-1- SW TCH NG PONER SUPPLY REGULATOR FOR | SOLATED CHASSI S This in i_on
relates to power supplies and, in particular, to regulating power dgm |egj
that provide 5 circuit isolation. Power suppl i es such as used in video -
di spl ay apparatus such as television regeivers and conputer nonitors, nust
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device for voltage re ulatlon pur p
Feedback from one of the secondary windings controls the

conduction angle of the switching device to provide
regulation of the voltages developed across the secondary
20 windings.

When the video display apparatus includes
user-accessible input or output terminals, such as
individual red, green and blue (RGB) color signal inputs in
the case of a cbmputer'monitor, electrical isolation must be

w 25 provided between the user-accessible terminals and the AC

line to prevent the possibility of electrical shock.
This electrical isolation is defined as an impedance of such
a magnitude that the maximum current that can flow between
the AC line and the user-accessible terminals will be below

30 a reco”"gnized safe level. The previously described
electrical isolation is economically provided by isoclating
the primary "hot" winding and the secondary "cold" windings
of the power supply transformer by the use of a
predetermined amount of insulating material and sufficient

35 physical separation of the windings.

The use of an isolating transformer, however, prevent:!
the direct use of a "cold" secondary winding feedback to the

“"hot" switching device for voltage regulation purposes,



-2- as previously described. The use'of additional isolating conponents in
t he feedback path, such as transtornets and optocouplers, may undesirably
i acrease the cost and conplexity of the circuit. Regulation via a primry
side 5 w nding of the transformer may not be satisfactory, due to the

| nperfect coupling between the prinmary and Eecondary wi ndi ngs. The

i sotating transformer exacerbates this probfém due to the additional
physigal isolation required that further reduces the coupling 10
coeffici-ent between the primary and secondary w ndings. In accordance with
the present invention, various aspects of which are set forth in the
appended cl ai s, a power supply for a video display apparatus conprises a
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under - standi ng e operation - 3-
o 1solatlon requlred that further reduces the coupling

10 coefficient between the primary and secondary windings.

In accordance with the present invention, various
aspects of which -are set forth in the appended claims, a
power supply for a video display apparatus comprises a
15 transformer having a first winding coupled to an input
voltage source and a switch for developing a voltage in
this first winding, a second winding electrically
isolated from the first and coupled to a load, and dual
feedback connections (which in the embodiment to be
20 described comprise separate feedback paths from a third,
winding on the transformer) responsive to the voltage -
U/ developed across the first winding and jointly
controlling the conductive intervals of the switch to
regulate the voltage generated in the second'winding.
25 '
In the accompanying drawing:

FIGURE 1 is a schematic and block diagram of a
portion of a video display apparatus incorporating a
30 switched mode power supply in accordance with an aspect
' of the present invention; and '

FIGURE 2 illustrates waveforms useful in under-
standing the operation of FIGURE 1.



.I'n the video display apparatus of FIGURE -1, the AC voltage produced by AC
power- source 10 is rectified by a rectifying circuit 11 and filtered by a
capacitor 12 to provide a source of unregul ated DC voltage. This DC 5
voltage is applied to one termnal of a primary winding 13 of a power
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The voltage developed across winding 18 is rectified
by diode 23 and filtered by capacitor 24 to produce a DC
20 voltage that illustrétively provides power to horizontal
deflection circuit 25. Horizontal deflection circuit 25
produces deflection current, via terminals H and H!, in a
horizontal deflection winding 26 located on the neck of a
cathode ray tube (CRT) 27 in order to deflect the electron
25 beams produced by the electron gun assembiy 28 of CRT 27
Horizontal deflection circuit 25 illustratively produces
retrace pulses which are applied to conventional high &J
voltage generating circuitry 30 to produce the high voltage
or ultor potent1a1 that is applied to ultor terminal 31 of
30 CRT 27.
The voltage developed across winding 20 is rectified
by diode 32 and filtered by capacitor 33 to produce a DC
voltage that illustratively provides power to vertical
deflection circuit 34 and to chrominance and luminance
35 processing circuitry 35. Vertical deflection circuit 34
produces vertical deflection current, via terminals V and
V', in vertical deflection winding 36, also located on the



