SQURCE VOLTAGE CONTROL .SW TCHI NG CIRCU T 1 BACKGROUND OF THE | NVENTI ON Thi s
I nvention relates to a source voltage control switching circuit for

mai nt ai ni ng the source.voltages to be stable at the |ight-lead powering
time of 5 BS (Direct Broadcasting Satellité)ltrner recordi ng node and at

t he maxi num | oad powering time of television node. Recently, nbst @ 2S7 =7
television receivers are of the BS-tuner-built-in type. Thus, a converter
swi tching 10 power source for the BS built-in type has been devel oped so
far. The source vol tage cont rSIURCE; VOLEAGE, CONTROL, SWLISE IRGH T bove

swi tching power source will be described with reference to the acconpanying
drawi ngs,; 15 : Fig. 5 shows a conventional source voltage contro
switchihg circuit,, Beferrin ' qi% e are shown an AC rectifying
circuit 1, a glgw? &ﬁ“}lspﬁég‘cgdr%agle ct?ﬁc}git (hereinafter, referred to as

t he power control 1C) 2, a‘I%q‘.{‘%.WJ&@i% %&tﬁgz a RPN ! MOSFET

4, a power transformer 5, a voltage contr edb: photocoupler 6, a
start resistor 7o Rl 'év_)’i't&ﬂxiﬂhoé)c@i&uﬁ st | thavi itch GRAARE | €Y Sburcel 8-V
control constant voltage diode 10, rectifying diodes 11, 12, a relay 13 for
25 turning a tel @YlYayess By te \Wildbige dtt0che Aighig-18dd powerihg time of

Q.

5 BS (Direct Broadcasting Satellite) timer tecording mode
and at the maximum load powering time of television
W . mode.
: Recentiy, most television receivers are of the
Bs-tuner-built-ih type. Thus, a converter switching
10 power source for the BS built-in type has been developed
- so far. |

The source voltage control switching circuit
used in the above switching power source will be
described with reference to the accompanying drawings.

15 Fig. 5 shows a conventional source voltage
control switching circuit.

‘Referring to Fig. 5, there are shown an AC
rectifying circuit 1, a power control integrated circuit
(hereinafter, referred to as the power control IC) 2, a

20 rectifying capacitor 3, a power output MOSFET 4, a power
transformer 5, a voltage control feedback photocoupler
6, a start resistor 7, a rectifying diode 8, a
rectifying capacitor 9, a 18-V control constant voltage
diode 10, rectifying diodes 11, 12, a relay 13 for'

25 turning a television source voltage 140 V on and off,



1 rectifying capacitors 14, 15, an error anplifying .shunt regulator 16, a °
relay drive transistor 17, a switching transistor 18 for turning the 18-V
control constant voltage diode on and off, a switching transistor 19 for 5
turning the 140-V control error anplrfﬁiﬁg shunt regul ator on and off, and
di odes 20, 21 and resistors 22, 23, 24, 25, 26, 27. The operation of this
convent 1 onalecsdifivdicng atapayed tors rbd » shb i il ner xor camplivfyingeshunti oned 10
bel ow. When the AC power supply is turned on, the control switching circuit
i s started negudaftien Héb starrelay drbye 7t eanskekor ol T ag®sSHiEChiBbced in. the
secondary windings of the transformer 5. At the sane tinme, a 15 high-1evel
signal in tiy@nsdissonilh fFRuctwEniRg pthe i oV 1 RN BERLCORSEARE r ansi MOr s
17 and 19 so _that the transistor becongs .conductive,to na he relay 13
be energiz@&ltﬁﬂﬁgd%ﬂﬁﬁ1?%ﬂ%ﬁ$§?%%'r%C%%%?%EﬁnQkﬁf?%?%%FgFoiss%ﬁFce -

vol tage_14Q V and the rce o) 18\, are.. Ol to the | oad

si de. ° At f rg‘lt'}grretf}‘? ﬁ?f%gn ?%‘%g?i/1ééfgga?'§%1%%iﬁ€%?%{é€gmaki ng the 3-pin
of the err | f.yi £e t & gr . .be seconda
out put vol %[:? es. eﬁ%gc%t'ﬁwr%%fb%@e&%?é?%??gl%P%?%nr%%g%gggol t age 146y
25 V. In o@@y‘ggycyg,tjggvg%%agf.change fed fromthe 140- V-line through

the resistor 27 1s converted by the error anplifying shunt regul ator 16
into a current changephaMupdrasidhedt fith Hasdndent iendDvedsuesatrol 1C 2

hrougn voltage control.switéhing circuit will be mentioned »
10 below. : . - hd
When the AC power supply is turned on, the
control switching circuit is startedfthrbugh:the start
resistor 7 so that voltages are~indu¢éd-injthe secondary
windings of the transformer 5. At the same time, a
15 high—level-signal-ip the television mode ‘is supplied to
the bases of the transistors 17 and 19 so that the
transistor 17 becomes conductive to make the relay 13 be
energized. Thus, upon television-récéption, the |
television source voltage 14Q-V‘ana_tﬁe BS'sOurce. _;'
20 voltage 18V are supplied to the load §ide. At this
. time, the transistor 19 is also conductive; making the
.3—piﬁ of the-errbr-amplifying shunt regu1anr 16 be
grounded. - Thué,'the secondary 6utputtvbltages are
controlled by-ﬁse of the televisipn'séurce voltage 140
25 V. In other words, the voltage ehéﬁgé:féd“froﬁ the 140-
V line through the resistor 27 is-canﬁerted by the error
amplifying shunt regulator 16 into a.éurrent-change,

which is then fed back to the power:sbﬁtrbl IC 2 through



-:3 - 1 the photocoupl.er. 6 so that the source voltages can be stabilized.
In the BS tiner recording node, the voltage to the bases of the transistors
19, 17 becones low, and 5 thus-the transistors 19, 17 are nonconducti ve.
"BS timer recording node" is«a nmode in whieh3cenne¢tion of a relay circuit
is cut, television receiver circuit does not operate and only BS

br oadcast | ng Bi gbhé photeceupley cosd tthat theescuoce vioildagesaycarl hes
deenergi zed so 10 that -the tel evision source voltage is not supplied to the
| oad side, and t&tabdhkigedhe BS source voltage is supplied to the |oad
side. At this time, since the transistor 19 is nonconductive, the error
anpl i f xing shunt regulator1m6th§ BSogdmeri vecorAdag mpéesetbedo) tagenhput
vol tages are controlled throu the BS source _voltage 18 V, the resistor
22, the transi st the1Bagrs ofe t n§ﬁéﬁﬁlﬁGPF§gé9dlé&eb@GomPﬁ dO¥ar anst ds,

t he vol tage change on the 18-V line ig converted into g current ¢hange,
which is thenSfe hB§thFotFﬁ§sﬁ§W€FsC§ﬁVr&I FGEZnQ@ V€re "BS

hot ler 6 sp,that th K b t d._ At .thi
the BS sour ce viﬁga%‘ sspﬁgﬁﬁéraéﬁwv% (dhha FBRede Wil SPres R R

