R

RONER SW TCH CONTROL CIRCUI T, -E. G FOR TELEVI SI ON APP, T:g E%;s ntion
relates to a power switching circuit such.as for defrggz l hﬁﬂbgﬁF
television. 5 Generally, a T.V. horizontal scanning circuit
applies a pulse signal froma horizontal oscillation circuit to the base or
control electrode of a horizontal power transistor that operates as a
swtch. The collector of the horizontal poﬂer transistor is connected 10 in
series with the primary winding of a flyback transforner. The turning o .
and of f of the horizontal poyg o the pul se signal’
fromthe horizontal oscill at#S8 F current flowin'a
hori zontal deflection w ndi n§.Gl15FOR TELEVISt@NNﬂBBﬂE&IUSthe present

i nvention, which is di V|.£Iﬁgsf Eﬂ%ﬁ%oﬁp@é}“&t& on. d ap%%%ggﬁ%f 182 WI t chi ng

apparatus for generating~an ou curreéent suc B4R ent for

hori zontal scak¥eRit nsueheaszgn' Seflegtion soanning in gedevisdarch
having a gontrol 20 el ecééﬁéfaﬂ? aghai &y thdi:lirzro%ﬁ-.talcgifﬂiﬁhx@ & kadiodes;

a source of an in ut si peri o swi .t ch Il Ng rate; neans responsive

a
to said i nput . strP'éllﬁﬁl §F-E§a1d%|rpﬁbao doFigontal qFillation a
fol | ow ng nor relr&REE atbOthéi BRsed ol contidl remedurdd@toﬂ @& S AoHdd10l 25

el ectrode to cause_s e _nanc ductlve tween I d current
conducti ng el KR g"ﬂﬁ#ﬁé% %‘P’th oPﬁtr@'r D A5 aefé'ﬁ%‘i 0 sai d i nput
signal; an i rrpmfbleetonupfeﬁheoheamomm.r Elowelre diran st iss reommentied
Co o obihe £ A0 U Shar it buspmi h e 0 o
chi ng rat et%ﬁkﬁgmgéner en§uFningy ofaiamch efifalohH fheathaxni zontalan o
out put vol t agepcmr oeli-sneiseardlﬁwnrte@bbmer o tHpuIs PR (rcifithe -
| mpedance for S%Rfig tal ogggggatggg ngcult causes a scanning current
flow in a horizontal deflection winding.
15 According to the present invention, which is
divided from our application No. 8613089, a switching
apparatus for generating an output current such as a
deflection current for horizontal scanning in television
apparatus, comprises:a power switch having a control
20 electrode and a pair of current conducting electrodes; a
source of an input signal periodic at a switching rate;
means responsive to said input signal for supplyving,
during both a start-up time and a following normal
N operation time, a first control current to said control
26 electrode to cause said switch to be nonconductive
between said current conducting electrodes during a first
interval of each period of said input signal; an
impedance coupled to said control electrode; and a
resonant circuit coupled to said pair of current
30 conducting electrodes and to said impedance for
generating said output current periodic at said switching
rate and for generating during said normal operation time
an output voltage periodic at said switching rate that is
applied to said impedance for supplying a second control
35 current to said control electrode to cause said switch to
be conductive between said current conducting electrodes
during a second interval of each period of said input

Pant



35 curreﬂt to_saiLd control eI ectrode. to cause sai d swi.tch to be conductive
between said current conducting <l ectrodes during a second interval of each
period of said input -2- signal ,~wherein during said start-up tinme said
first control current stores energy in said inpedance in said first
interval for supplying said second control current in said second interval
to.initiate the generation of 5 sai d ou‘tzp'Ut vol tage. In the acconpanyi ng
dr awrngs: FI GURE 1 illustrates a deflection circuit enbodying the

