START-UP CIRCU T FOR A POAER SUPPLY This invention relates to a television
di spl ay_power supply start-up circuit whjch controls thé operation of the
Spower supply during energization to avoid excessive power di ssi pation
during steady ,state operation. In a television display, deflectggr %éCf its
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output circuit. %When the receiver is turned on, the flyback
20pulses from whlch the deflection circuit normal operatlng
power is derived are not present. The power supply for the
deflection circuits, therefofe, may be initially powered
from the unregulated or raw B+ power supply derived from the
: AC line until flyback pulses of sufficient amplitude
4 _ 250 sustain circuit operation are produced.
During start-up, deflection circuit
' pdwer supply current may be obtained directly from the

n

unrequlated B+ supply via a low value resistor. This
start-up current may be substantial, requiring a relatively
: 3thgh wattage expénsive resistor. In particular, if it is
desired that normal start-up occurs with low B+ supply
- voltage, the resistor power dissipation when the B+ supply
voltage increases to normal_levels will be very high,
resulting in unnecessary receiver power consumption.

35 An alternate start-up approach utilizes a capacitor
whlch is charged from the unregulated B+ supply via a high
value resistor. The capacitor then provides sufficient
current to the power supply to energize its associated load

circuits until the bperation-sustaining flyback pulses are
40 :



-2- -produced. A problemw th this technique occurs when the power supply
and associated |oad circuits begin operating and di scharging the capacitor
before_the capacitor is sufficiently 5 charged. This may cause the
capa0|?or to becone di scharged before fT%back pul ses of sufficient
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di scharging 1t staft-up circult operates. as on-o0 or the
| oad ci rbei ashigwedr draw current- fromthe capacitor. 20 According to the
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capacito i Scharge sai.d capaci ans _responsi,ve to a voltage |eve
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supply mbeartau@(ﬂﬂﬁﬁﬂﬂtﬂbphrﬁﬂésges an enrdfifnsetinet for the load
circuits, which draw current from the capacitor.

According to the-presenf invention there is provided
in a television display includirg '_a-powér suppy for energizing -
"a load circuit,
a capacitor coupled to said power supply and supplying current .
theretg'and a first current'éourcé for charging said Capacitor,:;‘
a power supply start-up circuit comprising: '

means respohsive.to the turning on of said
television display for establishii;g a first voltage level; _

means responsive to said first voltage level. -
for initially disabling said power supply after turn-on of
said television display. to allow: said capacitor to charge . k3
from said current source to a second voltage level;
means-responeive-to the attainment of said second
voltage level for‘gnabling said power supply to energize said
load circuit, said power supply when enabled drawing current
from said capacitor to discharge said capacitor;
means responsive to a voltage level intermediate
said first and second voltage: levels for dzsabling said power
suoply when said capacitor discharges to said intermediate

25

30

35

-




-3- 1 level to allow said capacitor to recharge fromsaid current source;
and neanS responsive to the energization.,of said load 5 circuit for

devel oping a steady state voltage across said capacitor to prevent said
capacitor fromdischarging to said i nternmedi ate voltage |level. The
acconpanying drawing illustrates, ig_block and schematic form a portion of
a tefevision_rec iverﬁﬁq i ncorporating a start-up circuit in accordance
with the pred&iffi FPeAtiGY. SIS CAPAGLLPEN tPeEBFIAFISNERAM | $Rih W ERR g

i n- cludes asoamtennan#i0 whi ch applies radio frequency signals to the tuner
and intermedi ate frequency circuitry 11 of the receiver. IF signals are
.applied to a video detector 12, which produces a conposite vjdeq-sbgg@.
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signal is applied to amerti .ect i Lrecyht 16 by way,of sync
in?egrator 17.. The syngﬁgn%g%?nggEég f%g§33%|#2§9F2F8§F§Ve&"vBﬁPF%a| sync
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_ ‘which produces a composite video signal. The video information
of the composite video signal is processed by luminance and
chrominance processing circuitry 13; which applies video

drive signals to a kinescope 14. _

26 The composite video signal is also supplied to a
syné'separator 15, which sepafates the horizontél and
vertical sync signals ffom_the vide6 information . This
composite sync-.signal is applied to a vertical deflecfion N
circuit 16 by way of a sync integrator 17. The sync integra-

25 tor 17 supplies integrated vertical sync pulses to the
vertical deflection circuit to establish the timing of

~ vertical deflection waveforms which are applied to a vertical

- deflection winding 22 on the kinescope. _

A sync differentiato:.ZB separates hérizonfal sync
information from the composite sync signal and provides
horizontal sync signals to the first loop 24 of a horizontal

" AFPC system. The horizontal sync signals are applied to one

input of a firfst phase detector 30. The first phase

. detector 30 glso receives an output signal at the horizontal
deflection frequency from a divider 31 at a second input.

