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DESCRI PTI ON PONER CONVERTER Technical Field [0001]
The present invention relates to a power converter for
st eppi ng down and 5 converting alternating current to
direct curent. Background Art [0002] For exanple, in
the case of air conditioners and the like, while the
power supply vol tage of the butdoor unit is

t hree- phase alternating current of 200 V, the power

supply of a conmuni cati Rhﬁﬁ?%ﬁ t he i ndoor unit
and the |ike may requirgﬁ%ggect current of 60V. In

this C?é%Eﬁ&%ﬁ\hﬁﬁ?Elghase alternating current of 200V
0 be €

needs conver to direct current of 60V for
suppl y+t 0 t he_.comuni cation system [0003] Fig. 24 is
a circﬁ?ﬁmﬁ?ggf of a conventional power converter.
hi ower converter, alternating current supplied

00Dtk R RSP SR Tk T B CAS el O Siegipg dovm and
i nput connections Ti and T2 is stepped down and
“WH@ﬁHWéﬁ@HFEESFW¥%HtQ%ﬂ%$9¥%ﬁﬁ15 current, and then

supplied to | oads (not shown) through first and second -
“out putBackgrmeditbns T3 and T4. [0004] Between the

first and second input connections Tl and T2, a

[U002]- dlownexampdd, sinathe easenpf aRbdndiglondisnapdathgl likeavwhtile te power
- resistors, a diode D11, and a capacitor Cl1 are

suppiev@oge dfithe ewdewsinitis threc-phate mlteimatng tecknf pH2Q We the power
first input connection Tl side. The 20 forward

- sufiphye of iaotonohudibtioni systemDihl thesinflosrmudihand ithieSkkd ffayitrequire direct

connection Tl side toward the second input connection

culZent RArGONET \In ahiBl ddéeIthd thr@f plE@e iaBSmaemni eet@fl o£@00V needs to be

diodes ZzDI 1 ‘to ZD 13 are connected in parallel to

- cdiferte@RAGHcOEurkent &f 60RN for sREMEFtHIchBSinRALOH sfshes e

Zener diodes ZD11 to ZD13 i's” fromthe second i nput
[(f_lf_)lg.gpeclt‘i o &2 Sik g dianah ftlakksmfvéfgﬁ}nahgm&tco?ﬁt S.Ctinot'ﬂis power

Further, a resistor or di scharge o

| c&ﬁ?@ﬂgﬂ, ta?t@m%i}g icﬁnel%Ssuﬁﬁl@éaeﬁ%&daﬁ NG, %@Jek %Lpﬂlf? g ﬁ&ough first and

capaci tor
second input connections T1 and 12 is stepped down and half-wave rectified to direct

current, and then supplied to loads (not shown) through first and second output
connections T3 and T4.

[0004] Between the first and second input connections T1 and T2, a step-down

_resistance unit RU including a plurality of resistors, a diode D11, and a capacitor C11 are

interposed in series in the order described from the first input connection Tl side. The
forward direction of the diode D11 is from the first input connection T1 side toward the
second input connection T2, Further, a plurality of series-connected Zener diodes ZD11
to ZD13 are connected in parallel to the capacitor C11. The forward direction of these
Zener diodes ZD11 to ZD13 is from the second input connection T2 side toward the first
input connection T1. Further, a resistor R11 Ifor discharge of the capacitor C11 is

connected in parallel to the capacitor 11.
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2 [0005] The first out put connection T3 is connected

to a connection on the dowmstream side in the forward
direction of the diode DI 1, and the second out put
connection T4 is connected to the second i nput
connection T2. [0006] More specifically, for exanple,
an al ternating voltage of 2002 V (peak value) is 5
appl i ed fromthe AC power supply Sto the first input

S eC ﬁgﬁlégﬁhg 3 n nec cftl%ﬁﬁcg.fzhﬁnec{e% to %c&) eitc'tlgn 08 et E&antream

t h| s v
{ ' di { . .
PRI Eéepgﬁﬁ B pE e, g386; EATCoRl 08 Sesind ot eapagptign T is
I to. st d

clef 0 FRgStirvam SotesBor Vs o 4irect current. of 60
[qvq@d“%@r?%‘n%b{f@én%n CrBIEIe G AP b g 96 280 s g value) s

volta e of 20 V. [0007] Then, the alternating voltage
Q ther Ampper seplyotir the %ﬁurypuscp@eetl@p'ﬁgaﬂthd@t@rﬁme to the

b the resi stance unit RU, half-wave rectified by the

pefientl obthe, seeandinpyt zeendgiion A3.  &headlis seltage is egnettedinto a direct
- Zener. di odes ZD 11 to ZD 13, and outputted as a direct

veltdgeage 66f V. 6 @priespanding tadbis, 15 F&88ice Herie RUFi ggplod has a
and 26 are waveform charts respectively illustrating

rgstamat ivalue nacdsacyita siap dotvarafiematihg eagdnt @6 2PONE1E divect current of
the circuit of Fig. 24. A waveformWD 11 in . Fig. 25

68 Ao wsTheheppotoe Gtlil &las alvapapétande df7(f | 4FS tand mipuEener diodes ZD11 to
connection Ti with reference to the potential of the

ZPageath haveutZeaavpabd oorg; a waveform WD12 in the
same figure shows he change of voltage across the

[(TO@ﬂ StARGE tHéNlferdaing @Sﬁag% ﬁé@ﬁgﬂn\@e 29@3 h%&ﬂk@lgﬁ%@ is stepped

20 Tigure shows the potent change 0 e secC

d@\k’ﬁ @)Etthé: P&ﬁ?&%ﬁ'sé QR R, Wal iR EEWG& &15‘%}15?5 eﬁﬁtilﬁ*ked by the

e second I nput donnection

oy B AT LU DR A s o

.65{7% lglc{change of current flowing fromthe AC power
y

supp o the first input connection Ti when the

[0%|0§f0tfrlere ﬁ{gs.cﬁg hd. t26 fa!rg V\\gravgform charts respectively illustrating potential
and current changes of each component on the circuit of Fig. 24. A waveform WDI11 in
Fig. 25 shows the potential change of the first input connection T1 with reference to the
potential of the second input connection T2; a waveform WD12 in the same figure shows

the change of voltage across the resistance unit RU; and a waveform WD13 in the same

| figure shows the potential change of the second output connection T3 with reference to

the potential of the second input connection T2. During the positive part of the

~waveform WD12, joule losses occur in the resistance unit RU.

