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relates to smﬁtchlng type regul ating power sypplies for video display
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 Wide variations in load circuit power

20 requirements, such as may occur with circuitry
incorporated in video display apparatus, may cause the
pulse width variations of the previously described pulse
‘width modulation power supply to be quite large. Large
pulse width variations may cohsequently result in large

25 flux density variations in the transformer windings,
thereby increasing the complexity of the circuit and
‘transformer design. A power supply having. a pulse
frequency modulation regulator arrangement with a fixed
pulse width simplifies transformer design and construction

30 but may introduce other difficulties. For example, at
very low load conditions, the pulse frequency may decrease
‘into the audible range. At high load conditions,
insufficient power may be transferred to maintain voltage
level regulation.

35 : In accordance with'ah'aspect of the present
invention, a power supply for a video display apparatus
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mode diverts current from the current source away from the
.capacitor to control the charging time of the'capacitpr

_ and in a second mode_diséharges the capacit&r. The
20 control circuit controls the discharge time of the
capacitor. _ ' _
In the accompanylng draw1ng._
FIGURE 1 is a schematic and block dlagram of a
portidn'of a video display apparatus 1ncorporat1ng a power

25 supply in accordance w1th an aspect of the present invention and
Sg I&(N’ 2209856 W/
also embodying the invention of Divisional Application No. 8825436. ZA

FIGURE 2 illustrates wavefbrms useful in
understandlng the c1rcu1t of FIGURE l; and
_ | FIGURE 3 is a schematic diagram of an embodlment
30 of a pulse shaping circuit shown in FIGURE 1.
| Referrlng the FIGURE 1, there is shown a portion
of a video display apparatus, such as a television
receiver or a computer monitor, in which an AC voltage
from an AC line supply 10 is applied to a rectifying
35 circuit 11 and a filter capacitor 12 to provide an
unregulated DC voltage. The unregulated DC voltage is
applied to one terminal of a primary winding 13 of a
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transfornmer 14.. Transformer 14 may illustratively provide el ectrical
i.sol ation between the AC supply 10 and customr access terminals (not
shown) such as audi o and video input ‘and output terminals. This isolation
is provided.by 5 electrically isolating the video and audio load circuits,
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of a cathode r&?apuﬁéﬁﬁ$itﬂﬂﬂﬁz%quY réiégxﬂXMﬂRR?ratus° - The voltage
generated across a sense winding 34 is rectified and
filtered to provide a voltaée level at a terminal 35 that
20 is indicative of the regulated voltage level produced by
winding 16. The voltage at terminal 35 provides feedback
to the pulse generator circuitry that controls the
switching of MOSFET 15. .
. The voltage developed across winding 16 is
25 rectified and filtered by diode 17 and capacitor 20, - _
respectively, and is applied to one terminal of a primary
winding 21 of a high voltage transformer 22. The other
terminal of primary winding 21 is coupled to a
cbnventibnal horizontal deflection circuit 23 which
. 30 comprises a horizontal driver circuit 24 that suppiies
switching pulses to a horizontal output transistor 25.
Hbrizbh;al deflection circuit 23 also comprises damper
diode 26, retrace capacitor 27, horizontal deflection
winding 30 and S-shaping capacitor 31. Horizontal
35 deflection circuit 23 generates a deflection current in
deflection winding 30 which is located about the neck of a
cathode ray tube (not shown) in order to provide _
horizontal deflection of the cathode ray tube electron




hori zontal deflection of the cathode ray tube el ectron -4- beans.
Switching of horizontal output transjstor 25 generates horizontal tetrace
pul ses across winding 21 which are st epped“Up and rectified by high voltage ¥
winding 32 to produce a high voltage | evel of the order of 30,000 5 volts
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capacitor 3 sho 3,% the solid waveformin 2 E 2A, determ ne the
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modulated power supply since the pulse freguency can also
vary. In the 111ustrat1ve circuit of FIGURE 1, during
operation, the pulse width is eonstrained to vary only

20 within a range of the order of 4 uS to 8 uS while the
pulse frequency may vary in a range of the order of 5 KHz
to 80 KHz. During normal operation the pulse frequency
tends to vary from 40-50 KHz. The charge and discharge
rates of a capacitor 36, shown by the solid waveform in

25 FIGURE 2A, determine the pulse width and frequency. The
charglng time of capacitor 3§ between two threshold values L,/
TH1 and TH2 determines the pulse width while the discharge
time of capacitor 36 between the threshold values TH2 and
TH1 determlnes the time between pulses, and thus the

30 pulse frequency The threshold values TH1 and TH2 are set
by_fllp-flop c1rcu1t 37, which may be of a R-S type
designed to switch at threshold values whieh_are at 1/3
and 2/3 of the supply veltege. The voltage developed
across Capacitor 36, present at terminal 40, is applied to