The output signal resulting from a phase comparison of fhese

two signals is filtered by a filter 32 and applied as a
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"4 control signal to a 16H oscillator 33, having a nom nal frequency which
i s sixteen tinmes the desired horizontal scanning frequency. The oscillator
33 produces an,output 5 signal which is applied to the divider 31. The

di vider_31 divides the oscillator output signal by sixteen to produce an
out put %lgnal at the fundamental horizéfral frequency for the first phase
det ect or é’&htﬁmtmna]utumta qfemiogdiena%ﬂ ssqouakz&elqt a hbmiddli nput
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signal is applied to a second input of conparison circuit 35. The output
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31 which Ts e 1 nconi na hori zont al §ync pul ses. During normal .
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proper rzontal cenferin e scanned tel’evi sion raster.
horizontal deflectlon drive s1gnal to a horizontal driver

20 ciycuit 42. The horizontal driver c:chuJ.t 42 supolies
horizontal deflection drive waveforms to a horizontal
deflection output circuit 43."Output circuit 43 includes .
an éutput trénsistor544’coﬁp1ed in ?arallel with a damper
diode 45 and a retrace capadiﬁor'46. Output circuit 43 )

28 supplies defléction current to horizontal deflection winding 47 on the .

" kinescope 14, and develcps flyback pulses for the second phase
detector 36. 'The outout of ohase detector 36 is a signal .
representative of the time diffei:ence between the horizontal
retrace pulse and the pulse from divider 31 which is locked

30 to the incoming horizontal sync pulses..

=

During nommal receiver operation, comparison circuit 35
compares  a recurrent -horizontal rate- ramp voltage from ramp
'generator 34, with a dc voltage from filter 40. Comparator
35 generates a trigger pulse output resulting from the
36 intersection of the ramp and the dc voltage. The time of
intersection ma_{z’- vary from line to line in order to maintain
proper phase synchronism between the flyback pulses and the
horizontal synchronizing pulses for proper horizontal

centering of the scanned television raster.
40 . '
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the 4nput of pulse generator 41 causes .pul se generator 41 to produce an

out put which is applied to horizontal driver circuit 42. 5 Qther suitable ’

circuits may -be used to provide appropriate sw tching voltages or pulses to

t he: hori zdntal driver.circuit-42. An ac |liLge source 53 provides a voltage

which.is rectified by di_ode _bri cha %_Cfllter cap ac'tor 10
Sy
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“including | oad cr .t 65. A shunt regulator circuit 97 is coupled in
paral | el ~wi &% é@rtor _

.supply circuit 64 dram eor léne Sounre BApprovides$ca avnl fagenwhiayulsat ed

66. During 20 normal receiver operation, power
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i s providag he untegu ate ¥ supply via a resistor esi st or
The current d&r&\ﬁﬁ OB PURR UL FLBFULtpAPY, approximately 1 mA, charges
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circuits including load circuit 65. A shunt regula.tor
circuit 97 is coupled in parallel with a capacitor 66. During
normal receiver operation, power supply circuit 64 draws current
from éapacitor 66 and from a regulated voltage source, -for
example 10 volts, at a terminal 99. The regulated voltage
source comprises a secondary winding 60 of transformer 52,
a diode 95,and a filter capacitor 96. The regulated voltage
A 25 at the cathode of. diode 95, for exatnple +24 volts, is applied

' via a diode 67 and a resistor 98 to terminal 99 of power

supply circuit 64. When the receiver is first energized, however,

20

capacitor 66 is in a discharged state and winding 60 is

not energized. As previously described, start-up current

for power supply cikcuit 64 and hence the receiver load circuits
operating therefrom, is provided by the unregulated B+ supply
via a resistor 70 and resistor 98. The current drawn from
the raw B+ supply, approximately 1 mA, charges capacitor 66.
In accordance with an illustrative embodiment of the present
35 invention,' power supply circuit 64 incorporates start-up circuitry
94, which operates until capacitor 66 has been sufficiently
charged to supply current to ‘operate supply circuit 64 and its
associated receiver load circuitry until winding 60 becomes

energized.
40 -



~charged to supply current to operate supply circuit 64 and its associated
receiver load circuitry until w nding .60 becones energi zed. 40 In'the

