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2197095 1- REGULATCR FOR | SOLATED CHASSI S PONER SUPPLY Thi s invention
relates to video apparat us power supplies aﬂd’ in particular, to power
supplies that provide 5 el ectrical isolation between the i nput vol t age

supply and the vi deo appar at US%;%&%&-:%&%&M&%& such as
tel evision receivers and ¢o . » por ate power
suppl i es that produce one or nore regul ROWER/ SUBMA | evels for 10

powering var i oughli@ad nilehntiions re 1B dPad ded f&ﬂﬁa‘ira%ru"s ?ew&alé plies
i ncor porat ed wit h| n t.he vi eo ppar at us but é%ﬁ%ﬁrl pher a or éxt er nal

devi cesT such a@Rd c& Ba&L ed® ige t he | oad
ci rcui k—supﬁl y eabt:&gds:aﬂ:a)isbaamﬂotﬁmem tnm"tmputanmwaget BRippase afd 15

conmputer nonito teI VI l vers that include

provi sions for ?fiseggta %igég u&dll% icﬁtr}cruﬁg:esout put through user
accessible ternmnals requNﬂdegomnms.orS@leasr |teé.lelvy.sm arteaeg.vtems and
| nput and out puE el rtgri:_:th | I

be 20 ef fecti vg g’ angaecgr]fom (?al I?ﬁgccoﬁgiliéshe&?cby eI ect r?Jcaﬁ§O I atl ng
the AC |ine- conbélte@TPOUSEr PG AF HPTS TePHnate é—@éﬂed-rsrre‘-iOI‘from
the user aaoesspbbeﬂm@d vairti Shist 1@@@1&:@&1&@%%@9%1@3&1@&:&*1&5 are

conduction current .in to effect 25
regul ati on of t%gpg‘g F@%&%ﬁ&%ﬁ %M&Sﬁ\gﬁa 80 RRPAFR gy DUt may
supplies. Wth bbeppmhemény&ommmgammessolmmgzssta womputer.t The

not possi bl e {0, igueetly aulee o Laglatk ol Yrled %a.l%g&qicu&ttes%ggquary

‘W ndi ng connecte circui tS to gulation or cont

that is connect ¥@ltagesemay ber @uiitediseyeste  Rantisndegidyedn theocase of
avoid the agdedcaﬁghte&dm@amlo% Uy MOnitor®e QRRT 1o idlion réReisR 1% that
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Primary side reguitputothrionghy asermagccesisdbdet deximimadfs Ima;duma(smrte inaalntss
or ”alfunCtiOnsfggrglectrically isolatiﬁg the input and output terminals
from the AC power line. Electrical isolation may be
20 effectively and economically accomplished by electrically
isolating the AC line-connected primary winding of a power
supply transformer from the user accessible load
circuit~connected secondary windings. The conduction
current in the primary winding is switched to effect
25 regulation of the secondary winding-developed load circuit
voltage supplies. With the power transformer being the
isolating structure, it is not possible to directly couple
Q,/ ' a feedback signal from one of the secondary
' winding-connected load circuits to regulation or control
30 - circuitry that is connected to the primary winding of the
transformer. 1In order to avoid the added cost and
complexity of a feedback isolation device or structure, it
is possible to provide load circuit supply regulation via
~ feedback from the primary winding side of the power
35 transformer. Primary side regulation, however, may make
detection of load circuit faults or malfunctions more