35 the S and R 1nputs of fllp-flop 37. The Q or output
terminal of fllp-flop 37, under control of the voltage
levels at terminal 40, switches 1n response to capacitor
36 attaining respectlve threshold levels durlng charging
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35 the S and Rinputs of flip-flop 37. The Q or output term nal of
flip-flop 37, under control of the voltage leyels at term nal 40, sw tches
iYW response to capacitor 36 attaining respective threshold | evels during
chargl ng or discharging. The Q output of flip-flop 37, which is a signal
such™ag that slm:wrﬂ:lgchahe;nrg J dmmug cutput BERRE Rl Fpplied to a
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transi stor 43 fb(sa not _con ct]‘l Ng, conductigon of transjstor 46 W I cause
capacitor 36 t&7- he ch arglng current through resistor 41 and

transistor 42 represents a known current level determined .
in a manner that will be explained later. This current is

20 conducted by either transistor 43 or transistor 45,
determined by the level state of the input terminal 49 of
transistor 45, which is the Q output of flip-flop 37. The
degree of conduction of transistor 46 will determine the
charge and discharge rates of capacitor 36. While

25 transistor 43 is conducting, transistor 46 controls the

| diversion of charging current from capacitor 36, which
increases the charging time. The maximum current diverted
by transistor 46 is established, in a manner to be .
described, to be one-half the charging current, such that

- 30 capacitor 36 will continue to charge as long as transistor
43 is conducting. When transistor 43 is not conducting,
conduction of transistor 46 will cause capacitor 36 to
discharge. Therefore, the degree of conduction (i.e.,
current flow) of transistor 46 will determine both the

35 charging and discharging rates of capacitor 36, and hence
both the width and frequency of pulses for MOSFET 15. The
voltage level at the base of transistor 46, which controls
the degree of conduction of transistor 46, is determined



di scharge. Therefore, the degree of conduction (i.e., current fl.ow of -
transistor 46 will determ ne both the 35 6= chargi ng and dj scharging rates
-of capacitor 36, ‘and hence both the w dth” and frequency of pul ses for
MOSFET 15. The voltage |evel at the base of transistor 46, which controls

the degree acaimgérém:ﬂltwﬁﬁef 56, éssért£al Pefomp riéin&y a :
differenti | i fi 0, %laléy% n;%lsm tranS|stors 52, 5

and 54 and sei'r‘Ff % ‘t:eff 621A TR C Wp’)%‘?to?mt‘?%ﬂm stor 54, one
i nput of dlﬁn‘ansarstml' 636rp| iTherimfuti of deraneilstoons4, ?ﬁée;%h utSQf
.controlled ] T. n of di i a

anplifier , t ranS| s &gﬁkrngéfel !\r’/%ﬁ ggrgégﬁ?%rgﬁé‘gdﬁaﬁﬁrgf‘éﬁ& from

term n&l SFQMOIE@I&¢MN¢%W@H§3%IV devBhepethexrisputente wi ndi ng
34, whi ch, dlrfﬁéi"éhtiﬂ déﬁ;bl’fﬁ'léfosr(bth@réﬁﬂi' 8605y 0l Lage i pegdyced by 10

&
t f t back e decreases Wléﬁ respect to [err],
i Lglniaﬂ grr;q}}]a}: M %]?Fé;l?%%ﬁl%&%aﬁ %’E&Be ?Wb’l‘ath*%n%hé‘Fo%SSéebbiﬁére
nore condudirone the crgltage Cﬂ@d@l@p@deaéﬁdsérﬁeﬁsétﬁinéﬁn rﬂ?%hi%ﬁ base
| t of t 4 S so_becone
\r/rgreaggndu t“.[sdéﬁl 2 %s s‘?erlé%@+§sff%gc§% ?‘gﬁiéé éh%?b%ﬂﬁeaPr%g\‘S?\grbYate
as shéfn bytnansfnmmen Mh.vefA# ntlhe RQM]ZA volhtagéydecreasesmgithe MOSFET
| nput pul S-asglldy, wSan0 by, Hiafeebey W8 vare ik nehe HEuFLreghen the

chargi ng curreéent d on. vi a tran3| st e charging
current is ﬁ;\'ntta&?egl%ﬁlf ArePRFLSEOX (24D ?‘F%ﬂs\ﬁpfar?rﬁ%ﬂ’éFEJ-VQS i ncr eased
conduct i on wifidh,ansi $tdiodé-ddhhe S66d ctEaRELE tOF §@ t Paslses hehaepaked