{0009] A waveform WD14 in Fig. 26 shows the change of current flowing from the

AC power supply S to the first input connection T1 when the direction of current flowing

“from the first input connection T1 toward the AC power supply S is the positive direction.
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25 fromthe first input connection Ti toward the AC

- power supply Sis the positive direction. 3 A waveform
WD15 in the same figure shows the change of current

supplied to the capacitor Cl1l when the direction of
current flowi ng through the first diode D11 toward
the capacitor Cl1 is the posidive direction. A
vvaveformV\D16 in the sane figure shows the change of

rrent f o the ener d|od D 11 to ZD 13
mhéﬁeoﬁg i %ﬁﬁﬁ gﬂ?r%ﬁw$f Wﬁﬂ&mi Fwaﬂﬂ&wwéﬁﬂ1bfhe

ST LI i B0 55 o g . 1 o

echnlques for stabilizing the term nal voltage of a

1R IBRHIOR G ] lisihaepugye ﬂ%eqtlﬁat deserefasad W ojadleame figure shows

docunent 1 for use in a full-wave rectifying circuit.
thepehpeppat aptenbdevimito the Zenpadiedes 2Rt bta ZPppIwheatthedirection of
Lai d- open No. 6-284729 10Di scl osure of the Invention

cpgex Hogingia théforward /diraction af the Eeeer diodes & IdrtoFHYANs ithe positive
Fig. 24 uses the resistance unit RU for stepping down
dirbgsionol t age, | arge.joul e | osses occur in the

resistance unit RU, and thus, the efficiency is |ow

[BES] deBne bhpriersat teehaiqhésgfor sapRieldg)thé eshenaARGRagedfla smoothing
RU, which is expensive and large in size, has

ciaohbreisthat destEbetBinGfatedf H6GIRRAEY foraRs in a BN KGR ﬁbﬁﬁmg circuit.
15 and the like. [0013] Thus, the problemto be solved -

- [601 1} hePRER SRBEmEAVE ThpAABsd Batd p&fpﬁt{altﬁﬁ LachQ [No. 6—284729

converter that achieves high efficiency,

si ze r@g&ggdrggfth@qgvg{ﬁgnl i ke. [0014] The | nventl on
according to claim1l is intended for a povver converter

[6(%?] &O{h@%oﬂ%mm ?pp(?\?&\éorn%r@eq‘ s%l {Ng i, 1g2%4 Cﬁeért?xe resistance

|rect curren r-ses

“ﬁ?%‘t%ﬂfé’r s°p 1%‘% gf%ﬁg cu?ol it 13"%%»‘?‘%% é‘gsg%sa‘lbcg u{ng ?eéf ;ng%mt RU.

"aﬂf@% B s%a?%%%ytw@wci%qs STBRGSE o y Bitoasariot Retinp it R

ut connecti (Ti) the second i nput _ connection
iy TROBT M i 4781 8 PEAD R Frag ) s¥peiency, cost, device size,

cdotrﬁg?i%_i on; a first diode (D)

[06013]  Thus, the problem to be solved by the present invention is to provide a power

converter that achieves high efficiency, low cost, size reduction, and the like.

[0014] The invention according to claim 1 is intended for a power converter for
stepping down and converting alternating current (S) to direct current. It comprises first
and second input connections (T1, T2) for inputting output of the alternating current; a
first capacitor (C1) and a second capacitor (C2) interposed in series on a ﬁrs't electric
connection line (L1) between the first input 6onnection (T1) and the second input

connection (T2), in order from a side of the first input connection; a first diode (D1)

- interposed between the first capacitor and the second capacitor on the first electric

connection line so that its forward direction is toward the second input connection; a
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I nterposed between the first capacitor and the second
capacitor on the first electric 25 connection line so
that its forward direction is toward the second i nput
connection; a 4 second diode (D2) interposed on a
second el ectric connection line (L2) so that its
reverse direction is toward4he second i nput .
connection, the second electric connection line

FERIIFL 00 B L Eabg )l W

e eC conhec
dl?%‘cﬂlﬁéc B Bt Piphe SgHY SShhgBigtal pFend W pmecton e
kBt T OGS REET AL 1 TG B0 B 1 i

l'ine; d a second ouf put connection T4) for outp

cqfineiqn Hnsed B %eewtc{ R GRSt emnAdETeRupY papgection (13) for
second i nput connection, [0015] According _to the

OF ol 1 igFt i hich etopaagid beper s s dindant dhe second
claim1l further conprises a Zener diode (ZD)

capacitrr st fret oledric chenectipn finguansua seesnd extitrivg soyiESYion (T4) for
10 and the second out put connection (T4) so that its

ogtoutygdithe direce currant, wisch bwenkctdigofthe stondinppidonnection.
connection. [0016] According to the invention of claim

[®]15} heApowding tothecntention eficiade 2,rthe pawen eonvéterteited in claim 1

conprises a resistor (R) interposed on the first
fuethecéonsrises A @efér divdd (7MY iftkrpbselbedwed He figdt @aut Eehnkbiton (T3)
first input connection than a position of connection
andl the debehds@@pidconhbctRnOQY) k& thRNREFH WA dikdRBok iloward the first
[0017] According to the |nvent|on of claim4, in the
0 nk&ymvgrter recited in claim3, the resistor is a
erm stor. [0018] According to the invention of claim

[0@,1 h%&eif}ﬁﬁ g it g%%é?ﬁioﬁ RF et toé %8@ & %H%@%&Eed in claim 2

rISGS a capaci tor necte
o508 b BSAOFT g, P LSRG BNy 0 0

sif, Bogha etﬁa PR Pl b PR mB it gy second
t he seconpneaﬁ&t connection (T2).

of
_eiectrlc connection 1i

[0017]  According to the invention of claim 4, in the power converter recited in claim 3,
the resistor is a thermistor.

[0018]  According to the invention of claim 5, the power converter recited in claim 3
further comprises a third capacitor (C3) connected between one end of the resistor (R)
and the second input connection (T2).

f0019]  According to the invention of claim 6, in the power converter recited in ¢laim 5,
the one end of the resistor (lR) is the end on the side of the second input connection (T2).
[0020] Aécording to the invention of claim 7, in the power converter recited in claim 5,
the one end of the resistor (R) is the end on the side of the first input connection (T1).

[0021]  According to the invention of claim 8, in the power converter recited in claim 5,
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[0020] According to the invention of claim7, in the
power converter recited in claimb5, the one end of
the resistor (R) is the end on the side of the first
i nput connection (TlI). 25 [0021] According to the
invention of claim8, in the power converter recited
inclaimb5, 5 a capacity rati't of the first capacitor
to the third capacitor is set to about 1:1. [0022]

a ESRIH kD df9nd HRt bdi:‘ééi{Hr 't@ﬂle%lr& baalidhis b 1d ReupPuer

converter recited rn claim6 a capaC|ty ratio of the

[(fdﬂft %Ebg?hé% the Jeﬂﬁ?ﬁ 5]% {]%nf %,@g‘ﬁ% tﬁwe'r ornekter r%i%gioﬂtclalm 6,

ccor 1"on o clrarm

'aF%%Co Bl 20 R a0 B8 g SR nip e BTG,

to,about 1:1. cor o the inventio .
[O%?gl m fii"""‘? A %"p‘éﬁé{*"e&lﬁﬂ% 86 3&%% POWCTSORY r&ehed'in claim
further canp resi sto nt er posed on t he
714 §2PRCB] @E? BF Lo Fhntabtonia e Miqaya%wras se{oabop| Bler
he firs ut, connection than a position of
(4038 hechs Wf%ﬁieﬁeveé@e%ﬁéc lagim ddt thegportsh AeRstertemreriterbin claim 1
(L2). 10 [0025], According to the invention of claim
further pompriges saniistor ghhviaterrased enithetirst plegtrigiconnertion dine (L1) on'a
resistor is a thermstor. [0026] According to the
siflggloser ontheffirst Wipi ¢@meetins {hener pasitioneoft emnegisint withithe second
claim1l further conprises a third capacitor (C3)
eledrinectredtipetineedi2)one end of the resistor (R) and the
second i nput connection (T2). 15 [0027] According to

[00R8] | NAvenatding toothe dhwintivd 6f claiin 1 DeinpByVBéwE QAW Bdrted frecited in claim

recited in claim 13, the one end of the resistor (R

11,3hd Reispn e Omhetritosi de of the second i nput connection
(T2). [0028] According to the invention of claim 15,

| _[oog d} heAReYRhg EPIMY Sivefior @Pél&lﬁgl?; rth@b&ivépcoﬁ;’»erte} P&l@@% claim 11

of the reS|stor (R) is the end on the side of the

ﬁlfrﬂhéls EorthPidds 2CORASahARBr g(ﬁ)) conngﬁe(ﬁ BOeRkn 66 2! 'O@Qhé fesistor (R)

the invention of ctaim e power converter

aﬂﬁﬁég%n&ﬂl@glk%ee%%@%capam ty ratl o of the first

capaci tor apacitor is set to about 1:1.