I nveRt ¥on; strate wavef or eful in

expl gT'nl ng the stgRad. 3‘&5%’%%‘%“{31 %4 at""’o’f &%ﬁ%ﬁﬁ%%s

3a- 3c il l ust r aceontxrod current-fstiores ensrgyniiny g4kl dnpddaneenai adan of
the circuit of illystrated in
the FI GURE 1, FEE?%’% rost, £ok Blpiyid B Setend Sontrpd et

tel evi si on sysﬂamsad- iseaonsy interyvalade \iBitiate dthe rgdne!&trmsum)l i ed by
a power sgpply id'&ﬁit it o1 arate fromcircuit 200 and that nmay be of
the switched mode type. Term. nal- 48 is coupled through prinmary w nding 53a
of a horizontal output oOFr ql% ACOOMPANYI NG draWings: t er ni nal 90 of

hori zontal deflection circuit 200. A horizontal deflection winding 81 is
coupl ed to horizontal ZSFIGdgtI ECillisteacest ar dgﬁgghggneﬁm scanni ng

current [err] flection winding 81. Generator 86 conprises a linearity
i nduct or 83 |ne@é?$¥§ ﬁn#ﬁea"ﬂ’%, @Bfacitor 62 and in series with a

paral | el 30rangenent of RIGUREScRa-2c illustrate waveforms useful in

] explaining the normal operation of the circuit of FIGURE
(N 1; and

FIGURES 3a-3c illustrate waveforms useful in
explaining the start-up operation of the circuit of FIGURE
15 1. '
In a deflection circuit 200, illustrated in the
FIGURE 1, that may be used in a double frequency scanning
format television system, a filtered DC voltage Vg at a
terminal 48 is supplied by a power supply 45 that is
20 separate from circuit 200 and that may be of the switched
mode type. Terminal 48 is .coupled through primary winding
53a of a horizontal output or flyback transformer 53 to a
terminal 90 of horizontal deflection circuit 200. A
horizontal deflection winding 81 is coupled to horizontal
25 deflection generator 86 for generating scanning current iy
in deflection winding 8l1. Generator 86 comprises a
linearity inductor 83 in series with a trace capacitor 62
and in series with a parallel arrangement of a retrace
— - capacitor 80, and a trace switch 87. Trace switch 87
30 includes the parallel arrangement of a horizontal output
power transistor 88 having a contxrol electrode and a
damper diode 89. .
A high voltage w:.nd:.ng 53c of flyback
' transformer 53 is coupled to a convent:.ona_l high voltage
35 circuit 63 for developing an ultor accelerating potential.
' A synchronized horizontal oscillator and

predriver circuit 85, that is energized by a voltage V. HO



capacitor 80, and a trace swiitch 87, Tr.ace switch 87 30 includes the
paral | el arrangenment of a horizontal out4®3H:power transi.stor 88 having a
control electrode and a danper diode 89. A high voltage wi nding 53c of
flyback transformer 53 is coupled to a conventional high voltage 35
circuit 63 fof gewelrosupplan 45t mmahsarﬁtrmlpo&ecﬁpadut@rs@ac@rom zed

h t al d t hat
Vol tage ey i cchiitly SBebel2dGal” otk dad Y g, 1 chde BBEELES S i/
swi t-chi ng cofgNEEres Wavel s;aole@ragwc[sed lon ratnegakive @sractqua:@enhve
super i nposedygl tagee Ity \tﬁed'éo?ﬁirdaurﬁaeéﬁ dﬁé@ﬁ@dateftéetfﬁéietobase

el ectrode of a . transistor swtch 84. eriod of voltage [err] is

H 2, whePe HEYiteh 8ent gb@né’qlilt%i &%WQH@%a gap 35 [BF47 vReerecH/dn
system Not e repalesdnts he qursdmaintmipnmlapzf OdeﬁiectgonGB S

base. e ¢t or SHARER-on NAES EhR & g € Sententi ot hRErEARERL Prida
| evel of theodueerg.ned3s&d miqroseconds inmetsystma;ch 84 is conductive.