————



-2- difficult than when load circuit feedback r-egul ati on arrangenents are 4
utilized. In accordance with one. aspect of the present invention, there is
provided in a video apparatus, a power supply conprising: a source of
unregul ated voltage; a first winding cegpled to said source of unregul ated
vol tage for being energized therefromand being non-isolated therefrom a
swtch coupled to said.first winding and electrically nonisolated therefrom
for control | dk§fitelenthghzuhennloadseischiits feesidbdicky rieguletiamse to an
I nput Sig”alérr§n§§ﬁ8ﬂg wapdi Qgi15kegtrically isolated fromsaid first
wi ndi ng, being en rglzeﬁ I'n response to the energization of said first <3
wi ndi ng for providing $8waFcpsdanceawithegns aspect of the swlesead frony,
said first Wipebneiba PheyediBIp#otiaah iacdbathed Appar@uis/eqd in "
response to the voltage devel oped across said second W ndi ng;, neans
responsi ve tBPgﬁfds?PgSY F@@BBEE&“&ana|SPBF°ﬁr8 ulRgY; aG%Fput si gnal
neags inc}udvaytagehird ﬁindtngin&&ggrboabl;djfelgh&d Sbﬁﬁbﬁabﬁ first ]
wi ndi ng, for I ¢l a Si sderd in.response to the
current fIom?#%géggégg?rg§i§§ﬁgi%8? §%§580%ﬂ?gﬁ?%§§n§%$F8?FFFbSPEE I sol at ed
from sai d fibeingi nahnisehatedspbatrefvoms sai swischutospded tansgatid sai d :
second T eedbapksel iaihg afANBTELLRIcARNY hBATLCAALA et UrkEl o2
accordance w th another aspect, there, s provr.eg LN a vhgeq apparatus, a
power suppl yCRREEPII1IRG: thessnrEgiszptinneghl srdd fdrssgwinding: 4o wi nding
coupl ed to spésponseCceoohnuinpgul 8igdalel t agsetondabetingiager gi zed therefrom
and being el tr'call¥ non-iioLaéeg theretaogg'a swh%%h‘cou led to said
first wndi rgrenatEr3ttYi aPEOtRANFESIaE84Y: fdF St YPPAPIeoRBLBT i ng t he
ener gi zat i orendrghzedf instrespadsagtonthespoesgizationupfesaidoddreant r ol .
winding for providing power to a load; means ' \~2
electrically isolated from said first winding for

)

providing a first'feedback signal derived in response to
the voltage developed across said second winding; -

means responsive to said first feedback signal for
producing an output signal; means including'a third
winding electrically isolated from said first winding,
for providing a second feedback signa;_derivéd in
response to the current flow in said first winding; and
control means electrically isolated from said first
winding and résponsive to said output signal and to said
second feedback signal for generating said input for said
switch. | '

In accordance with another aspect, there is
provided in a video apparatus, a pdwer supply comprising:
a source of unregulated voltage; a first winding coupledz
to said source of unregulated voltage for being energized
therefrom and being electrically non-isolated therefrom; :
a switch coupled to said first winding and electrically
nonisolated therefrom for controlling the energization of
said first winding in response to a current mode control |
signal; a second winding, magnetically coupled and
electrically isolated from said first winding, being



signal ; a second wi'nding, nmagneticaliy coupled and electrically isolated
fromsaid first w nding, being -2A- enerqgized in response to the

engrgi zation of said first winding for providing an output voltage to a
scanning load circuit electrically isolated fromsaid first w nding; neans
electrically isolated fromsaid first mﬁndraﬁ‘for providing a first

f eedback signal representative of the output voltage provided to said
scanning load circuit; neans including a third winding electrically

i sol ated fromsaid first wi ndi ng, for providing a second feedback signa
derived™in respommergnzedelnuresponseom0|hheaeﬂefgmzatmondoﬁgsatdrfﬁnktnnde

cont rob<reans el etdifal byl apb ghagnlr 8 Sakut | 451 0hR0LA0a200sREERG"ST Ve

to said first an seco enera Sard current node
control signal t%Pﬁ%g%%é@%lgaF836§¥p9§113I%ﬁgba§ﬁdaf§QMréﬂtdnﬁUESbaS|s and

means for coupl ipnedhg; C%é&ﬂé épéetss?ean?& §é8ﬂ§£e&r9%ﬁaéglﬁufi§§{: mode
control means to sa d s rOVIglrghe ectrical i1solation