-4- neck of CRT 27. Chroni nance and tumi nance processing circuitry 35
produces the red, green and blue-colof drive signals that are applied to
elsectron gun assenbly 28 of CRT 27 via con#iuctors desi gnated 40. The col or
drive signals 5 are illustratively produced in response to red, green and
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Laboratories. ,The conponents and circuifry coupled to wnding 13 are
ﬁﬂ%i

re%g;enced t o 1IRfRda VERR he RRe orents OF  $AER R gr ound
symol , il | ustraggriitaide chisdtygnttiee dndibimum FedEFEnt . tHat canpbhevwtibetwéen
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devel op vol tages_across_w ndings 1/, "18 an It Is
referenced to a first reference potential, so=-called "hot"

ground, while the voltages developed with respect to the

20 components or circuitry associated with the user-accessible
terminals are referenced to a second reference potential,
so-called "cold" or chassis ground.

In the circuit of FIGURE 1, the previously described
electrical isolation is provided by transformer 14, which

25 incorporates sufficient physical separation and insulating

W, material to meet the appropriate isolation requirements as
specified, for example, by Underwriters Laboratories. The
components and circuitry coupled to winding 13 are
reférenced to "hot'" ground and are shown having a

30 particular ground symbol, illustratively designated 65 in
FIGURE 1. The components and circuitry coupled to windings
17, 18 and 20 are referenced to "cold" ground and are shown
as having a different ground symbol, illustratively
designated 66 in FIGURE 1.

35 As previously described, the switching flyback voltage
developed when transistor 15 becomes nonconductive acts to
develop voltages acrosé windings 17, 18 and 20. It is
desirable for proper operation of the load circuits



desirable for proper operation of the load circuits -5- connected to
these w ndings that the voltages produced are-.carefully regulated with
respect to the AC |line voltage. Regular$bn may be readily nmintai ned by
controlling the conduction angle or duration of smﬁtching transistor 15, 5
which in turn determnes .the magnitude hg, vol t ages devel gped.acr oss
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to the an optocoupler, which increases the cost and complexity of
the circuitry.
In accordance with an aspect of the present invention,
20 winding 43 develops a sample voltage in response to the
conduction of transistor 15 which is referenced to the AC
voltage source reference potential, or "hot" ground. The
voltage developed across primary winding 13, shown as the
collector-emitter voltage of transistor 15 in FIGURE 2A, is
25 closely tracked by the sample voltage developed across ‘
windihg 43, shown in FIGURE 2B, due to the close magnetic 0
coupling between windings 13 and 43. A first signal /
characteristic of the voltage across winding 43 is
rectified by a diode 44 and filtered by a capacitor 45 to
30 produce a DC voltage, essentially equal to the voltage
level 69 of FIGURE 2B, at .a terminal 46. This DC voltage
provides the supply voltage for the operation of the
switched mode power supply regulator control circuit 42.
The DC voltage at terminal 46 is also applied to the
35 feedback terminal 50 of control circuit 42 via resistors
51, 52 and variable resistor 53 to form the first component
of a regulator control feedback signal. This feedback

signal is used to control the conduction duration of

i



35 f eedback term nal 50 of control' circuit 42 via resistors 51, 52 and
vari abl e rgsistor 53 to formthe first copgponent of a regul at or &ontro
feedback signal. This feedback signal is gged to control the conduction
duration of -6- transistor 15 to maintain regul ated voltages across
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capacitor 45. Although decreasing or increasing changes in
the regulated "cold" voltage levels will cause
corresponding decreases or increases in the voltage across

20 winding 43, these changes may not accurately track the
requlated windings' voltage changes,resulting in
over-regulation of the cold voltage levels.