b FET i nput
st o 2 o e e LSRR 0 e, NRTEL LRt LS5 LLRIUSREY 0% o o ¢
nmor e ﬂﬁequ@dﬁqhm@m&w@ﬁ@d&%d walkisrresul £ GiRFcdpacttosi ng t he
regul ated 4@ t3g8 ad aﬁoariév?er@élﬂ@r%éysh@mﬁ'%g .{_jg rgggﬁg&ed vol t age

| evel will cause crease I n the vol tage transrstor 51,
causi ng i t vayed Iy Cyn FIGURE 2A, thereby 1ncreas:.ng the MOSFET 1nput

pulse w1dth shown by the dashed waveform in FIGURE 2C,
when the charging current is switched on via transistor
20 43. Wwhen the charging current is switched'off, and the
current flows via transistor 45, increased conduction of
transistor 46 will cause capacitor 36 to discharge at a
faster rate, thereby increasing the MOSFET input pulse
frequency, as can also be seen in FIGURE 2C. MOSFET 15
25 will therefore conduct longer and more frequently, as
shown by the dashed waveform in FIGURE 2D, causing the
regulated voltage level to rise. Conversely, a rise in
regulated voltage level will cause an increase in the
voltage applied to transistor 51, causing it to conduct
‘30 less, which causes transistors 52 and 46 to conduct less,
thereby decreasing the pulse width and frequency so that
the regulated voltage decreases. The circuit operates in
this manner by simultaneously varying the pulse width and
frequency to maintain the regulated voltage at a constant
35 level. -
As previously described, the charging current
supplied via transistor 42 and transistor 43 is a known
value, with the maximum discharge current flow via
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30 | ess, which causes transistors 52 and 46 to conduct |ess, thereby
decrea5|ng the pulse.width and frequency so Lﬁat the regul ated vol tage
decreases. The circuit operates in this manner by sinultaneously varying
the pul.se width and frequency to maintain the regul ated voltage at a
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- the voltage at the base of transistor 62, which is equal
to VREEZ Since the collector voltage of transistor 64 is
known, selecting the desired value of resistor 65
20 determines the current flow via transistor 64. The base
of transistor 64 is also coupled to the bases of
transistors 42 and 66, so that their current flow is also
determined. Transistor 42 conducts the charging current
via resistor 41 while transistor 66 controls the discharge
25 current of transistor 46 via a resistor 67. Therefore,
the ratio of values of resistors 41 and 67 will determine
the maximum ratio of charge current to discharge current.
Illustratively, the charge current is selected to be twice
the discharge'curxent at maximum conduction of transistor
30 - 52. 'Under those conditions, this results in equal
currents charging and discharging capacitor 36, thereby
providing MOSFET input pulses having a 50% duty cycle,
which is desirable for optimum power transfer.
During startup operation of the power supply when
35 the video display apparatus is initially energized, for
‘example, it is desirable to limit the generated pulse
width and frequency to allow the circuit supply voltages
to increase to their normal levels without undue loading.




the maxinumratio of charge current to discharge current. I|llustratively,
the charge current is selected to be. tmﬁcg the di scharge current at maxi nmum
conduction of transistor 30 Under those conditions, this results in
equal currents charging and dlscharglng capacitor 36, thereby providing,,
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power rans

ring startu erati on of ower_ sup n 35 the .
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desirabl e tdisphay appagatesaisdtprhed uﬁﬁthlagdcftewuamtxytooabhuueege .
circuit su es t Qi t ndue
Condi ng, - PEEYREREEREcTL S0\ AEREATEFiDy' BRGnAR, "Rhol BT AiHLHARYpU (]
wi dt h ahd f¢eaeeh§9rtZancWhagetbeomuﬂeo'ﬂnsplaweappaeetuSSpsay appar at us

is turned Oéﬁerbfﬁéa Cb&ﬁabifﬁr7920ﬁiiisbbfaﬂ§bﬁ595eélﬁh% E&”b@b&hy
conduct, there apaci t or . e viqgeo di'splay
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appar at us |gﬂéﬁéFBgzgﬁ°mcﬁggcF@BWEY21RFFPa§énH|§HHR;§edVQuV¥ﬁ |1 begin
chargi ng frpesistosl P8/, ywhilchefsoirmg aupplrager dividerr eiitht Qesi%to\mhl ch