t her ebet ween. | ¥t ﬂﬁaﬂ??ﬁbgﬂgﬁmﬁn efesfback EkEn2s a bl ock and
scheratiﬁbdgagramep&esemmﬁti@e of ahéldﬁep?ﬁpﬁbatugelpﬁbvgﬁed ﬁop@ﬁ@d _
supply enbodyi n | S | ] n. Lrin t he . lhere |I's
shown a vi deo %ﬁ%ﬁ@éﬁ%s?ﬁgds§¥ﬁg&£§? aﬁg?gfeb?g}ﬁﬁln?eﬁe#é%?ggvlngbﬂguter
nonitor, for exegteicablyhisblatedufremosaid fbrstgeindingucfions an AC
[ine supply, 1S gR6didifg abyessndl tbea &ékCQ%%§¥llée?ﬂge§ Lhered Bgse t
capacitor 12 to forma source_of unreg u vol tage t i's a ?o
one terninal of %Pﬁw??ﬁ#?nVﬁ%H?“glnlaaléff%rsEdeﬁd%Fﬁnsf6ﬂﬁ§¢n§5m°de

CQurrent flow fraferteoLNégs 26 PecOEiyRl 1R0sSDMEEE FHEAUGRIAT ENREY
K,) | winding and responsive to said first and second feedback
signals for generating said current mode control signal
to regulate said output voltage on a current mode basis;
and means for coupling said current mode control signal
from said current mode control means to said switch while
providing electrical isolation therebetween.

- In the accompanying drawing:
the sole FIGURE is a block and schematic
diagram of a portion of a video apparatus including a
power supply embodying the present invention.
Referring to the FIGURE, there is shown a
_ video apparatus, such as a television receiver
</ or computer monitor, for example, in which a source
of AC wvoltage 10, such as an AC line supply, is
rectified by rectifier circuitry 11 and filtered
by capacitor 12 to form a source of unregulated DC
voltage that is applied to one terminal of a primary
winding- 14 of a power transformer 15. Current flow
from the unregulated DC voltage source through primary



-3- winding 14 causes current to f|OM/aRd vol tages to be devel oped across
secondary wi ndings 13, 16 and 17 by.tranSforner action:. The voltage
devel oped across winding 13 is 5 rectified by diode 18 and filtered by a ;

capacitor 19t e ﬁéf&%f@éﬁFgélggkéggg SEdé%Bgrghaaboi%a ek %%ggtively havi ng

a |level de5|gnat ower vari au Scircuits of
the vi deo BHEBIR alcwéos/%waa@n@mmmdzagsoéé wifidiand 18 by 10

rect|f|edlmtéhggkrjgkaggtiéﬁxered by capacitor 21 to forma DC supply
voltage that illustr veI rOVI ower, to S|gnal proceSS|ng circuitry

22. Signal processi %lY ?9? Ev?gPﬁggrﬁFF9§ yYi-Bgdinged 3, dg, green~*and
bl ue (B Gr@tﬁése@rmg edii odeleb8 sandakilteredgbyi "ahc&p&&:.to&ymehtenl Zi ng?

| (S I
S onal soumaSfucs B NEFEed! &' APULeRERIL "2, ERancE PRk aReTY: Rabibg
22 producesatlﬂ?ekxﬂeiﬂqnmteﬁd+%lu@hEGhomamrbeeusegnabspmherhvareoappI|ed
to the el eclyg Y- 0 - cathode ray tube (CRT)
£ SV PSES OE t&@0$163839%p9£ fugl

24 via a conductor 25. The volta acr oss mnndlng 17 is rectified
by a di ode 26 and f|I?@ﬁéﬁ°%§a%¢c@ﬁ%ﬁ}?B?dBBCFSSFoWﬁﬁﬁlge @pdBy vol t age

tHgat |:zsot | : Irﬁtmiewlb%@mhéozoowt fipeeréanbg! cd?ébﬁtﬁbroﬁlctbclﬁb%ﬁ?’tl _
rizonta ot C uc cti.on signa at is
applied to aaﬁaoc pﬁ@’(ﬂl@é g{] % ﬁ?% %%:g gﬁ?g%ﬁeﬁYhBFP‘z’bﬂFa pag‘FFeEPl on
wi ndi ng, waigndbmrogessing civehitryi22. yokigladl pooaesding t he neck of
CRT 24. Hordﬁcanféﬁgeié efiix?é‘tféfﬁ}%i?%ebélﬂﬁc?éa”' ﬁf-geh” gfla peperation