[0027]  According to the invention of claim 14, in the power converter recited in claim
13, the one end of the resistor (R) is the end on the side of the second input conﬁection
(T2).

[0028] According to the invention of claim 15, in the power converter recited in claim
13, the one end of the resistor (R) is the end on the side of the first input connection (T1).
[0029]  According to the invention of claim 16, in the power converter recited in claim
13, a capacity ratio of the first capacitor to the third capacitor is set to about 1:1.

[0030]  According to the invention of claim 17, in the power converter recited in claim
14, a capacity ratio of the first capacitor to the third capacitor is set to about 1:1.

[0031] According to the invention of claim 18, in the power converter recited in claim

15,2 capac_:ity ratio of the first capacitor to the third capacitor is set to about 1:1.
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gl suppled

[ 0030] According to the invention of claim17, in the

power converter recited in claim 14, a capacity ratio

of the first capacitor to the third capacitor is set

to about 1:1. [0031] According to the invention of

claim18, in the power converter recited in claim 25

15, a capacity ratio of the fYrst capacitor to the

third capacitor is set to about 1:1. [0032] According
(66320 NEALYERE ke uhBridaind 19.iR P BYRE GAREL ELited in any

y to ,-a capacity

recited in a one of clains 1

o180l 11413 ) 0t OB O CARR i

ccor e |1 nven

'tﬁi?ﬁb@in1l, alternating current supplied through the

I'fst and second input connections is divided

pped dawn .the first and second capacitot.s
4ZaTTPRERAE by P dviEiiph oheB) L ALSR g iafRhsippicd through the
snoot.hed by, the second capacitor, and supplied to the
S i oCRo HPBLEHIEHIDOS, s SR IAF (SeRPGH cBypb o the st and second
~conpections. [0034] In this way, the voltage drop is )
CRReaRerE: Teetiiggho divped cumernsybythe fiss dise, @mhqu»r the sqyping capacitor,
is highly efficient because no joule |oss occurs
%f/i)éhﬁz/ lvad side thypugh thedsttand second Quiphibeannicstians.
need to consider a counterneasure ‘agai nst heat for
[Q034] phiarthis wantienedtage dadrs i, caukat roti by s oesistadbut byube capacitor.
an expensi ve and hi gh-capacity step-down resistor as

This is highle afficena bedaeshno goide Josshicclrs rdesing tise oltapesirop, and thus,

reduction. [0035] Further, the unnecessity of using a
thete {3- stoweedr ©sdombider, a \WhinetBrmeasaret RinkOh@e fbMperiihéal components.
‘allows a reduction in the mounting area of conponents
Advd thefe Thgo SkdPtOhselart 8¥hedBive IR GAPH-LAAERY sRP-PWNredSBtor as in

a printed circuit board, which is advantageous in

* chifeiBor tcehdiliSds WiBich 3ERIE Bdost IRAGRI, According to the

invention of claim2, the Zener diode enables the
t i . > i .
(P Ir el BBk, A8 Sk oy 0050 95 € Bt e i
' . - - ef.f. ' .
SHEBAE GRS e BRSPS L BGh e o devie
cc%l?lcgﬂpa‘?ioﬁlss&lt 4 ::1Cpn'ri:[é:)ci1 91?&&1% l?or%lrcli,lur?lﬁgh is advantageous in terms of structure

‘and cost.

[0036]  According to the invention of claim 2, the Zener diode enables the output of a
stable direct voltage.

[0037]  According to the inventions of claims 3, 4, 11, and 12.,_ a resistor_ such as a
thermistor allows effective control of rush current flowing on the first and second electric
connection lines.

[0038] According to the inventions of claims 5 and 13, it is possible to control

- overcurrent on the first electric connection line, which is caused by ripples of the

alternating current.  Especially in the case where the Zener diode is adopted, the thermal.

load of the Zener diode can be reduced.
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[0038] According to the inventions of clains 5 and 13,
't is possible to control overcurrent on the first

el ectric connection line, which is caused by ripples
of the alternating current. Especially in the case
where the Zener diode is adopted, the thermal 25 | oad

- of the Zener diode can be reduced. [0039] According to

the inventions of clains 6 and 14, the tine constant
y I .t f d of i [.st [ .
(62397, ACPRERER: 18 yfeligns R FIRG 6 and 35, il SERER oF B CR serics
i nf. i ppl f th ternati )
cH Ot OTA O BBt GRRRor b iPs GHEsior Spus pESas, gpniil of the

.il is not necessary tq increase 5 the rating of the
'qu{é@P%et Flpégéﬁ?ﬁﬁﬂl%@ﬁm%ﬁmy of ripples of the

alternating current is, high. _[0041] According to the,
[QUHOEnAesaetios te thei ipgengionnof glgims) G and ¥3, i Arinatgiccessry to increase
flow of unnecessary current to the Zener diode can be
theuplineeaf deairegivon even if the fréqupney afimipples ofl heafiternating current is high.
alternating current is about two tines the direct
[0} aghcconling: to the ntvertthns [(F0eddins & BHrid), rig, 13, aik 18, the flow of
i nvention of claim19, the input alternating current

- ummaessdry cefrbmtatbithe Pyned eidicwian éd sapptessed tvdn #dhd bpplé amplitude of

current by the first and second capacitors. [0043]

~ thehéis@atidcuptchels abbinaebIimdsahd dires voldmeas bs oamitted.

advant ages of the present invention wll beconme nore

- [ooppRr eXdcofdi@mtb hbe fialdr@ioh NeF elaini 19 dhd aspiliti Aidr@Aindf current can

the present invention when taken in conjunction wth

ffBivas B0 ARAN L HERNANE YireBclifbnt BeshE FRk hAseRbnd capacitors.
Drawi hgs 15 [0044] [Fig. 1] a circuit diagramof a

@?g\ﬂr THREY Shl C5thef %G{eig{(:)sg ?’ez{h&eg £§§:]re§tg ﬁ{ffa?%[n%e g:?‘tjﬁle present

t'he present 1 nven waverorm—cC

1%%1'1’[@255@'} 'b@&)r{x@ g?é}gfag)ﬂéﬂfﬁﬂ Fﬁﬁgﬂgg%%%ﬁv\% glfn%ﬂgy %&r tion of the

rcul orm cha
pisint e el BB Rk Wi e aspSEpRR i ardingt >}
a waveform chart illustrating the change of current in
each %}ﬁﬁﬁ;@gﬁptmn of ]fH'anngs g g

[0044] [Fig. 1] a circuit diagram of a power converter according to a first preferred
mode of the present invention;

[Fig. 2] a waveform chart illustrating the potential change of each component
on the circuit of Fig. 1;

[Fig. 3] a waveform chart illustrating the change of current flowing to a first
input connection on the circuit of Fig. 1; |

[Fig. 4] a waveform chart illustrating the change of current in each component
on the circuit of Fig. 1;

[Fig. 5] a graph showing the characteristics of the power converter according .to
the first preferred mode;. |