rotege, 0ode, MR (OB it SIBIE U DRl R oA |
BS tuner built-i ﬂofcebs&abc@nahace;nw Bs Bebagdaating Eu@naﬁ i g UYiRHIng
condition. Therefore, the reiay 13 is déenergized SO
St 10 that the television source voltage is not supplied to
- the load side, and thus only the BS source voltage is
supplied to the load side. At this time, since the
transistor 19 is nonconductive, the error amplifying
shunt regulator 16 is inoperative. Thus, the secondary
15 output voltages ére controlled through the BS sburce -
“voltage 18 V, the resistor 22, the transistor 18 and the
constant voltage diode 10. In other words, the voltage
change on the 18-V line is COnvérted into a current
change, which is then fed back to the power control IC 2
20 through the photocoupler 6 so that the soﬁrce voltages
can be stabilized. At this time, the BS source letage
value depends on the voltage value 6f the constant
voltage diode(_ .
Another conventional'example will be described
25 below. - |
Fig. 6 is a circuit diagram of the converter
switching power source for the BS tuner built-in

television receiver. ' Referring to Fig. 6, the output



- 4 - end of an ACrectifying circuit 31.is connected to one end of a
primary wi nding 32a of a power transfornmer 32, to one end of a start

regi ster 33, and to one end of a rectifying capacitor 34 of- which the other
end is 5 grounded. The other end of~the~start resistor .33 is connected to
the i nput ter 'nﬁl of _a EOMBE control, integrated circuit(hereinafter,.
referred t 33 PhedBolkr FEGhLLYLRECFiZsuit, 3L dsc sompecsedotta inne
phototransistéu f_a Photocou&lgn 36,,,L0 Qne end of a re%tif ing 10

capaci tor % h RhBISPALY #ABSIPGuAdBdOtaRyPOYEEhETRRSFOITH 32
rectifying diode 38. . The_emitter of .the _phqtotransi stor of th T
phot ocoupl € Qﬁ?seE‘Snﬂgc?eg%%S%t ﬁ&géﬁﬁf’?osgt'e? n‘%P SPet-ﬁéldp&%EIa corrol

| C 35.© The e, . t LfyLng di 8,1 rounded -t hrough the 15
secondary'vﬁ%%#ﬁ%?f%&bgngggéb%o§grO?rgggFgrﬁéé §§gerTﬁgdo&§put term nal of

(he poner corlinledC Sk ofaBRoEhAloochioghIse SlatafBicn o 1S

transi stor reinafter, referred to as of the

MOSFET 39 | Sotfioeed cdo! enbhenghileke?iingl bECa?BoRbirMRpYetidi no S22 of

the power transfornmer 32, an he source of- the 'S grounded. . One

end of a senordlgFatadngipgud¢heteiRarpever rbkanshar ¥ 232 tofe Yokt the
other end is grounded is connected to the anode of a rectifyin I ode 40.

The 25 cat hastet bl tDe)r8sti tyi ehedcoledQorSoEORRECHRBLLE rane i¥d0f 2
rectifying capacitor 41 of which the other end:
of“a.photogoupler 36, to one end of a rectifying
10 capacitor 37 with the other'end-grognded, and to the N\
cathode of a rectifying diode 38;].The:emitter.of'the |
phototransistor of the photocoupler 36 is connected to
the control terminailof the.pbwer:¢ohtrbl IC 35. . The
ano@e of the rectifying diode 38 is groundéd.through thé_
1is secondary winding, 32b of the pdwer t:aﬁsformer 32, The
output terminal of the power control;IC:35_is-connectea
to the base of a power output.MOS transistor.
(hereinafter, referred to as MOSFET) 39. The drain of
the MOSFET 39 is connected to the,othér-end of the w
2b primary wihding_Bza of the powetjt;ansfo:mer 32, and the
.source bf the MOSFET 39 is g?ounded,L'_
One end 6f_a secondary wiﬁding 32c of. the
power transformer 32 of which the other end is grounded
is connected to the anode of a rectifying diode 40. The
25 cathode of the rectifying diode 40 is connected to one’
end of a rectifying capacitor 41 of which the other end
is'groundeﬁ, ana'to ;he BS circuit' supplying + 18 V to

the BS ecirecuit. In addition,'one.end;bf.aﬁsécondary



I.s grounded, and to the BS circuit, supplying + 18 Vto the BS circuit. 1In
addition, one end of a secondary - 5.- 1 wnding 32d of the power '
transforner 32 of .which the.other end is grounded is connected to the anode
of a rectifying diode 42. The cathode of the rectifying diode 42 is
connected to one end of a réctifying 5 capacitor 43 of which the other end
i s- grounded, ,and, ;-0 st} k- Sy hh&E! f ebaYofORhaehSthda of a
relay 44, th%s S’l}tﬁﬁlﬁgg’{d %%%Vﬁ?oﬁ?ﬁgyt%féeviégﬁﬁeii rcuit. Also, the

col lector of a gMHdhidHh t1aN§tSiRdedbis Ofoihe6bedntoethét aholle gFounded
and of which the 10 base is supplied with a |ow | evel signal (hereinafter
abbrewj gt ed as thee-difyionfldidde o4gh arhescathoddSof ntheereetdfysingn
receiving node and with a high level signal (hereinafter, abbreviated the
Hsignal) throughidde 42sistoondéctedtbe @setendrofegordchyfydog, is 15
connected to the cathode of the rectifying diode 42 through a dummy | oad
resi stor 47. sAn capawitoml 43 yofigvikhont thegotheorend hasgzoundafinapndsio
connected to the cathode of the rectifying di ode 42 through a val une
control 49, a témhs rkelemsisiomnetrewit othheught Fedayoronbacke AAdt 8di 8de of
t he photocoupl er 36 of which the -anode i-s connected to + B_power source,
and a term nal  #8laj dtthdebhus \BRRBYEENG oF 1 238y VaEPVEDREr ERIPYESAOBI has its
o {Lgrtg{gwgfgﬁé@e@bﬁf&f“ Plige 8b1ebbs, he' 9" 20: LOROHE £ 2a08T YT O

- 46, of which the emitter is'grounded and of which the

o 10 base is supplied with a low level signal (hefeinéftef,
abbreviated as the L-signal) through.a'resistor 45 in
the television receiving mode and with a high level
signal (hereinafter, abbreviated the H-signal) through
the resistor 45 in the BS timer recording mode,.is

15 connected to the cathode of the rectifying diode 42
through a dﬁmmy load resistor 47. An error amplifying
shunt regulator 48 has a terminal 48a connected to the
cathode of the rectifying diode 42 through a volume

C control 49, a-términal 48b connected to the cathode of

~ 20 the photodiode of the photoecoupler 36 of which the anode
is connected to + B power source, and a terminal 48c¢
grounded.. Moreover, a relay drive transistor 51 has its
emitter grounded, its base supplied with the H-signal
‘through a resistor 50 in thé television receiving mode

25 and with the L-signal through the resistor 50 in the BS
timer recording mode, and its éollectér.connectéd
through a relay winding”44b'of the relay 44 to +.12.V

source voltage.