- circuit shown in the FI GURE, capacitor 66 i's coupled to the enmitters of
transistorst 71, 72, 73, 74, and 75 The basés of transistors 71, 72, 74,
and 75 are coupl ed together and_. he em of transistor 73. The .
col l ector of transisto ?-.%eicéra ﬁgeg%‘ﬁ%g%'t GPPIFLEPT Hfsis orpled 1,5,._!
coupl ed to |eadheiaittarscaf tfhnsxs«hbtsadﬂ.ornof 73,r 85 iamB075.7 2Thes basagpbed t o
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transi stor 8¢ WRiGPUAS G4¢s édtdaetlfé)bbﬂ‘éc%f oFf tbdd 985S e and _
77. The collector of transisto 5is iggpl e&@ t he bases transistors _ s«

87 and 90 arfMither S5 Brapsistwy 81 dscepied o, Qﬁs*%af'ﬂ's’-'@? ?%Wb-b‘ﬂb}léd;/
back to the dmpiedibatk ariai Stsocollgctor tbhehecobllectar ofif tiahsistiort 5. 90 is
coupl ed 25back to the base of transistor 85 via a resistor 91 and to

capaci tor via a resistor h rec iver Jjs, first ned on,
" capaci tor gg begi ns to%ﬁfr“&g Fﬁwﬁtﬁé 53 ssﬁﬁb*'ﬁd%%%’%%?é ?s 70 and
98. Wen t he aapacigmoro 6c @paciitsr aﬁedescappiedl bat the Basesadfttwohe
base-emitler yoldagfdls WRRHES, Ay $RQUL rdsYBLbE o' B9Shbahg, 87 and

90 will saturate: th transi stors saturated, curtent ow
~ through resi SRS eﬂl%qn %Wﬁﬂé&%ﬁéugﬁ cREPLed) ket bhre obase :0Ei st or 90,
- essential |y giunsdigtpd [82;base thle cbdlectber ofStrafpistdr 084 oist comwsied or
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t ransi st or rans
The collector of transistor 85 is coupled to the

bases of tran51stors 87 and 90 and to capacitor 66 via a
resistor 88. Transistor 87 is coupled back to the base of
transistor 76; the collector of transistor 90 is coupled
25 pack to the base of transistor 85 via a resistor 91 and to .
- capacitor 66 via a resistor 92. g
When the receiver is first turned on, capacitor 66
begins to charge from the raw B+ supply via resistors 70
and 98. When the voltage on capacitor 66 is approximately .

30equal to the base-emitter voltage of transistor 90, about .7

24
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volts, transistors 87 and 90 will'saturate. With transietors
8? and. 90 saturated, current flow through resistor 91 will be
shunted through the collector of transistor 90, essentially -
‘grounding the base of transistor 85. Operation of transistor
35.90 theréfore shunts base current from transistor 85, thereby

keeping transistor 85 off. Transistor 87, since it is .
saturated,keeps the base voltage of transistor 76 low,
thereby keeping transistors 76, 77 and 80 off. Transistors'
87 and 90 draw relatively little current, which loads

40capacito_r 66 only slightly. By maintaining most of circuit




. -transrstor é_) Transrstﬁ?s

sat ur at edkeeps the base voltage of transistor 76 |ow, thereby keeping
tranststors 76, 77 and 80.of f. Transistiors 87 and 90 draw relatively little
current, ‘which | oads 40capacitor 66 only slightly. By maintaining nost of
circuit .-7- 64 in an off state while capacitor 6.6 is charging, the
‘oper ation of transrstors 87 and 90 pernmits cppacitor 66 to continue
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t t 8§ 7
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thereby turni n% of f transi stor r-ansi st or base current I S now

suppl i ed 2(5“00? doRELEFi Bh EFaP?hﬁE‘PEtgﬁs W%Pﬂlsﬁ?ar%t 1R M AT Sower
{upply circui théseby f:ukh;dO@efatrve Tr ansi stors 71, 72, 74 and ‘75 act as
current sources for |oa 6 and 0. her oads assoGl d vvrt supply
civCuit 64. These ot hergré #‘%EI upRTt bllajeen%p%otr}’alnsr ase
drive current trensnecervaa.zshcchcmgsnsum mcm I‘melrt%@tmﬂ:lmmlé‘é‘l

