mnndlng of .said swtching transforner and the control winding may be a
-pdSlHPv dback t hrough said switching elenent, and the control el enent
conducted by elevation of the voltage of the contral wi nding of
sald swi t ching transfornmer over a-specified value to control the voltage
-at both ends of said capacitor. . 2. (anended) A power supply device
of claim1, further conprising a clanp circuit conposed of a resistance
connect ed ‘bet ween .one end of t8BECDRICATIONNndi ng of said swi t ching -
transforner and the control termnal of .said swtching elenment, and one or
a plurality of diodes of sane polarity connected in series, connected
between the control termnal of said swtching el ement and t he ot her end
of  the contTHILEVORiTHE GENVENTEION t chi ng transformer. 3. (anended)
‘A power supply device, wherein one end of a primary side . w nding of a
.Swi t ching t r ansf oPoweri suppdyndedset 0 a first termnal of an i nput power
source, .other end of this primary side winding is connected to one. end of.
a switching el enment, other end of this switching elenent is connected to a’
second term nal of the i nput power source, further one end of a first
resi stance ITECHNICAL RIELD the first ternminal of said input power sour ce,
othér end of this first resistance is connected to one end of a

capacitor, other gnéd piresent dapenition relererediccd ipovdie suppagnd termnal
of said |nput power source, a second - -2-
device used in various electronic appliances, and more
particularly to a power supply device useful as a non-
contact power'supply.device-used in small portable

appliances; for example, cordless teiephone, cellular

telephone, PHS, video with camera, and personal computer.

BACKGROUNﬁ ART

| In a power supply device generally known)'an_output
- is obtained at a-seccndary side by'rescnating the'toltage of
a primary side coii ofﬁa switching transformer and a
‘capacitor connected.at its both.ends;

As means for obtaining a stabilized output at the
.secondary side, a circuit composition for controlling the
primary side, or a circuit composition for controlling
the secondarylside.are used, among others.

. First, as tne.means.for.controlling the primary.
side, Fig.'ls sdes a circuit diagram of a conventional
power supply device.for controlling and stabilizing the

- on/off period of switching by installing a COntrol circuit.

at'the.primary:side,_and feeding'back the gate signai of

-1 -



resistance.i s connected paral el to said -capacitor, the junction of said
first resfstance and sai d capacitor is  ‘connected to one end of a control
winding of said switching transformer, other end of the control w nding of
sard switching transforner is connected to a control terninal ~of said
switching el'enent, a peak voltage control circuit is provided as neans
~for controlling the voltage of the capacitor for dividing and detecting
the peak volthgeswitdleingeslémént Uastimoansf FéPeseadivizing ahamary side

‘W ndi ng of the switching transforner and one end of the swtching

el enent and ¢$€1EE&PIMg] ct6i tHe 8hthle bEP¥heP ¥Rt cHAWY @Lemert hy? Y Yi NY
to the control termnal of the control el enent when exceedi ng t'he

speci fied voim néé o PFEWEE Yoshpised &fndiégrﬂéstéfréﬁi£99fng transforner
and the contro wi nding are connected so as to be a positive feedback

t hrough the sakigtande chkdeaioaand Aeéofaiﬁgg%oofthfehaiagﬁmaa!& Oinré;ﬁ:h

di scharged by the control output of the pea vol t age “contr

4. (anended)%d\vé‘ﬁ%ufé@pi.héleé’iﬁ@ VOGS  Pctified d réfm%ﬂ’?ecfﬁfom

supplied with a high frequency current = and a secondary side co
installed i éﬁhgﬁ y fli - rog sai | Y S |4 _
confronti ngn%g% ot g%ﬂf%éﬁéfr%cr’%ﬁ%%ﬁ t%illélg éainége#ie?é% r‘?’?%glmﬁd‘# rsotneﬁ‘rstai d

DI S Oohd BR € OARIaahE obanbUALE" SRIPH Shilofeaf' oS
' is connected to both ends of the input power source 1, and
a sefiés circuit of a priméry side coil 4 of switching
transformer andféwitching-element 5 is connected, and a
capacitor 6 is connected tqlbo'th ends of the primary sid_e coll |
4 of'the switching'transformer.' |
Moreover, the juncfibn of the resisténce 2 and

capacitor 3 iSJCOQnécted.fo the drain bf £he'switching
element 5 fhrough a series circuit of a résistance 7 and

- diode 8, and is furtherlconpected t@'thé gate of the |
swifching element 5 through a confrql winding 9 of fhé
switching transformérf- A éapacitor 11 is donnected to

both ends of a secdndéry side coil 10 of the switching
_transformer, and:a capacitor 13 1is conneéfed'through a

~diode 12,fhereby dbtaining én output.at bothlends of the
capacitor 13;- Incidentally, the load side after the
secondary side coil 10 Of.the éwitching fransformer is
separable,'and'ah outpﬁt caﬁ be obtained aé required.

fheﬁoperation of thé conventidnél power supply
device is déscribed below. FirSt,'when the input power

source 1 is applied, a voltage starts.to be charged into

-2 -



-3 secondary S|de COI| and an i npedance vari abl e circuit, and
voutput defecting neans for detecting an output voltage or an output
current by said secondary side coil, wherein said inpedance vari abl e
cifcuit -is controlled to increase the | npedance of -said |npedance vari abl e
circuit when the output voltage of said secondary side coil is raised by
the -output of said output detecting neans. 5. A power.supply
device of clthiencdpacheoei 3 through phe mwisranc@mgewervoltagle tofi the
connected to the output detecting neans to control said output detecting

. reans. capacikoro\deiss fd Mnteyithe Qatdd dfnthe Wwartshinyg her capaci t or
is connected parallel to said series circuit of a capacitor and an :

i npedance valiedent & thiricughothes icvhtrol halaisiyd Jf atee EWidshing de

coil . 7. (anmended) A power supply device conprising a prinmary side
coi l SUDD' | agranigfiorimei .gdndrvﬁfétﬂ&éhcﬁu.hgeﬂhe tt&@blfblii?vamdagh 6f detgai |
' confrontlng said primary side coil, for transmtting an electric power

from sai d pigaty,y thed swit@hinig® ei@mén%e@mtsyﬂhssltdf dotiductthengi & a first
capacitor and a switching el ement are connected in series to both ends of

sai d secondgesulit]e o YdLtayes A NHRRRAL D 'tHeS coIX hxthd iy d e
junction of said secondary side coil and said first capacitor through a

_, g;ggﬁd consith¥ svAlticiihg APUrsForiRE arld tHE Sddrdhry S 160 Il Ao thi s
- o of the switching transformer,_and the voltage of the ’

control.winding 9 of the switching'transformer elevates,

and the gate voltage-of the switching element 5 is further‘
increased so that the switching element 5 is completely

turned on instantly by the positive feedback action.

Therefore,_the current of the primary side coil 4

of the switching transformer, that'is, the drain current

of the switching element 5 increases linearly, and the

energy is accumulated_in the primary side colil 4 of the
switching transformer. As the switching element 5 is.
completely turned on, an impedance circuit 14 of

resistance 7 and diode -8 (or. an impedance circuit 15 shown

in Fig.15, instead of this impedance circuit 14) begins to
'discharge the voltage of the capacitor 3,nthat;isﬂ the |
gate voltage of thenswitching element 5. By such feedback
“action, when the gate voltage'of the switching elementls
-becomes lower than the threshold voltage the switching

element 5 1is suddenly turned off.

As the switching element 5 is turned off, the

voltage induced in the primary side'coil 4 of the switch-

_3-...



- 4 . capaci tor -and/ or constant current control means for

det ecting®t he out put current from said second capacitor to the load is
provi ded, and pul se width control neans for receiving the output of said
constant vol tage control . means = and/or said current control neans and
controlllng said switching elenent by the pulse of specified frequency is
provi ded, whereby when the constant voltage control mans detected decline
of the out pding,dinangformer A darventest, ard magqnangelwkth stlext ended, and
when rise of the output voltage is detected, thé ON period of the output
pul se is sleanasHdOr hoakurs tate the e trimies £ Whero nthiks resorandet ect s
‘decrease of the output.current, the ON period of 'the output pulse is

ext ended, ambitiage i rignsrtsd tagaimutituti s Wdrisrdn ito daimctad, tidie ON
~period of the output pulse is shortened. 8. A power supply device
of claim 1, ssitichihg @lement! 5 agaimithrbughhahe ontolMwWindinde ocoel and.

a secondary side coil are provided in different housings.
the switching transformer. ‘At the same time, at the
-_secondary'side,_too, resonance.of the secondary side coil 10

of the switching transformer and‘the capacitor 11

.occurs, and a DC output'is_supplied into the secondary
side load 16 by a rectifying and smoothing circuit of
.diode 12 and capacitor i3. |

Next, a prior art of controlling the secondary side = -

output is described in_a_circuit diagram in Fig. 16.
According to the diagram, reference numeral 20 denotes a
primary side power supply unit, peing composed of a DC
-input power source 21, a high frequency current generating
circuit 22 connected thereto, a primary side resonance
capacitor 23, and a primary side coil 24, and reference

-numeral 25 is a secondary side power source, which is _

r.provided in a'separate,nousing_from the primary side power

supply unit 20,ibeing composed of a secondary side coil |
26, a secondary side resonance'capacitor.27 connected to
both.ends of tne secondary side coil 26, a secondary side
rectifier 28, and an output capacitor 29 having one end
.connected to the secondary side rectifier 28, and other

- end connected to the,secondary side coil 26, and moreover an

output'stabilizing circuit 30 and output capacitor 29

are connected, and a secondary side load (not shown) is’

-4 -



5

-5 = ~ - such problens and present a power supply devi ce capabl e of
obt ai ning*a stabl e secondary output -efficiently. DI SCLOSURE OF THE

I NVENTI ON ' To sol ve -the probl ems, according to the power supply’

"~ device of the invention, for’ controlling the primary side, a series
circuit of a primary S|de coil of a- switching transformer and a swi t chi ng
el ement is connected . to both ends of an input power source, a series

circuit of %mtﬁ%ﬁ@e% fuipwcistablild zdaeh edicemiity t he i nput  power

source, the junction of the resistance and.the capacitor is connected to
one end of the coférdesaribedgheseinpesinceckhagpriansastnds, iotead-end of
“the control winding of the switching transformer is connected to a
control ter@dhdio sontrelsgithiemdhs enimaryasddecors the setiansianryi ng t he
capacitor is conposed of a discharge <circuit driven by the signal of the
control wi ngl@e.ofit tise useid slothenlyamst or powerasippiyt ey icensafi taut i on,
‘Wi t hout using the diode of high wi thstand voltage, a power supply deV|ce
oper at i ng- sggmeral eleatoonfisc mpplianoesr dmtl @dlsac as entndns-gagdidacted.
For controlli.ng the secondary side, meanwhile, a series circuit of a
capaci t or aypen pqﬂeedamlyardewwce haiwing -tthes porimasyt esddeo dmt h ends - of
the secondary side coil, an output detection circuit for detectlng t he
out put ' secondary side provided in different housings.
-However, in the circuit composition in Fig. 15,
among the aboye conventional constitutions, the diode 8
used for feedback is required to have a high withstand
vo].tage because a voltage in reverse direction is applied due
'to resonance of the primary side coil 4 of the
switching transformer when the switching element 5 is
-turned off. Moreover, since the impedance of the control
.circuit is very'high a significant effect may be applied to
the switching action of turn -on and turn- off of the
_switching element-s due to reverse leak current of the
diode 8, and the diode 8 is reguired to havea very small reverse
leak current. Yet, for'operation,at high
frequency of several hundreds of kHz, high frequency
switching :I_.s required at the same time. The diode satisfying
~  such characteristic is very hard to manufacture'and
very high in cost.
In the circuit composition in Fig. 16, incidentally,in
order to obtainlan output of high precision, a larger
power'lOss occurs in the output'stabilizing circuit 30.