25 and with the L-signal through the resistor 50 in the BS:timer recording
node, and its collector connected through a relay w ndi ng 44b of the relay
44 to + 12 V source voltage. -6 -1 The operation of the
above construction wll be nentioned.- &i¥st, when the AC power supply is
turned on, a source voltage is supplied fromthe ACrectifying circuit 31
to the ilnput terninal Thé tperabien ofnthel abbve cdhsithuetdent ka 13t art
resistor 33. . The power control 1C 35 produces a signal at its output
tern nal, dmmsmagtihee@CSFETISQ t wheakéhewhCc powe rosappliyois. thinmed t he
power source is actuated so that voltages are induced in the secondary

wi ndi ngs 32, BQCS@MCSZﬁobf-agﬁelﬁoﬁlépplled fromstbemdC Iectifning S
tel evision receiving node in which a picture is displayed on the cathode

ray tube, BiESehtadlihe VB?téﬁﬁgtaFﬁrmﬁﬁé&e&flﬁhﬁhPog@éoﬁ&ﬂﬁf i 78 ngs
Co the Baoc i EoFughaFubobbrrh: FERARERE e | ARePOMET SPRGSH crfq”BE' o
Al Tout ng s mrgaréenec bl ol bEs Qﬁpﬁih%ﬁ\ﬁ PR S
secondary %g|?§dtéqméﬁét 19bﬁiﬂﬁe ﬁgrg@@og E§y3§ﬁf25§p% cat hode

ray tube. I on source<“vo %rcnnthe

secondary w.s.cs\siw@ §30a&9u£9€d'3§orEﬁStVbBQtSbEQUhtreari‘i‘xd%%ed in the
secondary wrndlngs 32b, 32c and 32d of .the power - |

10 transformer 32.
| In the television receiving mode in which a
picture is displaﬁed.on rhe carhode ray tube, as soon as
the voltages are. induced in the secondary windings-sz,
32§ and.3Zdzof the poﬁér transformer 2, the H-signal is
15 supplied to the'baée §f the transistor 51, making'the:
transisror 51 conductive so that the relay 44 is
énergized, Thus, the relay contacts 44a are closed,
allowing the television circuit to-be supplied'with
+ 130 V from the secondary winding 32d so that a picture i;
20 can be_displayeq'oq ﬁhe_¢athodezréy-tube.i:In-addition,
the BS éource voitagg +,18;V_is supplied from the
'secondary win@ing 32¢c to the BS receiving circuit and so
on. At this time,-the error'amplifying shunt regulator
48 converts the yoltage change of the television source
25 voltége + 130 V_;ine_iﬁﬁp”a current change, énd feeds it
through the phthQOuplér 36. back to the control terminal
of the power céntrbr:lc 35 so that the source voltage of

the television power source + 130 V line can be

§



on. At this tine,.the.error. anplifying shunt regulator. 48 converts the
vol tage change of the.tel evision-source 25 voltage + 130 V line into a
current change, and feeds it. through the photocoupler 36 back to the
control termnal of the power control IC 35 go-that the source voltage of
the tel evision power source™:130 V line can be “-*7 - stabilized. The
base of the tyanstab@li4ed.i nThiee HaPee\b5 itdie ACRisdgst®MNEE, s tHeppl i ed
with the L-signal so that the transistor 46 is not conductive. Then, 'in the
BS tiner recordi hglevdsion weicelivimg BSde,odreamupplieckiwicth hheodl4signal
operating the BS receiving circuit and recorded on a VIR, the base of the
transigtor 51 isseupphtetthei tiranisdsitor ditalissaathaondwettivensi stor 51 is
nonconductive. Thus, the relay 44 is not energized so that the relay
contacts 44a are opened. 1BheRer dfotde Bfe timedyirgicoy dag aedeolimggiich not
supplied to the | oad side, or ;the television circuit, byt only the BS

source vol tag® i@ BSpBrrgdam, ishgessivadiRy APly ARGTAtIAY (Hi& BY e, the
b f the t i stor .46 i | itht H si |, in,the BS ti
ecor di ng 15 moAECEEITAES 15 End GEoRF S B AR o S ReRE e g
he d ' . s _ iS4 ' . 0 |.j d
around. " The cur CEARSIBERET ST 1A SBRtAE AP NHe T0Midhal W chdf Hhe"

resistor 47, preE?ﬁ%E?Stth5&0"'s0%n%?&4&ct-ﬁh}és.’ Ui sSOWHe® rdl aiPl4098

stabilization at I ght - oad powering tine _
not energized so that the relay contacts 44a are opened.

N 10 Therefore, the television source voltage is not supplied
to the load side, or the television circuit, but only
the BS source voltage is supplied to the BS receiving
circuit. At this time, the base of the transistor 46 is
supplied with the H—signal'in the BS timer recording

15 mode so that the transistor 46 is conductive, thus
connécting the dummy resistor 47 between the television
‘power source + 130 V line and ground. ' The current
(several tens of mA) flowing in the dummy load resistor
47, preventing the no-load state. Thus, the source

20 voltage stabilization at the light-load powering time
can be achieved by use of the error amplifying shunt

regulator 48.

SUMMARY OF THE INVENTION
“In the above constructions, however, when
25 switching is made from the BS timer recording mode to
the television mode, fhe voltage control current is

easily stopped in a period (discontinuous period) by the



can be achieved by use of the error anplifying shunt- regul ator 48. SUMVARY °
OF THE I NVENTION I n the above constructions, however, when 25 switching is
made fromthe BS timer recording node to the television node, the voltage
control current is easily stopped in a period (discontinuous period) by the
8 chattering of the relay, switching tinme difference and-so on. Thus, the
out put voltage may be abnornmlly increased, breaking the |oad-side '
circuits. In addition, in the BS tiner. recording node of the light- 5

| oad powering tinme, the dummy | oad redistor 47 is inserted for the power

source stabjlization, thus increasing.the power, |oss with the result /that
t he power Eb?FEFEﬁEﬁ P &zﬁeFﬁéPX%e&%l i®e - %g%éf%ﬂFQnﬂQQn ofhe

and a. hi greBofBr cRhfErchbs BBFRES VN ShAS MEMOHS ARG s - According
(0 e e ReRhet bREARSRRCEh! BASELRAS MU AP Y00 B Source
O s LSR SenouhRlbeyOLRBG Aoty S e Sy DY
cont ok voiagepbiedihg! €1ha], OBnECAGYY RGN 4 NG 3 BS
inserﬁed'for ﬁhé[pbwer source stébiliéation;ﬂthus
increasing the ?pwer loss with the result_thététhe
power effidiengy is deteriorated. .
Accordingly, it is an object of the invention to
10 provide a poﬁér.supply having no-abbveéméntioﬁéd~'- |
problem and é high'power_efficiency forfuse.inlthe
televisionlreceiver. | |
According tq a first aspect of the present 2
invention thére is provided a source voltagé'éoﬁtroi
15 switching circuit.for adjusting a control voltage in
order to stabiiize'an output voltage: of $=switch—mode
power supply by.perfOrming output voltage: control ' QJ
using a television source voltage és-thé ¢ontro1;'_ |
voltage in a telévision-receiving mode-and-using;a'BS
20 source voltagé which is switched to during a:BS timer
recording mode requiring light-load power, ﬁherein:
a constant voltage.diode is inSéiﬁéd in élpfimary
side of a transfyrme: piovided in a control éircﬁit of
a power suppl? sd_as to effect voltage conﬁfél at said
25 light-load”powe#iﬁg time.
According ﬁq;a second aspect of tﬁéﬁpresgnt

