE 2. The voltage biasing circuit, including
transistor Q8, diodes D5 and D6, resistor R6 and capacitor



anplifier is not necessary for a particular convergence coil, the circuit

of FIGURE 3 may be nodified for renoval of .either ofRCAeSﬁﬁ@S i nput vol ta.gp .
sources as appopriate as shown in FIGIRES 4 and 5. 35 The %
anplifier 60 shown in FIGURE 4 is an unbal anced anplifier, corresponding to
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coupl ed di regidindied N AUddydind ml?gethhhrleugﬂagﬁmaar189 @aﬂtaﬁ' st or

I b hat, T
coupl 0 1o SHFIhe Bt RLCOLEAGE FEBEERTI bW SR PERTG oF S modes.

Al i I ier pﬁwm e iEtdRRD a@fd)\tlefé&%tb@r RILQW aﬁdcangbctavgééﬂgﬁx@@des of
opera [ OI’I a S Ive
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polarity o n thi's case ng networ udi ng 15
transi 0or tpve ahtput;aﬂhgnuinDbotmeinwtandRﬁighdvo&pagetmodék has been-

elimnated. The first I REO" g arpsi,stor @3,
di ode DI and re3|storAﬁ¥%é {%F)fb %? een%qg%nlng ggkqgﬁg F%g g?%ng means
embodi ed byanfl dHSOV AR e @SS tqfvé’PﬁF‘gﬁJ-?él fagenegative 2oxeureieR so been
el i m nat ed.oigHf Aid1Haged,NHuROTIdE B! EWs!thégﬁolaﬁﬂtyS@ﬁ'f%@tW Il be

directly coupled to the Q tput stage. th resistor. R4, in fh lowand .,
i Gh Vol t AP GRS - THR RS GARSrobin PLASEPE RECEORK e JBCLSRERgS L 1 ot ve
of thel Sut m&anmlstage c['er rdiamﬂ; IDI:aeamur Dapt reeistokl R/ andt bapaghtohe coi
of yoke i f FI t approaches
St et ol dnsiR e PRR Bi3bel UG QLRI YPbLEGEE 0Pr 020heS

the | evel age sodrce’
appr oach tmegtelwmomfirtdie:qgm ttlx\aelspoItm W.hdghdeov_laged resistors

R3 and R2, has been eliminated. The isolating means -
embodied by diode D2 and the positive high ‘voltage source

20 hnave also been: eliminated Accordingly, the p051tive low
voltage input source will be directly coupled to the.
output stage through resistor R4 in both low.and high .
voltage modes. |

. The waveforms shown in FIGURE:6 are
25 illustrative of the output voltage Voyp and the current

1Y, flowing through the coil of yoke Y1 of FIGURE 5. It L
can be seen that the. output voltage approaches the level _ s/
of the negative polarity high voltage source but does not
approach the level of the positive_polarity.high voltage
30 source. Such an output voltage waveform may be driven by
an asymmetrical amplifier as shdwn;in’FIGURE'S. A ramp-
shaped correction-waveform_through-the ooil, as shown, is
the most demanding with respect to switching response of
the amplifier. |
35 -~ As the trace interval ends, shortly prior to
time tl, transistor Q4 of FIGURE 5 is on, transistor Q5 is
off and transistor Q6 is off. The retrace interval begins
at time tl. and the output voltage falls sharply. At time



30 source. Such an output voltage waveform may be driven by an
asynpetrical anplifier as shown in FIGURE 5. A ranprcahgge3s3orrection

wavef'orm through the coil, as shown, ig8the nost demanding with respect to
swi tching response of the anplifier. 35 As the trace interval
ends, shortty, piheéd ¥ II Imeabigrok&ﬁaﬁéiyotlﬂflv@itﬁ C%Hnéléte‘oﬁrbs”a”s' stor