by an appropriate rizontal o afe s roni zi provided by
si gnal proddesitrg B) Qefignated \video cshanals, FEpnngh§hoﬁner 15 provides

el ect niscal dyriaidmiz ey Wekgnale($ ) peviapal séf Hebeagensauifgut0 and the
2 scecron Y S5 “ShSE o PEEPRRLE 1AL RRELS (BMETaRSRNI
such as a computer.: Slgnal process1ng_c1rcu;try 22 produces
the red, green and blue color drive signals which are
applied to the electron gun assembly (not shown) of a
20 cathode ray tube (CRT) 24 via a chdﬁ¢t§r 25,
The voltage developed across ﬁinding 17 is
rectified by a diode 26 and filtered by a capacitor 30 to
form a DC supply'voltagé that is illuStratively used to
power a horizontal'deflection circuit 31._ Hérizontal
25 deflection circuit 31 produces a deflection'signal that is
applied to and produces a deflection ¢urrent_in a
horizontal deflection winding, which forms part of a
deflection yoke 32, located on the neckibf CRT 24. R»J
Horizontal deflection circuit 31 is synchronized in
30 operation by an appropriate horizontal or line rate
synchronizing signal provided by signal processing
circuitry 22 via a conductor HS. | |

Transformer 15 prov1des electr1cal isolation
between the line supply AC voltage source 10 and the
35 secondary-connected user accessible load c1rcu1ts, such as
signal proce551ng circuit 22. This 1solatlon is indicated
by the use of different ground éymbols in the FIGURE.



by the use of different ground synbels in the FlI GURE. The gener al
operation of the power supply will now be <¥®scri bed. The horizontal or |ine
rate synchronizing signal on conductor HS is also applied via a termnal 39
to the synchroni zi ng i nput of a requlator 5 control circuit 37, which
operates as a pul se wi dt FFEFRAEA] ‘Eltﬁ‘##n’b’-%‘?a‘?? _the @over SMRRLY #pbbk at us

bef ore synchronics e RI8sESi Fe®. avmé at&mzéﬂneai ree Imlmérequency of
regul at or contrgl (ii rcuit. 37 |s es]t1 sfor_g33 and citor

34, Regul at or i 4d 4 St n | SRRyt B D4R gt RppLEEE o1
i nt egrat ed cir chexmiral raﬁa:qytplseoham@mmmmm 18 4Rf mgwbam:ed by
Uni t r ode. pre‘;quﬁ# j vgl ﬁgtgsper Q&é%g%ég} age shoun

wi thin the outline at or con operat es

as a bypass caﬁ&ﬂ‘tkﬂmr ~T r d?ibﬁ'lsflg)rs%rqﬁlp efhdthesyidee Mﬁmﬁj@%&?ﬁe
pul se sl gpg ?Orgiﬁftﬁ?édﬁh xﬂsémlmvgévéﬂaﬁmulas@rfﬁé@tf@nm gcuit 37
is provided fro e secongary devel oped +V su rm na
power supply ir#?{ﬂ aton Fertre ‘%&%‘Fﬁii#iuﬁ e\)s,té? %‘?ﬁdﬁ’é
49, l[))}J_ri Eg st arﬁes&sttfr t3ge amliezmp?ﬂclt@pm at lRegulbetor ecomerod cimgiit i 37
establis p re ' 4 t r | Lcuit
37 from a%& ar %‘V%plis%lé%o%‘?&v% lﬁ] glr'x?t\f:/e ?Hé& %e&%#eﬁé ﬁ#édé“
vol t age supply tme)l@aszagmmm of 'Q,Q)rﬁ&#m omnufieckered by Um.trode The
Todul ated st CiRe A Pive RN duntlofs S61OMIE itegrated bifold Slde
aci f or

wi ndi ng 41 of #h9 ’g‘f’m the %‘FH?FE) ‘bg 'ﬁ?‘ & %& $¥cﬁ’a’t’ﬁ’% b%.?ween
_ Iregul at or cont rcwlpaztitcmr t38 Toperhtes cas ta \bypass | sapdcitooni sTtansistonmB36\C

i ne sour o - C Lol . :
tragej rré'r% 423 a%epﬁs*s%o#vég $%‘g'|;§# %"J: %ﬂ%g %Péé%%%g% Jf&tt‘)l ish a
dri current |Qpestating mpm:arfonpregulaf@ommtmbmu@@ltta)7ti@ base of
a transistor 46rJffasdi £54h "thé S0@bndsry! @dveloped +V supply at terminal