invention there is provided a source voltage control



20 source voltage whi.ch is. switched to during a BS tiner recording node __.-
requiring light-1load power, wherein: a constant voltage diode is inserted
in a primary side of a.transforner provided in a control circuit of a power

supply so as to effect voltage control at said 25 |ight-load powering
tinme. According to a second ‘aspect. of the present i"nention there is
provi ded a source voltage control swtching circuit for adjusting a

control voltage in order to stabi.lize an output voltage of a sw tch-node
power supply by perform ng out put voItage_cﬁntroI using a tel evision source
voltage as the control 5 vol tage in a television receiving node and using
a BS squrce vol tegetehing csreuwitches adjdseting a B86ntrokr vodcagdi g node
requiring light-load power, wherein: a constant voltage diode is inserted
in a secondary séoxdenfta stabilibzeeanpovtpdetdvohtageoatral sk@tcheimpdeit of
a power supply so as to effect voltage control at said |ight-1oad powering
ti me. Accordi ng pewertsupplysb¥cpesforméngr evtputi vodhagencentreli s
provi ded a source voltage control switching circuit for adjusting a contro
voltage in 15 @Y 2otelevision apusaeplrliapeage bheacemtreh- node power
supply by perform pg out put volia e control usLng a television source

c

vol tage as the cHrtrage ditagEetfvLsienFPEPbKirgcBPIengndoiEingdauBSng a

_BS source which égﬁf@étgg gaég which9id EE&%EHE& to during a BS timer

.recording mode'requiring light-load power,.wherein:
s a constant voltage diode is inserted in a
secondary side of a transformer provided in a control
10 circuit of a power supply so as to effect voltage-
control.at said light-load powering time.

According to a third aspect of the present
invention there is provided a source voltage control
switching circuit for adjusting a control voltage in

15 order to'stabilize.an output voltage of a'sﬁitCh-mode
power supply by performing output voltage control |
{ using a television source voltage as the cdntrol
voltage in a_telévision receiving mode and using a BS
source which is switched to during a BS timer
20 recording mode requiring light-load power, wherein:

é constant voltége diode is inserted in a
secondary side of a transformer provided in a control.
circuit of a power supply, and there are provided a
switching ecircuit for turning said constant voltage

25 diode on and off and a delay circuit for decreasing
the switching speed of said switching circuit.

‘One embodiment of the invention provides a power



20 recordi ng node requiring light-load power, wherei-n: a constant volt-age
diode is inserted in a secondary side of a transforner:provided in a
control circuit of a power supply, and there are provided a sw tching
circuit for turning said constant voltage 25 di ode on and off and a del ay
circuit for decreasing the switching speed of said switching circuit. One
enbodi nent of the invention provides a power | b supply for a tel evision
receiving having a television source voltage detection neans for detecting
the tel evision source voltage, BS powlr source voltage detection neans for
detecting the BS power source 5 voltage, power control neans to mhiéb)the
anount of #ePplYi 8ari 8 tedewisionr seceiving bavingh asd@l@visdiamge
detection nmeans so that the tel evision source voltage can be controlled to
be stabl e 8PUEBSWNPEkagRe dgFBGHILOHF MEaNSC fogh dedecdd &S rom t he BS :
source 10 voltage neans so thit thewsg source vol tage can be controlled to .
be stabl e, *&ABVERAPPhPRYTAEANOEEESgnEE: RO T §OMTE S Va8t i on control
using the te]evision source voltage detectionreans in the television
recei vi ng %rﬁ%%‘_’#h"ﬂhf“@ﬁnﬁhgofefi?%l% F&ﬁ‘glghe rcéisr ETELarPYIRE BS circuit as
pomereg a”QoiQa&Q? power control means to which the amount of

detectioh_is_fed-back from the television ‘source -
ﬁoltage detection means so that’the_telévisionrsource
voltage can be gdntrdiled-tp be stable or to which the
amount of detectiqn is.fed'babk fromfthe:BS soufce

10 voitage means so that the BS sourCe voltége'can'be
cdntroiled to be st;ble, and switching;méénS'for
switching to the stabilization control_using the
television #ource_voitage detection means-in the '
teievision receiving mode in which the television

15 circuit and the BS circuit as powered and to the ' -



1 stabilization control, using the BS source voltage detection nmeans in the
BS tinmer. recording node in which the television circuit is not powered but
the BS circuit is.powred. 5 Mor eover, the constant voltage
diode is inserted in the prinmary side contrqq circuit of the power supply
so as to nake voltage controf”at the tine of |ight [oad, the constant

vol t di odeg i s.4 k.t | ' \ t
age dio %16%%%§§§%§2QF1§H Esnéfeﬂnég;gﬂftﬁgaggnéaekce'6smtag§0 as to

make vol t age a e time of or the constant voltage

di ode is insertegeidcthonSREQAEAEY Ehéepsopinet ebe6riingntlodestht ahigs
circuit for turning the constant voltage di ode on and off .and a del ay

circuiy for decremsi pgrebessvht ehrogispeednet pbeeseltblitnghei Bsuchirtbigre
provi ded. According to the construction of this invention, since there is
no di sconti nuousipepowdred.which the control current is not flowed when
switching is made fromthe BS tiner recording node to the 20 tel evision
node, the secpndary si de oMbpeoven}ttie cansbanpreobhage diodebésng
abnormal 'y increased. In addition, since in the television receiving node
the tel evision sbuserted| ingthgepsimpsy AeEAsCPBLERLt EAEQGUES BF WPt chi ng
means so that the tel evision source voltﬁge Zg can be onirollgg tg.be
stabl e through tPRY¥RE| EYPRLENSCoBRcLOVBRESGROYEREE FBRTARANG o FIPNELRE BS

LA, recording gpopLie BRaa0ULES. KAhLEAReUSLERL8"aTBAL" sk ALV EURT ik
the secondary side control circuit so as to make voltage

N\ 10 control at the time of light load, or the conétant
voltage diode is inserted in the secondary side control
circuit and a switching circuit for turning the constant
voltage diode on and off and a delay circuit for
decreasing the switching speed of the switching circuit

15 are provided. |

According to the construction of this

invention, since there is no discontinuous period in
which the control current is not flowed when switching
is made from the BS timer recording mode to the

20 television mode, the secondary side outpﬁt voltage can
be prevented from being abnormally increased. 1In
addition, since in the television receiving mode the
television source voltage detection means is switched to
by switching means so that the television source voltage

25 can be controlled to be stable through the television
source voltage detection means or in the BS timer
recording mode the BS sourcé voltage detection means is

switched to by switching means so that the BS source



1 voltage is controlled to be stable t hrough the BS-seurce voltlage "~
detection neans w thout using the television source voltage detection neans
as in the prior art, the stable voltage can be obtained in the BS tiner

recording 5 node of |ight-Ioad poweri time and in the television
recei ving node of high-load powering time, and in the BS tinmer recording
node i nlwhvehtage Bs epntupiled Stahle khrqughekhe &P cqunde is not

power ed, the dummy |oad resistor is not necessary which is used for 10

avoi di ng tveledgeodateckien RegRs AkAut; Aisiag &t ralamisiehhe
tel evi sion source voltage detection neans as ,in the prior art, so thek;the
pover ef fiBPRAES ¥AhEBEC| ABEEFEAOT MEaNSh@sddfnmfhe R i¥siaditor ¥t ch
consunmes sone, power_i s not used. e.inventi wi;] | .he described now by way
of "oxann) SORPES T81EAGR ba: By Rt R TR it RS S LR RAARA T aut nos.
In the draw ngs: _Fig. ho a source . ol tage caontrol switchi,ng circuit in
t he firgt @ﬂ%%d?ﬁeh?gg%-iﬁégfRﬁgﬁfﬁ&% g %%-wﬁﬂm§ﬁf V& age
control 20 | | 0Q. Gial CUit +is0, 1| j Nt t.ne J.nvend i on