Conversely, when vol t agg Let) Jl%kgpl as\e/g?{.‘b%?ﬁ%figggt%ﬁé junction, in

accordance with the other, super i nposed square
wave, tA8nsi bta@le-@mtaﬂsznwm @ dransistorheviteht 84, elBct r ode of

transistor syddgrdithdes vitPlLE x5 Neeel | 9 Ené! s?&hﬁiﬁbéé&es&ﬁﬂf:&e
[err] The coll ector el ectrode of tranS|stor swi tch I s_coupl ed_t hrough a

current |im HaNG r $&5DSFSOT SyIkFh 84,19 CendncEiV8de CPOKBFFSL¥: al
out put powermfemsnﬂlwgé%&' badk+iadés othe Bssenémitturnguﬁetiah,of

flyback tranglor el Ribrce (v?u | §he BID, 2%EULLERhG! | ThbED90f the
15 superimposed square wave, transistor switch 84 is
non-conductive. The emitter electrode of transistor
switch 84 is coupled to a negative pull-down voltage
source VﬁEG The collector electrode of transistor switch
84 is coupled through a current limiting resistor 91 to
20 the base electrode of horizontal output power transistor
88. A terminal 46 of a secondary winding 53b of flyback
transformer 53 is coupled through a current limiting
resistor 92 to a terminal 82b of an inductor 82. A
terminal 47} the other end terminal of inductor 82, is
25 coupled at the junction between resistor 91 and the
~ collector electrode of transistor switch 84. U
In normal operatlon, deflection switch 87 is
conductive during the trace interval. Wwhen deflection
switch 87 is conductive, it isolates transformer 53 from
30 deflection winding 81. An upramping primary current i2 in
primary winding 53a increases the energy stored in flyback
transformer 53 during the trace interval. This stored
energy replenishes losses in deflection generator 86 and
energizes high voltage circuit 63, when switch 87 is made
35 non-conductive during the retrace interval. Deflection
winding 81 forms with transformer 53, and with retrace
capacitor 80'a_re£race resonant circuit. The energy
stored in transformer 53 and deflection winding 81, during



reéistor592 to a termnal 82b of an Lnductor 82. A termnal 47, the other
end termnal of inductor 82, is 25 coupled at the junction between
resistor 91 -and the collector electrode of-#&Tansi stor switch 84. In normal
operation, deflection switch 87 is conductive during the trace interval.
When defl ectiop, switch 87 iis conductive i sol ates transforner 53 fron130
Hor T eati onowl nEnRytraden tnre sl Meandrd S8 e s i A anas ity

53a kmcreases Bbetenplrgyluﬁboraed:eﬁra‘dejhmltatga cxdﬁsé&:&h&dmf lep trace

o OuBr o o6 ARERES eRAS kAR %é%%éﬁs%% 3 SRR AR

non- conduct i ve2guri ng the retrace interval Defl ection w nding 81 forns
with transgorner 53, andppd B q._tar i 4L ant
circuit. The energy stored in tra orner 5 Jﬁggﬁfecf# 5 3ﬂ£

during - 4 t FeupLgde byn taansit o:qmgzt Assiian r"é%i sependaxy a?t’é!@\aﬁﬂic ?tlbrf%

to produce a ra&véqep\mbt %gQ‘oh.@Harde acs s mépméo m&fir&g 1&1{7@ ¥8ddéce
i nterval, that stra |n FIG@FE 2C,. vol t age

acr 0ss prlnary 5 ¥4 gﬁby@ §¥5%¥91N9ﬂﬁlﬁﬁnFQEl??Fﬁiﬁ%ndary
wi ndi ng 53b foﬂ.ntle!vh(lpl voltage N?e.{ ererdaiaitvé.er INetpat e valtage thie trace