Vol tage | evif¥a: Ptk REpdEt Bob P92 bl bchArotis " HhRPOB 8. Helisl 4R 0,
t her ebl0t ur bhegbaset pfintrsneistoryi7g médecauseea.ttedtot rtarm 91nor, 77.
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transi stor at ~t ener, I nput pu ses ave narrow.w dt hs
and | ow 15 tr@?ﬁaﬁﬁﬁ€y77 A§rﬁﬁ§15§9Fa?ﬁn§1§&pSFVeF OF cracasdedhe he

v]9| Eage de;/@i@ggdrgéreaﬁtgamaeuh:%nﬁ fvohnl tﬁ:&g&q{seod:es]lgea%e FtlhaQ:OfﬂiéCmt I $n
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of trabSistfreddency.t hAs the gperaiiag subpldy omncmedsesandﬂnnre
frequent. V@Sﬁ:&é& QQ%%bQQ QEBBE‘é %ﬂ:a%ﬁ%&a%' % iy rc% @eeg 1 ts normmal

| evel , the € across” capaci cause tran5|s ors 75 and 76 to
decrease in conductlon of transistor 75, and hence a

decrease in conduction of transistor 76. The discharge
control current will then begin to control the base

20 voltage of transistor 46, so that the generated pulses
become wider and more frequent. When the operating supply
+V1 substantially reaches its normal level, the voltage
across capacitor 72 will cause transistors 75 and 76 to
turn off, thereby endlng the slow start interval and

25 permitting the pulse generator to operate in its normal
manner.

Logic circuitry 70 may also be utilized to
disable the power supply, and hence the video display
apparatus, under certain fault conditions. For example,

- 30 conductor 80 provides an overcurrent sensing signal to
logic circuitry 70 from MOSFET 15. In the event of an
overcurrent condition, the increased voltage drop across
resistor 79 .is coupled by conductor 80 to logic circuitry
70 to cause transistor 71 to conduct, which discharges

35 capacitor 72. This causes conduction of transistor 76
which effectively disables the power supply. Other fault
conditions may also cause logic circuit 70 to operate in a



turn off, thereby ending the slow start interval and 25 permtting the
pul se generator to operate in its nornal mamer. Logic circuitry 70 nmay

l.so be utilized to disable the power supply, and hence the video display
apparatus, under certain fault conditions. For exanple, 30 conductor 80

provides an owimtidiarears@lsisurlsitgnat tie witido displidy hp}ﬂaxfa{m MESFET

15. I'n the ev of ercurrent,..conditi.on he .i ncreased vol tage drop

across resi st g’?ﬁ?ﬂ%@%ﬂ%f@%ﬁ&é‘ﬁ% #%ﬁ%g"i@ﬁ?ﬁﬂ%?y 70 to

cause transistor 71 to Thendutputvof hEldipcfiom a7 ,3shownpac iRIBURE.2B,Thi s

causes conduct;io! | I | ivel | . power

supply. OQher a&l g%{)a{]%"ﬁaé%]eg p%%%ﬁ%éﬁ[lﬁjcg%%ﬁ% 0 operate-

in a -9 sisytEhingh Al EQth MOSERT i Feo I NNder dpareduse i s
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, Sshown in i S squar e, wave pul.se coryesponding to the desire
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shar p- edged p e Ehﬁ?F , | & .S hapl I cuit ' r OVl whi ch

processes the output "SI gr%&g)a?' fﬁpﬁ%%%ﬁg@nﬁ% eggaaéessi%n%

conpri si A§ pulesmpriging radmes/having stontrepkked nismeandsfakbkines £l GURE

2C. One enbodigeindiin A SR N, Cidrd! dmbblairert ¥ gyl §d @fdpihg The
out put signal, from.the qto%ut of fl |é)-flo 37.. is applied to terpm nal
82, whi ch i s (B B 18 AUGG G0 FLCURE, & o ¥he R Signal o ALo%

Ij_r 031 f 13|4p f ljon:r&? g wutguarsa] sfkip-a8lam,3Mhi o, app i edirtentedmivel leough
1.0dae an I | r 15 i t e I, Y urnin :
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ordi nari B chaudses rirom TlomstElop A riamm stransiPor Sdngni svimich, via :
transistor 90 qp4- x?é'%lt&frﬁﬁi'ro\f&wc&foc?@ SN AP K PrdP s SVEhidls WhEDN

capaci tor 87 -can char_ge. e \ ] ) )
base voltage of transistor 86, turning it on. Conduction

of transistor 86 discharges capacitor 87 which is
ordinarily charged from a constant curreﬁt'source

20 comprising transistor 90 and resistor 91. Diodes 92 and 93
clamp the level to which capacitor 87 can charge. The
discharge rate of capacitor 87 is determined by the values
of resistors 85, 94 and 95. Discharge of capacitor 87 .
causes the base voltage of transistor 96 to decrease,

25 thereby decreasing its conduction and causing the current
through resistors 97 and 100 to decrease. As the voltage

./ across resistor 100 decreases, conduction-qf transistor

101 decreases resulting in a linear rise in the voltage
across resistors 102 and 106. The rise in voltagé'is