[Fig. 6] a graph showing the characteristics of the power converter according to
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on the circuit of Fig. 1; [Fig. 5] a graph show ng the
characteristics of the power converter according to
the first preferred node; 25 [Fig. 6] a graph show ng
the characteristics of the power converter according
to 8 the first preferred rmdgs;f [Fig. 7] a graph

showi ng the characteristics t he power converter
according to the first preferred node; [Fig. 8] a

ﬁlgrf@ﬂrbrggﬁg@ﬁg,dg.he characteristics of the power

converter according to 5 the first preferred node;
[Fig. [ i ' . .
s ol 71§ o R Al R BN e goonin
tﬂe'ﬁﬁg)'f%fgﬁéd%%hg' 10] a graph show ng the
o [

char errstics of the power converter according to

Showi M54 A2 R RO SIS dheseriiEs ool pOuEh By ey ccoording to

a r di to.the second preferred node; [Fig. 12] a
mﬁ&%%t?r%fnﬁ’g%lﬁ’ﬁd?’he conpari son of the characteristics of

the p&ﬁ,er conpverter between the first preferred node

and t HEl& &E8SYCHf dirgiapeefl HBRfwer qomverter pgording te gisccond preferred
showi ng the characteristics of the power converter
mede o BF REpsentanyetiole second preferred node; [Fig. 14]

a graph show ng the characteristics of the power

converlti 18k e graphrfiowing the eharectenisticp oé tiwr pasetr woulerter according
[Fig. 151 a graph showi ng the conparison of the
todhesescndpieftrradgnade; t he power converter between the

first preferred node and the second preferred node; 20

[Fig. [Ef] 18] aigraphi shodirgghachabctaripiveef tieofowedt cbfiverter according
according to a third preferred :
to the second preferred mode;
[Fig. 12] a graph showing the compaiison of the characteristics of the power
converter between the first preferred mode and the second preferred mode;
[Fig. 13] a graph showing the characteristics of the power converter according
to the second preferred mode;
[Fig. 14] a graph showing the characteristics of the power converter according

to the second preferred mode;

fFig. 15} a graph showing the comparison of the characteristics of the power

converter between the first preferred mode and the second preferred mode;

[Fig. 16] a circuit diagram of a power converter according to a third preferred
mode of the present invention;

[Fig. 17] a graph showing the characteristics of the power converter according

to the third preferred mode;

[Fig. 18] a graph showing the characteristics of the power converter according

to the third preferred mode;
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node of the present invention; [Fig. 17] a graph
showi ng the characteristics of the power converter
according -to the third preferred node; [Fig. 18] a
graph showi ng the characteristics of the power
converter according 25 to the third preferred node; 9
[Fig. 19] a graph showing the9characteristics of the
power converter according to the third preferred

node; 1 0y 0120 raph show ng the c acteristics of )

The. polip 1% et ot Pt gracieb ascot sty Pevigs i s decording
de, . Fig.. 211 a graph showi ng the characteristics

tgg‘et%‘?ﬁg\%?edéﬁ?féérter according to the second

preferred node; [Fig. 22] a graph show ng the )

char actfag dljaszragly shopdn éwa@@ sy the PO gegvertay according

the second preferred node; [Fig. 23] a graph show ng

tq He thishpefsredmeste; t he characteristics of the power 10

converter between the second preferred node and the

t hird Prigfd] aegtaphoshewifgthg chadttedstidsraf whe pavagoanerth aacording

conventi onal power converter; [Fig. 25] a waveform

tethastcdndlpusfered innge;t he pot enti al change of each

conmponent on the circuit of Fig. 24; and [Fig. 26] a

wav ef ofHig. A mtgraghl distvigy the@hhmeteRaRAE thd pEidrT@Rvertdd according
each conponent 15 on the circuit of Fig. 24. Best

tdVibhed @edomiel 3t Med&ut the Invention [0045] First
Preferred Mode Fig. 1 is a circuit diagramof a power

conver (g, B GOfEh thdwind tid Ecthp{s6h SF Eﬁ@chaﬁ’&%&ﬁgs bh ﬁl(;? power
present Tnvéntion. This power.converter steps down an
cGRRUES between the second preferred mode and the third preferred mode;
[Fig. 24] a circuit diagram of a conventional power converter;
{Fig. 25] a waveform chart illustrating the potential change of each component
on the circuit of Fig. 24; and
[Fig. 26] a waveform chart illustrating the change of current in each component

on the circuit of Fig, 24.

Best Mode for Carrying Out the Invention

[0045]  First Preferred Mode

Fig. 1 is a circuit diagram of a power converter according to a first preferred

“mode of the present invention. This power converter steps down and converis

alternating current supplied from an AC power supply S to direct current for output. Its
components inélude, as shown in Fig. 1, first and second input connections T1 and T2 for
input of alternating current, first and second output connections T3 and T4 for output of

direct current, first and second capacitors C1 and C2, first and second diodes D1 and D2,

~a plurality of Zener diodes ZD1 to ZD4, and a thermistor TH.

[0046] The first and second capacitors C1 and C2 are interposed in series on a first
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20 alternating current supplied froman AC power

~supply S to direct current for output. Its conponents

include, as shown in Fig. 1, first and second i nput
connections Tl and T2 for input of alternating

current, first and second output connections T3 and T4

for output of direct currentl0 first and second

capacitors C and C2, first and second diodes D and

e PS4 35BS Qo T th seon

.capaci tor,s andg C2 are interposed in series on a .

i SPATiah dee B eBHeGeoraed P e R ERVICHMEES side. The

f%he first jnput connection Ti and the second input
YrRBRAIT0p fr1 19 prqvidadnior gr enbtagel dEapy psRaivaliagendivision, qnsk the second
i nput connection side. The first capacitor O is

CarasiiPHed feroymonthing.t i auraffective vejtagodropyia thie Virsticepacitor Cl, the
and_the second capacitor C2 for snoothing. For an

cafacHy ratipeoitbe fizsheaphciipr L to e $dcosd capapizari €Dis €t to, ttheexample,
5 capacity ratio of the first capacitor O to the

16l606nd capacitor C2 is set to, for exanple, 1:1000.

[0047] The first diode D1 for half-wave rectification

[0G37] nt Eirgpfime diddetDE dor halwhive SéctifieatiaCist i@terfobe@Mtvidd® the first
second capacitor C2 on the first electric connection

capaoor 1 a8d tHeakcondt @phaitora ol tHeofrkd Q8cthis cbirR@idl8ne L1 so that
side of the first input connection Tl toward the

it6 ESALH dit&tibA M EromOMB fdel SMhd first [il%gﬁf%])nn-gaﬁoﬁ %?B@ard the second

diode D2 is provided for discharge of the firs
ifpaPédink@on@?. and i nterposed on a second el ectric
connection line L2 so that its reverse direction is

[RAST ind RRoREGRRE DI RbroSRRASE! lifthalge of 2 AREBiScitor 1 and

ric connection line& connectin
o5l AP St T 300 5 B b v
S Il NI
B SR e B 51 kS oo

fongected to the second input connection T2.
L1, and the second input connection 12.

[0049]  The first output connection T3 is connected between the first diode D1 and the
first capacitor C1 on the first electric connection L1, and the second output connection T4
is connected to the second input connection T2.