Fo. 3 snofeos. EBnBomEuET PE, bt BpieaR BT R g 1 e

oD i Bk EeLBHATH ol i hich ST AN 8 Sisregc) to0e
but the kelevisiqn circuit is not powered, the dummy
ldad resistor is:hot necessary which is-used-fo:-

10 avoiding the nb—loag state in the stabilization control
usihg the tele&isioﬁ;source voltage.detection means as
in.the prior:art,-so.that.the power,efficieﬁcy can be
improvéd éihce tﬁe dummy load resistor which donsumes
some power.is nq£ ﬁs¢d,

| .Tﬁé hnmn£ﬂ11uiL1lx=deazjhainbwlurﬁayrﬁ“emmmaetxﬂy, |
15 wiﬂh;artﬁmﬂam'ﬁaiuencejx>the accompanying drawings. In the drawings:
Fig;ll_shows_a:source voltage. control -
‘switching circuit ih:the first embodiment of the:
invention;. - -_._ _ L o ;J
| Fig; 2 shqwé a source voltage_contﬁol

20 switéhing ci:éﬁit'iﬁ tﬁe second embodiment of the

invention; |
| Fig.'3_shows a sou:ce~vpltage,coﬁtrbi
switching circuit_in thé'third embodiment of the
invention; |

25 Eig. 4 shoﬁs'a:source voltage control
switéhihg circuit.in the fourth embodiment of the

invention:



Fig. 5 shows a conventional ,source voltage control swtching circuit; and
Fig. 6 shows another conventional source voltage switching circuit. 5
Fig. 7 shows a power supply system bl ock diagramtoward a television
receiver circuit and BS receiver circuit. "KCRI PTI ON OF THE PREFERRED
EMBODI MENTS Sone enbodi ment s of the source voltagée-control 10 switching

circuit of theg invention Ll be I he ChRAtishsiecgefirke bbltage t0 4.
Fig. 1 shows the first en%%%%he%tggéﬁ%hg ?ﬁég%tioﬁ.sﬁeggrfing_to.Eﬁg. 1,

there are shown gon&o1 eshi t¥hndgCeiceubit}, angpover control IC 2, a’
rectifying 15 capacitor 3, a power source output MOSFET 4, a power

transistor 5, a voltage copigol 6f eREWaCKnpbhtoCcevnirentfonalssantrceegi st er

7, a féftlfyrng diode 8, a rectifying capacitor 9, a 18-V controlling
constant vol t ageysli dge 18witeningyctgediades 11, 12, a relay 13 for turning
a 20 140-V vol tage source(tel evision source voltage) on and off, rectifying
capacitors 145 15, a 140- Wigut voshewsoa popkrf gupplyheystesgbleckr 16, a
relay drive transistor 17, and resistors 18, 19. The operation of the first
enbodi ment constdiegeamabovardi bl tedewdsdonbgecedvex. cizcuit and BS \Wen

the AC power supply is turned on, the power supply is actuated through the
start resistor 7receiver ¢drcudgds are i nduced in the secondary w ndings of

DESCRIPTION OF THE PREFERREb EMBODIMENTS
Kx’ C Some embodiments of the souréé'voltagé control
10 sSwitching circuit of the invention will be_described
with reference to Figs. 1 to 4.

Fig. 1 shows the first embodiment of the
invention. Referring to Fig. 1, there are shown an AC
rectifying circuit 1, a power contrdl.IC 2, a_rectifying

15 capacitor 3, a power source.éutput MOSFET 4, a powver
transistor 5, a voltage control feedback photocoupler 6,
a start register 7, a rectifyiﬁg diode 8, a rectifying
: capacitor 9, a 187V controlling constant voltége diode
~ 10, rectifying diodes 11, 12, a relay 13 for turning a
20 140-V voltage source(televisibn source voltage) on and
off, rectifying capacitors 14, 15, a 140-V gontrol error
amplifying shunt regulator 16, a relay drive transistor
17, and resistors 18, 19. The operafidn of the first
embodiment constructed above will be éescribed below.
25 . When the AC power sﬁpply is turned on, the
power supply is actuated through the start resistor 7 so

that voltages are induced in the secondary windings of



14 1 the transforner 5. At the sane tine, a high-level signal in the
television hode is supplied to the base of the transistor 17, naking the
transi stor 17 conductive so that the relay 13 is energized: Therefore, in-
the 5 television receiving node, the!AeIevision source voltage 140 V and
the BS source voltage 18 V are supplied to the load side. At this tine,

t he secbndahe dwepsforsierages #te thentsame ddne, &drightIrvek| evi sion

source voltage 140 V. In other words, the voltade change fromthe 140- 10

V |ine thrsdgnalhdn &diestelerd sion iode deg sURRl ed ko dhe dasroby the
error anplifying shunt regulator 16 and fed back to the power control |{C 2
t hrough t hEhBhSTEREHSEOT & 790 Makdng e drdns ighiatgd &iﬁ"ﬁgg%l |inetl. 15

In the BS tinmer recording node, .the base vo]tage of the transjstor 17 ;
becomes | oWsGE’Fﬁé%?‘Pnéeg'taé’niSst’ﬁ ?szﬁgs"zr%ﬂ:og@lﬁﬁq%e' HustHS he relay 13
I s deenergized. ., At this t.ie, errQr | .y S e 16 is
Lli sconn c?ééiﬁ’&ﬁ‘ﬂ% ;I E(?—ll\‘/ﬁ\gnga%aedd % &r@évﬁg%t%%{{y%%r%@?é fl o:/ved_
so that th egondar u - Iq3C T qﬁg%. - ndar

vol t ages a?éﬁi Sl’gr%ggs)e%]% h%ej S&?‘Jr?tae?y ! rtl%.{\ﬂge vlgt‘ggei t%“ea%%% Z@?%ss’ t%e
smot i ng §3RRCIIYe %) Alts driey GA%RM, Y SeddifaAAnSiu Ydpasyck ode 10

becomes canductive 25 so that a current is flowedin the constant voltage

di ode 10 (gr@i edmcsaafdenO e G it dvi s tsduded ¥ PasGe | S

sel ected). The anode of this constant _ _ _
140 V. 1In other words, the voltage chapge from the 140-