It is_hence an object of the invention to solve



of - the secondary side coil is prOV|ded ‘and the inpedance variable circuit
is control'l ed by the output of the . - 6-
segondary_5|de coil, and therefore this constitfution realizes a power
suppl y devi ce capable of maintaining the secondary . side output very stably
agai nst fluctuations of input voltage or output state. BRI EF = .
DESCRI PTI ON OF THE DRAW.NGS Fig. 1 is a circuit block diagramof an

enbodi ment giich ?mmsslmm primente 20fpovwer isupplly devikiey capableaofci rcuit
bl ock di agramof other embodinent, Fig. 3 is a circuit block dlagran1of

ot her enboy®i¥nidg & stdisld t§eccﬁi&am# oWt fricténtlyl agram Fig. 5
“is "its input voltage-output power characteristic diagram Fig. 6 is a
_circuit block diagram of other enbodiment, Fig. 7 is a circuit- block
di agram of essential parts of other enbodlnent Fig. 8 (a) is a-circuit

bl ock di agrpysciogurerornansli nvENFIGN 8 (D) is a specific circuit bl ock
di-agram of an inpedance variable circuit of its essential part, Fig. 8

(c) is a specifi@oCigoavet thtsoiﬂfomeafsama@fco&amwa;wwérabl e circuit
~of its essential part, Fi.g. I's a specific circuit block diagram of

an output, érlg‘;%}f’ﬂ d@vféé%ttﬁ iﬂ&e&@f&ﬂt'%r%ﬁtr&lmn§ twe and (f) are

specific ci ck diagrans of an output - detecting circuit of its

essential [afimaty Side (A derfds Wit of a primary side coil of a

switching transformer:and'a switching element is connected S
to both ends of an input power sonrce, a series circuit of
a resistance and a capacitor is connected in'the input
power source, the junction of the resistance and the
capacitor is connected to one end of the control winding
of the switching transformer, ‘other end of the control
'winding of the switching transformer is connected to a
control_terminal of'the switching'element, and means for
discharging the capacitor is composed of a discharge
circuit driven by the signal of the control winding of
the switching transformer, and in this constitution,
Without_using the diode of highﬂwithstand voltage, a
power snpply device operating stably without effect of
reverse leak current is realized

For controlling the secondary side, meanwhile, a
series circuit-dfla capacitor_and'an impedance variable
circuit is connected to_both ends of the secondary side
coil,'an output_detection circuit for detecting the output
of the secondary side coil is provided, and the impedance

variable circuit is controlled by the output of the



vol t age-current characteristic diagramof the power -supply device in Fig.
8-(a), F|g 9 (b) is its output voltage-current characteristic diagram
Flg 10 is a circuit block diagramof other enbodinent, Fig. 11
is-its output characteristic diagram Fig. 12 is a circuit block diagram
of other enbodinent, Fig. 13.is its output characteristlc diagram Fig. 14
Is acircuit block dlagran1 of . ot her enbodi nent, Fig. 15 is a circuit block
di agram of Sgcondany ishde - gekder anﬂnﬁhenhinn&ath&éidbmptﬂﬁhtioni_circuit

di agram of other conventional power supply device. BEST MODE FOR
CARRYI NG OUTeRId ze/BNTD@er  supply Edsviicecoapaple of madnteinddigmithie of a
power supply device of the invention is described below while referring to
Fig. 1. sedonddny diidy cogtputoveryl stablyi againpto¥ildetuatiohe oFr i nary
side, and.according to the diagram an input power source 31 is a DC

vol t age, r ectinfpudd varltage athetitgutostateomer ci al power source, a series
circuit of a resistance 32 and a capacitar 33 is connected at both ends

of this input. power source 31, and a series circuit of prinmary side coi

34 of switching transformer and sw tching elenment 35 is connected, and a

capaci t or 3BRIEF OESCRIFIION COPOUHEDRAWINdSe prinary side coil 34 of the |
swi tchi ng t ransf or ner . The junction of the resistance 32 and

capaci tor 33 is Foguetted & COFGuENbHIScE CHYFah dﬁ'&ﬂ RthboAiRlent O£
smntchlng transforner, and other end is connected to the

a power supply device of the invention, Fig. 2 is a
circuit block diagram of other'embodiment, Fig. 3 is a'b

| circuit block diagramlof other embodiment. Fig. 4 is its
output characteristic diagram, Fig. 5 1s -its input
voltage-output pdwer cbaracteristic diagram, Fig. 6. is a
circuit |
block diagram of other'embodiment Fig. 7 is a circuit
block diagram of essential parts of other embodiment
Fig 8 (a) is a circuit block diagram of other embodiment,Fig.
8 (b) is a specific-circuit block diagram of an
.impedance variable circuit of its essential part,

Fig. 8,(0) is aespecific circuit block diagram of an
impedance variable circuit of'ite eSsential part, Fig. 8 (d)
is a specific circuit block diagram of an output
detecting circuit of its essential part Fig. 8 (e) and (£)
are specific circuit block diagrams of an output

'. deteCting circuit oi_:‘ its eSsential part, Fig. 9 (a).is an output
voltage-current characteristic diagram of the power
supply device in Fig. 8'(a), Fig. 9 (b) is its output

voltage-current characteristic diagram, Fig. 10 is a

.;7.'.



- gate,of the switching elenent: 35. A discharge circuit 40 conposed of a
control. transistor 38 and resistances 39a, - - -=8-
39b is driven by a signal of the control” winding 37 of the switching
transforner, thereby di scharging the electric charge of the capacitor 33.
A capacitor 42 is connected .t.0 both ends of a .secondary side coil 41 of
the switching. transformer, and a capacitor 44 is connected through a -
di ode 43, swixdmatt ahloukpduiagsambtcﬁ reetthet  endaddiowatit ofFig helkaomcit®r 44.
The | oadsi de after the secondary.side coit 41 of the switching transformer
is separ ablmtpwttcharaahenﬂspﬂc dhggbamobtRigwed 2sis equeimechit blocKhe '
operation is described below. \Wen the input power source 31 is applled
a voltage. b@gagmamoobeothergeﬂbodnmentheFmgpathms R8st budpygh t he
resistance 32. The voltage of the capacitor 33 is fed into the gate of

the sw tché¢hgraceerdstss dbagran, thtgcondrié av eilbegi © bDéck hdiagrarh chi ng
transforner, and when this voltage reaches the  threshold voltage of the

gate, the syftethes embogiment, PegiNss5tDs CONElEEul BSbTodlesdldgram Vet t age
is induced in the control w nding 37 of the switching transforner and the

secondary sidgof@éhtfdnal ﬁbﬁeﬁ“sﬁgﬁi?gdéﬁﬁaéfOéﬁﬁrFig@nﬂ6b15V8|tage
el evation of the control wnding 3 the switching transfornmer, the gate

vol'tage of éi‘fcﬁi‘tt&i‘aﬁﬂameof”@tﬁeﬁf’coﬁvéﬂtidﬁél'ﬁ&wéﬁsﬁgp? heddé@fce.

switching elenent35 s |nstantly turned on conpletely by positive
f eedback acti on.

BEST MODE fOR CARRYING OﬁT THE INVENTION
| (Embodiment'i)
_An.embodiment of'a'power supplf device of the
invention is described-below while referring to Fig. 1.
In the diagram, a control circuit is provided at
' the primary side,_and according to the diagram, an input
power_source 31 is a DC voltage rectified and smoothed
lfrom a commercial power source, a series circuit of a.
resistance 32 and a capacitor 33.is cOnnected at both ends
of'this'innut power source 31, and a series circuit of
primary side coil 34 of switching transformer and
switching element 35 is_connected, and a capacitor 36 is
connected at both ends of the.primary'side coil 34 of the
switching transformer; | ’

The junction of the resistance 32_and capacitor 33
is connected to one end of a COntroi winding 37 of the
switching transformer, and other_end is connected to the
gate of the switching element 35. A discharge circuit 40

-composed of a control transistor 38 and resistances 39a,

_8...