@B is off d tranms# trace I nt erval gl ns at time

t1. and the %{R%u‘?" PRhing Str%m% olgage mode’ RéRrSS §53v18 12,
when VOUT l&ls’)@pdﬁdpémélﬁbpl wﬂtr%matiwiio%tﬁ&v@ tHENEiMB, ¢BNitiating

the high vo r I droRs but rema ns positive.
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‘transi st or Cﬁaturns off. Retrace.is conple time tb, and transient
conditions % l!l“@m‘%ima@lma\ﬂel awldspotranisiptor Q6t thendoakifbef ore 10

the next {IREErddi 16 SHfidoed Pl ek Sana UeaAUiBHE ¥BhAROELHLT VS the

| i near ranp, current throu h coi l en e current crosses zero at time
t6, becom nif Jeig 3Rl ﬁ#%ﬁ%@rwmrﬁenéw 5RdseEhAsi devn brferens on

again.105 the next tradd BédindenuHRISCiaFtesd BYmbhese Sﬁhélsdtpatthe art

that, t | Jud ti - qnpl i f, i K I
nel e oncotoa SR AP orl“BneER: G- SRDE: FREPUSACERROSALn FI GURE

3, _ and one Whemctrlae mltlzn‘efmcexrcwqu fziearos agzs tihhewn 6, nbE@:&ﬂm@ 4 and/or 5. 20
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supply req reover, to the éextent warrant ed by
parti cuPrag@iesf or m needed to dr| ve a particul ar def I ection coil, the

hl gh vbbtage demand ceptypi %Q@A f&i&a&%é@i Rhad %&tllmedﬁn the Charge
acr oss capaC|t c or hose SI gnal hayi ngosast er rise

a
ti mes might FtE(anarte' ém%ﬁx’oﬁ &b‘é‘t&cﬁﬂ‘gé"ﬂfﬁ rr g4pEeEFvECEapacitor, in
order to ensameergermde/ yoMedschiinlg fihebhudee ohewokombbe bayénveltege

symmetrical amplifiere as shown in FIGURE 3, and one or
more unbalanced amplifiers as shown in FIGURES 4 and/or 5.
20 This arrangement provides for maximum efficiency and
minimum input power supply requirements. Moreover, and to
the extent that may be warranted by the particular
waveform needed to drive a particular deflection coil, the
high voltage demand control signal may be set by adjusting
25 the charge across capacitor Cl or capacitor C2. Those
signals having faster rise times might require a higher
voltage across the respective capacitor, in order to '
ensure timely switching from the low to the high voltage
mode. Conversely, signals known to have slower rise times
30 can have lower voltage levels set for capacitors Cl or C2,
. to enable the amplifier'to operate in the low voltage mode
for a longer period of time, relative to the high voltage
mode. ' |
The resulting arrangement is flexible and
35 efficient, without sacrificing reliability or image
quality. '
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node. Conversely, signals known to have: sl ower rise ti ms 30 can have’®

| ower voltage |evels set for capacitors C: or C2, to enable the anplifi

to operate in the | ow voltage node for | onger period of chgr%%&f{el ative ‘to

t he high vol tage node. The resulting rangenent is f1 exi®

efficient, without sacrificing reliability or inage quality..

RCA 85353 CLgplpmMst. . A dual source anplifier and deflection coi I circuit,
conprising: a deflectign coil for. a cathode ray tube; a l'inear gal n stage

for generating anltout pdt GURd SOFE e AMERY WG IRF and Asflagtian @il coupl ed

to a first sedreaief, eoﬁ;p&igly@-t age level in a Iow voI tage node of _ ‘
operation; a second soyr @&ﬁf‘i séecond V(%F? a e I of a 3} her nagnitude ‘
than the first voltagel d‘&cl Jqcipating
high | evel output vol tagé:uiemmdrahyl lsrhaQeorﬁm:g merahmmjtan/aiuiagﬂ: and

enerating a I ol t voI tagé
?egul at or gr e‘s’%ggélb\%eftagg é.vé.gha%?\% na%ég%gpcou\% ﬁﬁ’ﬁ% eddnd :
vol tage sour EATERdSPHECGaPK 3t £d&st €Y|° eyuhegrerlegm & dowivpltage age to

the gain staﬁadgubfngpbhatlibgb | evel out put \d/ol t age dﬁmaﬂd t he {egu: ?t ed
hi gh vol t age, when applied;. var ccordance with the output vo age
ang mai nt algnl ng subsltogﬁt PELe a%ﬁé‘g‘ S P& & SETWA VR L3S levgle oD a ‘The
circuit of chaghet, ma/garitudet thanu thet fieistayo 1daden TYeved! ad & eIi]téled '
vol t age Ievebois$ ggr,rbl ned to-develop the control signal for the voltage,
regul at or Ae¥éircuit of claim. 2, wherein the control signal is a
sum of the output vol tugenanaorhenmlpspammtgh Aevelolaudgpmt evel ; and

the control $bg8abe! Gefiink"BY! nbhito?ingC a9 dutput" Voi¥audd G gul ator.