10 V line through the resistor 19 is cpnvé;ted into a ‘j'
curfenﬁ'change by the error_ampliEYingiéhunt-regulator
16 and fed béck to thé power_con##ol Ic z'through the
photocoupler 6 so that the sourCe.vOltége can be
stabilized.
15 | In the BS timer recording mode, the base
voltage of_the transistor 17 becomes low so that the
Itfansistor 17 is.nonconduétive. Thus, thé;relay-lB is
deenergized.. At this:time, thg_é:ror amplifying shunt
regulétor.l6 is disconqec;ed froﬁ_ﬁbe 140—V-1ine, and .;;
20 thus no control current_is flowed so that the secondary
oufpﬁt voltages are inc;gased,  When.phe1segondary:
voltages'are increased, the_priméry dri?g'voltage (the
voltége acrb;s-the smoothiné capacitor 9) is increased.
Thﬁs;.the consfant_voltage diode,id.becomes conductive
25 so that aléurreﬁt is fiowed in thé.cbnstant-VOltage
| dibdé 10 (a dibde.which beégmes{conductivesby about 5 %
increase ié.selécted). The'anode bf this-constant

voltage diode 10 is connected to the control terminal of



vol t age diode 10 is connected to the control terminal of 1 the power
control IC 2. The secondary side voltages are controlled by this current.
When switching is.made fromthe BS tiner recoyding node to the television
node, the transistor 17 5 is turned-on to rgize the relay 13 so that
140 Vis supplied to the load side. At this time, since the anode voltage
of the constant ynétpoeedi edattdli ICdecr eThed secondarguddaid walkagas e
The secondary side voltages _are controlled by the 140-V error 10 _
anpl i fyi ng regul ebotrédled| byothds wwrdentahen switching is made fromthe
BS timer recording node to the television node,. even though the

di sconti nuous period in whiNbent Bwitehivngcdst madec Fromhithes Bt iMeFned i s
caused My chattering of relay or the like, the control cyrrent 15 s
flowed in the corecarfipe mage &oodderf W%?HﬂPrqﬁéaﬂ(ﬁh? IR bof

e secondary, o fg BYtRua, 3 st D g0 G G P ©f
ot oon: o e UBBLa<BLEGL B, AU Bdel e R0 Bl el
Firet ombodi yent 2Haad; geleed, S Hhe Bl dnt R A e i tred.
The third enbodi geRtegEeldhe it ISHBM]Y tifrned off. The secondary
side voltages are controlled by'the 140;V error
W, 10 amplifying regulator 16. In other words, when switching
is made from the BS timer recording mode to the
television mode, even though the discontinuous period in
which the 140-V control current is not flowed is caused
by chattering ofhrelay or the like, the control current
15 is flowed in the constant voltage diode.lo so as to |
restrict the increase of the secondary side output.
voltage to within 5 %.
The second embodiment of the invention mill be
described with reference to Fig._2. |
20 : ‘In the second embodiment, the 18-V control
voltage diode 10 in the first embodiment is inserted
between the @-pin and ground of the 140-V'controi error
amplifying shunt regulator 16,‘so that the same effect
as in the first embodiment can be achieved. The
25 detailed description is omitted.
‘The third embodiment of the invention will be

described with reference to Fig. 3.



described with reference to Fig. 3. Referring-to-Fi.g. % in the

tel evision node, the [owlevel signal is supplied to the base of the
transistor 19, so that the transistor ﬁg i's non- conductive and that the
transistor 18 is conductive. 5 Thus, e relay 13 is energized, permtting

140 V to be supplied to the | oad side. _At, this tine, since the transistor
17 is nbnconducti ve, Referdddthd® FigdS votl SR ERLERLFPRIPREe by use of

t he 140-V egror, amlifying shunt, requl af or,16. 10 In the BS
“timer recoflnd |q;§v 4m§%ﬁ?ﬁi”%ﬁ' %é%ﬁﬁﬁlﬁ%_éﬂ%ﬁ??%ﬁ'?% PR base of the
‘transi stor t.Ur,ni he tr [-Siy Ny DL @) he transistor 18
of f sl) thaf%gﬁgl éclrl’i'f; is’sé ﬁﬁ%r%ﬁée%ﬁa%i#%%%#%é nlg?ltr‘]ce t he tlra}»e'f st or
17 i 1 t 15, | JhE. : lled by th
constant vorruEideiTe il g N dnel S0y D18 S teahauEetber o Y 1

recordi Bg FBUS,! AHNG 18 LVI B 0 dmelegidde, e AN dBing BHEr i €8dbebut the
transi stor 17 is nonconductive, so 20 that the secondary voltages are

control I'eds'hpguheédl% o idad £ider awpltiys ngimdpnsinegutheor 16. At
this tine, a delay circuit 20 is inserted at the base of the transistor 17.
Thi s del ay teiansdisttcabddr biss thencomdudtivecthe sbepndarngsidee of relay 13
and switching tinme 25 difference, thus renoving the control current dis-
cont i nuous vpdtiages @reprapntrneited thy seserofiryhei 0~V error
| aﬁéiifying shunt regulator 16. B |
10 : In the Bs.timer récordiné?mddeg,the high-level N\
N éiéhéllis supplied to the_basg'df.the tfansistor 19,
tu;niﬁg the transistqr_ls-cﬁ;_but tu;ning;the transistor
18 off so that_tﬁe relay 13 is §eepe;gi?ed.,'At-this
time, siﬁcé the transistor 17 ié_ﬁoq¢qnductive, the
15 secondérx siag voltages are contfolled by the constant
véltagé diode 10.

. When switching is made from the BS timer
recqrdipg;mode to thehte;eyiSipnjﬁ¢§é, tne relay 13 is
energized, but the txansistor_17 is;hénconductive,ﬁso

20 that the'secondary_vpltaggs a:e,contiqiled by the 140-V
cdﬁfrél_eﬁfo: amplifjing Shunt}reéuiétor.lﬁ. At this
tihe} a'délaf circuit 20 is;iﬂgggtéﬁiaﬁ-ﬁhevbase of the
transiétbi.l7. This delay ¢iF9u§t_a§$érbs<the'time lag
due td:éhatﬁering time of rgléy-i&#andvswitching time

25 différénce, thué_femoving the contr@ifcurrent.dis—“'
continnaus:period, or preventing the;secondary side

voltages_from being abnormally inecreased upon switching.



vol tages from bei ng abnormally increased upan sw tching. 1

The fourth enbodi nent of the invention-w'll ‘be described with reference to
Fig. 4. In Fig. 4,.like elenents correspondigg to those in Fig. 6 are
identified by the same reference nunerals ahdl will not be 5 described. Fig.
4 is a circuit diagramof the converter switching power supply for the BS
tuner built-iln tel evision Theefouvrthsembedimenthofnbhei imwenbionhwill be
invention. Referring to Fig.. 4, one end of the 10 secondary w nding 32d of
t he power transfdeseribedfwikiichefacenchetoeRilgls4érolindBégi.s4eoriset ed
through the rectifying diode 42 and through the relay contacts 44a to one
end of \t he rectie}engntapaerrespaBdinghtehthesreineRdgyr buagedideptafdednd
of the volume control 49, and 15 to the teleyision cirguit ghus suppl yi ng
source vol tage +P¥3Bh¢ samenEefEFenre; BHMErALdi a0 TﬂéliePﬂ#n F 48a of the

error anplifying shuntbrﬁgulator 48 is connected to the other end of the
vol ume control 49°SSREPEHe terminal 48b thereof is connected to the cathode