Accor.dingly, the current of the primary side coil 34 of the switching
transforner, that is, the draln current of the switching el ement 35

i ncreases Ilnearly, ' _ -9 - and energy is
accunul ated in the primry S|de c0|I'34 of the switching transforner. At
this tine, when the voltage of the control w nding 37 of the sw tching
transforner reaches the threshol d voltage of the control transistor 38,
the - cont roB9br 4ssfdxiven3byi &8 signad ofi thetcaontyolawiinding 3apafi the 33
begins to be discharged through the resistance 39b. By such feedback
action, wheswibehingetranpsfaymery, therehytdhsngaebdnenthﬁ kedecirdc ower

t han the threshol d voltage, the switching elenment 35 is suddenly turned
of f (in thecbhabgedi oEnthescapacdtbrreBd.efAecapacitboxsi 42ots (Eefinectedsed in
the switching element 35; the threshold voltage is the gate cut-off
vol t age, antiowboth endssioft @ sexamiaryside cald t4hiof thenswitchhrgbase
voltage of the transistor - is the threshold voltage). - . When the
swi t chi ng eteaBgfoffiers andnadcephcitioe 4!0&Sagennedmeddthmombh @rimry
side coil 34 of the switching transformer is inverted, and at the same
time, resodiode 4Bthsbhthaipani batpdf deCobtaiviban athboth endsaode vol t age
Is inverted again, the switching elenment 35 is driven to be turned on

agai n t hr oughetdepaciisr @4 .\ The Np Y sdiet dEt emithehs dgondans fsdrdeecoibane as
in the prior art -in Fig. 15, at the secondary side, too, resonhance of

the secondany ofstHe swtl‘ltcﬁingf.trahefbh:n@r isagebarablejnéot apad t or 42 ’
occurs, and a DC out put . ;
B an output may be obtained as required
~ The operation is described below. When-the input
power.sonrce 31 is applied, a.voltage begins to be charged
into the capacitor 33 through tne resistanbe 32. The.
voltage of the capacitor.33 is fed'into the'gate of-the
- switching element 35 throughlthe control winding 37 of the
' switching transformer, and when this voltage reaches the
threshold voltage.of the gate, the switching element 35
begins to conduct. As a resuit, a vqitage is induced in
the control Winding 37 of the switching'transformer and
"~ the secondary side coil 41 of the switching transformer,
.and by voltage elevation of the control winding 37 of ‘the
| switching transformer, the gate voltage of the switching |
element 35 is further increased, and the switching element35
is inetantly turned on_completely.by the positive
feedback action. |
| Accordinglf, the current of the'primary side coil

34 of the switching transformer, that is, the drain

current of the sWitching element 35 increases linearlf.

_9...'



supplled |nto a |l oad 45 through a rectlfylng and snDothlng circuit of

di ode 43 and capaC|tor 42. : (Embodi-nent 2) ' -
10 - : ‘Fig. 2 isacircuit block dlagran1of ot her enbodi nent,
and what differs fromthe -enbodinent in Fig. 1 is'that a clanp circuit 48
conposed of a resistance 46 and a diode 47 is added. Unnecessary spike
vol ttage occurring in the control wi nding 37 of the switching transforner
i s applied amd téwergy ciofaddimitvatedi 1y tié epEivhady, sbdel Golverse effects
may be caused on the turn-on and turn-off action of sw tching. Hence, the

vol t age appthedswitélbngatranstotmeped Aty tHis dliag, whdre uiHe 4B Xtader war d
vol tage drop (VF) of the diode 47, thereby renmoving the unnecessary spike

voltage. of tlereomtrébewbhEimgit3 TSt thet SwitthiRg Ctranstordterf or
correcting the tenperature changes of the threshold value of the gate

vol tage of ¥ddcles thel t&@élﬁﬁtﬁmboiia@'&}’ob‘the%dﬂﬂop'ﬂEaﬂsteoQBEp tHel
di odes, or- a zener diode or a circuit conbining them t he

foregO|ng Qﬂh@ﬂt@fntﬁanéistékﬂi%“isStuﬂﬁé&rahnfﬂsﬁantﬁf oaﬁaftneerlod of
the switching action. As nentioned above, the ON period.is the time from

the swtchifiga@l €5BM3 e é‘gtéuﬁé‘edié’é’h&fgéd theoyghtege of the .

capacitor 33 1s discharged through the resistance 39b to be |ower than the

threshol d vabipgeabe  §60 SWHF Hth SIBAYK ForiO, e Atibdts the time

“fromthe swi tching _
voltage of the switching element35 becomes lower than the .

threshold voltage, the switching element 35 is suddenly
" turned off (in the embodiment,_since a field effect
transistor (FET) is used in the switching element 35; the
threshold.voltage is the gate cdt-off voltage, and wheh
transistor is used as this.switching element, the base
voltage of the transistor is the threshold.voltage).

When the switching element 35 is turned off, the
voltage indoced in-the primary side coil 34 of the
switching transformer'is inverted, ahd at the same time,
resonance with the eapaeitor 36 occurs. When this
resonance voltage is inverted again,.the switching
element.35-is driven to:be'turned oh_again through the
controlIWinding'37_of the switching transformer. Same as in
the prior art . in Fig. 15, at the secondary side, too,

- resonance of the secondary side 'coil_-41 of switching
transformef and capacitor.42 occurs, and a DC output is
supplied into a load 45 through a rectifying and smoothing
circuit of diode 43 and capacitor 42.

(Embodiment 2)
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elenment 35 being turned off until the voltage of the capacitor 33 is
charged fromthe input power source 31 through the resistance 32 to reach
the threshold voltage of the switching elenent 35. Therefore, it is known
that the -output.is determ ned by the charge and di scharge tine of
the capacitor 33. It is hence possible to set at an arbitrary output by
using a variable resistor in the resistance 32 for. charging and

di schargi ng the EhgacRtbs &3cipguibeblecksitageadddbf other Thus, according
to the enbodi ments, one end of the control winding of the switching

t ransf or mer emboddmendt,cdndt owhiie qifféronNExrom e sMbRBELMENt Unt Fag.t he

resi stance and capacitor connected to the input power source, the other:

-end of the dentthalt & ediang icircuitediseddmpdded oo Tesistancelaef the
swi tching elenent, and a discharge circuit for driving by the signal of

‘the control andnd. diodle 47hdsswadaeld.ngUhhaBekealy’ spikeopbeehgd t 0 one end
of the control w nding, and therefore, when conposing the oscillation

circuit andoeeuirrdng: iinCthie FonthlPkiflhg F70SF dinedewalftdhigly W t hstand
vol tage is not necessary, and there is no effect of reverse | eak current,

and the opeiransFormerstiablapplied ) thie Yateslof derl sty action is
effected, and a highly reliable power supply device can be realized by

- using inexpeleméatPds,s and advellFd @Hf@its day be cdusea dr thd Circuit
bl ock diagramof a different enbodinent, in which an input power source 51
is a DC- volthaae oncaind toenadF S Ftilrd Jf ARIUHTRIS. 2HeRBYE' the ’
| voltage applied to'the.gate is clamped by the clamp
- circuit 48 by forward voltage drop (VF) of the diode 47,
thereby.rempving.the unnecessary spike volfage.
Herein, the eleﬁent used in the clamp circuit 48
for correcting the”témperature chanées.of the threshoid
- value of the gate voltage of the switching element 35.may'be
either one diode of plurai diodes, or é zener diode or a circuit B
combining them. |
In the fpregéing embodiments, the oﬁtput is
détgrmined,by the on/off-period of the switching éction. As
mentioned above, the ON pér.iod is the time from the
swi.tching element 35 being turned ori.ﬁntil the voltage of the
capacitor~33 is diséhapged through the resistance 39b-to bé
lower than the th£esho1d voltage of the switcﬁing '
eiement 35. The OFF period is the.time'from the switching
element 35 beiﬁg turned off'until the'voltage éf the
capacitor 33 is chérged\from the input power source 31
through the resistance 32 to reach the threshold voltage

of the switching elem_ént 35. Therefore, it is known that the
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sour-ce, or a DC power source such as. car battery, and at both ends of the
i Aput power source 51, a resistance 52. and. a capacitor 53 are connected in
series, and a -12 - resistance 54.is
connected parallel to the capaC|tor 53. Moreover, at both ends of the

| nput power source, a series.--circuit of a primary side coil 55 of
switching transforner and a switching elenent 56 is connected, and a
capaci tor butputchandetexnimeddh thedehargehanordmyasgele:m bf5theof the
swi tching transforner. The junction of the resistance 52 and
capaci tor 58apacitomnadast.editoisnkencd pbssiblaeotdr setwatdangabBittatie
swi tching transfornmer, and the other end of the control wnding 58 is-

‘connect ed t outpatgdycusiingha wartiebilegresigtoit ip6.the A series circuit
of resistance 59 and resistance 60is connected between the drain and

source of tresisitanieng2 Eogmehargingd apdaldivehai@Angored! Ccircuit 64 is
conposed by connecting a transistor 62 and a resistance 63 fromthe

junction of capacitsirs 33)Cer5theNdesdsitanaec 3980Q thrOugh a constant voltage
di ode 61, and the collector of the transistor 62 is connected to the

junction of the. Tiesss! aBeeraingnd o RS bAbo@BmedtsPObhec i et BRe.
“secondary side coil 65 of the switching transforner, a capacitor 66 is

connected, @Bgt®ol2PREAAAGOSE ﬁhéogﬂfﬁéﬁﬂngt@rﬂﬂgfoﬁméroﬂﬁ &énnadfedn
output is obtained at both ends of the capacitor 68. Incidentally, the
|0§d after gBethe junction of the series circuit of the resistance
'and.oapacitor connected to the input_power'source, the
other end'of_the_oontrol windino is connected to the
_oontrol terminal of the.switohing element, and a discharge
‘Cirouit for driving‘by the signal of the control winding of
the SWitohing transformer is oonnected to one end of
the control winding,—and therefore. when compoSing the
- oscillation circuit and control circuit at the primary
side, diode of high'ﬁithstand-voitaoe is not necessary,
and there is no effect of reverse 1eak current, and the
operation'is stable, so that an almost ideal switching
action is effected and a highly reliable power supply
device can be realized by using inexpensive parts.
| (Embodiment 3)
. Fig. 3 is a circuit block diagram of a different
_ embodiment in which an input power source 51 is a DC
voltage rectified and smoothed £rom commercial power -
source) or_a_DC power_source-Such as car battery, and at
both ends of tne input power source 51, a resistanoe.sz

and a capaoitor 53 are connected in series, and a

_12_



sec@ndary side coil 65 of the switching transformer is separable, and an

out put may be obtained as required. = = . ‘Describing the operation, first,
when the input power source 51 is applied, a voltage begins to be charged
-13 - in the capacitor 53 through the resistance 52. The voltage

of the capacitor 53 is fed into the gate of the swtching el enent 56 _
t hrough the control winding 58 of the swtching transformer, and when this .
vol t age reaglesdsitance BLsiw! doiineétgd paralldegattsy the csapachtap BBenent
56 begins to conduct. As a result, a voltage is induced in the control

- wi ndi ng 58 eforittrery) athboght eadsl ofmMtheaidputhpoweeosdaivesi deseelibstS of
. the switching transfornmer, and by voltage el evation of the control w nding