In accordance with a novel aspect of the present
invention, the c1rcu1t of FIGURE 1 incorporates a

25 rectifying diode 54 and a filter capacitor 55, coupled to
winding 43, which produce a DC feedback voltage in response
to a second signal characteristic of the voltage across
winding 43 that is applied to feedback terminal 50 via a
resistor 56 and resistors 52 and 53 to form a second

30 component of the feedback signal. The first and second
feedbaék signal components are derived as follows:

At the time that transistor 15 is rendered
nonconductive, tlmes tl and tl' as shown in FIGURE 2A,
energy prevzously stored in winding 13 and the magnetically

35 permeable core of transformerxr 14, is transferred to
windings 17, 18 20 and 43 to develop their associated
voltages. Since this energy transfer is not instantaneous,
the collector voltage of transistor 15 increases between



At the tine that transistor 15 is rendered nonconductive, times [err] and
[err] as shown in FIGURE 2A, energy previously stored in winding 13 and the
magnetically 35 per neabl e core of trdmsforner 14, is transferred to

wi ndings 17, 18 20 and 43 to develop their associated voltages. Since this
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times t, and t

3 1.'-, as shown in FIGURE 2C. The magnitude of
the developed voltage signal correspondingly increases

20 between times tl and t2' as shown by wvoltage spike 70" in
FIGURE 2C. The charging time constant of capacitor 55 is
selected to be much faster than the charging time constant
of capacitor 45 such that the voltage across capacitor 55
is representative of the peak voltage between times t

1 and

25 the time of occurrence of the voltage spike. In other

’
wirds, the voltage across capacitor 55 is representative of \“)
the magnitude of the voltage spike 70' or 70", and tends to )
oppose the action of the regulator. During heavy circuit
loading conditions, therefore, the feedback circuit
30 comprising diode 54 and capacitorlss will provide an
increased DC voltage level to feedback terminal 50 of
control circuit 42, which tends to decrease the conduction
interval of transistor 15. This second feedback signal
component, when combined with the first feedback signal
35 component derived from the feedback circuit comprising
diode 44 and capacitor 45, provides a composite feedback
signal that increases the conduction interval of transistor

15, but by an amount which is less than the amount which



| oadi ng conditions, therefore, the feedback circuit 30 conpri sing di ode
54 and .capacitor 55 will provide-an ihcregsed DC voltage |evel to feedback
termnal 50 of control circuit 42, which tends to decrease the conduction
i nterval of transistor 15. This second feedback signal conponent, when
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but by an anothatwnayhnot bthermise bec possidbtlevidth onlyB-a wdrglee
"Obtained if t d | gnaly Gy \er ty, [ | N

| oad circuit ?gftagggi}r gg%?g@i%g%nt%ﬁat_ #ay not ?t%](%\reg\f?’e. eetgg'som%r?vﬁ%
only a sj®gl eresvdbadR ar corgesPonding) desaieasse im Wie devel afdithgwill 5

result in a cosEgABROTEeANatRCEI3RAY BompRrletite dedividie bie @iMid saihack
t'her eby decreasi ng

si gnal component derived by dio 54 and cgpacitor 55,

t he conductioﬁaaﬁ§F§°5fg§raﬁgF§ ¥ fscreasing the, gonduqtdan i G % he
secondb}‘ eedb?tkaﬁ'sgaabrcwpowr.t gweraex mmd dt 1eapaaibiang iéEﬁhel Hecomskl ect ed
to enabl e sufficient,cunrent to [QVI t.Q oper at e,_cant.r.o iFquit 42
whil e mai nt ai hff acguﬁépgﬁt"‘i gﬂ"?%@%ﬁ‘g:t Xﬁ%eDG%\ﬁﬁDq%a‘ge%a?&ﬁfgst‘?ap citor 45
when trah8i stseledted tot enabdecsufficllenty slunrent toediesparavisiedtb 56 are