[0050] - The plurality of Zener diodes ZD1 to ZD4 are interposed in series between the
first output connection T3 and the second output connection T4 so that their forward
directions are from the side of the second output connection T4 toward the first output
connection T3,

[0051] - The thermistor TH is for controlling rush current and interposed on the first
¢1ectric connection line L1 on the side closer to. the first input connection T1 than a

position of connection with the second electric connection L2. While, in the
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, [0050] The plurality of Zener diodes ZDl1 to ZD4 are

interposed in series between the 20 first output
connection T3 and the second out put connection T4 so

that their forward directions are fromthe side of

t he second out put connection I4 toward the first

out put connection T3. [OOSlf The therm stor THis for
controlling rush current and interposed on the first
cOfRGtdtion FIIRELtho 'Ehe'nhﬁﬁ)lr l:h]Iq %ilﬁ&ﬁ%&%ﬂqﬁ ik Q§&ﬁld]t,iﬁbtft REnnection

first input connection Tl than a position o

. . . . h 1 1 . -
ﬁvﬁﬁggﬂttl?ég&tp%ﬁd? NG %g{fgﬁ%@g%ﬁ&?g ?1%??1%{'#@&11'33&011 T1 side (_)f

, he 11 éon

#He ' ~TH is interposed on the second input
cgﬁﬁg@?%g% T2 side of the capacitor C, it may be

' r ed _on.t;he first .inpdt connection Ti side of
e c A30E Bbe ¥ opityRons BEths B S Mo g s b firt and
the first and

S%B%‘iﬁlgﬂgg léf%*ia@a%% i ftsgif giﬁ’&el% w é?@t@%’aee@fezmteqla asingle

L ZDA nay. l.ntegrated in a single hybrid circuit
h%qlﬁdé‘)“cx{tgggéﬁj Moré specifically, this power converter

cgnverts an alternating voltage of, for exanple, 200

[005¢ b e dosgaipgesicallp this @aWer enverer Movpdsen abempling ®ltage of, for
a direct voltage of 60 V. For exanple, with the

exEidh 0P p(reak salelcsupphiedrzoedl A& pewarsopply Splotastitectivaltage of
an 10 alternating voltage of 200 Vis applied to the

64 Vi stFor epppmple,omitie thtei socorillinptQ®54¢cticar PEkepo atlh gepund potential, an
this, for exanple, the first capacitor Cl has a

alcapdiog tvyltafe d1.200 V lappid btlse fildxinpumaeesiosTh! e
voltage is 250V, while the second capacitor C2 has a

[00agfaciCorrespordiity tolthis Aol exdnsploké AT cRRIcEbSS] Bhea ca}pacity of 0.47
e

voltage is 100 V. Further, the nmaxinmum perm ssib

i ohddigemaxithuih hediiksibie volteed is230Vanthils 8BS 8o e4R8itd? C2 has a

and D2 are, 15 for exanple, 600V and | A
cdpaspeef uvel YF 5D H3] mhBiniif §ernhiSsiBRL b1l iglfmﬁv. Further, the

voltage of 60 V with stability, we use the four

mﬁﬁﬁiﬁe%aﬁ@ﬁﬁé %?lf%rb@[i c%i&?ﬂqﬁ‘ P Krdt And D088 LAY 1 NGdD2 are,

Zener tage o
for example, 600V and 1 A, respectively.

{0055} In order to obtain a direct voltage of 60 V with stability, we use the four
series-connected Zener diodes ZD1 to ZD4 each having a'Zener voltage of 15 V, but
three series-connected Zener did:‘des, each having a Zener voltage of 20 V, may be used.
Here, the description is given of the case where the alternating voltage supplied from the
AC power supply S is 200‘ V (peak value), the present invention is also applicable to the
case where the alternating voltage supplied from the AC power supply S is 283 V (peak
value), i.c., the effective value is 200 V.

[0056] As the thermistor TH, for example, employ.ed is a thermistor that has a
resistance value of not less than 3.73 Q and not more than 47  within the operating

ambient temperature limits (e.g., -20°C to 70°C), and more specifically, it is for
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t hree series-connected Zener di odes, each having a
Zener voltage of 20 V, may be used. Here, the
description is given of the case where the alternating
vol tage supplied fromthe 20 AC power supply S is 200
V (peak value), the present invention is also
applicable to the case wherd2the alternating voltage
supplied fromthe AC power supply S is 283 V (peak

e%ld ﬁ?h% Ipma?ﬂ‘) L8 e Clgrl M Vgll\%@ﬂl&?c 281(% %, g*?doqu*oduct number:

L LD B T

opey a |qg 55 anbi ent tenperature limts (e.g., -20 C

%ﬂ%& BY CHBPE BPEP e #ypower-ons atdothe KRretatepisience of the
product manufactured by Mirata Manufacturing Co.

ﬁESttoFmd yeorr diodss Hepnd DRTPAPR2QBNVEDIL The7| GWes the malue that is

of 3.73 Qis determined with reference to the

negligihle gaapared mithtthe impedancetdfdbe camcitars G aatl (Rower; mstead of the

and the current resistance of the first. and second

therrotsts TH, aansistDRof AFend B9p &Y tayrbé eaploddd.1) is t he

value that is 5 negligible conmpared with the inpedance
[@571 heNextptiei dpeeatiof gringlple 62 thiOpoweN8bB@ee0fs del@ibed. In broad
therm stor TH, a resistor of around 22 Q nay be

oetint, eiedteralp vbltdiextpplicl romh eHedh C PowRE kl.[jf@lypﬂ} ehrBheH b Sirst and
power converter is described. In broad outline, an

scRbA® ik icBEnetAbARTE 284D i @k iHEP [Btdped /a&vﬂplgf&héﬂﬁ b¥d second

S through the first and second Inpat connections

capasitck? d1Sadl 2 %anﬁe%lt EhaRY d@@gﬁl bg@é p?st éﬁ ! gt%ﬁ%%oothed by the

second 10 capacitors

sdebhd € acmfrcgﬁe ahd 5 gﬁ&lg{io mpoutp%mg JF f pggrée%eggb%e Zener

capaC| an o

dff) Eg %ttﬁ?’/ough% IP% Slfl? }}g?ugj)n@x ﬁD% ssﬁﬁnﬁlbﬂu%put connections T3

#T ections T3 and T4. [0058] In nore detail, when
e

"AC power supply S has p03|t|ve polarity to t he
ut. connect i current (charge) flows

[0B5EE hin oty et PR o RS PP T e PO yeoRRJFFit e the firs

first capacitor A and the first diode D1 toward the
inpyt- Bwegg%g.‘ 1y gurrept (charge) flows on the first electric connection line L1

through the first capacitor C1 and the first diode D1 toward the second capacitor C2.
Thereby, both the capacitors C1 and C2 are charged so that their first input connection T1
sides are higher in potential than their second input connection T2 sides. At this time,
the capacitor C2 is charged to a voltage defined by the Zener diodes ZD1 to ZD4. Since,
as above described, the capacity ratio of both the capacitors C1 and C2 is set large, for
éxample, td 1:1000, the first capacitor C1 can sufficiently step down the voltage, and the

second capacitor C2 can secure a voltage of 60 V.