58 of the swikrchiingoft eApinaiy sidlecoalle 560bEageitthifg twahelibR@er :
el ement 56 is further increased, and the switching element 56 is instantly

turned on ceid @ Swithinke elesicnty 6 firedifilect®d Ofand a capaaict ngly,
the current of the primary side coil 55 of the swtching transforner, that

is, the draigy iglidodfected At DULHC kinds JereHE gfzﬁudaw GASRS doiexysg y and
energy is accunulated in the primary side coil 55 of the sw tching

transfornerof_@héiyﬁgﬁaﬂﬂﬁ%\Myﬁﬁgﬁy}ﬂgﬂjage of the capacitor 53 is fixed

at a certain voltage by voltage dividing by the resistance 52 and

resistance 54, -affet §En8fisn Vot BE FisidEari t9NidiE Y00 535 18! SO
limted at this voltage. Therefore, due to the characteristic of FET, by

the limtatihfictd tPdhe end of the control winding 58 of the ’
switching transformer, and the othér'end of the control
winding 58 is conneéted.to the gate of the switching
element.SG. | | |

A series circult of resistance-59 and resistance 60is

connected between the drain.and source of the.switéhing |
element 56, a peak'voltgge'cbntrol circuit 64 is composed by
connecting a éransistor_sé and-a resistance 63 froﬁ thé
junction of the resistance 59 and reéistance 60 through a
conétaﬁt voltage diode 61, and the collector of the
transistor 62 1is cbnnectéd to the juhction of the
resistance 52 and capacitor 53. At both ends of the

- secondary side ¢611.65.of fhe switching transformer, a
capacitor 66 is cdﬁnected,'and a capacitor 68 is connected
through a_diode 67, and an output isnobtained at bofh ends
of the capacitor 68. Incidentally, the load aftérlfhe
secondary side coil 65 of the_sﬁitching transformer is
separable; and an output may be-obt&ined as required.

Describing the operation, first, when the input

power source 51 is applied, a voltage begins to be charged

~13 -



voltage, the drain current is also.limted, and, as a result, the voltage
bet ween the drain and source is Traised. Hence, the voltage of the prinary
side coil 55-of the switching transformer 'is decreased, and at the sane

-13 - o tinme the voltage df the control winding 8 of the switching
transformer is decreased, and thereby the gate voltage of the switching
el ement 56 decreases until beconing |ower than the threshold voltage, so

that the svit dhienganagidor 568 ithrmouglerthe tresistatide 52. t The enbodi ment,
neanwhi | e, since the field effect transistor (FET) is used in the

swi t chi ng evoldiagsb®f tihe tdapsstidiar 5/ isagied s iatgatthec gatef bfvahieage, but
~when a bipolar- transistor is used as the switching elenent, the base

vol t age bec@witatiing lelestesitd 560/thagmugh the d&iﬂirdlhovjsmmtg"nsmoﬁfl ement 56
is turned off, the voltage induced in the primary side coil 55 of the

SWi t ching trsaufisﬁcir:lmg tiransformear|, sardl whespnehee vél tadel usesthds thde
capacitar 57 at . the same tine. At this tine, the drain-source voltage of

the switchi nhreshoid viflitage o dilrsl gate, StHyssiiething relsmdde sesonance
phenomenon. .Supposing the peak value of the drain-source voltage of the

swi tching elbayEnis o toon@uc, nkea RegalitNda voltag¥éPis [Yauteddahl err]
where R13 is the resistance value of the resistance 59, and R16 is the

resi stance el @odtridle wisRiiTiAsE o0 the ' RPRIchHAd AG Rkt Fiftr Cdx{cfu' t 64
is put in action to effect

the secondary side coil 65 of the switching transformer, and
by voltage elevation of the control winding 58 of the switch’ing '

_ transformer, the gate voltage.of the switching.
element 56 is further increased .and the switching element
56 is instantly turned .on completely by the positive
feedback action. | |

Accordingly,'the current of the primary side colil

55 of the switching transformer,.that is, the drain
current of the switching element 56 increases linearly,
and energy is'accumulated in.thelprimary side coll 55 of
the'switching transformer. At this time, when the voltage _
of the«capacitor.53'is'fixed at a certain voltage by -
voltage dividing by the resistance.52 and resistance 54
and the gate voltage of the switching element 56 is also
limited at this voltage._ Therefore, due to the

| characteristic of FQT, by,the limitation of the gate
voltage, the.drain_current is'also limited, and, as a

- result, the voltage between the drain and source is

- raised. Hence, the voltage of the primary side’ coil 55 of

the switching transformer'iS'decreased; and at the same

- 14 -



negati ve feedback control to |lower the voltage of the capacitor 53,

thereby controlling so that Vp may be constant in every pul se of
swi'tching. Soon this resonance voltage is inverted again, and the

swi t chi ng - -15- el enent 56 is controlled
to be turned on again through the control winding 58 of the switching
transforner. At this tinme, at the secondary side, too, resonance of the
secondary cdiimesthef voltags. Hhithe tooartdol rmrns:mig &passe tthe 66 occurs,

and a DC output is supplied to the secondary side |oad fromthe rectlfylng-

and snoot hi switichditig tYarsFortieidds @b@&swacaﬂ@rtlﬁﬁseby the i, the
peak value Vp of the resonance voltage "is controlled to be always constant

in every puhedteige o4 ttHe naviiteltiid @1dmdn i Bealdfsasds tdieinput pover
source 51. Accordingly, the output voltage generated in the secondary side

coil 65 of Wetomiing Niower ARGl WHE 'threshy MBSO X Ado ahathap i n Fi g.
4, and an extrenmely stable voltage may be supplied to the secondary side’
out put . swiftidhiny il enettaI5H: iy isiidderliy@ e @9 trhe thigl ation

bet ween the input voltage and output voltage, which shows that the output
pover is al wapodiantsoNréamihete, P8l AGeC AN Qéi&f.h baffaetpe;%hnﬂlstt%ae

control circuit 64. (Enbodlnent 4) 6 is a circuit block
d|agran1of QTEWWNXE'ﬁEdeﬂn the switching element 56 the threshold
voltage is a gate cut -of £ voltage, but when a bipolar
transistor is used as the switchinglelement, the base
voltage becomes'the'threshold voltage.

When the sw’i'tching element 56 is turned off, the
voltage induced in the primary side coil 55 of the
switching transformer is inverted and- resonance is
induced with the capacitor_57 at the same time. At this
time, the drain-source voltage of the switching element 561s
elevated in a sinusoidal form by the resonance

phenomenon. Supposing the peak value of the drain- source

voltage of the switching element 56 to be Vp, when becoming
R13 + R16 .
Vp > [Vz + Vbe] # :
: : R16

where R13 is the resistance value of'the resistance 59,
and R16 is the resistance value of the resistance 60, a

- peak voltage control circuit 64 is'put'in:action to effect
-negative feedback control to lower the voltage of the
capacitor 53,'thereby-controlling-so that Vp'may be

constant in every pulse of smitching. Soon this

resonance voltage is inverted again, and the switching
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the i,nvention, being a developed exanple of. the enbodinent in Fig. 3, and
expl ai ni ng- onIy the difference fromthe embodinent in Fig. 3, in
constitution, the output  of the peak voltage control circuit 64, that is,
t he coIIector of the transistor 62 i.s directly connected to

-16 - _ the gate of the switching elenent 56, and the sane effects-
as in the enbodinent in Fig.” 3 are obtained. (Enbodi nent 5) Fig. 7
s a circuielemealt dﬁagsacontralmedktovithgenednbnohgaincthroughchhes an
essential conponent in' an embodi nent™of the invention, and other circuit:
parts are samtrad wintiagc5Bcoift therpswitchﬂngntfagsfemer. At tistsad of
the transistor 62 and constant voltage diode 61 in Fig. 3, a conparator
(or operati adme, atplthe serofiflaxyd sddegl ¢oerncresoniange OF ahe used to
conpose a peak voltage control circuit 64a, and the sane effects as in the
enbodi ment secbndary eofl 4B aifneHe switdéhind anegns furmsibatideapacitoe
control circuit 1is provided at. the primary side, and an enbodi nent of

instal |ing 6Beocoursol andrsWd oatpufteisceappBi¢d stdslahies sedondaryedibel ow.
(Embodi nent 7) Fig. 8 (a) is a circuit block diagramof an

enbodi ment gbad EPOR tREPPbYtIEYiRG A isMbotieniy 'Alrcudit ©f ther atbded at
the secondary side, in which reference nuneral 71 is a primary side power
source unit ¢go@R@sedapacitor 66. : | -
H ‘Hence, the peak Value Vp of the resonance voltage
is controlled to be always" constant in every pulse of
T switching in spite of fluctuations of the input power
. source 51. Accordingly, the output voltage generated-in.
the secondary slde coil 65 of the switching transformer is
alWays constant as shown-in Fig. 4, and an extremely
-stable voltage may be supplied to the secondary side
output. |
Fig..5 is a characteristic diagram showing the
.relation between the input voltage and output voltage,
which shows that the'output'power 1s always kept constant as
being'controlled by the peak voltage’control circuilt
64. | | | |
(Embodiment 4)
Fig. 6 is a circuit block diagram of an embodiment of
the invention, being a’developed'example_of the
embodiment'in Fig. 3, and.enplaining only the difference
from the embodiment in Fig. 3, in constitution, the output

of the peak voltage control circuit 64 that is, the

collector of the transistor 62 is directly connected to

- 16 -~



a-DC,i nput power source 72, a high frequency current 'generator 73, a
primary stde coil 74, and a prinmary side resonance capacitor -75, 76 is a
secondary side power source unit conposed of a secondary side coil 77,
secondary si de resonance capacitor 78, an |npedance variable circuit 79 a
secondary side rectifier 80, and : - 17 -

output capacitor 81, and an output det ecti on circuit 82, and the |npedance
vari abl e cithaidgated of thes ewidechigiguwssdendnt . ﬁe,cmwl%lmem
capacitor 78 and the secondary side coil 77, and it is designed to. be
controll ed &y imetlvetgmbodizherct i 1m Eigc_u:Btaﬁ;éZ ohtaminedd to both ends of

t he out put capacitor 81. I n thus constituted non-contact type DC
power supp{Embediment the operation i s described bel ow In the
primary side coil 74, a high frequency current generated in the high

- frequency current FIgNerptis &/ Tirdduits blouk hidddran mff reergeaka hi gh
frequency voltage is generated in the primary side coil 74. Thi's high
frequency wbied§e  SomtB6ID USSR t WAVECIHVI S gari Geddent 1aF coxpeneaiie iomenon
of the primary side resonance capacitor 75 and the inductance of the

primary si dgnCémbodifent of thénihventeonpdand sthercoirciit parbstage
waveform simlar to this sinusoidal wave is generated, but the portion

correspondi #fle t ahmé Sadalh vBEebepgabti Sokposketiohyint HegseBondary side -
rectifier 80. The blocked electric power of the half wavel ength portion |s
once accunul ated ‘Instead of the transistor 62 and constant voltage diode
61 in Fig. 3, a comparator (or operational
amplifier)l69 and a reference voltage_70 are used to
compose a peak voltage control circuit 64a;_and the same
effects as 1in the fembodiment in Fig; ‘3 are obtained.
In the foregoing emhodiments, the control circuit.-
-ds provided at the primary side, and an embodiment of
'installing the control circuit at the secondary side is
described below.
(Embodiment.7)

'Fig. 8 (a)'is a circuit.block diagram of an
embodiment of a power supply device having a control
circuit provided at the secondary side, in which reference
numeral 71 is a primary side power source unit composed of
a DC input power source 72 a high frequency current |
generator 73, . a primary side coil 74, and a primary Side

' resonance ‘capacitor 75, 76 is a secondary side'power
source unit composed of a secondary side coil 77, a
secondary side resonance capacitor 78, an impedance .

variable circuit 79, a secondary side rectifier 80, and

- 17 -



in the secondary side resonance capacitor 78, and is .transmitted to the
output at~the time of next oscillation period. The characteristic of the.
out put 'voltage and current at this tine is-shown in Fig. 9 (a).