rerr s Wgar PORRTR. e, S0 ce, S qiidd N B P ESRL 0F S 2901 { 2ge
VR at terni nal pogitdvieothamo viclitage g aﬂﬂtegpan&ie&8tern1nal 48. Positive
current ferr] ?ﬁr?ﬁéuifé?‘&%‘%@iﬁ.uustﬁ PG Rty PANG R 0
53b, causes the flow of an upramplng current 1 in
\— - inductor 82, as illustrated in FIGURE 2a, from time tre
15 at the end of retrace, to time t,', at the end of trace.
During a first portion of trace, transistor
switch 84 of FIGURE 1 is conductive, in accordance with
the occurrence of the first level of the waveform of
voltage V84b‘ Therefore, voltage V84c at terminal 47 of

20 inductor 82 is negative and substantially equal to voltage
VNEG® During the first portion of trace, from time te To
time t, of FIGURE 2a, power'transistor 88 of FIGURE 1 is
non-conductive because voltage V 8ac’ that is coupled to
its base electrode, is negative. Negative voltage V84c

25 causes the rate of increase of current is of FIGURE 2a to

U - be higher during the interval tre-tl. Simultaneously,
deflection current iy of FIGURE 1 flows through damper
diode 89.
Prior to the center of the trace interval,

30 voltage V, 84b at the base electrode of transistor switch 84
becomes more negative when the transition from the first
to the second level of the superimposed square wave
occurs, causing transistor switch 84 to be non-conductive.

. When transistor switch 84 is non-conductive, current i_-

35 flows entirely to the base electrode of power transistor
88 in the form of base electrode current ib' thus causing
the conduction, or turn-on, of power transistor 88.

Afterward, during the rest of trace, current ib' or is, as



15 at the end of retrace, to tjnme. [err] -at the end'Of trace During a
first portion of trace,~transistor swi tch 84 of FI GURE 1 is conductive, in ~
~accordance with the occurrence of the first |evel of the waveform of
voltage [err] Therefore, voltage V84c at termnal 47 of 20 i nductor 82 is
negative and substantially equal to vokage [err] During the first portion
of trace, fromtime tre to tinme [err] of FIGURE 2a, power transistor 88 of
FIGURE 1 is non-conductive because voltage [err] that is coupled to its}
base el ect r hldustratedain FIGKREa 2D, oxy 2a,agesgpatdely o hatweame ra%ﬂ’ of

I ncrease of hl Gl nterval [err
Si mul taneousmgdeﬂl ecipog:ﬂ (furrer‘l:tai‘x el ftE%I gﬁi“?%%}r%f h darrper[y ]
di ode 89. PPPGﬂ-tﬂ-Uet N@J-Géﬂeewsop tﬁ'@%é ﬁﬁ é:eminasb tage [err] at

the base el gabbadary winditiss r@eqrmtmmsr the

transition fromthe frrs to t le secqnd the s ey i nposed square
wave ocdur sPrevisesy e&ﬁregﬁ Pitv@ g Ve \Wien

tranﬁl SL or ewrtehp&ﬁdmmupmm rcm-,remr r:rfmttr{eardduﬁct?f Ibovvs elntl relé
to the base_ele ryn of base el ectrode
current [erF?' %Eggdfa&g% t%@%fé‘ @Pfﬁﬁ#’g} power transistor

88. Afterward, during lgggf)r.mé Qﬁdtéfcﬁraé riﬁMr] voltad: Ib] asatd - 5-

illustrated in FIGURE r 2a, res eci bet weefl ti mes

[err] conti ke Bas tgi“’-ﬁ §F9Fv§ vBecoges| moxe @IOSP-Ft@UHi 1 at
term nal10t6 é&uemgndeéﬁsitadrnewﬁﬁbh surﬁspbaeoﬁer comductivle .Of FI GURE 2b
S provides té‘oném&&keé’ 8:‘:’2:;2{:'; Se' Switc t82"L08p108 voltage V