30 linear because a relatively small portion of the RC
charging voltage characteristic of capacitor 87 is
amplified by transistor 96 and 101. The emitter voltage
of transistor 103 also rises linearly to a level equal to
the level of the +Vl supply less the base emitter drops of

35 transistors 104 and 105. The emitter of transistor 103 is
coupled to the base of MOSFET 15 and provides the actual
switching pulses for MOSFET 15.




discharge rate of capacitor 87 is determ ned by the val ues of re5|stors 85

94 and 95. Discharge of capacitor 87 causes the base voltage of transi st or

96 to decrease, 25 t her eby decrea5|ng i v40tonduction and causing the _ i
current through resistors 97 and 100 to decrease. As the voltage across -
resistor 100 decrease§léj condugtion _of tra si stor %gl de reas%s resultlngyyn

a linear rise in the ¥3ft3§82 %Y85§°}§§i§ gps 26, thfRPYAEeSTREOM se in :

vol tage is 3flip+fbepr3Peatuterminal a8lveuynstebhspstbren8sf ahde8RC

chargi ng vol SihC i i f nsi st or

96 and 101. e en1$é%§1§é é# tﬂ%ntégggPE?O géﬁ Eh g§b1|§§§p?¥ng%?|y to a

" level equal I%Slﬁboreﬁblabd tﬁénféﬁtPrsﬂﬁplyThé§sC§H§e§a§§néﬁFti§n @fops of
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The sel ection o?eva ues for resistors determ nes the 10 pul se -
rise time, vAekernkpescihe:PBhsst Flél§@@? 91 deternines the pulse fal

time. Logic circuitryLdgitl tiigtuatiryel7p ploveteatdvelgnarovddesr @ nal 110
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power supply. As shown in FIGURE 3, terminal 110 is

connected to the collector of transistor 101.



CLAIMS: 1. A.power supply for a video display apparatus c b i -
*a source of unregul ated voltage; a transfodder w nding; sw?mumummuﬂn””m
\coupling said source of unregul ated voltage to said transformef winding in
response to input pulses; and a pul se generator coupled to 10 said switch
meaws« conpri sing: a source of current providing a predeternined current

‘level; a firgLAEMSEent path including a capacitor; a second current path
coupled to said first curﬁent respqnsi ve to the

th: 1 ,
vol tage | evel across 3aid CBBg@%tSPPPiX}f@EUﬁF%%gzgaF&S c@PRara %Nt to

-said first aadmpeishrgeurrent paths when said capacitor is discharged bel ow

a first gredeterninedavg%hggg bgﬁﬁhr%g%}%Q%Hgbggt%%%q capacitor and for

uncoupling said source 0 rent fromsai st and second current
pat hs when sai d capacft §Fapsfenmege¥inddng:a second predeternined vol tage

llevel ; and nmeans respgpst¥R m@ads’ o2 eBuPINRt 388 d &¥eirdedlogcontrol Iing
t he armount of currigtaflom/ sai d second cyrrent path, in order

hr ough 25,

to divert a BBREAB daﬁB&%FgSf%Ph§P§Fn§r@8§F€ﬁPe§WH9npﬁ&ﬂf%%(icapacitor
when sai d somesponfector énputspaldspsedand aapiilker genedd tHac Gohpled &

pat hs, d fQr.gontt [ he charging time of said capacitor; and 30
said se @nd §é%§eﬁﬁi§§#hagﬁ§§h§§5§ﬁgségﬁd capaci tor when said source of
current is uncoupl ed &rsouseedoffi current prowviding aepredetiermiswid control
nmeans contrp&?gggnghggggigharge time of said capacitor. 35 2. A

or

power supply a video. display apparatus conprising: a source of
unr egul at ed vol t age; aatfaﬁ§EOFH§FeR¢n@ﬁﬁ@;1301udln9 a capacitor; a

\_ second current path coupled to said first current path;

15 . - means, responsive to the voltage level across
said capacitor, for coupling said source of current to
said first and second current paths when said capacitor is
discharged below a first predetermined voltage level for -
charging said capacitor and for uncoupling said source of

20 current from said first and second current paths when said
capacitor is charged above a second predetermined voltage
level; and o

means responsive to a reference voltage

level for controlling the amount of current flow through

25 said second current.path, in order to divert a controlled
amount of charging current away from said capacitor when

[ | said source of current is coupled to said first and second
| current paths, and for controlling the charéing time of said

_ capacitor; and

30 ' said second current path discharging said
capacitor when said source of current is uncoupled from said
first and second current paths, said control means controlling
the discharge time of said capacitor.