- [0059]  Here, Figs. 2 to 4 are waveform charts illustrating the potential and current

- changes of each component on the circuit of Fig. 1. The value of each component takes

the above exemplified value. A waveform WD1 in Fig. 2 shows the potential change of
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Ther eby, both the capacitors G and C2 are charged so
that their first input connection Tl sides are higher
in potential than their second input connection T2
sides. At this tine, the capacitor C2 is charged to a
vol tage defined by the Zener diodes ZD to ZD4. Since,
20 as above described, the cddacity ratio of both the
capacitors G and C2 is set large, for exanple, to

e A T8 I AU s

chure a Hf. ﬁe of, 60 V. [0059] Here s. 2to

{8 proese She TS heappeitar G i ey AcYav§iatme 1@ ¢ %m%ﬁaure shows the
current changes of each conponent on the circuit of
ppiegtial) chapge W%b%ée@m d eiputcennpeetiont T3.akldere, #® wheeform WD2 is
above exe i fied value. A waveformWD in Fig. 2

Pesiye Whee Tg@ﬁeqwnm coprastien df1 dide ihbigher ist patengial than the second
connection Ti; a waveformWD2 in the sanme figure shows

ingvé cettngaigen B2 sideol t age across the first capacitor d;

and a waveformWD3 in the sane figure shows the

- [psi0@nt AavavelfemyW Dl intFig. 3 sloondthewhmie dfenfrest floming From the AC

Here, the waveformWD2 is positive when the first

pbwpt bupphn Bt tthe firstii ingit d@nhectioh ghie ivhim tROgieRtibaloftdddent flowing
the second 5 input connection T2 side. [0060] A

. froavik Q’[@? Epl?lsg;owﬁrdsth@‘fﬁst ikt 6hAREForOT 1 Bl{ﬁé? itive dlrection.
rom-t l

fl ow ng AC power supply Sto the firs nput
[BUBNECAI WAVeTdrmMNeDS hbﬁlgd 4" @ollsOfle %ﬁﬁgé;off%ﬂheﬁﬂ ﬁ&%iﬁ% to the first

fromthe AC power supply S toward rst 1rnp

dfcae 'Iﬂc\‘ivhél{‘thz'dlﬂeétlc{nnﬁ oﬂﬂélhlt ﬂa%tng ! Q0ard fdirgg[%h] ofAthc first diode

waveform VWD5 1 n Fig. owWs aneo current

A PR el o

e A vvav form
%ﬁ%q%"n"g% 3 e Cﬁ%ﬁé‘t D R R iR R o Tqyin in the
eco n t di.rect.ion of current
r‘f‘fVFﬁwﬁﬁa"tf% ‘t'}ﬂlée Seﬁa%%émgﬁr 6{11? Bositife diretion c ohdvayriwe WD7 in
D2|s1§1 ositive direction. A waveformWD7 in the
the same O Sichepee QlicagRl SPPht ipdhr Sceanshrapeeitarnd”2 when the
the second capacitor C2 when the 15 direction of
digegtion of cpIre; ¢ Gam the frstrdipdeiDd gidetpwatddhe smmad @apacitor C2

t he second capacitor C2
is the positive direction. A waveform WDS$ in the same figure shows the change of

current flowing to the Zener diodes ZD1 to ZD4 when the direction of current flowing in

 the forward direction of the Zener diodes ZDI to ZD4 is the positive direction,

[0062]  First, Fig. 2 is explained. Hereinbelow, for the sake of simplicity, the forward
voltages of the diodes are ignored. As shown by the waveform WD, the alternating
voltage outputted from the AC power supply S fluctuates with a period of T, taking a

voltage value of 0 at time 10 and taking the maximum value at time t1=t0+T/4.

- [0063] At time tl, a voltage of 60 V is supported by parallel connection of the

series-connected Zener diodes ZD1 to ZD4 (hereinafter referred to generically as a Zener

diode ZD) and the capacitor C2. = Thus, the diode D2 is not conducting due to
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Is the positive direction. A waveformWD8 in the sane
figure shows the change of current flowng to the
Zener diodes ZDl1 to ZD4 when the direction of current
flowing in the forward direction of the Zener diodes
ZD1 to ZD4 is the positive Sirection. [0062] First,
Fig. 2 is explained. Hereinb #oma for the sake of
simplicity, the forward 20 voltages of the diodes are

aprRaticitor ABvaBOVR Y of Be W@M&mrmt%acrﬁﬁ%% LA RERRENE 140 V

vol tage outputted fromthe AC power supply

{ $H6GMUALES Wik dBrnd WPBS LLGmet1. T, |
aof 0 laflcfiftti nme tO and tlgﬁ?iﬁg theTﬁr?gE%f ?rugrﬁﬁ\?g‘sflgé&g%qt#ﬂn%lﬁ%de Dl
o tO+ T/ 4 . [0063] At tine tl, a voltage of 60 V

IS supported by parallel connection of the

' d dj 7D\ her ei naf .

(RAL TP TRPAREE R oot BHEP i iodnE e ager%’faﬁgﬁuﬂmn in
h i tor C2_ Thus. t i ode D2 i t :

i e SRRAE ke SRpulEh Fom B AL EME: SGnly Sp8e, e aiE D Bhcomes

- _and the voltage across the capacitor d is 140 V .as
NGOt HE /2 Eh o Rg P b ] capagiier Gsto disgiaree, so that

anode potential of the diode D is 60 V. [0064]

thepe %PP*@P’EIaItC?féh%m Bbicentinugs tpfdeprgasegyithhpivoltage across the
decreases with a reduction in 5 the alternating

capafifidel bt pul4Qy . f rldai tshéuie theviane beipptny tiSandaf thetdiodes D1
di ode DI becones nonconductive. In that case, there

andsD aredwtthndngendusgingapaci t or G to di scharge, so that
t he anode potential of the diode DI continues to

[096E) eddenwivhén theealtephatingevoliago dmops e 140aPartitimd tXthe diode D2
kept at 140 V. That is, during the tinme between tl and

bécAmet bendittibes Thtrebatle BRodRrtdibinhof the divdd Bl isRBarphGeduced to
[ 0065] Then, when the alternating voltage drops to 140

alWioat zetd, ARd kidee thBRathodépotbitial RE GRIESITIN ‘ijs\l&!gt Y€around 60 V by the

Ther eby, the anode potential of the diode | is

p&#IR RbindcBOY 6€¢hd LapadhdDSD 2A8MRe 7RG SbAC YT, NRe GRRATE is still
potential of the diode D1 is kept at around 60 V by

mbiABind2dh 3hd ﬁt&nc%ﬂtg\ﬁ:gﬁ% :s%. éoglﬁlg,eev%ﬁ‘ ?lﬁ‘ﬁk taﬁ@m%ngggléat%té Eirops later

Zener di ode ZD, I's st mai nt a

of, gg %og,g 36 glredaf&&g g ésféoﬂa&cﬁng%% volt¥ahchdss tHb%aBhdift PAtdRfhues to

ops
coincide with the alternating voltage outputted from the AC power supply S and becomes

.—200 V attime t3=t0+3T/4. All this while, the anode potential of the diode D1 is

Zero.
{0066]  Thereafter, when the alternating voltage starts to increase from the time ¢3, the
anode potential of the diode D1 increases with the voltage across the capacitor Cl
maintained, and the diode D2 becomes nonconductive.\ Since the diode DI is also
nonconducting, the voltage across the capacitor C1 is kept at —200 V.