selected to b%?ggget Eﬁ{‘%frf‘ﬁ%i%“%e45%5‘3‘?%’@?%3%‘%’% gpal corrponents

to provide ac e voltage regulation un oadi ng
condi ti ons. \eubgbpatiadily: gonstand: B yoldddae, agnosscaragdter 4hahen

rzggul gg ed vol ﬁylasﬁgis%edlgs%ﬁamtcmuwin@i, | e d}a‘lﬁféé‘bfi}%ss?iaq?&gﬁ or
Ani-tapact torSh5eBOUPE BES BEUFGESh tD SRIARHRD e do kRt ity R 54
and caparst or féédbpchysdgtialheohponsnts ngs payoviideyddgumetepivarl tagev ndi ng
13, o1 2oV B4y aRSBE RAL:PRNY (14t INAH S el CVariabie
resistor 53 is adjusted to set the level of the regulated
voltages. o
Diode 44 and capacitor 45, and diode 54 and capacitor
20 55 are illustratively shown as being coupled to winding 43.
Diode 44 and capacitor 45 could be coupled to a separate
winding through diode 54 and capacitor 55, provided the two
windings are tightly coupled to winding 13.
The previously described power supply therefore
25 provides electrical isoclation for the load circuits without

the use of additional isolating components. As such, it
may therefor also be suitable for uses other than with video

display apparatus.



the use of additional
be suitable for uses
1. A power supply for

second conductive sta
mﬁndlngs said first
input voltage and to
with respect to a fir

wi ndi ng devel opi ng a second voltage with respect to a second reference
;. and
said third transfornmer winding being electrically isolated fromsaid second

potential, electrical

t ransf or ner mnndlng,
means, conprising; fi

I sol-ati ng conponents. ‘As such, it may therefor also '

other than with video di splay apparatus. -9- CLAI M5

a video display apparatus conprising: a source of
i nput vol tage; sw tching neans capabl e of being sw tched between first and
tes; a transforner conprising first,- second and third

LronsLorer winding bel g o I@Nﬂﬂlﬂfﬂﬂum%f?ageg
e

st reference p8tential, said*setorfd t"r afdsfdrner
ly isolated fromsaid first reference potenti al

and a feedback ci pghifpgCcoupl ed to said swi tching
rst feedback_nean

of

-~

led to said third transformer

S, COup
wi nding and to satd s PENERGSHERAY £6F @eVafesi Adsplay: appR¥a&MSck signal
portion fronbbhprxghhgge si gnal developed across said third transforner

wi ndi ng when sald SW
conductive states?® §R

tch |ngﬁnean n one of said first and second.

Hr€&c leBBEbgeitﬁESns coupl ed to said third

t ransf or ner mﬁndlsglaoﬂlng meadssmapablegoﬂEbainbOSWdtwhbdpbﬁgw%eQEQQ&ét

feedback sigpak BQLLE
W n

third transforner

conductive states2 tupusfprperanomprisingr §dus&ck secgndl apdr thdad conbi ni ng

to forma siggh&ihgsd

said source of input voltage and to said switching means for \o/

gnc5ﬁ§gbﬁgbg égk&gge si gnal devel oped across said

¢hing means is in said one of said

bagkasegpat tPAnsformer winding being coupled to

developing a first voltage with respect to a first reference

potential

, said second transformer winding developing a

second voltage with respect to a second reference potential,

electrica
and said
isolated

lly isolated from said first reference potential;

third transformer winding being electrically
from said second transformer winding; and

a feedback circuit coupled to said switching means,
comprising:

first feedback means, coupled to said third
transformer winding and to said switching means
for developing a first feedback signal portien
‘from the voltage signal developed across said
third transformer winding when said switching
means is in one of said first and second .
conductive states; and

second feedback means, coupled to said third
transformer winding and to said switching means
for developing a second feedback signal portion
from said voltage signal developed across said
third transformer winding when said switching
means is in said one of said conductive states,
said first and second feedback signal portions
combining to form a single feedback signal for

controlling the conduction of said switching means

for regulating said second voltage.