NE o/
that :r.s generated by power supply 45, to terminal 47 for

produc:.ng voltage V, 84c that is negative. Negative voltage
Vasc at ternu.nal 47 produces a negative base electrode

15 current :"b in power transistor 88, having a peak of -4A as
illustrated in FIGURE 2b, resulting in a fast turn-off of
power transistor 88 to thereby initiate the retrace
interval. Thus, current "b rap:.dly sweeps out the charge
from the base electrode, to render power transistor 88

20 non-conductive. When switch 84 is conductive, it shunts
current is away from the base electrode of pover
_t:r:ansistor 88. Retrace voltage Vp across capacitor 80 is
developed vhen power transistor 88 becomes non-conductive.
'Voltage 'va sc has a negative average direct current voltage ‘.

25 component. Resistor 92 limits the direct current
component of current i that is caused by voltage Vg

Prior to the begmm.ng time of a start-up

interval, none of transformer 53, winding 81 and
capacitors 62 and 80 is energized. -‘Assume,

30 jllustratively, that prior to the beginning of the
start-up interval, voltages V. o and Vype of power supply
45 are at the:u: :espective normal operating levels, that
voltage V, 8ab has the normal operata.ng waveform, and
‘voltage V is turned on at the beginning of the start-up

35 interval. At the beginning of start-up, there is no
iroltage vs__available across flyback transformer winding

84c



cor respondi ng upranpi‘ng current 7in the-cal | ector _el ectrode “of. power N
transi stor 88 of FI GURE.1l. "Near t-he end of trace interval, veltage [err] at -
t he base el ectrode of transistor 84 beconmes more positive, 10 causing
transi stor switch 84 to becone conductive. Conduction of transisteor sw tch
84 couples voltage [err] that is generated by power supply 45, to term nal
47 for producing voltage V84c that is negaté ve. Negative voltage [err] at
term:fal 47 produces a negative base el ectrode 15 current .[err] in power
transistor 88, having a peak of - -4A as illustrated in FIGURE 2b, resulting

in a fast turnsaif £4 93#] t retrace
I nterval . Thus, currentgi rr#l pi sﬁ%e%%%’?h&c%r Eﬁ

el ectrode, to MRS r88rrac¥n d-rm'@- apref MT% V\hen svvrtch 84
I s conductive, it shuntsmgrlr itHe 'Stlardiaip fIBANEL ,gﬁt '

%xrpg\r\gpslfgaﬁ Retrace voI tage 4£rr] acqr/gsews capacr t;p;xqtm qe%/el oped
negative ager agraﬂsmmww:m \odl Haget ?&Wmta SU'St or
gttt )
wi ndi ng 81 andaéapacmc&imdv&ltage zesj ndgaur.m 3Ih accordance
i/lo: ?Z;regt I[ \e/relr]y [er r e\t#/e% ?%I ar e ]I'gﬁ% err &g%pée%‘?%%l%‘f?ml
operating | eveN® Jm-a tage athteminal G2 dis r‘l@pmueésmtq,vand
X?l Eﬁge [enpl thahumd; @t aiexmezaueqiwlmﬁsé Reerh 41 %?536?
e beginnipg of st vo,lt [err] aval oss
f1yack transf ‘W‘%Pﬁ?&%“ oug ‘%ﬂ’g ermore. at
start-up, no voltage is being developed across winding
53b. Therefore, inductive current i s in inductor 82 flows
into junction terminal 47 in an upramping manner during
15 start-up when transistor 84 is conductive. Upramping
cu:r:re.nt i g Stores inductive energy in inductor 82.
FIGURES 3a-3c illustrate waveforms obtained when
voltage VB of power_supply 45 is zero, so as to simulate
the beginning of the start-up operation. The other
20 Voltages of power supply 45 are at the normal levels,
respectively. Similar numerals and symbols in FIGURES 1,
2a=2c and .3a-3c indicate similar items or functionms.
) ‘ As illustrated ‘in FIGURE 3a, between times t,
and . the interval when transistor 84 is conductive,
25 current is is upramping. When transistor switch 84 of
FIGURE 1 becomes non-conductive, in accordance with the
.occurrence of the second level of the square wave voltage
Vaqys current is that results from the stored magnetic
energy in inductor 82 is a downramping current that is
30 diverted to the base electrode of power transistor 88 to
| form pos:Lta.ve base electrode current :"b' as illustrated in
FIGURE 3b between times tl and to Positive base
_electroc.ie current :.b of FIGURE 3b causes power transistor
88 of FIGURE 1 to be conductive by developing a positive
35 base voltage V. of FIGURES 1 and 3c between times t; and
to' . When voltage V., begins to be developed, after the