‘generator 41. trIR‘éiEtanﬁﬁ; aéén&&é'@i&@ &P E%ﬁ%é&?W?ft&fﬁ‘%étor 81,
desi gnat ed t erm_ nal 8 transistor base drive_current for,_ other
r

recei ver ¢i GFFP?1F§°He7Heﬁn BRARBLSERT S t 64 of4 (Anthsitor 7 °'{§3é’§td'r?é’[
by term ngl f llef tkanedibtop TYrtReh ’Eﬁfr(xjé]?tbnc'ltlﬁétuféédbaiﬂsqmﬂi esbmp rils iy
‘recei ver de uLLs I I or 80,
Which'ts desi ShapSlsEbEBLrEe 17 864  ¥4T. CRRMOELET of Nedliadddlle 78 0 DO
represent at i v&ugns| enr Eranpistensi 8bsandy8d, blverelsmﬁmxgnmq @fif 64

operative, . therhBeek¥ek bﬂgl n@g&ﬁs?@@éﬁt 73 ﬂf@@ré‘ﬁff’éhﬁ | ¥ atdv RlipPiSeq

necessar t ner e ‘Wi ndin
y ﬂ) %y c%n uction og transistors 76 and 77. At this point power

supply circuit 64 is fully operative. Transistors 71, 72, 74
and 75 act as current sources for load circuit 65 and other
loads associated with supply circuit 64. These other loads mclude,
for example, npn transistor base drive current for receiver
ot 26 circuits such as osclllator 33 and pulse generator 41. These
~ loads, are coupled to the emitter of transistor 81,designated

by tetm:mal 100. Pnp trans:r.stor base drive current for other receiver -
circuitry is derived from the emitter of transistor 73, designated by -
temminal 101. Injection current for . IZL c:.rcu:.tty associated with
receiver deflection c::.rcu:r.ts is derived fram the emitter of transistor 80,
which is designated by terminal 102. The diode coupled to terminal 102 is
representative of I?I. J.nptrt devices. W:l.th power supply circuit 64
operative, the receiver begins to operate, generating flyback pulses
necessary to energize winding 60.
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_ During this initial receiver operating vneriod,.
circuit 64 is powered primarily from capacitor 66, which
becomes discharged since circuit 64 draws more current

(approximately 14 mA) than can be provided by the raw B+
40 :



36 During this initial receiver operating period, circuit 64 is powered
primarity from capacitor 66, which becanes discharged since circuit 64
draws nore current (approximately 14 md) than can be Provided by the raw B+
40 supply via resistors 70 and 98. Becagse of the operation of
transistors 87 and 90, which limt the _initial: |oadi n of capaci tor

- capacitor 66 AP Joh aige TQFUSEOTEN 0y and 88der BSCFBsén fgthe gBﬁE?té%pl y

-circuit 64 urdf |tﬁa&gﬂls’cﬂdi:l’s cmrcawdt 9@ wh&enn&ammnetnél xﬁltﬁalca@aaiﬁ@ro% %
di scharged by_cirgc

: a &% a § N2 n uhen Ca C Eorﬁg I? Ia er
falls bel ow t$F zcelncﬁ'r t 5&? Sfl & 53 ?F‘Sﬁg 5153 ég Fehay nd" 1
conduct i ve, 5 Howenergidee powes supprly circuitehé untallgregveba’sqmrelml’el

and 92. The Gy fdidond Woklrat@Qklnue to operate until the vol tage on
~capacitor 66 falls below'a | ower holding voltage, for exanple 4 volts,

“which is insufficient B SARASHEOTOGEN 18uAisrhararull FiEFuibr 6491 15 and
- 92 to mai-nt ai di s BB thnm O loff mnsb@ba&ito;ﬁt 66hivelpagat fallansesdwr 85

(Lurns off. WG LGNS Yl AR Ll 05 Ol 10 VBNSh 2 LERRSES! 9Lga 81 and 90

wi |l again satura ur nimn Si Sto causs"the current :
~ sources of 1Q|¢cmductﬁ4'et.o Hesteores i dmgertat v supplyhofOcuramptstbrouglt and 90 *