[0067] Then, when the alternating voltage increases to —140 V at time t4, the anode
potential of the diode D1 becomes (-140) —(-200)=60[V] since the voltage across the

capacitor C1 is maintained at —200 V, and thereby, the diode D1 becomes conductive.
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15 on, as long as the diode D2 is conducting, the

vol tage across the capacitor C continues to coincide
with the alternating voltage outputted fromthe AC
power supply S and becones -200 V at tine t3 =10
+3T/4. Al this while, the anode potential of the
diode DI is zero. [0066] Thdbeafter, when the
alternating voltage starts to increase fromthe tine

t tentlal he di.ode DI jncreases
Thitis ‘Fﬁé 6t ﬁi e é’OEhHéme fpg upe thedime betwesa, 13 and ¢4,
t.he di ode D2 becones nonconductive. Since the
bB? dioge Dlsbegpugs CWE%Y?OF{?@{FIW@t the vol tage across
the capacitor C is kept at -200 V. [0067] Then, when
[0468] ol Thgrenftarn thovelternaiagi vellegasad the voliage vicwss thiereapacitor C1
t4, the anode potential of the diode D becones
mm@m@)&qlff@@gqt@%o\ﬁ’ bstiwece theteuntd tinzg 0 acdf oss the 25
capacitor C is maintained at -200 V, and thereby, the
[@68lle DIFipekovhes thowakeddrim/W D4 hoWsalositisve ctitentdalneg shelliode D1
and D2 are both nonconducting during the tine between
it Gorainctirtgd and btient ih shalvOaaivd chean NRbues Ofhd WiddevB? af t&@fducting,
time t4. [0068] Thereafter, the alternatlng vol tage

Rl t4hehe/®Jak/a®ﬁn§l0ﬁD§SathWUBa@&%stﬁd GespediBie @ ﬂBe %)osﬂlve and

difference of 60 V between themuntil tinme t

néEBI08] cukRntvalues, o M NwhtSor@ DA MBNH @B %e?cﬁﬁist éh\()%v some

current values, the diode D is conducting; and

obdrsiRIAaNE ﬁﬁgﬁtai'tvcﬁ” Sotdb& Hﬁltﬂéeﬁ%og%}g)lv\g@ Q)%heu‘ peaks are

conducting. In Fig. 4, the - wave

cGRIIEIBYE £8 cgfét*t% ih)émtlﬁ W‘?I positive and negative

current” val ues e wave ormV\D4 Bot h t he wavef or ns

(R SR THYRAE e e oty BpEGGIRE 25 ooverom
| o b tunct f the th tor TH

WIoR i 8351 N ﬂ}reﬁél}m 3ot siropd ouput

céq*g]gct,%og,g bt Bif O Girgh Sumbet fo Gt swhen Lberer C2 (wavefom

connections T3 and T4, in Fi 4, current

D§ U ﬁﬁﬁf@é te thenegativesiiapfcapant fioyingo fh h{waveform D5).
[0071] If the diode D2 is not provided, the diode D1 will not become conductive after

its anode potential becomes 60 V. This is because, since there is no path forr the
capacitor C1 to transfer its stored charge and thus the voltage actoss the capacitor C1 is
matintained at 140 V, the anode potential of the diode D1 transitions between —340 V and
60 V. In this case, there is also no path for chérge of the capacitor C1, so that the
Voltage supplied to the loads will decrease.

[0072]  On the other hand, the presence of the diode D2 allows the capacitor C1 to be
discharged without drawing the charge of the capacitor C2 and further to be reverse
charged. This reduces the voltage across the capacitor C1, allows thé conduction of the

diode D1, and makes the capacitor C2 chargeable.

[0073] As so far described, according to this preferred. mode, the voltage drop is
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D7) is shifted to the negative side of current flow ng
to the diode D1 (waveform D5). 15 [0071] If the diode
D2 is not provided, the diode D will not becone
conductive after its anode potential beconmes 60 V.
This is because, since therelbs no path for the
capacitor C to transfer its Stored charge and thus
the voltage across the capacitor O is rmaintained at

caABd Mot By eraaRRA BuiBt @B frdlcaPcibh gcl)dl\/?gﬁ ighighly efficient because no

transitions between -340 V and . In thi§ case,

jouleN&ss! SoctlsSQurity BRIIbILGE cﬁ'ﬁ;?,ir%gi tﬂ%m{ E-%re]‘: gsgg(gir%ﬁ? Itg consider a

so that the 20~voltage~sup

R M b i B LOSR B g e
Y 007 SRR R0 AP B P s, i

Kyoﬁtaqg acrois the capacitor O, allows the conduction
SHS HEOSIFEdURAOP) and makes the capacitor C2

geabl.e. 25 [0073 so far described, accordin .
[0(%221 hi mﬂ%f’ﬁ? C%ﬁééi’ﬁlﬁ@gxﬂof%séwa repstots whirhcls large in
.not _by a resistaor but by the first capacitor. C. This )
Slpg alﬂioaﬁmyregwﬁwail@me wHeuRtingeargy of poupencnissmdde ¢he size of a device
during the voltage drop, and thus, there is no need to
C‘-Eﬁwﬂgl@ﬂ sgch aoupttpdreisenit koasdaviich isrsaantagroup by fephe phstructure
conponents. Also, there is no need to use an
wehsi ve and hi gh-capacity step-down resistor as in
conventional techniques, which results in cost
[40@8l c tFurther, [ti0Zetler dod¢ ABrenablee thennmue 854 syblefdirest vadrage.
step-down resistor, which is often large in size,

(0876 bwswathies diie themision TH &llows BEfbdie TbBRol0ST GSHTPRREN fowing on
and in the size of a device configuration such as a

thpfirsttadd sedond diectrRQBhfibctivhiliass L5 apdlVAnt ageous in terns
of structure and cost. 10 [0075] Further, the Zener

od7pde Rnenakles thet it t ' .
[ voxlv}tj age. [ 6078] ﬁllgué? %%?’rﬁﬁg%ﬁgr%%%?ogﬁﬁ z‘?ﬁlg\/\sgcond capactior

4 614 088 bl LD AN O010B ikt
direct current by the first and second capacitors C1 and C2.
[0078]  Second Preferred Mode

As above described, the change of the alternating voltage supplied from the AC
power supply S through the first and second input connections T1 and T2 causes
fluctuations in the voltage across the capacitor Ci. Thus, even with the occurrence of
large ripples of the above alternating .current,-the charge and discharge of the capacitor C1
are caused, and large current flows to the Zener diode ZD. This may increase the
thermal load of the Zener diode ZD and lead to thermal breakdown.

[0079] For example, it is assumed that, in the fitst preferred mode, the alternating

voltage inputted from the AC power supply S rapidly increases from around 200 V. In

this case, since the voltage of approximately 140 V across the capacitor C1 is maintained,
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[0077] Further, since the capacity ratio of the first
capacitor Cl to the second capacitor C2 is set to

1: 1000, the input alternating current can effectively
be divided and rectified to 15 direct current by the
first and second capacitors C and C2. [0078] Second
Preferred Mbde As above descnifbed, the change of the
alternating voltage supplied fromthe AC power supply
S through the first and second input connections TI

thhanorlz podentiekof theydiedmbDilors rapidinénaresisesagad dbe dingetIik becomes

“capacitor d. Thus, even with the occurrence of 20

chpdugtve.i pﬁled@tmid ofithe Biest eutpiut eammattiomgl3o(ier, ¢het gatlidde potential of
charge and di scharge of the capacitor C are caused,

tendidder Qé), cwlricleris chlismdstot mctdase Bgnihe dinduttiorof el diode D1, is
may increase the thermal |oad of the Zener diode ZD

naintaineddt 60 Wt e tomiuctisre ek tevifenef 01040 [ZD-0ITHax aYheripples cause a
is assuned that, in the first preferred node, the

phkbiic@hidhoh istgilar (@ Hie&ﬂlﬁrgeﬂﬂlﬂhé &datit@ott dn&l Ch® BWR MM t¥ and t1.
S rapidly increases fromaround 200 V. I'n 25 this