When the inpedance is inserted in series to the secondary side resonance
‘capacitor 78, the characteristic of -18-

t he out put voltage and current is changed by the i.npedance as shown in
Fig. 9 (b). oﬁhputfoapaciheroaipuandvahtagtput detecttionscdrtudte82by t he
output detection <circuit 82, and the inpedance of the inpedance variable
circuit 79 afndcthé Qimpedante variable rehrdiel £ g9sianinseartted ble¢webar the he

el ectric power accunulated in the secondary side resonance capacitor 78 is

‘adj usted, agdcbhdagyt pile easohancentaphtbedost 78 ghdpthei si on. Fig. 8

(b) and (c) show practical exanples of the inpedance:variable circuit 79,

(b) showi ngsaceadakyekidei eeuit 79f hhanstshier d8signedditedbed4 and (c) using
a field effect transistor 85, and Fig. 8 (d), (e), (f) show practical

exanpl es of cbheroulBY! bgetnet batpatragtécBon circuiti g2 Sohfgctédcesposed
of a transistor 86, and resistances 87, 88 for ‘feeding partial voltage of

t he outputbgehtagastgfltﬁebaaepﬁe)cu@a@gtardaﬁferent|aI anplifier 89, and
(f) uses an output current detection circuit for detecting the output

Elrllir[e][lérof a trafngienes @&stituted'ﬁbﬁr@oﬂtééfaﬂirpépﬁcdﬁé@éﬁs a termnal
' supply device, the operation is described below.
In the brimary side coil 74, a high frequency
current generated in the high frequency'current generator 73
flows, and by this currenf,ra high frequency voltage is
generated in the prinary side coil 74._ This high
frequency voltage is a sinusoidal wave oning?to the
-resonance-phenomenon of thelprimary side resonance
.capacitor 75 and the indﬁctancesof the primary side colil
74. | "
. In the secondary side coil 77,'a'Voltage waveform
similar to this sinusoidal wave is generated, but the
'sporrion corresponding to its half wavelength is blocked by 
the secondary side recrifier'80; The blocked electric
.power of the_half wavelength portion'is once accumulated j
in tne'secondarY'Side resonance capaclitor 78, and is |
transmitted to the output at the time of next oscillation
period. The'charecteristic of tne output voltage and
dcurrent at this time'is shown in Fig. 9 (a).

‘When the imoedance_is inserted 1in series to the

secondary side resonance capacitor 78, the characteristic"of

- 18-



receiying_an oUtput for'controL froman out put voltage (current) detection
~circuit to the inpedance variable circuit 79, and (B) shows an out put
termnal unit of an output voltage (current).detection circuit to the

i npedance variable circuit 79. ‘Ref erence nunerals 9%, 92, 93 are
" resi.stances, and 89a is a reference battery for generating a reference
- 19 - ' vol t age.” In this - enbodinent,. therefore, by

provi di-ng tﬁe&outnmnmhnytagesam& cwsnﬂmhchscamangaﬁrb78thﬁth i npedance
variable circuit 79 and output ‘detection circuit 82, the output, which
was hard t dimpedance cadisloewn oiniBigt adi (byed Ttmnbfmrqa.oviehe sm.m:plyt devi ce
obt ai ni ng an output of high precision can be realized. ( Enbodi nent
8) . Rl tdde i oracuirent tisli dgtected by théodutput détechionnventi on,
in which the primary side conposes a constant power oscillating circuit
stabilized @irélEt $2] n@nd théecimpydanceeoti theaippedangesideiable 98 of
switching transformer to an AC power source 94. ‘through a rectifying and

snoot hi ng Céifsnit CPISHs! idtmttolded & i thatgiti mayi bedTamtantcapaedt or
96, and a primary switching elenment 97, and connecting a control circuit

99 to the ﬂ&éf@f&ré%ﬁé@l@@tﬁi@%ﬁ&oo&ﬁﬂ&@aﬁ apore s condary’ sidée
switching transforner, a transistor (FET) 101 is. connected to a secondary
side coil 1PQséRans@hcapaepestt 98 £8. adfsted, and the output
can be controlled at high precision. . , ’
Fig. 8.(b) and (c’ show practical examples_of the
impedance variable circuit 79, (b) shdwing.a parallel
circuit of_transistor 83 and diode 84 and (c) using a
field effect transistor 85; and Fig. 8 (d), (e), (£) show
pracfical examples_ef rhe ou%put detection clrcuit 82;
Fig. é (d).is somposed ef a transistor 86, and
reslistances 87, 88 for feeding partial voltage of the
foutpur voltage to its base, (e) using a differential
amplifier 89, and (f) uses.an output current detection
circuit for detecting the_output current of a
transistor 90. | |
_In'the diagram, (A) denotes a terminal unit for
receiving an output for control from an output voltage
(surrent) detection circuit to the impedance variable
circuit 79 and (B) shows an output terminal unit of an
output voltage (current) detection circuit to the
.impedance variable circuit 79.

Reference numerals 91, 92, 93 are resistances and 89a

is a reference battery for generating a reference
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capaC|tor 103, a resistance 104 and an output termmnal 105 are connected
to the setondary side coil 100 of the .switching transformer through a

di ode 102. Moreover, output termnal 105 is connected to a transistor 106 -
and the transistor (FET) 101 through the resistance 104, the transistor
106 is ‘connected fromthe base to a detection resistance 108 .
-20 - t hrough a resistance 107, and to an output term nal 110

and a transiodtt®gel.09, and the transistor (FET) 101 is-connected in series
to the capacitor Cl, and the |npedance of the transistor (FET)101 is
vari ed, and.ther&by this cembodimenhsnitherefere he bpadrowisling citdeged, so
that” a - constant voltage and constant current control is achieved. . I n
t hi s const iseqtanglary he \ﬂideagsesbnanned ¢apacdtox hgs seltinddmpedianeecoi |

100 of the switching transformer and the capacitor Cl is rectified and
snmoot hed bywariabld cctrdiRt ang aadamutyuﬂi&stcctﬂomlsincuput825 dmmnected
to the output ternminals 105, 110 through the detection resistance 108,

t hat the cwutgntt,mmy be always stabilized. A battery and others are
connect-ed to an external |oad 111, and the state of the.external |oad
(battery, eaihrighl Was hamhitersthtihl bre hithérte) rintstathbhipeed cramd r cui t
112, and, as shown in Fig. 11, the transistor 109 is driven, and the

char gi ng C ppWer BUPPIE Bdvilae dirtads Bid adn | awtpdd lof Shi:ﬁmnged over to
rapid charge level or trickle charge Ievel SO that the
precision can be realized. . . .
(Embodiment 8) |
. Fig. 10 is a circuit diagram of an embodiment of
the invention in which the primary side composes a
constant power oscillating circuit stabilized at the
primary-side,_bf connecting'a primarylside coil 98 of
switching transformer to an AC power source 94 through a
rectiffing and smoothing;circuit consisting of a
rectifying circuit 95 and a capacitor'96. and a primary
switching element 97, and.connecting'a control circuit 99 to
the primary switching element 9f. At the secondary side of
. the s.witching transformer, a transistor (FET) 101 is 'connected
to a secondary'side'coil iOO through_a capacitor C1,.and a
_capacitor 103, a resistance 104, and'an output terminal 105
are connected to’the secondary side coil 100 of'the |
"switching transformer'through a diode 10_2_. Moreo'Ver, output
terminal 105 is connected to a transistor 106 and the
transistor _(FET) 101 through the resistance 104 the

transistor 106 is

connected from the base to a detection resistance 108

-,-20-



external | oad 111 may be charged optlnally ~(Enbodi mrent 9)

Fig. 12 shows other enbodi ment of the i-nvention, .which is inproved from
t he enbodinent in Fig. 10: In the enbodlnent in Fig. 10, constant
voltage and current control is realized by varying the inpedance of the
transistor.(FET)101, and in rapid charge t he transiSIOr-(FET) 101 is

conpl etely turned on, and a - . -21- maxi mum
output is dthrowgh, asnesistaubmnk@ﬂunapdwko ag oustpyti termbnahelqt er na
load 111. In an output : characteristic diagramin Fig. 11, corresponding

to curve fanda txansigtor 10Ps amdhithedignsister ( FETIpialL ismmgmci&gﬂ on).