35 2. A power supply for a video display apparatus
comprising: o '
a source of unregulated voltage;
a transformer winding;



ml m switch means for coupling said source of unregulated
l ransfornmer winding in respamse to input pulses for’
‘prove ditng "an *out put vol tage 5 t hereby; and a pul se genérator eoupled to

sai, d switch neans conprising: a source of current providing a predertm nged
current | eveCLALM 2 CONTINUED a first current path including a capacitor:

coupled to said sourceg Q%tﬁﬂrﬁsahs §°§eegﬁ§lgﬂgrgg?dpgggggg'(y\mwtlng a-

control |l abl e anount of ¢ |ng current I'rst current path durlng
chargi ng of eraxqgehphedtwl age t9 said transformerr windise idoupled to

sai d second fé{é{%@ﬁéep% hihpatcpilsek! e gbevﬁaa&tgt e oRftprid RNitalgeoW ng |
t her ei n. e arrangenent defined in aim 2, wherein 20 sali d second -

current 5atht%?§6b¥roep es a discharge path for said capacitor. 4. The
arrangenment defined i naChalse3genbeatbr sauplednitoolsaiehrsviitch asEmssi ve to
sai d out put ¥8ﬁ%?9 g. for controlling the rate of charging and the rate
of di schargi ng 2 capacitor in order to regulate said output voltage.
5. A power supply for a spurcedefpcuyreptapzowdiditg acpnedesitmines source
of unregul at rfghiaﬂﬁv ed; transfornmer w nding; switch neans for coupling
sai d source of unregulated voltage to said transforner w nding i.n 35
responstOto input pul sB8sE1ERE SUBEPBE Bakbr anGAUMdng & QaPagiit®wi t ch

means conprigéifled €a8P8ailoEouce sENLFTeqtt;r ent path including current
a second current path for diverting a
controllable amount of charging current from said first
current path during charging of said capacitor; and R \)
15 control means coupled to said second current
path for controlling the magnitude of current flow1ng i
therein.

3. The arrangement defined in Claim 2, wherein
20 said second current path also provides a discharge path
for said capacitor. o

4. The arrangement defined in Claim 3, wherein’
said control means is responsive to said output voltage
25 for controlling the rate of charging and the rate of -
‘discharging of said capacitor in order to regulate said
output voltage. ' '

5. A power supply for a video display apparatus
30 comprlslng ' o
a source of unregulated voltage;
a transformer winding;
switch means for coupling said source of
unregulated voltage to said transformer winding in
35 response to input pulses, and
a pulse generator coupled to said switch means
comprising:
a'capacitor;
a discharge current path including current



* 13 - CLAI M 5,CONTI NUED control means coupled to said caﬂm“:“m “u “‘ Z““‘
:pr-ovi di ng ‘a dlscharge path for said capacitd¥s and a chal
‘lncorporatlng a source of 5 charging current sel ectivel ¥ cbup Hed to sai d
capacitor for ﬂijwldl charging path for said capacitor, a controlled
pori{lon of s &L FERT—C ent being diverted via said discharge current
pat h, wher ei rozetirbIlc ureraam dmpijadlmréﬁaléaﬂﬁﬁﬁtdfwfbﬁapﬁbﬁﬂiﬁ :
supplled by +SQUILC rre The ar r angenent deflne in
Claim5 furtﬁig"rs(é:n rr S }la}éq cfﬁ esﬁt&‘% cﬂ‘-ﬁ% nf‘%%’n %upl ed to said discharge
current path for contrd Iqmgme’:umgﬁnt mhatlnfnmrpdﬁatim@aagﬁmgrwmﬂnt
being di wert g AL+ Rl e i spl

arging e 1‘%]{% é’é&%é’ &4 é&’uf‘p@%&%

-corrprl Si ng. a source of unr egu ransf OI’ I'T'EI’

wi ndi ng: swi PAPVRHRY f%rclaiqﬂrrm@asfeh df%LﬁrQ:Jed RARARERRN at @ CoRtERked o
said transfopmtidmdMgdiy rtﬂ:?emjh&ﬁ; t&rf&nﬁ peil 5@ sdi v ed P $ es fedier at or
coupled to s?&d ilv#(:h neans 1:25 ISI]Fg ource of current providing
a predet erm &FS CHIAAT %thlr'r rﬁaﬁfit?f"ﬁﬁ‘?’irot? % capacitor;
second cur r emvread:&ed:mqollmz‘ss ctism bdid dudfent asuprlied B ; sabdnsource
responsiy ﬁg@ﬁé@e | evel across said capacitor, for coupling said

0

source o current sald first and second current paths when said
capacitor is discharged below a first predeterm ned voltage |evel for 35

charging sai d capacit org andrHedrapyiiie Y ¢ the® Wik 1“qu;r;r ti&Pm sai d

first and second current paths when Ssard capacitor.1s ¢ ove a
second pr edeCOMRIHEI DI Tte\RANtxgl) means coupled to LaLd discharge

U current path for controlling the magnitude of said
-~ 15  charging current being diverted.