B
initiation of start-up, alternating periods of conduction



53b for generating positive current [err] to switch on power transistor 88
at the initiation of start-up. Durlng thyg-start-up interval, current [err]
is generated in inductor 82 by the sw tching operation of 5 transi stor
switch 84 that couples voltage [err] to termnal 47. During the start-up

i nterval, V\/rmmdtnéansi:enductibncbepowsrcmnrdnsuis\ter 88| bEgFIGURE 1 S

negative, | prisas Péﬁé”ﬁSﬁ% EESF%%‘EEBH ?.E“éu?.ft Ly t& ?Jg 'o \é?:Ja g.f Lhe -

square wave Vol tage [er term na oﬁ'tlve 10
t han t hat atth@rabnageaagabému@@fags‘m‘-m rakte volitegel &g toA@t@;nd N4

potential thgoughqui ¢di g g@ﬁerﬁ‘&éhhe'tﬁ@r BorftalS s¥#iltching"Aridel 3%F 1S

bei ng devel oped, acros® w n herefore, _inductive-current 1s in

i nduct or® 82 Re%hROREAS PHFEPFOF"FBFH‘FF&F: B8 HI&HSH% Faevgie @i ng
15 start- upca\ﬁeﬁakéapgaaéor 84 is conductive. Upr arrpl ng current [err]
stores inductive energ | n, | ngéeﬁor 8 Fl GUOQE -3c il lustrate waveforms
obt ai ned when vol tage E 8hop si8 an; ArTangement| ate t he
begi nni ng ofsimilarato- thatpefatdediectienociocui® \2@I0t e FIGURB IS isupply
45 are at t I ols in
e s, | Mnf0hTBEe BLELEn LERRIEY 61 X Sthialled WP AR SRR

i || ust rt@ ed may FpeUREedaashpakte i RTEYiiehing powere suprdiv dhathen
transistor 84ehé Eﬁ@guéhtﬁﬁt Yo1tdgedNifrion ah AR e%ntwiﬁ.’h J}]éknsﬂogt or

switch 84 of  FIGJRE.1 becones pon-conducti-ve, in accor dance wt

occurrence dRigReVQLtags FITEMLgs 68he Pgm%lﬁ%%&%P‘%Mnt
Ejerr] t hat rewﬂtémh?ﬁﬁbwae ggpgeg& @i?@g&tltﬁ'ansifﬁoﬂyml ltvadduﬂi@][ 82 is a
ownr anpi ng gu at._is iverte se el ectrode .of power
ransistor eSS ELERbR EcpimEnc, 68 & Menkiple FHRESOT dna e 19GNAR ot &
i n Fl GURE 3bshepbwgen st lpmwlﬁeﬁr hnartfénerz,sﬂarmatppa&dm@. el ectrode current