O f 11 10,20, 50 419 8 SRR IgALE SEEBLIBF SR Bedheiiee

connected to the cathode o he ' p ot odrode o ot ocou
the coll ector Ofs@iééﬂﬂhgrﬁeubétgﬁgbi9“§b§tEﬁe6ﬁs'IﬁﬁeEGBHEEELiﬁSC of the

error anplifying shunt régulator 4871S connected to the 25 cathode of a
rectifying di odet€Beqidibf theetobkegbotnef foustht enbBdimeaBsbgt @heb4. The

anode of the rectifying
invention. Referring to Fig. 4, one end of the

\_/ 10 secondary winding 324 of the power transformer 2 of
which the other end is grounded is connected through the
rectifying diode 42 and through the relay contacts 44a
to one end of the rectifying capacitor 43 with the other
end grounded, to one end of the volume control 49, and

15 to the television circuit, thus supplying source voltége
+ 130 V to the television circuit. The terminal 48é of
the error amplifying shunt regulator 48 is connected to
the other end of the volume control 49, and the terminal
48b thereof is connected to the cathode of a rectifying

20 diode 71. The anode.of the rectifying diode 71 is
connected to the cathode of the photodiode of the
photocoupler 36 and to the collector of a shunt
- regulator transistor 62. The terminal 48c of the efrof
amplifying shunt regulator 48 is connected to the

- 25 cathode of a rectifying diode 63 and to the colledtbr of
a switching transistor 64. The anode of the rectifying
diode 63 is connected'through a resistor 65 to the

cathode of a rectifying diode 40 and to the base of the



di ode 63 is connected through a resistor 65 to the cathode of a rectifying’
di ode 40 and to the base of the 1 transistor 62. The emtter of the
transi stor 62 is grounded through a digﬂe 66 and a constant voltage di ode
67. The base of the transistor 64 is dénnected through a resistor 68 and a
resistor 50 to the base of a relay 5 drive transistor 51. The bases of

the trahsi §F8n5i6£0an@264 Fhe SO of tthe keamsdishen & ¥she contro
signal in the tel evision receiyvi mode gnd with the L- %!gnal.pf t he
control si grarnggd; f8royah fed o8 ﬁé‘érrﬁdé’.onf(*}ant voltage {iode evi si on
source vol tage detection ans i.s for,ned of_ the error IL.f.yi ng .shunt

regul at or 28-andPeno3Fs t@@hﬁﬁansigicg'&4déFe59§qﬂé¥2§w§ﬁEQ#%qhe\u/

tel evision_source vol tage. .The BS.squrce vqltage detection neans is forned
of the trafisFEESFtRS, 6fnganfs 2 (fie(?d'g%é)é' (;r’r?d%t%'g:% og’étsfntof&ﬁ Wi ode 67,
and detgct rsQf BS T | 3t 0r=464 as the
swi t ching ?fé%tr%g ?ég?lgsl%gtr?g]\%% 't oi?llhé(ra%%g\r%?r ta%ggipgnaq'agjsgp%?igcfotsoﬁi'ts base to

switch to Lha ghahirel sdpplid SAKH ¥hel'H-20 o i hellcddtade! evi si on

source 20 voltage in the television receiving node in which the television
circuit angdigfati iaUichedhR1RMRyiesh Gedeli® inde myidebiand atiiten wnti-ol usi ng

the detection error of the BS source voltage in.the BS tinmer recording node

i n which tbtghallevifsithie contricl. issignal dowdhed Bsuttier BRI dinguit is

power ed. ' ' ' : _
mode.

10 The television source véltage detection means SJ
is formed of the error amplifying shunt regulator 48 and
the volume control 49, and detects the error of the
‘television source voltage. The BS source voltage
detection means is formed of the transistor 62, the

15 diode 66 and the constant voltage diode 67, and detects
the error of the BS source voltage. The transistor 64
as the switching means is responsive to the control
signal supplied to its base to switch to the stabiliza-
tion control using the error of the television source

20 voltage in the telévision'reCeiving-mode in which the
telévision_circuit and BS éi:cuit.are.pdwered and to the
stabilization control using the detection error of the
BS source voltage-in_the:BS timer}recdrding mode in
which the television circuit. is not powered but the BS

25 circuit is powered. | |

The opération of the converter switching power
supply constructgd abg?eﬂfor the BS tuner built-in -

television receiver #ill be'descfibed below. When the



The operation of the converter sw tching power supply constructed above for
the BS tuner built-in television receiver wll be described bel ow. \Wen

t he 1 AC power .supply is turned on, the FET 39 is actuated through
the start resistor 33 and the power control {4C 35 as power control means so
as to make switching operation. Thus, voltages are induced in-the secondary
5 windings qf tA® mower suppkyoisetusiedapn;atheMOSERE BPndst Retyaded of
the transistors 51 and 64 are supplied with_the Hsignal of the control
signal in the teilemowgbnthedstarheresdntostd? and tbenBevesNGaBEFed, 1C
permtting the relay 44 be energized. so that the 10 tel evi Siop,.source

vol tage + 130 \/lﬁna$é9@n9pl¢@ﬂt¥ﬁloﬂgﬁn§h%oréﬁa§°c8ﬁkﬁc§§1§$§198 t he

Chy o e g e
e on 11 ceRasddet Sperhieer SR ME ol R
fﬁgt;glbg?tgyeuiﬁgﬁ?eFﬁg é?fﬁﬁigggﬁhfogifg vgfﬁage.g §§8 @. %neoth%&ﬂhofgs,
t hrough the 8oldﬂh oﬁﬁ?gﬁ—ﬁggP%itﬁg gg?ogbgﬁgﬁFﬁgﬁﬁgagﬁgﬁ¥Q%%ggfat03328Vis
converted into a g%@f@ioﬁggagg.Eggbget&ﬁﬂﬂhéEBE debéﬁbﬁeguﬁbwahdHEVEﬁfiS

fed through the p ocoup to the contro

' permitting the relay 44 be energized so that the

o 10 television source voltage + 130 V can be supplied
through the relay contacts 44a to the television
circuit. Therefore, in the television receiving mode,
the television source voltage + 130 V and the BS source
voltage + 18 V are supplied to the load side. At this

15 time, since the transistor 64 is also turned on, the
terminal 48c of the error amplifying shunt.regulator 48
is grounded through the transistor 64. Thus, the
secondary output voltéges are controlled by use of the
television source voltage + 130 V. 1In other ﬁords, the

20 voltage change supplied from the television source
voltage + 130 V through the volume control 49 to the
error amplifying shunt regulator 48 is converted into a
current change'by the regulator and this current change
is fed through the photocoupler 36 back to the control

25 terminal of the power control IC 35, thus stabilizing
the secondary source voltages. |

In the BS timer recording mode, the bases of

the transistors 51 and 64 are supplied with the L-signal



25 termnal of the power control 1C 35, thus stabiltzi.ng the secondary
source voltages. In the BS tiner recordi ng node, the bases of the
transistors 51 and 64 are supplied mﬁt?%the L-signal . of-the control
signal and thus the transistors 51 and(s4 are turned off. Therefore, the
rel ay contacts 44a are gpened, .di s onnectig&bthe tel evi sion source voltage