At this time, the transistor 101 is- turned on, and the i npedance between
the drain ainl sextes te theratapaaitiohedl, gmndrtaheonnpedampe | ow. In
trickle charge, however, when the external load 111 is fully charged, the
transi st or dfo%the txameistdr f (BET) bel ols pvaried| rand thengbyvenecircuit
112, and a current flows into the detection resistance 108, and when the
vol tage at enerdgpttransmittedhtse the Lbadskdide ue chemged,! s HHensa st or
106, the transistor 106 is turned on and the transistor (FET) 101 is '

turned of f,comstaie wol page faid conétamy dberent REnErsY o dWINIERSA A
constant current drooping characteristic. Hence, it is charged by curve h

(trickle charge magthil ¢consbEtetion| ﬂ{@mﬁgébbﬁaiﬁbagmﬁbugn&me 11.
At this tinme, the transistor (FET) 101 operates -in an active region, and
the i npedangécondary side coil 100 of the switching transformer
| and the capacitor Cl is rectified and smoothed by the
diode 102'and'capacitor 103, and this output is connected.to
the output terminals 105, 110 through the detection
resistance 108, so that the current may be always
stabilized. A battery and others are connected to-an
external load 111, and the state of the external load
(battery; etc.)11ll is monitored by.an output current
changeover circuit 112, and, as shown in Fig} 11, the
- transistor i09,is driven, and the charging current
supplied into the'external load 111 is changed over to
rapid chargeilevel'or trickle charge level, so'that the'
external load 111 may be charged optimally._
(Embodiment 9)
‘Fig. 12 shows other embodiment of the invention,
which is improved from the embodiment in Fig. 10.
In the embodiment in Fig. 10, constant voltage and
current control-is realized by varying the impedance of

the transistor'(FET)101, and in rapid charge, the

_ transistor (FET) 101 is completely turned on, and a
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bet ween the drain and source increases, and the heat generation of the
transistor (FET) 101 is very large, and .the power consunption increases, -
and this problemis ‘solved by this enbodi nment. o Expl ai ni ng only the
difference between this enbodinent -and Fig. 10, instead of the capacitor
‘Cl, a first capacitor €2, and a series circuit of transistor (FET) 101
and second capacitor C3 parallel thereto are -22-

provi ded bet pagamife odepatends obtatinedsesondnat i taxdaiun power asd the sum
of the capacities of the first and second capacitors is nearly sane as the

capaci ty of glappaapacitoytbé eixtern@llQoad 111.lnThhaa eatpattution, too,
the vol tage obtai ned by the secondary sirde coil 100 of the sw tching

transfor mer, chlgacterdstdePadiagtamCinard gseaqnd coafeeiponding ito rectified
‘and snoot hed by the diode 102 and capacitor 103,and this output is :

connect ed t OcipgeOl¥t BA CoivWend,s 1109s tharded dydleurie det(eapian

resi stance 108, and the current is always stabilized, and sane as.in the

enbodi ment i _Eha'r'.-'ga- r&@ion) .l ARt 0tAN3" 88mel NEnbr 8PahBL8OLFEFL 181 is
conpletely turned on and a nmaxi mrum out put i s -obtained, and a naxi num power

i's supplied tarhla 6nlcand thdahpblibndd betWeH! PHb EFG{RWR isvureeliagr am
in Fig. 13, corresponding to curve a and curve b, it is-charged by curve e

(L20LS oot 4Be1a8 98 i WeeigBlogs i el s stor (FET) 1011
~In tricklg charge, however; when_the external load 111

is ful_ly charg_ed,' thq trans-:l.si:or 109 1is turned off by the output
”current chaﬁgeover cirCuit 112; and a.current

flows into the detectiOn iesistance 108, énd when the
voltage at its both ends reaches ‘the threshold voltage of the

- transistor 106, the transistor 106 is turned on.and

the transistor.(FET) 101 is turned off, and the output for '
1imitihg the_output currént bec;mes a coﬂstant current
drooping charactgfistic. Hence; it is charged by cufﬁe h
1(tri¢kle charge région) in the output characteristic
diagram 1n.fig; 11. At this time, the transistor (FET)

101 operates in aﬁ'active region, and the impedance_

between the dfain and sou:ce increases, and thé heat’
Qeneration of the i:ransistbr (FET) 10.1_ is very large, and the
.ppwer consumption 1ndréases. and this problém is

solved by this embodiﬁent. |

~ Explaining Oniy.the'difference between this'_

émbodiment.and Fig. 10, instead of the capacitor Cc1, a
first capécitor Cc2, and é seriés circuit of transistor

(FET) 101 and secohd capacitor C3 parallel thereto are
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source is very small, and heat generation is kept |ow. ~In trickle
charge, nbreover, when the battery of 'the external load 111 is fully
charged, the transistor 109is turned off by the output current changeover
circuit 112,and a current fl.ows into the detection resistance 108, and
the voltage at both ends reaches the threshold voltage of the transistor
. 106, thereby turning on the transistor 106 and turning of f the transistor
(FET) 101, spreviidedthehwenn thﬁtbOtls endsi 0£dhendebendary sidoeetidntO@ur r ent
characteristic, so . =23 - that it is
charged by cumdethe(sumckfetheacgpacegies)ofnthhefinatpandchecander|stlc
diagramin Fig. 13. At this tinme, since the transistor (FET) 101 operates
in an activecapgcbhorshks negrijasamebasvche ddpaciity ofattescapaeityg ¢Chr ge,
and heat generation of thetransistor (FET) 101 is very Iarge but since

t he capacitois Emgand.CB are provided parallel, the capacity of prior art
Cl =C + C3, the currents flowng in the 'capacitors are distributed into
12 and i3, and thdrctahisntonktatutgon, toc) tipawltagd sbaalingd bycewency
current, and hence it is determned by the switching frequency and the

capaci ty of séeonapeygi s0de eodlt NOOebE aHed &weltdiEnig i transfGnewerande
swi tching frequency is high and the. capacity of the capacitor is |arge,

but when t hefipgptdeapecibeteenahliesdecoha aagaseybeecsf ighe transistor
" (FET) 101 is constant, the relation between the current-il flowing in the

capaci tor Clréstifged Jéh@@ﬁ\obmneaunyame B80lk0Y02Gind Baphe1E6E016B CamkiiCi T OF
C3 in the enbodinent is il >1i3, so that the heat generation of t he
transistor ({Els 6ﬁiphﬁ 1Bi €onnected to the output terminals 105, 110
through the detection resistance 108, and the current ‘is
always stabilized, and.eame as in the embodiment in
Fig. 10, in rapid eharge, the transistor (FET) 101 is
cempletely turned on and a maximum output is obtained, and
a maximum power ‘is supplied to the external load 111. 1In
an output characteristic diagram in Fig. 13, corresponding
to curve a and curve b, it is charged by curVe e (rapid
.charge.region). 'At this time, since the transistor (FET) 101
is turned on, the impedance between the drain and
source is very small and heat generation is kept 1ow.
In trickle charge, moreover, when the battery of
the externai load 111 is fully charged,_the transistor 10915.
.turned off by the outputlcurrent changeover circuit 112,and
a current flows into the detectien resistance 108, and
the voltage at .bo.th ends reaches the threshold voltage ef the
transistor'106,'therebyiturning on the transistqr'loél
and turning of £ the tran'siator (FET) 101, so the eutput current

is limited and becomes a constant current characteristic, so
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citcuit is kept |ow Mor eover, since the dynam c range of the output -
i-s. small “herein, considering the load curve (curve d in Fig. 13) by the
first capacitor C2, the capacitors C2 and C3 are set appropriately so as-
to maintain the trickle charge region (curve c in Fig. 13).

(Enmbodi nent ~ 10) Fig. 14 is-a circuit block diagramof a di fferent
enbodi nent, in which an i nput. power source 113 is a DC
- 24 - . that ifpisaghargedi by cenrvel & fdatliokd f cbargecoeghon) aln pwer

'source, and a parallel circuit of primary side coil 115 and capacitor 116
i s connect edutpwighaxackerdsitig dhagramis FogcdBposkt ahds timg, siideeponer
supply devi ce. . A secondary si-de power supply device 118 has a
capaci t or 12cthe d&xhnsistax ERT k| Kk mpae?ites nite @re ddtives aragion ,0 i h
‘ends of a secondary side coil 119, and a series circuit of diode 121 and
capaci tor 12impedanceceetwien athie adrainpandi sosrppl ilsd liaocrgehe antahgatr ough
a pulse wdth control -unit 123, a constant voltage control unit 124, and
a const ant cganmtimnpfcﬁhmhransistor (FET)'261 ipeeayilargentutisimce
circuit conposition are "specifically described below. In the primary .
side power stheploapageitions C27andiEs) ditee propidedoparalbelcetid Tapacippyt i ed,
the switching unit 114 operates, and.a high frequency current is supplied
into the priolrprivrearbitl Hc2 A ¢he awecmrm'cstmaowmgrmy Ehde coi |
115 resonates with the capacitor 116, .
capacitors are distr:l.buted into i2 and i3, and the current
flowing in each capacitor is a high frequency current, and
hence it_-is_ determined by the switching frequency and the
'capacity of the capacitor, and therefore the current is
'large when the :switchin'g frequency is 'high and the
.capacity of the capacitor 1s large, but when the impedance
between ‘the drain and source of the transistor (FET) 101
- is constant, the relation between the current i1 flowing
in the capacitor Cl in Fig._ 10 and the current i3 flowing
in the second capacitor c3 in the embodiment is il > i3, so
that the heat generation of the transistor (FET) 101 in this
circuit is kept 1ow.
Moreover since the dynamic range of the output is small
herein,--considering the load curve' (curve 4 in Fig. 13) by
the first capacitor cz, the capacitors C2 and C3
are set appropriately so as to maintain the trickle
charge region_(curve c in Fig. 13).
(Embodiment 10)
Fig. 14 is a circuit block diagram of a different

embodiment, in which an input p.ower source 113 is a DC

cal



ahd:a'high frequency voltagé I s 1 nduced. ,Nbreovér, t he vol t age
-tnduced i'n the primary side <coil 115 is further induced in the canfronting
secondary - side coil 119, and when.the switching elenent 120 is turned
~off, the secondary side coil 119 and capaci tor 120ado not resonate, and
onIy the voltage induced fromthe primary side coil 115 is obtained, and .
when the switching elenment 120 is turnedon, the secondary side coil 119
“and capaci t¢9ltagR reekiEied and smopihed fpem ascomner pPoWer| nore,
t he resonated vol tage and non-resonated - - 25 -
vol tage are sourcRiecans alparakiel gcixcwit Of patinmhéidereoidr ild$ and
rectified and smoothed by the diode 121 and capacitor 122, so that an
out put is oland reapaclter h1erts Qﬂnn¢mt©@pahr¢ugh122$Wit0hin§umnhérnDre,
in ordér that the voltage obtained.in the —capacitor 122 may be al ways .
constant, a ¥4 c¢omposers pximary rshde powenssupplyodewnfeecontrol: unit
124 to the pulse-width control unit 123. Herein, the pulse width control
unit 123 is contr @ Isesomdaxryc sistea powere cugppdy, deariccenHiddi8 tHas aut put '
voltage is |owered, the ON period of t he out put .pul se is extended, so that
.t iIs contrcﬁapnbibuexlzmd anmeaCﬁ#immhbdgoélementmlzohcognebﬁeénln120
that is, the ON period of the capacitor 120a, and the resonance period of
t he secondafgeﬁidb toiboth ends! efpacsécond@Pp sideecxdthdell9, tandeay acting
to raise the voltage. : - To the contrary, when the output voltage is
raised, it seriedicntdwrt Icf Fiodecn2thaniNcapabetoe§ 122619 Wditiected,
and an output isfsupplied to the load through a pulse
width control unit 123, a conétant voltage control unit
124, and a constant current control unit 125.
The operation' and the circuit composition are
specifically described below. In the primary side power supply
-deviqe 117.:When the input'power sourde 113 is applied, the
switching unit 114 operates, and a high frequency current is
supplied into the primary side cgil 115. At the same time,
the primary side coil 115 resonates with the capacitor 116,
and a high frequency voltage is induced.
Moreover, the voltage induced in the prim&ry side
coil 115 is further 1ndﬁced in the confronting secondary
side coil 119, and when the switching element 120 is
turned off, the secondary side coil 119 and capacitor 120ado
not resonate, and only the voltage induced from the
primary side coil 115 is obtained, and when the switching
element 120 is turned on, the secondary side coil 119 and
capacitor 120a resonate, and a high output is obtained.