- again sat Uratféhé%@%%‘” Yislah 30! | el RiQCHsE Wil Lhike EBRE:hGE- to

Capacitor 66 may t ef ore be recharged as many tinmes as_are_ necessary oy
until the recRSAAFtUH e NfoMRtagSe OB Féiﬁ’ac?ﬁé’rcﬁﬁcﬁﬁ-lﬁrB?F-BUSPy o

- described, theswdi®ntlding WA tERie|t dor lé@é&&lbl&uﬂpkrsbltsrCWhﬁ.cﬁ4lessent i al |y,
“in an off condltl

the J.oad current sources d_un i tor
66 charges to rés‘bfe](felteé} %cf‘*%ﬂty é‘qu cur§ﬁunt Hﬁglt gtrg’ g7¥ 63
| oad circuitbsami 192 rien mremtghmdogmnﬂ t@&p&@-ﬁtt@ﬂf 88. haétbbhms -

sufficientl ydﬁcgﬁhge‘jtra%é?&&f Y AL SF £f Wh'éﬁmt&aﬁgl@%o&hﬁﬁ EQEHQE
operative an renai n operatjve even thou%h t he _vol tag éon cagam tor.
20 r

“falls bel ow tPEk, RN mi rRAPFIRRATS Bie@nd waddi A9848: SREVEALRY | the
capaci t or voltmmriglldﬁf biet zme instloxere hdlidhngrildl cagee thei surgenc hol di ng

sources of circuit 64 to become inoperative. With
20 transistors 87 and 90 again saturated, the prev1ous1§

deecribed procees'will'be repeated. Capacitér-66 may

therefore be recharged as many times as are necessary

until the recelver achleves normal operatlon.

' ' The c1rcu1t preV1ously described, therefore, w1ll

25 maintain power supply circuit 64 essentially in an off condition with

the load current sources disabled untll capacitor 66 charges

to a predetermlned voltage level. Shunt regulator 97 and any

load circuits will not become energized until capac1tor 66

has been suff1c1ently charged. The current sources of circuit
30 64 then become operative and will remain operative even though

' the voltage on capac1tor 66 falls below that predetermined 3

level. They will . remaln operative until the capacitor voltage

falls below a lower holdlng voltage. This lower holding

voltage is intermediate or between the first start-up circuit
_35 turn on voltage and the second load energization voltage.
| The load current sources of power supply circuit 64 are then
disabled and'remein disableﬁ until capacitor 66 is charged to
the upper p:edetermihed 1evel. The circuit will continue to
operate in this manner until the +24 volt supply begins to
40 supply sufficient cﬁrrent to terminal 99.



voltage is'intermediate or between the first start- up circuit 35 turn on
vol tage and the second | oad energizatian voltage. The |oad current sources
of power supply circuit 64 are t hen di sabl ed and remai n di sabled until

capacitor 66 is charged to the upper predetermned level. The circuit wll
continué to operate in this manner un®+l the +24 volt supply begins to 40
supp,F‘*Sl sufif icgipiMg.current to term nal 99. -9- 1 CLAIMs: 1. In a.

televi'si on di splay including a power supply for energizing a load circuit,
" 5.a capacitor coupled to said power supply and supplying current thereto
and a first current saw cerd & telangigiprs aidd spARYCIiNeLudd nR0 e oowed| Y

start-up cirgul o |S|n ns_res sj,ve to the turning on of said
“tel evision d*f‘!%ﬁg% 5 '%o’lﬁ%% %O?aﬁlfﬁr\?gll?age | evel ; 10
" means r esﬁon-‘sltmpaqnm d:dupflﬁd v tsajied (oM fampoily aindl Isppeilydbig o resint
pover suppl Verdi&o taHd aprrﬁsé%&ml@vgo%m doiPlchh yo sQ¥aS abacitor,

capacitor- to charge fromsaid current, source to a secon I'tage | ével;
means resporRiRRVED SURPIM SharkeiP s et soamptd si®siol t age | eveI f or