generatlng a control s1gnal related to the output
voltage, and L _
'a voltage regulator respons1ve to the control
s1gnal and coupled to the second voltage source and the
ga1n stage, for applylng regulated hlgh voltage to the
gain stage durlng the high level output voltage demand,
the regulated high voltage, when - applled, varying in
accordance w1th the output voltage and malntalnlng
substantlally 11near operatlon of the gain stage.

2. The circuit.of.claim_l, wherein the .output
voltage and a first predetermined voltage level are
combined,to developathe control signal'for-the voltage
regulator. o

3. The 'cir'c'uit of claim 2, 'where'in the control
s:Lgnal is a sum of the output voltage and the first
predetermined voltage 1evel, and the control signal is an
input control voltage for the voltage regulator.

4. The circ_:ui_t of claim 3 wherein the sum of the
output voltage and the first predetermihed voltage level
is compared to a second predetermined voltage level for
enabling operation of the voltage regulator.

UL
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- 4. . The circuit of claim3 wherein the sumof the outppt, ol : e
firgt, predeterm ned voltage | evel is conpared to a secoth‘iM‘mi“WEm;;
vol t¥ge level for enabling operation 9h the voltage reg LN raull
The circuit of claim2 wherein the first predeterm ned voltage |level is

generated by a bias circuit conprising; a capacitor; means for charging the
gﬁpaC! tor;tang alsz.enerr{ni& Qdﬁréﬁtlé%ﬁéi?mtﬁevt:ﬁéfégﬁ €het Bersapaci tor. 6.
e circuit o aim erein s L cipating, neans coppri ses: a zener

di ode; a tr%%ﬂﬂﬁ‘ﬁhm?%? gieY%[lcbﬁp %’ae’f'gtgﬁgﬂ¥i?s 981 t age source,
base i s coumiaduit tdumpmeiwingli ode and emitter is coupled to the voltage
sregul ator; and, a capa%iéagf é;ﬂ_,@%ed in parallel with said emtter and the
zener diode, the output V ?age eing fed directly to the junction of the
zener di ode and the caeans dofor gharging ctheroapacitar;fandt he vol t age
‘regul ator being devel gpesbridr tdfodé "Edt OTiRitiRG AL ERArg8Udohheneapaci tor.
7. The circuit of claim6, wherein the voltage regul ator conprises: a

di ode; a seCERRIILARI stor whose base is coupled to the cathode of the

di ode, collector is coupled to the second voltage source and emtter is
coupled to the gain staqge, ihe requlated.high voliage being devel oped at
the emtter of t%e’ secﬂﬁed cfjlr%%*fs?%# %:ﬁ?il e hgwgﬁfﬁ??eﬁa?iﬁd nodul at ed
accordi ng t antieipating meams|camgprisest hr ough t he di ode. 8. The circuit
of claiml1, further c [,S s for isolating the first voltage source

oh Ao

fromthe regul ated hi The circuit of claim1, further
conprising a third so® dansistor (vhosetegblecter isfcanpiegotpt the

U first voltage source, base is coupled to the zener diode

and emitter is coupled to the voltage regulator; and,

a capacitor coupled in parallel with said
emitter and the zener diode, the output voltage being fed
directly to the junction of the zener diode and the
capacitor, an input control signal for the voltage
reguiétor being developed at the junction of the emitter
and the capacitor. '

7. The circuit of claim 6, wherein the voltage
regulator comprises:
a diode;
a second transistor whose base is coupled to
W, the cathode of the diode, collector is coupled to the
second voltage source and emitter is coupled to the gain
stage, the regulated high voltage being developed at the
‘emitter of the second transistor and being supplied and
modulated according to the control signal applied through
the diode.