' Still more, the resonated voltage and non-resonated
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. pul se, and the resonance period of the secondary side coil119 and
capacitor 120a is shortened, thereby acting to |ower the voltage.

. Al'so, in order that the current supplied to the |oad may be al ways
constant, a signal is transmitted fromthe constant current control unit
. 125 to-the pulse width control unit 123, and when the output current
decreases, the ON period of the output pulse is extended to control to
extend t he UR1tageo @ref avexraghc by @eelﬁmtlmc’ tfatON periase apq peri od

of the capacitor 120a, and the resonance -26 -
peri od . of tlﬁ)@‘FsmiM.y asldde‘eahﬂfiﬁmamﬁjs@mmetd)rbﬂm dimdextlided,
t hereby acting to increase the current. To the contrary, when the

out put curr emd icapasddey; 122, iso dhat @n ehtpuntshe tobtaineddtpdatdd, and
the resonance period of the secondary side coil 119 and capacitor 120a is
-shortened, Endsclof dhte mppaciderr 22 the current. Thus, by
controlling the on/off period of the switching pulse by the pulse width
control unit 123, Fubtheombpéf{ heromibmfthatethepecitage Idkaimed dnt thel ed,
~and’ the output voltage and output current is controlled, so that a-

constant voldaage it Q22 iyt belalenly s Wanstart Supigrhl ties t he | oad.
Meanwhi l'e, only one of the constant voltage control' unit 124 and constant

current contu:@nsumﬁtew&amytm cdﬂmentdeamaagagc&ntmumrt 1he toate
requi.res a constant
C 'pulse width control unit 123, Herein, th_e pulse width .
control unit 123 is controlled by a constant frequency; -
and when the output yoltage i1s lowered, the ON period ‘of
~ the output pulse is extended, so that it is controlled to entend
E the; ON period of the switching' element l20, that is, the ON
period of the capacitor 120a, and the resonance
period of the secondary side coil 119 and capacitor 120a
is extended thereby acting to railse the voltage.

‘To the 'contrary, when the output voltage is raised, lit
is controlled to shorten the ON period of the output
pulse, and the resonance period of the secondary side coilll9
“and capacitor 120a is shortened, thereby acting to
lower the .voltage. : |

Also, in'order-that-the current supplied to the
load may be always constant, a signa-l is transmitted from the

-constant current control unit 125 to the pulse width
control -unit 123, and wvhen the output current decreases, the
ON period of .,the output pulse is ex.tende_d to control
| to extend the ON period of the switching element120, that is,

the ON period of the capacitor 120a, and the resonance
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vol tage or a constant current. - Thus, in the invention, at the _
'secondary 'side, the first capacitor and sw tching el ement are connected in-
series to both ends of the coil, and the second capacitor is connected
fromthe junction of the coil and the first capacitor through the diode,
‘and either the constant voltage control unit or the constant current
control unit is provided, and also the pulse width control unit for

on/ of f cont rpg¢ribdédtde the teécondatynehde bgoihelk? gand capacitor 1208t ant
vol tage control unit or constant current control unit is. provided, and

t her ef or e t hiks cexpended, thereby acting to incre&Se the currenbbtai ned by
~on/off control of resonance of the secondary side coil 119 and capacitor.
120a, not dependi Mp the eontvargonthen tie oatpat tuapenstiictéddes LGt i n
Fig. 12, and heat generation is very snall, and it contributes nuch to.
downsi zi ng ofstéentieolled to $HGLESIR the AORLPEAESd] Tand the Thus, the power
supply device of the invention is a power supply device capable of

obt ai ni ng a sésdhance!tpeiiodyof othé osécogdabe $idevsyisi Ue9oangontrol | i ng
the secondary side. In particul ar, (1) I'n an aspect .in which

one end of acapatitbr 1204 1g shoptéened htRerébRnacoingrtbsaeensaseed to a
Junctlon of a series circuit of a resistance and a capacitor connected to
an |nput pOV\ﬂIieS@mIfﬁ@ntQt her: end of '
- Thus, by controlling the on/off period of the
switching pulse by the pulse width control unit 123, the
on/off period of the capacitor'120alis controlled, and-the
output voltuge'and'output'current is controlled, so that a
constant voltage and constant current output is supplied
to the load.
' Meanwhile, only one'of the constant voltage control
unit 124_and constant current control unit 125 may be
'used, depending on whether the load requires a constant
voltagelor a constant current.
' Thus in the invention, at the secondary side, the first
capacitor -and switching element are connected in
series to both ends of the coil, and the second capacitor is
connected from-the junction of the coil and the first
capacitor through the diode; and either the constant
‘voltage control unit'or the constant current control unit is
' provided; and also the pulse width control unit for
‘on/off control of the'snitching element by the siénal from -
the constant voltage_COntrol unit or'constant current

control unit is provided, and'therefore_the output is
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t he control wi ndi ng is.COnhected to a contrdl term nal of a smﬁtching _
~element, and a discharge circuit driven by a signal of the control w nding
of. the switching transformer is connected to the one end of the control
~wi ndi ng, when. conposing an oscillation circuit and a control circuit at.
the primary side, high withstand voltage diodes are not necessary, there
Is no effect of reverse |eak current and the. operation is stabilized, and
a nearly i dRtaIReL IPhPRIES Ronkrol of ixeserance ofiathe segondarel i abl e
power supply device is realized by using inexpensive parts. - (2) In
an aspect i rBif#f Pkl cliand reapacitor 120a, not depending on28 - L
provi ded, by clanping the voltage applied to the gate of the switching .
el enent, unrRitakeg opndmodeagoln dfe txansdstoantVEE) 101 in Fig) 12, andspect
in which a primary side coil of swtching transformer and a sw tching
el enent ar e hedfhrgenexation ks ceery small emid oft acontplbubesiemuchur ce, a
first resistance and a capacitor are connected in series to the input
power sour ceto Avmmiring £t diee deyiceonnect ed parallel to the capacitor,
the jojunction of the first resistance and the capacitor is connected to one
end of a control winding of the switching transformer, other end of the
control winding of the switching transformer is Connected to a control-
terminal of INRUSTRIAARPEIGABILITYINd a peak voltage control circuit, as
means for -discharging said capacitor, conposed-of a voltage detection unit
for detecting .Thus, th_e power supply device of the invention is a power .

supply device capable of obtaining a stable oﬁtput
. by controlling the primary side or'controlling the

'secondary sidé.

In patticular;'
(1) In an aspect. in which one end of a control

winding_of_a switching transformer is connected to a .

junction of a series cirduit.of a resistance and a

ICapacitor qonnectéd to an input power source, other end. of

the control winding is connected to a control terminal of a
"switqhing element, and a dischafge circuit driven by a

signal @f the control winding.bf.the sWitching transformer

is connected to the one end of the control winding, when

composing an oscillation circuit and a_control clrcuit at the.
‘primary side, high withstand voltage diodes are not

: necessary, theré is no effect of revefse leak current and the

operation is stabilized, and a nearly ideal switching

operation is effected, so that a highly reliable power

supply device is realized by using inexpensive parts.

(2) In an aspectain which a clamp circuit is




t he peak vol tage by dividing the resistance fromthe draln of the

sw t chi ng elenent and a control unit conposed of transi stor and

resi stance through a constant voltage diode fromthe junction divided by -
the resistance is provided as neans for discharging the capacitor, when
conposing ‘an oscillation circuit and a control circuit at the primary. _
side, each pulse of switching can be controlled, and precise and stable
action is rREQVIAeA, &y telamping |the deoltage tapphied char tie egate i af and

out put characteristic may be obtai ned. (4) - In a power supply device in
whi ch a pri ey swltiching |element edimedessdiryhspilksueolyagercamtbeand a
-29 - : secondary side coil installed in a casing different from
the primary remvesdi | confront each other, and an electric power is
transnmitted fromthe prinmary side coil to the secondary side coil, a
series circuit of (83patntan aspectnmndanﬁehvarpﬁhharylsidetcﬁﬂmneﬁted tO
both ends of the secondary side coil, and output detecting neans for

det ecti ng t-rmmmng'bgmaﬂﬁm_caw &iglel Echingreleményised, and in an
aspect for controlling the inpedance variable circuit by output of the

out put det extonmmeaisabsin yertie/botly dnids ioedrNapUl gder ERARSe
variable <circuit, the electric power accunul ated.in the secondary si de

resonance caapeﬁiﬂslr res baljaride and @ (difjadiito® Wil icontbetta Gantdedsledd
precisely. - . (5) I'n an aspect in which the output detecting mneans is
connect ed byto ndeal Anpagk quwmf Bouxdd ) edlsecond resistance is
connected parallel to the capacitor, the junction of the
first resistance and the capacitor is connected to one end -
of a control winding'of the switching transformer, other
end-of the control'winding of the switching transformer is
connected to a control terminal of the switching element, and
a peak voltage control circuit, as means for discharging said_
capacitor, composed of a voltage detection unit for detecting
the peak_voltage'by'dividing the resistance from the drain
of the switching element and a.control unit composed:of
transistor'and_resistance through a constant voltage diode
from the Junction divided by the resistance is provided as
neans for.discharging the capacitor, when composing an
oscillation circuit and a control circuit at the primary side,.
each pulse of switching can be controlled and precise and
| stable action
is realized, so that nearly ideal switching
characteristic and output_Characteristic may be obtained.
(4) In a power supply.deviCe in which a primary

side coil supplied with a high frequency current, and a
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changeover circuit connected to the output detecting nmeans, the chargi.ng.
current can be changed over between rapid charge and trickle charge