29 to a power supply input terminal 48 of regulator control

circuit 37 via a diode 49. During start-up of the video
20 apparatus, before the +V supply is established, power is
supplied to terminal 48 of regulator control circuit 37
from a start-up supply 59, which may be derived from the
unregulated voltage supply through a number of conventional
means.
25 ' The output of regulator control circuit 37 at
terminal 38 is a pulse width modulated switching signal
; that is applied via coupling capacitor 40 to a winding 41
K,V of a tr;nsformer 42, which provides electrical isolation
between regulator control circuit 37 and circuitry that is
30 nonisolated from AC line source 10. The switching signal
developed across winding 43 of transformer 42 is applied,
via resistor 44 and diode 45, which establish a drive .
current level during start-up of the video apparatus, to
the base of a transistor 46. The switching signal is also
35 applied via push-pull drive circuitry 47 to the gate of a
field effect transistor (FET) 50. Transistor 46 and FET 50
are connected in a cascode configuration. The switching
signal from regulator control circuit 37 cause transistor



35 applied via push-pull drive circuitry-47 t-o the gate of a. field effect ¢
-transistor (FET) 50. Transistor. 46.,and®FET 50 are connected in .a cascode
configuration. The swtching signal fromregulator control circuit 37 cause

transistor z¢ 48 #89 BT 220 hl 323 &b “'md-ur'r 'é‘@aé&%@t eSppd K 3 3_5‘% t ches
conductive stat es 1 n response o SWtcC g Sul s romregu ator féc}?ﬁ % ol
circuit 37cpagustiveastatessiisn mesp@nsa)mcqwzcﬁclwmrmumm fromherefore

?I din E ur Eggﬁlﬁtogrt e?morcﬁ@tﬂrt E:y's fﬁs‘té&vd tHid If&ﬁ@s@d& §4t§r O]t
ransi st or 0 Si S on_and openj n e.emtter o .
transi stor QEdPE #%ﬁg %?’orwlhg' J"ﬁ?e SARRE 13 t%'cﬂnll-’é‘gs conduct i-ng,
currens fl uwanbn.srnot‘hewmmglﬂchtoeﬁf by pulkicing hrlmlg&iniﬁrtdmrcyfvm ndi ng 144 a
wi nding 10 . a YR t ath of

{r ansi ot or CHERRIEEOR, W AN W it Snihsihady i G dAS od B the

wi ndi ng 53ewsf ttezn ofotransiztorodtddw rteggnémmsnesmelecwfﬁm When
response 1 @ransh8tor’ W@Wilsh clndlicidny, éﬂ&éﬁt‘.’?o’i& o ARSI StOr 46 in

order to 15 quickly safurate transi'stor 46 an i ntain |t in saturation
to reduce BBRESUAALERLRG &SRUTce, fFALAUSh PFIN AW iy B HABNG or m a

snubbmg Ci BRUDIE taOtgbmrﬂommew eﬁﬂfegxcomeat&idmﬁtsurr Hatls dﬁngergg
nonconduct jve_i rder,.tq_r anpl.it ude qf t spi ke
applied to FPQR&F%P& 4&6 ";gﬁ‘& ‘ifhgdxer%y &%ﬁ&%%ﬁgﬁ to renove
base char ggrbund.t r Sesosdary4@indimg Seh o transfomer i pabvides
nonconduct p¥genlhacyob! 842 g Rugredt], L rds \eﬁéeaggg AR 4171 qpa'

processing Grrcult éﬁ- hori zont'al™ defl c I on circuit
|7

regul at ed B3DE3RGr i1 N@at Rd-ogier P4 \fo% ansistan Ak Jéwqmﬁlhd-'-%ul ses of
regul asor ﬂka!y shatatates tran¥igitd 46 dhd elLimbaias itthq:fonduct ion