8. The circuit of claim 1, further comprising.
means for isolating the first voltage source from the
" regulated high voltage.

9. The circuit of claim 1, further comprising a
third source of a third voltage level, of an opposite
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21 polarity coupled to the gain stage during.both thé- | ow vollrbiltlgl?urmd% and

during high voltage demand. 10. The circuit of cl all“lulwm risingy;
a third source of a third voltage |evelyof an opposifeiEs ey A upl ed ¥
the gain stage, and a fourth source of a fourth vol tage l'evel of a hi gher
magni tude than the third voltage | evel and of |ike polarity to the third
vol t age | evepplarfitit uplRatd dhefdidl Rfdd) duritid hsstii @te VIbw age -
demand by noni ﬁri ng tgte?[out &'(tﬂ\/.ol tgg%nd enerﬁeiner%_@ further control

si gnal rel at ¥@+-59EH B! ﬁ'ﬁi‘f Mwelesh oktage, age regul at or |
responsive to the further control signal and coupled to the fourth voltage

source and the gailga.st%%, Ji%rctﬁ%m&@ %%th%wi%ﬁ% vol tage of v

the opposite polarity to thé gai'n stage uri‘fg evel

vol tage demand, the fuelt Finde@auncsl af gh thiindigioltags keyel f amrying
in _aCCO_rdancappotsﬂtuﬁﬁoqa&aw,v@d@ﬂ%a b thdirr Wtdpe manafier and =
deflection coil circuit, conprising: a deflection coil Tor ac thEe ray
tube; a linear gain st&g& hy a8 RF & TR Qiege eVt if R the
defl ecti on chiighe2omalged tiuden thars ttheo [tihnigRl switageflevd] raid negniikele

| evel in a | gw.,vol. de . r.atl.on; nd vol tage source of a
second nagni P&&gglli:%ﬁ:ohn}%g%e%@g er?tei'er%&;ni tude level and of |ike
polarity; means for nori forithern means flar anfigipaking erfurthen high
vol t age node | o lnﬂi!} 1657 WHd g,h% t‘gyf tanalg and a

vol t age regurgﬁg%ggéspongﬁiéﬂ?o tlﬁiggﬁﬁﬁg?#gT n lﬂgn ggﬁ%?gghto t he
second vol t agene¥atiadamd faxdhen contapl 'ﬁkﬁnagpm%/liafﬁf%' tedhatitprgh
vol tage to tRei¢adge;Shang@e during a high voltage node of operation, the

a further voltage: regulator responsive to the ~
further control signal and coupled to the fourth voltage
source and thé gain stage, for applying a further
reqgulated h-'ifgh- voltage of the opposite polarity to the
gain stage during the fuf_th_er- high level voltage demand,
the further regill_a'ted high voltage, when applied, varying
in accordance with the output voltage. SR

11. A dual source amplifier and deflection coil
circuit, comprising: | _ B

a deflection coil for a cathode ray tube;

a linear gain stage for. generating an output
signal for driving the deflection coil, coupled to a NG
first voltage source of a first magnitude level in a low '
voltage mode of operation; _ _ _ :

. a second voltage source. of a second magnitude
level higher than the first magnitude level and of like
polarity; | . _

means for monitoring the output signal and
generating a high voltage mode control signal which
varies with thegoutput-signal;.and.

a voltage regulator responsive to the control
signal and coupled to the second voltage source and the
gain stage, for applying a regulated high voltage to the
-gain stage during a high voltage mode of operation, the



mai pt ai ni ng substantially |inear operation of the gain st

© 22 regul ated hi gh vol tage, when appl_i ed, varying w t.h t e ouutllpl)ut siﬂna[- and i .
i

ciréﬁ1t of

di ode; a transistor, whose base is coupled to the cat hode of t

claims 1 or 11, wherein the g/l tage regul ator

gl

e di ode,

whose col l ector is coupled to the second vol tage source and whose enmitter

I s coupl ed

requilatgd higfhnysltdye,r agidmtasbhial, warywlsy heitly cleeel oped at

the emtter e i I Si, i QRB!' and vard cording to-

t he control ogllrt ntaEI‘s1LrL oms'll ﬁdé‘(asé'ﬁasr}g’réﬁrrﬂé%ré app%%'ﬁ%]bﬁgjhﬁ?%%fdi ode. 13.