<



y : .
controlling the conduction of said switching neans for regulating said

second vol t age. -10- 2. The power 5upply defined in_QLQLHL}ﬁ_!ﬂgL?LQS%_
said first feedback nmeans conprises a rectifier and filter haV|ng

time constant, and said second feedback neans conprlsejﬂi

filter having a second tinme constant substantially |es m m’ y’
tinme-constant. 3. A power supply for a V|deq di spl ay appar &t us conpw

a sowtce of input voltage; Swtching neans; 8=t r ansfor mer conprising: a
first transformer w nding devel oping a first voltage with respect to a
first reference potential, said first transformer w nding coupled to said

source of i nput voltage and to said sw tching neans;a second transforner
wi ndi ng devel opi ng a2sec@he powexgsupply defived do Sledmodd wberednceaid

potential el ect g gkl .‘febaﬁh%keﬁlefah% aptikesSh &@E%&%g%i‘- agﬁde%&u%g Aa¢idg

f eedback mnndlng %Iectrlqa I sol at e romsa
f eedback circui &Fs&eﬁémﬁpFﬁ§s§aP§edB§@ks§F&n§P°9§Gpﬁ@&dbé°§améaﬂ§edback

W ngl ?g ggd L 0 &amﬂlri\yekc al rectedierf ahdr Qaultétr: Raviagdas Q@@@ﬁdv?llznége g
said feedback signal havin a el o spect to.sai
first reference ng&ﬁplaF g§§ﬁﬁiﬁgg&§aé?s5lr ﬁptsgbap%h§Fﬁg% r SenSLadkack

means conprising a rectifier -and filter having a first tinme constant for

devel oping a first pgrt'ﬂn88?e§a598éigeéggk aSL9aak dﬁggﬂggdﬁkga§§EQS

swi tchi ng nmeans; and secon eed ans conprising Ier and
filter having aCemBEASingre const ant substantially less than said first

time constant, for dgvebgpcBJdo# ggggedvggggbgn of sald f eedback signal,
coyp) ed to Sald Smﬂtgaagghlng means;
a transformer comprising:
a first transformer winding developing a first
voltage with respect to a first reference
potential, said first transformer winding coupled
to said source of input voltage and to said
switching means;a second transformer winding
déveloping a second voltage with respect to a
second reference potential electrically isolated
from said first reference potential; and a
feedback winding electrically isolated from said
second winding; ‘

W, and a feedback circuit for developing a feedback signal
coupled to said feedback winding and to said switching means
for regulating said second voltage, said feedback signal
having voltage levels developed with respect to said first
reference potential, said feedback circuit comprising:

first feedback means comprising a rectifier and
filter having a first time constant for developing
a first portioh of said feedback signal, coupled
to said switching means; and second feedback means
cbmprising a rectifier and filter having a second
time constant substantially less than said first
time constant, for developing-a second portion of
said feedback signal, coupled to said switching
means, said first and second portions of said
feedback signal controlling the conduction of said



means, said first and second portions of said ‘feedback signal controlling
t he conduction of said -11- switching neans, said rectifier of said
first feedback neans rectifying a first voltage conponent devel oped across

sai d feedback wi nding, said first voltage conponent renaining substantially
constant independent of circuit |oading. 4. The-peuer—SUbﬁTVQHEtrﬁéd in -
Claim3, wherein said rectifier of said second fe ““Mfles a~
second vol tage conponent devel oped acrossll- f eed m w ndi Ngim
sai d second vol tage component conprising a volta ¥. The' power

supply defined in Caim4, wherein said voltage spike nagnltude I ncreases
in response to increasiswitthing tmdays)i rgpidb. rél&mﬁmmroﬁtmd/ fliefsthed in