7. A power supply for a video display
apparatus compr1s1hg
a source of unregulated voltage,.
20 a transformer winding;
switch means for coupling said source of
unregulated voltage to said transformer winding in
response to input pulses; and
a pulse generator coupled to said switch means
25 comprising: _
| a source of current providing a predetermined
O current level;
a first current path including a capacitor;
second current path coupled to said first
30 current path; :
means, responsive to the voltage level across
said capacitor, for coupling said source of current to
said first and second current paths when said capacitor is
discharged below a first predetermined voltage level for
35 charging said capacitdf and for uncoupling said source of
current from said first and second current paths when said
capacitor is charged above a second predetermined voltage
level; and



“"l“”lﬂ““nmm | NUED neans responsive to a reference voltage Level for °
mount of current flow thrldrgh said second current path, in
drdér to Yivert  a controlled 5 amount of charging current away from said
capaci tor when said source of current is coupled to said first and second
currert pat GEAIMy7 GOMTINUEDg the charging tinme of said capacitor, saicky

second current path diREha Gddpomd e AR tﬁf%é%&ﬁ@@éC&@élcurrent
i s uncoupl ed fron110 sald flrst and second curre paths, “said ¢ontrol

means cont r oK FPRUROIiiRh e AMMNL1oL FHERERGC %‘!’ threpahnsatfd first
current pat lzeehid iciaxent ipa#th poi | eardet ﬁochi\fﬁ'erﬁlcbnﬁffﬁlléder and

wherei n_sai d _ne Qu I|n and unco sal d. source gur ent
Conpri o8 = 2TBURE ofs crghiae el Ry £k 814 HapRe Lo HERL, ¢ o,
means respomaivde siomresE ebflcduzag&nt el | caupbad wlslardpﬁrrstrandrspconddi ng
an out put si q@gp L t I r for
coupling anégﬁ%%oupllng Sai sgﬁgggio %# E%ﬁéié&ééﬁiﬁ& tfﬁeaa?sﬁ%p?y for
a video di sﬁmﬁmfatw%cﬁﬁﬁq‘%‘i r@lrléﬁ%%m%@loﬁlﬁ‘ﬁhéﬁG}agela%@I tage; a

transfor mer QguHitGr 3hen said SY¥bhsde r@ﬂ@ufﬁénﬁ%'tﬂ@oﬁ@lédsﬁﬁbﬁe of

unregulated voIt e to sajd trangforner w ndin S eto |n
pul ses10nd s L sfe AR t?ﬁc%‘gp?‘éﬁr?% 2t W“("E:hgng eﬁan’ﬂF? Fng: 30

a source of dbﬂtfx&ﬂtlnmgav&lcé rtgwclpangletﬁmmﬂ salidecaphe!ebr,awherein
First ourremAighiir el CulfBiE' batn SomErils o FERCLPRRRLEBHTGE S 0 72\
across sai d disfffeaientiiak @mm@i¢ngam|mmnesoidcmmat for coupling

and uncoupling said source of current comprises a second NS

15 portion of said differential amplifier and switch means :
responsive to said voltage level across said capacitor for
providing an output signal to said second portion of said
differential amplifier for coupling and uncoupling said
source of current. :

20

8. A power supply for a video display apparatus
comprising:

a source of unregulated voltage;

a transformer winding;

25 switch means for coupling said source of unregulated-
voltage to said transformer winding in response to input
pulses; and '

a pulse generator coupled to sald sw1tch means
comprising: _

30 ' a source of current providing a predetermined
current level; ' _

a first current path including a capacitor;
a second current'path coupled to said first
current path; '

35 : '~ means, responsive to the voltage level across
said capac1tor, for coupling said source of current to
said first and second current paths when said capacitor is .
discharged below a first predetermined voltage level for



isaid first ang second current paths when said capacitori
a first predeterm ned voltage level for , -15- CLAIMS8 ﬂﬂ lﬂ@rfﬂm
ésald capaci tor and for uncoupling said source of current fr0ﬂ1sa|

andysecond current paths when said capacitor is charged above a second
pre@g;ern1ned voltage 5 level; and neans retpensive to a reference voltage
level for controlling the anDunt of current flow through said second

current path, in order to divert a controlled anount of charging current
avay from saiGhLaHb-RGONTINUBD 10 said source of current is coupled to