The circuit operatiom of thecgain gt@agaensi ng means conpri ses neans for
.level shifting the output signal to .define the control signal, the voltage

regul at or applying the regul ated hi gh vo] tage when the conirol. signal has a
magni t ude gr eat e:’-%t'haﬁ'hé g’r‘é-’d%*‘é"r rﬂﬁéﬁ%i R 14, WheXRin ithei ¢ of claim
12, wher ei nvolltagenYeamlNtwls coMpyiskas: a zener diode; a second ’

transi stor,

the zener di ode and e

col | ector cgﬁpaaito the first voltage source, base coupled to
A & e’doupled to the diode of the voltage regul ator;

and a capacitor coupl el trandiston,t whosse hdse s guhiplethsiattheand to the

u ' ei | ' | f the
zener di odecgng‘%td%eb?;%% ?g'?:ldae?fd ‘{iﬁ)egeg%r%lo{éé_sdlﬁ/gnita{ #J(}ﬂ%&;%%ﬁ%ge
regul at or béesrgndeVoliase sounee jand whasefeniktanig qoupledctackhpd

zener di ode

transi stor
conpri si ng:
generati ng

—

gadnt Q%a@%?a@rfeo&*kegiﬁ-at‘éd?(lﬁ}égf ?ﬁfl&f&_é@'ﬁéﬁ?q Cdé\?«bzﬂééped atf _

convergence e havi ng ,a de i;on coil;. .- ans for
sheo RIESER, OF: She SHaNF e AN P HEHL ipf and
varied according to the control signal from the sensing
means applied through the diode.

13. The circuit of claim 11, wherein the sensing
means comprises means for level shifting the output
signal to define the control signal, the voltage
regulator applying the regulated high voltage when the
control signal has a magnitude greater than a
predetermined magnitude.

14. The circuit of claim 12, wherein the sensing
means comprises:

a zener diode;

a second transistor, collector coupled to the
first voltage source, base coupled to the zener diode and
emitter coupled to the diode of the voltage regulator;
and

a capacitor coupled to the emitter of the
second transistor and to the zener diode, the output
signal being fed directly to the junction of the zener
diode and the capacitor and the control signal for the
voltage regulator being developed at the junction of the
emitter of the second transistor and the capacitor.

15. A convergence control circuit, comprising:
a convergence yoke having a deflection coil;



a dual source anplifier coupled to the deflection coil eforms’ .
generating neans, the anplifier conprising: a I|n I‘m Eﬁm Eﬁt@@ifor ) .—, ,
generating an out put signal for drivingsthe defle ed to a
first source of a first voltage level in a |ow voltage node of operation; a
second source of a second voltage | evel of a higher nmagnitude than the
first voltage | evel anmseehsl fior genharatingraacenivergemdec iquatriecs:jomh -
vol t age de I out put signal by a first predeterm ned
vol t age IecaﬁgféécggégayﬁﬂgEbkﬁgn%hﬁitude of the level shifted signal to a
second predeternined v8l 8434 pewrre amplifisr: sgupleguta &he coupled to the
antici pat i ngageraetibhecse10aaaqv ehed g veForar genériatdngl hddnsst agre f or

applying a re ated_high vol tage to the output stage in a high voltage
node of oper%ﬁ?gﬁ%ﬁﬁﬁnc MBTAEJRBFude of the |evel shifted signal exceeds

t he second predet er m nadlineazgeultput stage fegubahetdtnﬁg'wuikngamﬁarylng
with the out g n n n I, eration of -
the out put  stigad 988 apiviRa) Lhel bagaBURTLAN oy, Y oiiBls P!