Claim5, wherein said qﬁﬁgﬁg qﬁﬁ | ncreases in
response to increasing voltage srﬁi}{h Te c?lﬁ%dleﬁgi) ovver s%%pl y defined
in daim4, wherein thé’Qﬂanﬁn’-'ofd%]@Heﬁ ACLORS s%bkﬂl gedback Winding| s
resistively sunmed to dauel Cﬁiiz?s?d waﬁ%@%@&r&tt femdL PO supply for a

vi deo di spl ay apparatus | source unregulated vol t age;
swi t chi ng neans; a trarﬂ'ﬁtﬁ% nRfang Jtré%%qe%iqfifrﬁ G IR, ner

.Wi nding for developinglnadﬂﬁ@@e mnth respect to a first reference
potential, said first transformer w nding coupled to said source of-
unregulated vol tage and to said switching neans; at |east a second
transformer w ndi g fd?hajmeaprswniwd&fagmdmtm Clhed, t(wherahrcalid

reference pohRididiey Y 94 Iskdotl] Hedldd W itk fldcili £ £I€ £ & ond

potential; an : )
voltage component developed across a feedback transformer

winding, said second voltage component comprising a voltage
spike. '

o/

5. The power supply defined in Claim 4, wherein said
voltage spike magnitude increases in response to increasing
circuit loading.

6. The power supply defined in Ciaim 5, wherein said
second portion of said feedback signal increases in response
to increasing voltage spike magnitude. .

7. The power supply defined in Claim 4, wherein the
output of said first and second feedback means is \)
re51st1ve1y summed to develop sald feedback signal.

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

a source of unregulated voltage; switching means;

a transformer comprisind:
at least a first transformer winding for
developing a voltage with respect to a first
reference potential, said first transformer
winding coupled to said source of unregulated
voltage and to said switching means; at least é
second transformer winding for developing a
VOItage with respect to a second reference
potential electrically isolated from
said first reference potential; and

[



-12- a third transforner wi nding, eIectrrcaIIy i sol ated from sai d second
transformer w nding, for develop- ind a sanple voItage“§rgnar‘mr%h—+eseeet

to said first reference potential; and a feedback crrcu
singl e feedback signal derived from sai d sanpl e vol tage 'ﬁm[[
swi tching nmeans conprising: first feedback neans enbodyl Rg I ng
tinme constant for deriving a first portion of said feedback srgnal fronra
firgy, signal characteristiciof said sanpl e}t t age signal indicative of the
average val ue of said sanple vol t age signal; and second feedback neans
enbodyi ng a second charging tinme constant shorter than said first charging
time constant for deriving a second portion of said feedback signal froma
second signal character- asthirdftransfcamet evirdirge slematically aisokatdd

t he peak val ue of said s | e vol e sl segond
portions of said feedbac '&rﬁ.ﬁl%a%ﬁ?ﬂ‘% t?%%n$€$%\% d{%ﬁ\&g?'e ‘g{é %%?(IOP_
signal for controlling thmg‘,cmdsmnplm whlsagel suwma:hrmgtlhemspsquchm heaid
sai d devel oped vol t age of | §¥%k e§5{ dxlgng is regulated W th
respect to said source of unre u vol {%? A power supply for a

vi deo di spl ay appar a& ukeedhack s¢¥i’gcuhts€$!ﬂ?c‘e9‘éﬁlmﬁ e%;uﬂ‘-’a@ %F

SW t chi ng meansgj gnd 1 adef DFee! £ QNS £d Ndample | WoTtage féighal redslséa)mer
wi nding for developing a voltage with respect to a point of first reference

pot enti al eIectﬁW%&ﬁmbn%dﬂF4%§H%R@RF¥$Em?sard source of unregul ated
voltage, said first transfpfgrerfdemag nmeays eebodping a;vrfimtnghmmgand

Lo Poge. V¢ o the switehi fhdlosiltant! #61' d8: TRRG 4 %F1FEY DOPLION 6t Sata

"/ feedback signal from a first signal characteristic
of said sample voltage signal indicative of the
average value of said sample voltage signal; and
second feedback means embodying a second charging
time constant shorter than said first chafging
time constant for deriving a second portion of
said feedback signal from a second signal character-
istic of said sample voltage signal indicative of
the peak value of said saniple voltage signal, said
first and second portions of said feedback signal
combining to form said single feedback signal for
controlling the conduction of said switching means
such that said developed voltage of said second
transformer winding is regulated with respect to
said source of unregulated voltage.