+ 130 \L fref the FepsyPrdi s49dadc@ne ShusndhSoidansdstors &l andk&dt, only
Slde. A pRestRrned offco SheteldiB . Ehe SRR Comtarinddh ddte o or
Vol tages oPESBBRe BRRCRRR ol nel il BRIR i an Al E e RIS o ¢ hons
Cranststor 6930 P £tom, Bhel Redb¥siln ATl oi° it deEdurady 11T

transi stor 582, ﬁeﬁﬂi%enan?agg%gﬁghEEQQb%h%oh&g__1§Iq@[Q25Eprough t he di ode

66 and T he constant 5 Vol e 67. In other words, the voltage

change on ghgpBSe8OUbCeNEOREAEE reuld ¥n Theonvaid &d delt 0 i @ieent change
by the transistor 62, and the current change is fed through the

_phot ocoupl €im86 baglset @hehe rapstistort @dniisanoncondudrdwer, @i rol | C 35,
thus stabilizing 20 the source voltage. Therefore, the stabilization
charact er i et roroamphé fydngc shualtt agguila tidre 48S itsi imopeaeadridigly node can be
greatly inproved. Also, since the television voltage source + 130 V'line
I s di sconnEbtued the seqonda;y output voltages are controlled by
10 supplying the_yoltage change from the BS sbﬂrée*voltage &“)
+18.V 1ine_£hr6ugh:the resistor 65 to the base of the
transistoi 62. When thé voltage change is éupplied to
the base of the:transistor 62, a current is flowed from
the transistor 62 through the diode 66 and the constant
15 voitage diéde 67._ In bther words, the voltage change on
the BS source voltage + 18 V is converted into a current
change'by the transistor 62, and the current change is
fed through the'photocoupler 36 back to the control:
terminal of the_power control IC.35, thuS'stabilizing QJ
20 the source voitage; ‘Therefore, the stabiIEZatioﬁ '
characteristic'qf-the_sonrqe voltage in the BS tihe:
recording mode.caﬁ be greatly improved. Also, since the
television vbltage_source'+:l30-v line:is.disconnected
from the-secondaryIWinding by the'relay.cbnfactsf44a
25 between the rectifying diode 42 andithe-reétifying
capacitor ‘43, the voltage across the reéﬁiinng*
capacitor 43 béc¢me§ 9 V. Thus, the voltage on the

television source véltage”+ 130 V line can be prevented



fromthe secondary, winding by the relay contacts 44a 25 between the
rectifying diode 42 and the rectifying capacitor 43, the voltage across the
rectifying capacitor 43 beconmes 0 V. Thus, the voltage on the television
source voltage + 130 V line can be prevented| 1 from being increased.
According to the source vol fage control switching circuit of the invention,
when switchi ag ifromdeeingnihbeed®8efiner recording node to the television 5
~node, the discontinuous period of control current can be avoi ded from
occurring, and the secondagcoudpog bolthgesouvnaebvoptagentedttodm bei ng
abnormal Iy increased upon sw tching. Mreover, the stabilization
characferistic @Ewittchirg seireeitorfalhs éaveptipninwheneawiscbing is
satisfactory and the power efficiepcy can be increased, both in_the BS

timer recordi ng BRftR i Bhe 1BSt E1ReF sFBROFéinpvmAgenbRethe tedewision 1.
A source voltage contrql sw tchi circuit _for, adjusting,a _control vol tage
in order to sstalﬂq‘fez’e t}he Sg\gsﬁﬂ?ggFUQBthﬁélSP ggsﬁf’f‘tﬁgﬂmﬁgrﬁﬁ rcéﬁphey
by perform ng oy iy # %8 SOBLEPLndS' Bla?chE! 8¥EShAry output
voltages can be prevented from being abnormally |
increased upon switching. '
Moreover, the stabilization characteristic of
w 10 the source voltages can be maintained to be satisfactory
and the power.efficiency can be increased, both in the
BS timer recording mode and in the television receiving

mode.

\_/



source voltage as the control voltage in a television receiving ‘node and
using a BS source voltage which is switched to durlng_a_BS_LLHEL_LSEE%gL?Q
node requiring 10 l'i ght-1oad power, wherein: a constant voltage

inserted in a primary side of a transfornmer provided Jﬂ,ﬂ'ﬁ I"m it
of a power. supply so as to effect voltage control at w "M(ﬂ’m
powering tinme. 15 2. A source voltage control SMAtChIng ‘ci fculft fors
adjusting a control voltage in order 9 stabilize an output voltage of a
swi t ch- nrode power supply by perforninz out put vol tage control using a

tel evi si on%gngﬁource vol tage as the control voltage in a televisio _
recei vi ng fd using a BS source voltage which is switched to dur™ig a

BS tiner recordlng node requiring |ight-1oad power, wherein: a constant
voltage diode is inserted in a 25 secondary side of a transforner

provided in.a canigirdd Wolitagd oMoVl %mulﬁg asr&qief kget vol tage
control at said i ght-1oad powering tine: 1 1171111 2111211 111211 11111

11 * C adjustird a dontrol vbltade SDuréedep! tagetapnliak awitching
circuit for adjusting a control voltage in order to stabilize an out put

vol t agé of omtpuitt ool pofivea swi#ﬂbbqu@epéwen1sgppNthy vol tage contro
using a television
performing ‘output’ voltage control using a television

source voltage asitpe_cpptrol voltage in a television
receiving modeséndrusipg a BS source voltage which is s
switéhed to'during'é BS timer recording mode requiring
10 light;load power,.whe;ein:
a constant volﬁage diode is inserted in a primary
side of a transformér provided in a control circuit of
a power supply so as.tb effect voltage control ét said
light—ioad powering time.
15
2, A source voltage control switching circuit for
adjusting a control voltage in order to stabiiize an o ;D
output voltage of a switch-mode power supply by
peiforming output VOltage COhtrpl using a television
20 source voltage as the-control voltagé in a television
receiving mode and'usiﬁg a BS sourcé voltage which is
switched to during a BSitimer recording mode requiring
light-load power,'whérein:
a constant voltage diode is inserted in a
25 secondary side of a txansfqrmer provided in a control
circuit of a power supply so as to effect vdltage

control at said'light-load powering time.



5: ' source volfage as the control voltage in a television receiving node

and using a BS source which is switched to during a BS timer recording node
requiring light- load power, wherein: a constant voltage diode is inserted

ina 10 secondary side of a transformer provided in a co”mm mum Imuam
a power supply, and there are provided a switching circuit
constant vol tage di ode on and off and a delay circuit for decreaS|ng t fe E
swi tching speed of said switching circuit.,,15 4. A source voltage contro
switching circuit for stabil’ising output vebtages: substantlally as

her ei nbefore described with reference to and as shown in any one of Figs. 1
to 4 of_+t he acc%npan§|ﬁ©u2@edV@%Fﬂgg control sw1tch1ng circuit for

adjusting a control voltage in order to stabiliZe an
output voltage of a switch-mode power supply by
performing output voltage control using a television
5 source voltage as the control voltage in a television
receiving mode and using a BS source which is switched
to during a BS timer recording mode requiring light-
-/ _ load power, wherein:
a constant voltage diode is inserted in a
10 secondary side of a transformer provided in a control
circuit of a power supply, and there are provided a
éwitching circuit for turning said constant voltage
diode on and off and a delay circuit for decreasing
the switching speed of said sﬁitching circuit.
15
4. A source voltage control switching circuit for
stabilising output voltages substantially as
hereinbefore described with reference to and as shown
in any one of Figs. 1 to 4 of the accompanying

20 drawings.