(ordi nary charge) . (6) I'n an aspect in which other capacitor is
connected parall€el to a series circuit of a capacitor and a transistor
which is an inpedance variable circuit connected to both ends of a
'secondary side coil, heat generation in trickle charge can be suppressed,
and- hence o%©¢¢m@apYaséd¢scobl imstiallledniint dccasingi differantbEromeduced
in size, contributing to downsizing of the power supply device. (7)
In an aspectthe pihimary sidstcebbaconfromticeach other, and an electrii® -

a switching element are connected in-series to both ends of a coil at the
secondary sipewen kectnanhsmpbtedofrom thenpeimadyfsbdet beijuboet the of the
coil and first capacitor through a diode, a constant voltage control unit

or a constansecomdany sbdércdbil)ia serpesveiiecuiBnéfacapatseow dhl control
unit for on/off control of the swtching elenment by a signhal fromthe

constant volimpedancet variable eirewil! AunmuoteNttS0bbtR! endist dfs the
provi ded, since an . output is obtained by on/off control. of resonance of

the secondargecomdaryi $idedcoiPACandroutplt deetedt idgOoReansakeg control,
heat generation is small, and it contributes to downsi zing of the deV|ce

(8) 1n an as@ecéctmgmtm eubputeby thées6bhdard sideceeilaayesi de coil
are prOV|ded in different housings, it
provided, and in an aspect for controlling the impedance
variable circuit by. output of -the output detecting means, by
controlling the impedance of the impedahce vafiaﬁle
circﬁit ., the electric -pov}er achulated in fhe secondary side
resonancé-capacitor 1s édjusted, so that the output
may'be-controlled'precisely;.'
(5) In'an.aspect in which-the_output-detectihg
means is connected by instélling an outphf curreht-
chanqebver cifcuit donnected_to the 6utput detecting means,
the charging current can.be changed over between rapid .
charge and trickle charge (ordinary charge).
(6) In an aspect in which other capacitor is

connected para;lel to a series circuit of é cépacitor
and a traﬂsistor;whichlis an impedance variable circuif
6§nnected to both eﬁds of a secondary side coil, heaf
.gene;ation in'tfickle charge.qan bé suppressed, and hénce
cooling plate is not needed, and the transistor_can be

_ reduced ;n éize, contribut;ng to dowﬁsizing of the power

- supply device. | |

(7) Ih an aspect in which a first'capacitbr.and
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is-ueefuf for portable electronic appliances such as cordless telephone;
as ‘a non-contact type power supply device. '
- 31- - CLAI M5 1. A power supply device, wherein a series

circuit of a primary side coil of a switching transfornmer and a switching -

element is connected to both ends of an input power source, a series
circuit of a resistance and a capacitor is connected to said input power
source, the ajswitehingfelementsareanopnaatiedapncseviesstoobotht eddso one
end of a control wi nding of said switching transformer, other end of the

“control mnnd?ﬁgao¢0%h|dtsﬁhecﬂqundarnnsidenea secondneapaditoraisont r ol
termnal of the swtching elenent, and a discharge circuit driven by a
“signal of theonnected ﬁrQU|hgeoﬂunatﬂonmpfchhegcoilaanﬂofﬂrst|s connect ed
to the one end of said control

capacitor through a diode, a constant voltage control unit

or a constant current control unit is provided, and a

bulse*width control unit for on/off control of the

' switching element'by a signal from the constant voltage

control unit or constant current:control unit is provided, oo

since an output 1s obtained by on/off control of resonance

of the secondary side coil and capacitor not depending on

analog control, heat generation is small, and it

contributes to downsizing of the device.

(8) 1In an aspect in which a primary side coil and a
secondary side-coil-are provided in different housings,'it
is useful for portable eiectronic appliances such as

cordless telephone,_as a non-contact type power supply

.device.

-31 -



mnndlng as means for dlscharglng sai d capacitor. mer supply

i nainaof - the swi ten na-t rand AN ARRI VR UAIEE Ylﬁ'et , ”““ o

swi tchi ng el ement. 3. A power stpp'y "eVice, wher S|de
coil of switching transformer and a switching el enent are connected in
series.to both ends of an input power source, a first resistance and a
capacitor ar@LBBMBected in series to said input-power source, a second

- resistance is connected parallel to said capacitor, the junction of said
first resistance dnd 3apdwezpsuppdy devicencwhedetin anserded ciirguddntrol
wi nding of said switching transformer, other end of the control w nding of
‘said switchioff a primary side coil of a38witching transfanméor apd as
connected to a control termnal of said -switching elenent, a peak voltage
control C|rcmwitchﬁngseﬂemeﬁtaisocbngecﬁedetblbothnehdﬁoofdaneinpug t he

" peak voltage by dividing the resistance fromthe drain of said switching
el ement and powent sotrce|tacsephesdcatctuianefsaoreandtanesi ahdnae through a
constant voltage diode fromthe junction divided by the resistance is

provi ded, angapa€itotpis ebnhécted! tansagioinpatcponeet sduresattecapaci t or
or the gate of said swtching elenent. ' 4. A power supply device

conpri sing aj@hétRoN 6f UEheCREL15HARLECHANW Elpachted ikecavfane¥tedr tent, and

a secondary side coil installed in a casing different from- _
one end of a control winding of said switching transformer,
other end ‘of the control winding of said switching
transformer.is.ccnnected to a ccntrol terninal of'the_
‘switching element, and a discharge circuit driven by a.
signal of the control winding of said switching
transformer is_connected_to the one end of said control
winding as means. for dischqrging'said capécitor;

2. A power enpply device of-claim_l, wherein a
clemp circuit-ie provided between the control ninding of
the switching transformer_and the control terminal of the
switching element._' |

3. A-poner supply'device,'wherein a.primary.side
coll cf switching'transfcrmer and a_switching_elementigre
connected.in_series'tc both ends of_an input power source,
a first resistance and_a_ccpacitor are connected in eeries
to said-input DOWerISQurce, a second resistance is’ |
connected-parallel to said cepecitor,'the junction of_said
first resistance and said'capacitor is connected tc one
end of a control Windinglcf_said sWitching transformer,

other end of the control winding of said switching '

“m- [ THIS SHEET HAS BEEN
| RepLACED




said, primary side coil confronting each other, for tranmtsthéepgasq;genRe laced:
el'ectric power fromthe primry Hmﬂ”mumtm" "F secondar }'ﬂ g H&E
further conprising a series cir and |ﬁpe

cirtcuit ‘connected to both ends of the‘selondYary side coil )

- detecting neans for detecting the output by said. secondary si de COI| are
provi ded, wherein the inpedance - vari abl e circuit Is controlled by the ..
out put of sait¥ansfopmerddscconmgateshdo a contxolA texmdnalumf ysadeli ce of
claim4, wherein an output current changeover:circuit .i's connected to the
out put detecSMﬁGGNQQMBeﬂcmcombralpcakdvodtpge dentmbnngirca&tscomposed6 A
power supply device of claimb5, wherein other capacitor is connected
parallel to of @& yerlrtesecﬂettecttioh anit for detecting the peaR3veoltage
capacitor and an inpedance variabl'e circuit.connected to both ends of a
secondary si #y dawviiding the?res\i_sbancesﬁmhytlt@dmrpmfpsaadnsw&tahﬂ.ﬁgry
side. coil supplied with a high frequency current, and a secondary side -
coil conf ron'elleg!enm sand @& i centrel.deaunbt | coin@bseﬂr ads Mirdanil sore! aadri c

power fromsaid prinary side. coil ‘to said, secondary side coil, wherein a .
first capaci resistdnce thtoughzmcohetant oIt 49 adodeor +om e gﬁnbeibﬁt h
ends of said secondary side coil, a second capacitor is connected from

the juncti onddfvidelddbyeumd:@sy.sﬂ:laﬁkeecﬂw pi&ftﬂidedﬁfandcﬁﬁé%dﬂéut yrogdahga
di ode, .a constant voltage .control unit “or a constant current control unlt
is pr ovi ded, t&aclsdstor is connected to said capacitor or the gate of said
switching element.
4. A power.supply_device'comprising a primary side
coil supplied with'a hiph frequency.current and a f
secondary side coil installed in a casing different from
said primary side coil confronting each other, for
transmitting an electric power from'the primary side coil to
the secondary'side coilﬂ further comprising a series
circuit of. capacitor and impedance variable circuit
connected to both ends of the secondary side coil, and.
'output detecting means for detecting the output by said
secondary side coil are provided wherein the impedance
| variable circuit is controlled by the output of said |
output detecting means.
5. A power supply device of claim 4, wherein an
output current changeover circuit is connected to the :
_ output detecting means to control said output detecting
'means. |
6. A power supply device of claim.5, wherein other

capacitor is connected parallel to said series circuit of a
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pul sevm dth control unit for on/off control of the sw thhgetHhsaaEemRe laeda
si-gnal from sai d const ant volta sai d c
control unit is provided. gmlllmulﬂ “r [mpl y devi c Evm
claim3, «claim4, or claim?7, wteréintarismary side c0| dary
- side coil are provided in di fferent housi ngs.
TH S SHEET HAS BEEN
REPLACED - capacitor and an impedancé%#ariable circiiit connected to both
| ends of a secondary side coil.
7. A power supply device comprising a primary side
coil supplied with a high frequency current, and a secondary
side coll confronting to said primary side colil, for
transmitting an electric power from said.primary side coil
to said secondarylside coll, wherein a first capacitor and
a switching element are connected in series todboth ends of
'\ said secondary side coil, a second capacitor is connected from:
-the Junction of said secondary side coil and first'
capacitor through a diode, a constant voltage control unit
or a constant current control unit is provided and a
pulse width control unit for on/off control of the
. switching element'by_a signal from said constant voltage
control unit or said constant current control unit is
'provided. i
8. -A-power'supply device of claim 1,'ciaim 3,
‘claim 4, or claim 7, wherein a primary side coil and a

secondary side coil are provided in different-housings.'
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