9. A power supply for a video display apparatus
comprising:
a source of unregulated voltage; switching means;
a transformer comprising:
at least a first transformer winding for
~ developing a voltage with respect to a point of
. first reference potential electrically non-isolated
from said source of unregulated'voltage, said
first transformer winding coupled to said
switching means and responsive to the switching of
said switching means for developing said voltage;



-13- at least a second transformer wdnding responsive to said sw tching of
said .switching neans for devel oping a vol'tage-wth respect to a point 'of
second reference potential electrically isolated fromsaid point of first
reference potential; and a third transfornmer winding electrically isol ated
from said point of second reference potential and fromsaid second w nding
and responsive to said switching of said switchin opi ng a\_
Sanpl e vol tage signal with respect to satd- p0| nt 3'““‘“1 MI“R"HTEMI
potential; a feedback circuit for coupling a feedback¢signat deri*ved f rom
sai d sanple vol tage signal to said switching means conprising: first

f eedback neans for ‘deriving a first portion of said feedback signal froma
first signal characterastlleast aasdcendpkeansfbaperswindinguresponshinest
conduction interval of_ga S d_s d_feedback .neans for
deriving a second port|§ Eg;ﬁ“%&g@Fggagegg §P§ﬁ F“%?SHFQQSBSBH& £PZnal
characteristic of salddeaeﬁbplnglaageltagaaW1ﬂhrregpeetdtbla;podnmduftlon
interval of said smntcgéegnae Eferéﬁb% ? gg Ei éi Fgéggiago? ﬁ%t@ﬁ'd

f eedback signal conbi ning ornlsa or ¢C t he
conduction of said smnfEﬁmnﬁaﬁéaR§1§§cﬁftﬁéFS§aFGf§§9§F6pEQtﬁﬁﬁﬂaée éﬂdsald

second transforner w ngi aﬁlra tQ&HEEbEﬂeW ﬁmnasﬁgeélemriéhil&o%féqa%d
unregul ated voltage. 1 g mg g X for ﬁ ﬁg g ag apgaratus
conprising: a source oftfPMpget oP?ég ngFEﬂP gtREtgrence potential

and from said second winding and responsive to

said switching of said switching means for

developing a sample voltage signal with respect to \)'

said point_of'first reference potential;

a feedback circuit for coupling a feedback signal
derived from said sample voltage signal to said switching
means comprising: _

first feedback means for deriving a first portion
of said feedback signal frqm a first signal
characteristic of said sample voltage signal
during a first conduction interval of said
switching means; and

second feedback means for deriving a second
portion of said feedback signal from a seconé-
signal characteristic of said sample voltage
signal during said first conduction interval of
said switching means, said first and second
portions of said feedback signal combining to form
said feedback signal for controlling the
conduction of said'switching means such that said
developed voltage of said second transformer
winding is regulated with respect to said source
of unregulated voltage.

10. A power supply for a video display apparatus
comprisiﬁg: :

a source of input voltage;.

switching means;

i



-14- a transfor mer conprising: a first. w nding coupled to said source of -
i nput voltage and to said switching rmeans; and a second wi ndi ng
electrically isolated fromsaid first mnndlng; coupled to a load; a contro

circuit coupled to said switching neans for controlIhﬁg—%he—eﬂ—eii—sLaLe of
said switching neans for developing a.first AC voltag d first

w nei.ng and a second AC voltage across said second w m Elﬁ Wtﬂjm
powaq to said | oad, and feedback neans coupled to ‘sai and
conprising a first feedback path responsiveigo said flrst AC voltage "t or
regul ati ng said second AC vol tage by varlatlon of the conduction interval

of said swi tching neans, and a second feedback path responsive to said
first AC voltage for al so varying the conduction interval of said swtching
means in a manner inproving said regulation. 11. The power supply defined