~enabling said povver Smt&s@lﬂ{ﬁ@ tiolitthd @andingC ont ofS¥addoower supply
when enabl e rre t sai Raci.t or tq.di schar qe sai,d
capaci tor; gE%L QRﬂﬁé%ﬁgi ng ﬁt%ﬁﬁ? ypd §§FHIFWF§t and
S.econd voﬂ-Dage I eveI S nteznsjlmpomg.mmb Eakdt £i0 stuvolltageelevaild

pact tor di AEDafeRs A PU LI SIS A REPloudnd) WPt faRRC T 10
re arge from sal nt source; ans. respon € energl zation
- of said | oadsaid ctﬁle‘ﬂ@rlqmvélléﬁlﬁg dz%tadd@w Sadde cmatcag@ramgbazsesal d

capaci tor t of g Védid Rirkidaddite ftd™ @é&ﬁ@ Qt'dl(.i: %@ J@ivdi;nt er medi at e
voltage level. 2. An arr angerrent as, def.i ne wher ei sa| d Ioad

circuit conprises a hdEFhRaSRANTINS i%h er@lﬁtﬁlé’ﬂ‘el"‘&r ofc P
hori zont al 5 red Ftagey iave Jarfby remlabdi ingy nsenids pos@ Yo suppd vt mcsenédwzlezma!

rate signal slciaocf é’ff/cq{i%oi %isé"iﬁ;»gle asq}ﬁpsltf‘%e\ﬁmegﬁg‘i'ed drawing current
from said capac:l.tor to dlscharge said capacitor;
means responsive to a voltage level :Lntermedz.ate
said first and second voltage levels for disabling said power
20 supply when said capacitor discharges to said intermediate
level to allow said capacitor to recharge from said current
source; and - o '
_ means responsive to the energization of said
o load circuit for developing a steady state 'voltage across
' 25 gaid capacitor to prevent said capacitor from dlscharging to
said intermediate voltage level.

2. An arrangément as defined in Claim 1, wherein
said load circuit comprises a horizontal deflection circuit
30 for developing horizontal rate signals and including means

responsive to said horizontal rate signals for developing
said steady state voltage.

3. An arrancement as defined in Claim 1 or 2 wherein
35 said means for establishing a first voltage level comprises
transistor means coupled to said current source and wherein
said first voltage level is deﬁe_rmined by a base-emitter

junction voltage established by said transistor means.

\ 1) ) O




3. An arrangenent as defined in daim1 or 2 wherein said means for
. 'establishing a first voltage | evel conprises transistor neans coupled to

. said current source and wherein said first vol tage level is deternmned by a
base- em tter junction voltage established by said transistor neans. -10-
1 4. An arrangenent.asidefined in claiml| or 2 wherein sai d

means for initially dlsalln sald u |sestran|st r mean
responsi Ve to said first VOI rg%?m?rbtr E@%r%ﬁfgﬂ% i, elade c%nguct i on’
of 5 whi ch Wanewtealdrmsilmublmmnm@ma&mm w2il. pAwer
arrangenent asgd i{?e@odu s Wfﬁ%ék%?'nﬁ%éﬂé’“}%sedo@xsﬁ%d 32203 4f OF

enabl ing said E s%£&y conpr secon ransi-st or means responswe\t
sai d second vo %—’éﬁ‘é Y ge ot§ Gl clomd i idHs tding emrreadnd gondys tabns aifd
(second) stransykieh €RaNSiskeRhd Kk B b TsSidRHowed Sy neans. 6.

(0]

An arrangenent as defined in Claimb5, wherein said second vol tage level is

determ ned by a zener diode. 15 7 An arrangenent as defined in any
precedi ng ‘cl ai m wher eiSh s@rdagrengementpds gefinedr in aoy prerediagi claigtherein

ol al |y Y SRR, B SheB A B e iy bR AdCoRE O,

sour ces bei rtg:analrsm mean® desponsive tonsadd resigendhiwoldiage -level r cui t

is coupl ed tg), iHg (RivPeid 3 éa‘naﬁﬂ&&wsfrgaf@wé&a&mrmw&l ng

t he operatlon of sal current sour'ces I n response to the voltage | evel
attai ned by means Ginahking spid pqwqre@mrshbr%ﬁ%lﬂw dMeARSyp power
~supply substantially as her ei nbef ore described with reference to the

acconpanyi ng dr awi ngs ﬁ'xoaééangemm as defined in Cla:.m 5, wherein

said second voltage-level is determined by a zener diode.
15 - '

" 7. An arrancement as defined in any preceding claim wherein
said power supply comprises a plurality of controllable
current sources each'supplying Current to a respectiée one

of a plurality of loads within saxd load clrcult, said
20 plurallty of current sources being coupled to said capacltor
and wherein said start-up_circu;t is coupled to the control
terminals of said current sources for controlling the
operation of said current sources in response to the voltage

level attained by said capacitor.
25 :

8. B television display start-up power supply
substantially as hereinbefore described with r_eference
to the accompanying drawings.
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