eVl ofskhalishokote il hengel e Sl opptaal dgroush )
nmoni t or, fneses&npl 86 and slmebe:ﬁé?arfpmma,mmmmmrtdmh*sanb cuit
supply vol L3880 eh83\ALAln! Rransistor 46 is rendeted nonconductive
in order to reduce the amplitude of the voltage spike |
20 applied to transistor 46. Zener diode 60 and capacitor 61
act to remove base charge from transistor.46 when
transistor 46 is rendered nonconductlve.
The voltage levels of the Dc voltages applled to
signal processing circuitry 22 and horlzontal deflection
25 circuit 31 are regulated by controlling the duty cycle of
the output switching pulses of regulator control circuit
37, which in turn determines the conduction interval of
transistor 46 and hence the current flow interval through - \\)
primary winding 14. For a video apparatus that is used as
30 a computer monitor, for example, it is necessary.that the
secondary or load circuit supply voltage'be'regulatéd to
close tolerances. Such accurate régulation may be
efficiently provided in part.by establishing an output
voltage related feedback signal from one of the load
35 circuit supply voltages. In order to avoid the cost and
complexity of an electrical isolating component, such as a

transformer or an optocoupler, be_tween the load circuit
supply and the regulating circuitry, it is desirable to



cfose tol erances. Such accurate- regul ation g@y be efficiently prbvided in
part by establishing an output voltage related feedback signal from one of
the load 35 circuit supply voltages. In order to avoid the cost and

compl exi 1y of agedleehikCahel 10l KATHATOU +ralGlbgi ft AR o

an optocoupl er, “béetween 't he circurt supply and n
circuitry, it i$hgesamghpzound potentigflsr @sc Shown Ilé'ad-‘—hﬁ chIli?fm.arﬂjlqme

regul ating circiinhity they! BeeSaAbR; %qlart@dootqmé Ve Infd RE
such that they are ngnlg Iafe 1he re%atl n% éillergc‘%ﬁiy%lrmsltﬂ:tﬁre}ﬁr{

el ectritcal |y i s&hgPeler ﬁFFFéc ling vplypge -
,arranlg}enent 5 assapply.i nwilth Ehﬁ?dRE,rrnalmgemtrmt aeolshitgh rigl ajtrd Ffm.tﬂna,clthe
W nding 16 and PEtERFosPRya8 FRda Es Rtk SR aF e, £y the
circuit 37 via wofitadeadevedomedk acaossi geuyndasnystccxr s’ mimair@ lfncargs,

vari abl e resi st L +R6 Olgt

si gnal devel opegcsf rgg%eeﬁgysgggigggy %r?&r-m%fé' reggu at esg’i;{ e out put vo]Itage
with respect tocizcuati 8dsvia ghdeedhacly e QOMPIHEING MREdishans &Y

and 68, anggvarggabhfdr e8i, svaheﬁlteorr@sas&r e\sol taaﬂaedapacci%ztfw The
establ i shes a voI& e for li f.ier at term nal 67 of

regul ator cont r ¥PLEREEUFE g;e \/ F%Q&%?k E%y RS £59% T8 t age

| evel ?t whi ch tsbleo?dhpyt winltiage 1i6s rremmaaiesd th‘émmpumwoﬁtagae wicit age
control error Lfi n r g ul elg I

illustratively efﬁetgoggf%:‘%\%lgltrbe erglné% vo Q‘Bg:t q‘(}ne&lelqﬁ}h{ r&t;“ﬁ'ue
current node coRtesaBtoiI'SCéﬁt aydoﬁ&.egndaﬂ@rm Jesgistan t5%7f014¥_!ntﬁ)dy| ng
an aspect 9&- t heoﬁ"eaaenhw&a@et ot it AR d wtsﬂje tfh Qd Qiirdpde