in Caim10 wherein said second feedback path is responsive to a voltage
spi ke conponent devedoprdnsfiosmed €omprisingolt age by the switching action

of [said shitohing means agdeYpy! AgnhBndceahgRngcey! b1k RGOk nBRLCT
5F fud

supplied to the load. 12. "A powe eo display appara
conprising: ‘a source of |Mpmtaqg|@agetOsaﬁtdhswgtqbang maansangndrnesecond

conprising first, second gigaiAh rglébﬂgiéﬂilgsﬁéglﬁtéatffbﬁdbaﬁdcfﬁﬁhﬁd to
sai d source of |nput voltage and to sa ieggneans and said second

wi ndi ng coupl ed to a | oad¥ind 1§gcoﬁ?PB#e€|F€uPt pled to said switching
means for controlling bbﬁtﬁﬁlOéireﬁﬁtecoﬁpﬂié&dtewshﬁ:hi sgigeniagf means for

' controlling the on-off state of said switching means for

—/ developing a first AC voltage across said first winding and
| a second AC voltage across said second winding for supplying
power to said load, and feedback means coupled to said
‘control circuit and comprising a first feedback path
responsive to said first AC §oltage for regulating said
second AC voltage by variation of the conduction interval

of said switching means,'and a second feedback path
responsive to said first AC voltage for also varying the
conduction interval of said switching means in a manner

improving said regulation.

11. The power supply defined in Claim 10 wherein
W said second feedback path is responsive to a voltage '
spike component developed in said first AC wvoltage by the -
~switching action of said switching means and varying in
'~ accordance with the amount of power supplied to the load.

12. A power supply for video display apparatus
comprising:
a source of input voltage;
switching means;
a transformer comprising first, second and third
windings: '
said first winding coupled to said source of input
voltage and to said switching means; and said
second winding coupled to a load;



devel oping a first AC voltage across said first winding and a second AC

vol tage across said second w nding for .supplytng power to said |oad, the
swi tching of said sw tching means devel oping a voltage spi ke conponent of
said first AC voltage that varies in accordance wth—the—amoumnt or power
supplied to said load; first feedback neans couple CIrCUIt
and responsive to sai d first AC voltage for regul ji!l ‘m m‘%
vol tage by controlling the switching of Y swit second;;-
f eedback means coupled to said control circuit and responsive to vari ati-ons
of said voltage spike for controlling the switching of said swtching nmeans
for inproving said regulation of said second AC voltage, said first and
second feedback W%’:Ifé‘omtﬂ esli teubti coupled vo nshid) smitclmi/wapéaqsafor

nbi ned feedb |
Vol tage. deverSHralii Ul Bhiofh tiate O hia’ Sl EORNG e dnd £OET ©
devel oped mdeazqa'knmmgcasmtstlk@tvmmt%@mS%aﬁﬂl dsxs‘amm@mm and
w ndi ngs bel g Al 14 vd1t eéaac@éoﬁ%@f&'é’em%m for Supplying

swi t ched node power suppl stant| as, her el nbef or escri be
ref erence toRAIRERED ys Jﬂa@]ra ep,ggwltchlng of saig sw:.tch:r.ng means

developing a voltage spike component of said first AC
VOltage that varies in accordance with the amount of power
supplied to said load;

first feedback means coupled to said control circuit

"\and responsive to said first AC voltage for regulating said \u)
second AC voltage by controlling the switching of sa1d
sw1tch1ng means; and

second feedback means coupled to said control circuit
and responsive to variations of said voltage spike for
controlling the switching of said switching means for
improving said regulation of said second AC voltage, said
first and second feedback means coupled to said third
winding for developing a combined feedback signal to said
control circuit in response to a sample voltage developed
across said third winding, said sampled voltage being
developed in response to said first AC voltage, said first
and third windings being electrically isolated from said | &;)
second winding. |
13. A switched mode power supply substantially as
hereinbefore described with reference to the accompanying
drawings.