pol arity oppbérst sourge. pﬁlarfﬂysﬁfVpﬂeagﬁrdPVEﬂd1§e@oddNM0Kﬂé§E¥%ources

coupled to thggeubpubpatagsohn both the low and high voltage nodes. 16. A -
dual source anplifier and def l'ection coil circuit, conpr|5|nqr a deflection

coil for a cathode ray2t §86ongd FPHESe Qfi A §F§&é‘df yolfage devied &f At put

signal for dnighaﬁ hhgniehbecthan ebel fikkati voltagendevalppind ioHWike
termnal; a fli gagnltude | evel voltage source coupled to the supply
termnal in B° Ftage nmode of 24 operation; a second magnitude | eve
vol t age source of -ahi peans! forl anticiphéingr tigho veddageodlemarehdf |ike

level shifting the output signal by a first predetermined
voltage level_and'comparing the magnitude of the level
shifted signal to a secohd.predetermined voltage level;
and BT : I : _
a voltage regulator, -coupled to the -
anticipating means, the second voltage -source and the .
output stage. for applying a regulated high voltage to the
output stage in a high voltage mode of operation when the
magnitude of the level shifted 51gna1 exceeds the second
predetermlned voltage level, the regulated high voltage
varying w1th the output signal and maintaining
substantlally linear operatlon of the output stage; and

_ a thlrd source of a th1rd voltage level, of a
polarity opp051te to the polarlty of the first and second
voltage sources, coupled to the output stage in both the
low and h1gh voltage modes.

16. _A;dual source amplifier and deflection coil:

circuit, comprising; _ _

a deflectiOn coil for a cathode ray tube;

a;linear gain stage for generating an output
signal for driving the deflection coil, having a power
supply input terminal;

~a.first magnitude level voltage source coupled

to the supply terminal in a low voltage mode of

“t



“polarity; neans for nonitoring the output signal and gener i
vol tage node control signal which varies with the out put jm‘lmjmummn'"l“l
em T¥er-fol l ower anplifier coupled te@gthe second vol t age , LI egely

the control signal as an input and generating a regulated hi gh vol tage as
an output to the supply termnal of the gain stage during a high voltage

node of operepévatibhe emtter-follower anplifier being coupled to the gain -

stage for applying the, r%@ﬁbﬂheﬂﬁghg.l%u‘é@ hageat le%% A sia0ed iy the high

vol t age node of operation wh control signal a magni tude greater
than a predehéghrhedeysi £han &hel firpt vodhogecFoMrGs ¢o& &fc Lififen
.supplied to pbeagity;stage, varying with the output signal and maintaining

substantially |inear operatiqgn of th aln ge. ,17. The circuif of claim
*16, wherein the controf*®8P§naP*i 88 Qg&ﬁgd%b? SRty sAem tﬁﬂﬁ si gnal

“with a furt hgenpratié.hgr a hddhvobligegel modle cbatrélle siignali whdichcl ai m 17,
wher ei n the I | galn of approxi mately one,
B3R 584 sl Rae Sl

t he regulate etmeen t he magni tude of the
out put si gnal and the nagsmtt&erofoﬂ.ﬂewem'ntamllﬁngmaboupaedAt@ rtthﬁt

substanti al | ¥eé§nﬁe%tt'EQ§E0 EBureas! raediVihl take B%'Px“t’%otlo silgrl’ §sl
optional Iy ag noeit %era%ln a;re Ea %&?hi %P%LS%% Lyagfagpdlfled by
Figure 4 andiBPuk and ge g gu g g

output to the supply terminal of the gain stage during a
high voltage mode of operation, the emitter~follower
amplifier being coupled to the gain stage for applying
the regulated high voltage to the gain stage in the high
voltage mode of operation when the control signal has a
magnitude greater than a predetermined voltage level, the
regulated high voltage, when supplied to the gain stage,
varying with the output signal and maintaining

substantially linear operation of the gain stage.

17. The circuit of claim 16, wherein the control
signal is developed by summing the output signal with a
further predetermined voltage level.

- 18. The circuit of claim 17, wherein the emitter-
\_ follower amplifier has a gain of approximately one, the
regulated high voltage having a magnitude between the
magnitude of the output signal and the magnitude of the
control signal.

19. A circuit substantially as hereinbefore
described with reference to: Figure 1 optionally as
modified by Figure 3; or Figure 2 optionally as modified
by Figure 4 and/or 5.