I circuit of regulator control circuit 37 Iustratlvely

'prp ded by a sP@Ranfiesr anpHtagty Fegmingl &7 qﬁ(ﬁﬁﬁ@%ﬁﬁqqnﬁﬂp RdiGiFemit
This signal is ggrivedriablearesidited 65 adjusts the voltage level at

which the output voltage is regulated. The output of the
voltage control error amplifier internal to regulator
20 control circuit 37 illustratively sets the positive
refetence voltage for one input of the current mode control
c1rcu1try of regulator control circuit 37.
Embodying an aspect of the present
invention, the hegative input of the current mode control
25 circuit of regulator control circuit 37 is illustratively
provided by a signal representative of current flow in
. primary winding 14. This signal is derived from a winding
&#/ 70 of t;anéformer 52 and is applied, as will be described,
to a terminal 71 of regqulator control circuit 37. Winding
30 70 is electrically isolated from primary winding 14 yet is
responsive to primary winding current through winding 51 of
transformer 52. The current in winding 70, representative
of primary winding current flow, establishes a voltage
across resistor 72 via a diode 73. Resistor 74 and
35 capacitor 75 form a low pass filter to remove noise spikes
' from the current-related feedbéck signal. As the primary
winding current ramps up or increases, the voltage across
resistor 72 reaches the positive reference voltage for the



70 of transforner 52 and is applied, as w l:l be described, to .a..ter-m' nal 71

of .regul ator control circuit 37. Wnd| rrg‘SO 70 is electrically isol ated

fromprinmry w ndl ng 14 yet is responsive to primary w nding current

ough wi ndi n of .trans r 52. The _cur.rent ndi

oy edont o SYELGRE BPHAr GORERALGTEaT SPIAIIAT and e audbyt s

across residtbver2isi tusnddod€f3thiteebyt wonticlildndp thecmﬂmd ariddh forma

| ow pass filte e e_sp r.gmaqthe ack
{;g £hé {x€ t Q?lsé atl lt%%fuka‘i 3té"u THe %‘cfe%taﬂﬁ‘ﬁ]é %g%;a .

si gnal . curren or 1 ncreases
across r e5| ermhf:zereaé hegnsmsus@sﬂt sﬁeﬁl'!@ftertémero\matg&g@ﬁ dnpute - 7-.~

Currentsmdeefﬁﬂﬁaﬂl 72%%:18@&&@:&%6 Qn@ V@ﬂ@lﬁ%u@ﬁ% GiiMhilng t uraed

of f, thereby control pul se of the output pulse at term nal

38. The curP‘é:hFe nBGEHGr gGFm&HﬁItF@l -er IPs té’d-rﬁst‘ﬂfaﬁ\ﬂeé'd the primamye STReRfe at

input 5 terfigndimite@aBooh B¥veddefudlvald thMd Ratid E Wi &¥1rg pul se
i imted to a | evel

being term pate S nmanner _t he iL,mary. current

equal to th lYéa?‘é %-Y Ei"ﬁ b SPLS&RIC e%at'}fllet f?etcrrgﬁ"&tgﬁcjzvm ue of resistor
72. Over curoeercyproéntt protestibar dsy thexrebgeprovided. - - The

previ | y descri bed l put
vol tag(taﬁand primry Eﬁg’egréggppé%fgg %Faheo%n %ﬁyﬁg %&%&I geor co% ro
circuitry |§1€¢1é1~:f-rp§aw-9eﬁohp§8| ouEputy Fioliiages anch Paagpagah vdaddng 5

out put circghitpenthpegliYakisni.di ng direct feedback of output voltage

information to.the regul ator ci rcuﬁ% and 3fford| very gccurate
regul ation of the output supply voFfgg&sgulater)gomtrpl’ Gireujityy, is

appar at us, eleocteicalpypl monisolated from the secondary-connected
15 output gitduits_, thereby providing 'dir_ect- feedback of .
output voltage information to.the regulator circuits and s
affording very accurate regulatlon of the output supply
voltages.
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eonprising:.a.source of unregul ated voltage; 5 - a frrst—wndi ng

coupl ed to said source of unregul ated vol tage for bej ' refrom
and being non-isolated therefrom a swtch coupled tHMﬂmml,EEM,ml ng
and electrically nonisolated therefromigr controlling thetlOn s &

energi zation of said first winding in response to an input signal; a second
wi ndi ng, electri52¢l$§isolated fromsaid first w nding, being energized in
response to the energizatipn ofIsa widestapparhitgsf ca Powyt GgpPpwer to
15 a | oad, nqug éle trically isolated fromsaid first winding for
providing a firs TRe %%?’signal derived in response to the voltage
develigped across sai d secoadseundengf @fregulated voltages responsive to