[err] of FIGURE 3b causes power transistor 88 of FIGURE 1 to be conductive
by devel oping a positive

r




35" base vol tage Vbs of FIGURES 1 and.3c between tines [er

r] and [err 2N
;voltage Jerr] begins tq be devel.oped,” after the initiati Mim li‘mi‘h!,lmﬁ
alternating periods of conduction ~and non-conduction dfl A r
88 of FIGURE 1 initiate normal deflection circuit switching operation,
t hereby generating deflection rate vortage [err] After voltage [err] is
generated, the normal switching drive to 5 hori zontal output transistor
88, idlustrated in Figure 2b, can take place. It should be understood that
an agLangenent simlar to that of deflection circuit 200 of FIGURE 1, in
whi ch~defl ection winding 81 is replaced by an inductor, 10 may be used as

part of a swﬁgﬁﬁpomr supply that generates output voltages from an
ar r angenent ~to high voltage circuit 63. The operating frequency of

the switching power supplty pWkichinthIRRayatwyg fHertgengsptingian frequency
or a mul ti pl exnjcpet UrrihheNcoipipMpr supply is provided in television
appar at us. -8 - CLAIMS: 1.° Switching apparatus_for generati ng an out put
current, conprising: & PRWRESWSFh MAViRg Angentrednelestrede epd AI@BA®Ea pair
of current caoigpeit Ren@ltehg @destrodesour ce of an input signal periodic at a

switching rate, nmeans_responsive to said input signal for supplying, during
both a start-up time BrfP%Ece &L FNAEHS (?Eé'?"é%icoﬁtt? ﬁﬁ}t‘g‘p’f‘%r Ceont rol

current to said contretansl pedponsiovel to caideimaitdsiyrialciort aupplying, during
both a start-up time and a follbwing normal operation time, a first
control current to said control electrode to cause said switch to be
nonconductive between said current conducting electrodes during a
first interval of each period of said input signal;
an impedance coupled to said control electrode;
and
a resonant circuit coupled to said pair of current
conducting e;ectrodes and to said impedance for generating said
output current periodic at said switching rate and for generating during
said normal operation time an output voltage periodic at said switching
rate that is applied to said impedance for supplying a second
control current to said control electrode .to cause said switch to be
conductive between said current conducting electrodes during a
second interval of each period of said input signal, wherein during
said start-up time said first control current stores energy in said
N\ impedance in said first interval for supplying said second
control current in said second interval to initiate the
generation of said output voltage.

2. Apparatus as recited in Claim 1, wherein
said impedance comprises an inductance.

3. Apparatus as recited in Claim 1, wherein
- said first control current supplying means comprises a
source of a supply voltage and a second switch responsive
to said input signal for coupling said supply voltage to
said impedance during both the start-up and normal
operation times. '



nonconductive between said current canducting el ectrodes during a first
erlod of said input signal;. an inpedance coupled to said
cﬂlmmﬂ"(lm, may and a resonant circuit coupled to said pair of current
cdhductwngne ecid odes and to said i_.ngedance for generating said output
current periodic at said switching rate and for generating during said
nornmal operation tinme an output voltage periodic at said switching rate
that is applied to said inpedance for supplying a second control current :to
said control electrode to cause said switch to be conductive between 3g/d
current conducting el ectrodes during a second interval of each period o
sai d input signal, mhe ein ﬂurln said start-yp tinme said first. control
current st es energ |h sa EBSncePfnTesidesd Asx Qlatier U3l wh@kein
supplying s EREF% %%ﬁ?gﬁllnusaedtlmpedandeSQand grggl ta |n|t|ate
t he genereﬂsenbnﬁ éﬁhﬁké&ﬂéw$rgﬂ£tég§1n a Aggﬁrat asor 88tled in
Claiml1l, wherein said inpedance conpris ﬁ_]ﬂ &nepergtlonApmmeatus
as recited in Claiml1, wherein said flrst control current supplying nmeans
conprises a source-ef—a-supply voltage and a second switch responsive to
said input signal for coupling said supply volTage to sard—++pedance during
both the start-up and nornal operation tines. . 4. = Apparatus as
recited in Claiml, wherein the stored energy in said inpedance al so
supplies said second control current during said normal operation tine.

-,