said first ar&hﬁ?{;&}g@ Md%ﬁpé&it'f@r drd f@f‘tﬁﬁé&hﬁﬂlﬁeesﬁf'&r%ﬂﬂcé'af of

sai d capaC|tor econd ent path di schargi'ng said * capacitor, mhen
sai d source JTURREREAIQR u{ﬂ 3nd, seFend; current Rathswhenr gaid

paths, said cupacitorais drhrgswranwélmgséds@ndl PE£6QéE8rhi NEd OvoTBade

capaC|tor m@g #ISEU&]fIrSt current path conprises a first portion of a
dlfferentla ?i% ¥ and wherein said neans for coupling and uncoupling

sai d source of current nnnqsinﬁspcnsnm@nubpmrtéﬁareﬁceaﬁdlﬁagéelemelal

anplifier an 0SS
.said capaC|t§F§¥gr provi ﬁg an gﬁ@%ﬁpé§¥€H%fr€%ﬁga¥%$égg%ﬁ$ or??%ﬁ of
sai d di ffererﬁﬁ%ﬂn%rﬁiumﬁf& naﬁh.col;plolr@eantpmﬁgptlngcmtm edce of
current, and Jsidt o adkh ﬂ@%ﬂ%&lﬁé nfﬁ&mogsﬂace ¢PEST when.

Soufce. 30 uneai AGHF “sg.sfzg&#w ictis E«a.agfggﬁi?éé’sa&? ecSad's ch
means for cowﬂrmsapmwm cﬁommdﬁemdod:mﬂgm@ tine 6fagaiar mer
winding in responss 40 1AM SAGEE cdied ke SEDSAEQIngoMRIgT o Said
) - capacitor when said source of current is uncoupled from
said first and second current paths, said control means
15 controlling the discharge time of said capacitor, wherein
' said first current path comprises a first portion of a
differential amplifier and wherein said means for coupling
and uncoupling said source of current comprises a second
 portion of said differential amplifier and switch means
20 responsive to said voltage level across said capacitor for
providing an output signal to said second portion of said
differential amplifier for coupling and uncoupling said
source of current, and wherein said switch means -
last mentioned comprises a flip-flop.
25 ' ) .

9. A power supply for a video display apparatus
comprising: : '
a source'of unregulated voltage;

a transformer winding;
30 ' switch means for coupling said source of
' unregulated voltage to said transformer winding
in response to input pulses; and
-a pulse generator coupled to said switch means -
comprising: '
35 a source of current providing a predetermined
current level-



OﬁﬁTTETﬁﬁg—gg—’-——’ a source of current provrdrng a predeternrned |

““l“mm 16- CLAIM 9 CONTINUED a first current path inctuding-a.
m\ current path coupled'to said first current path; 5 -

neans crebpd’hsrve to the voltage | evel across said capacitor, for coupluagfl"

said source of current to said first and second current paths when said,tJf-;

capacitor I s discharged below a first predelé#m ned vol tage | evel for
chargi ng said capacitor and for uncoupling said source of 10 current from

said first and second current paths when said capacitor is charged above a

second predetGlAiN S CONPHYIEDevel ; and neans responsive to a reference
vol t age |eVe|afPIr§@rEﬁﬁéﬁ€9p£ﬁﬁ SABYRA1RG &UEk ﬁ&éuﬁw through said 15

second current path, in-order to divert a contro anDunt of_.charging

current away from sai d 2 BREORAr CHFERNEPATBoGPERIEA Eor pAAL ifdT&Supled to

said first ar&hﬁmwcba:w{ent paths, for controlling the chargr ng tinme of

i d t d d t path t '
Then ol L oor ce ot Ccutienist SrofBonBies Epofhe raltase: Taval abRRRe. et ont

paths, said czaid ctape=itorpnforl couplihg saidhaoyecei of chrtamt.tmpacrtor
further COMPIdS QO el @' o b)Y ERESLHE PRERE! WREnCEATE LaBliidy TRANS

for controlling the anoun urren ow-ng In sar S Pént -
path during Sischagged hgngpgmgarggpprgdetermlned voltage level for

charging said capac1tor and for uncoupl;ng said source of
10 current from said first and second current paths when said
capacitor is charged above a second predetermined voltage
level; and
\ means responsive to a reference voltage level
for controlling the amount of current flow through said
15 second current path in order to. dlvert a controlled
amount of charging current avay from said capacitor when
said source of current is coupled to said first and second
current paths, for controlling the charging time of_eaid
capacitor, said second current pathidischarging said
20 capacitor when said source of current is uncoupled from
said first and second cﬁrrent'paths, said control means
controlling the discharge time of said capacitor, further
comprising means for modifying the operation'of'eaid
control means for controlling the amount of current
25 flowing in said second. current path during start up of
said power supply.

NS