said first §eedback signal f Rg._a t,.si ’ i.pcl udi ng
athird mﬁﬁ%ing eIectrical?yfiggﬁgggﬁa$€gn§g§#%g§iFétg§?§d§§§?8§o??
provi di ng a secotRreFeldted velhavedfervkeing enepghzed: thenefromrand f| ow

in 25  said firgédingndbRdisénste@nthelefBans €l ectrically isolated from
said first winding and responsive to saLgdou put,signal and to sai d_second

feedback signal for ‘generafi BEtEGRCORRLEdr b9 Said L4FFtnwinging and| g
vi deo appar at us, ekbegtricallipphynisopatédnthefefoom Copf contegilshgdthe

Tor bt ng der g SePOHEFFOUIoL sh8a  Bifaf i iify, I mhEpEHRLTE] i ouhBuE
therefrom a swistgnabupled to said first w nding and
: a second winding, electrically isolated from
said first winding, being energized in response to the
energization of said first winding for providing power to
W, 15 a load; '
means electrically isolated from said first
winding for providing a first feedback signal derived in
response to the voltage developed across said second
winding;
20 means responsive to said first feedback signal
for producing an output signal;
| means including a third winding electrically
isolated from said first winding, for providing a second
feedback signal derived in response to the current flow in.
25 said first winding; and _
control means electrically isolated from said
. first winding and responsive to said output signal and to
\v/ A said second feedback signal for generating said input for
said switch. | '

30



el ectrically-rentsotated therefromfor controlling the energi zati on of said!
~ first wnding.in: to a’'current 10 node control signal; a second ,
"~ wi ndi ng, \‘M@I‘ agpl ed and electrically isolated fromsaid first 4
w ndi ng, 118 € szed i n response to the energization of said first
wi ndi ng for providing an output vot2ege to a scanning |load 15 circuit

electrically isolated fromsaid first w nding;  neans electrically isol ated
fromsaid first winding fao provlging a firét f eedback siﬂnah
representative of the2eutpt?® %oY12GR PPBIFAENSr 02sBPYCECSHRPAY | 0ad |
circuit; 20comprising: Means including a third winding electrically '«
I solated fromsaid first \/\A'ndin%,n for providing_a second feedback signaf

derived in response t8 BREXEEr Pénunmeghlatedhive@ltaga: winding; current node
control means el ectri aalfiysits aliniddthg? Touplad aid) Jaild isdmrsé eF and

current nooeBe8Rhiaren”yeltacs 1Y paina A Shstieddon id Hhidh:
nmode basi s; edadtrieriliononsipoilageshitherefivomt; node control 30 signal from -
said current node congrg i@%ﬁ”%o’hﬁlﬁ? %S\gat]_@ f‘ﬂ'éte vﬁrn%fﬂrfa %‘fl ectrical
I sol ation therebetween. 3. In a“video apparatus,; a.power supply ..
subst ant i al p}eatrherdly Bendsplaged ttﬁlql‘@t%%(,f@q SaHgadd ina ddganyi ng
drawi ngs. energization of said first winding in response to a current
10 mode control signal; | | | |
a second winding,_magneticaily coupled and
electrically isolated from said first winding, being
energized in response to the energization of said first ‘\_)
- winding for providing an output voltage to a scanning load
15 circuit electrically isolated from said first winding;
means electrically isolated from said first
winding for providing a first feedback signal
representative of the output voltage provided to said
scanning load circuit; ' '
20 means including a third winding electrically
isolated from said first winding, for providing a second
feedback signal derived in response to thélcurrent flow in
said first winding; _
current mode control means electrically isolated
25 from said first winding and responsive to said first and
second feedback signals for generating said current mode \~/
control'signal to requlate said output vbltage'on a '
current mode basis; and
means for coupling said current mode control
30 signal from said current mode control means to said switch
while providing electrical isolation therebetween.

3. In a video apparatus, a powér supply
substantially as herein described with reference to the
35 accompanying drawings.