Th&S Fhendinlhch theodtal haoent ?flnatﬁ@ ael \Uﬁérg e Qi‘?é?nét’u%%dlﬁlﬁe rapidly
the capacitor Cl is mmintained, 17 .the anode

iRQLRE! fr&th 2Rfunki BBO Y RS leﬁﬁatfoﬁgilﬁlﬁké’ thk %5%&1@&? Hﬁthe diode

the di ode DI becones con uctive e poten
t ., th t hod
ﬂplg%zfactr%gw EORIOIALaIAL T or, (he cathode
f th d
00N o el B B n&%eoﬁa S0 B o uF S = ifneliSny g the anode

PP@H?% Aot r%Eﬁ’scﬁupa@?‘%iﬁ & alFhg THEe Ehert the anode

d_tl hi eno non can occur not on
- PPWH%@&'}&%% R Dt cropidly ety o 18It 4GB 1R & aifgmating voltage,

reases fromaround 200 V but also in a situation

thn dioge t¥e ongsobreopst candugtives  Then, dho geoderpatential of the diode DI
increased to over 60 V by the ripples. [0080]

retying dp bWy by tshphgpeesoar sonilaale i sdisdiergarandnreyerse charge of the
situati on where the anode 10 potential of the diode

cgacideropd duoing é¢haotin® ivterval tetwtenat2sandutdt i Blowestver, ef theealternating
anode potential of the diode Dl rapidly decreases.

voitage ratursspioditdovginalnpdtadiashlafter et japg dropt thgeanode potential of the

. diode D1 rapidly increases and the diode D1 and the Zener diode ZD become conductive,

because of a shortage of di{zided potential supported by the capacitor C1.

[0081] Considering from a different point of view, since the anode and cathode
potentials of the diode D1 are clamped respectively to 0 V and 60 V, ripples of those
potentials cause pulsations of the charge and discharge of the capacitor C1, resulting in
the flow of unnécessary current to the Zener diode ZD.

[0082] _ Figs. 5 to 8 are graphs for explaining the above phenromenon. _Figs. 5 and 6
show the characteristics of the power converter shown in the first preferred mode, with no
ripples of the alternating voltage. Figs. 7 and 8 show the characteristics of the power

converter shown in the first preferred mode, with ripples of the alternating voltage.
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the di ode D2 once becones conductive. Then, the anodé

potential of the diode DI returns to O V by a
phenonenon simlar to the discharge and reverse charge
.of the <capacitor. O during the time interval between
t2 and G However, if the alternating 15 voltage
returns to its original poted8ial after the rapid
drop, the anode potential of the diode D1 rapidly

| ncreases and.th i ode D1 .and Zener di ode ZD |,

Het dffe TG ket b TS acemaeort boIngh, HesGPndirinagiey C2 has a
ot ent | sypported by the capacitor C. [0081

C@Rﬂm aﬁ‘?’}% g”li:g Ratihe theitiger R has p Aesistance Wé{k},@ of 2% c@-t he

anode and cathode potentials of the diode D are

[0%3 el thessgtandsy @ waveford WDEH dh@es e changsl fsunenttfhogeg to the

20 potentials cause pul sations of the charge and
Zghercdiadg @Dofherh ¢hee dipentionoof dirrent dowfiig hrg thenrevérbe dirkaion of the
of unnecessary current to the Zener diode ZD. [0082)

-Zengrsliods ZI0 iBthapesitivapitectiony arriip isadfoppgsitdsigratoome waveform WDS

phenonenon. Figs. 5 and 6 show the characteristics of
(inlRig. pOVen vessiemt WDS RS the dam@gefdﬂcaheﬁrfﬁfvahlg_ﬁdth%%nd diode
with no ripples of the alternating voltage. Figs. 7

Danghheh thE Gikedida oF RakaR tRAiAS irCHhe Wbrwale dREMRE of The second diode D2
converter shown in the first preferred node, wth

id thPRb§8vOHirddiSn 24t 184 & OM%Hf §i%r.9§07th%§>’v$5t%ﬁcﬁm Wit (gh FRL 4). A

capacitor O has a capacity o e secon

w2300Rh tWDlé}%’l}g%%ﬁe JavERRASYDY @ Fi 17%% @g?wgga% éo@&%éia%g}iange of the

t herm stor has a resistance v

LR EO T
P S B o 0 BTG e s

and.it i f .opposi.te sign tq the veform WD8 (i n
ppiegtial pf thexdiods BHo Wi chrssr® tq pEssrgeolghe yapeown by the
fl ow ng“ﬁ) the second di ode D2 when the direction of '
vaupiPERt W oW W2 the forward direction of the second
diode D2 is the positive direction, and it is of

[)$Absi Akhayighmot shavrre awaltegechatvespahe ilinst Rnd seapnd ontput connections
wavef orm WD10, |ike the waveform WDl (in Fig. 2),

- T4 modd 4tiheainitiegd 4t 40 \Ctegaiese b tha@rdsende arsibsénap of ripples.

connection Ti, show ng the case where the alternating
(00861 addge Ppdcly@ dhdwashasame contents as Figs. 4 and 2, respectively, although

the alternating voltage has a different peak value and the positive and negative parts of

~ the waveforms are converted. The waveform WD12 ranges between 0 and 60 V.

[0086] Tigs. 7 and 8 illustrate the case where ripples with a peak value of 50 V and a
frequency of 1000 Hz are superimposed on the alternating voltage. The waveform

WD12 in Fig. 8 shows that the charge and discharge of the capaciior C1 are repeated.

- As shown ’oy the waveform WDB80 in Fig. 7, current flowing to the Zener diode ZD also

25

has ripples, and it is clearly greater than that shown by the waveform WD80 in Fig. 5.

[0087] Thus, a second preferred mode provides é. technique for reducing the amount of

- increase in the current flowing to the Zener diode ZD even with the occurrence of above
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peak value of 283 V and a frequency of 50 Hz. A
wavef orm WD12 shows the anode potential of the diode
DI, which corresponds to a difference of the val ues
shown by the wavefornms WDI and WD2. [0084] Although
not shown, a voltage between éhe first and second

out put connections 15 T3 ana T4 is maintained at 60 V
regardl ess of the presence or absence of ripples.
ripMe85] Figs. 5 and 6 show the sanme contents as Figs. 4
and 2, respectively, although the alternating voltage
[d08] a mif befse@tCiﬁﬁﬁlﬁié/MeofaQ?pw &%%élrtérvﬁzc@ﬂgﬂl jo_the second
negative parts of the waveforns are converte .gT e

pfé’?éff%ﬁ%&ﬁevéf?]tge RO ?%\Qﬁﬁgifewvﬁs E&gerﬁc%nyerte[r \%so%?lhgﬁllgg;ékmh that a

7 and 8 1llustrate e case ere ripples

f f f 1000 Hz .
S80S Rl o Be MMV oh sORO Rl g o
Y bl et b ket S Wt ety Soigerid bebween one

vef orm 0 i Fig. 7, current_flowng to the Zener ... -
e%? 0&3@6 %E}S%Oﬂ ﬁﬁﬁfﬁilwf EQmegiion ﬂ sidg apdt theseeond et spnnection
han that shown by the waveform WD80 in Fig. 5.
T%OOS?] Thus, a second preferred node provides a
techni que for reducing the anount of 25 increase in '
[opﬁg] c %eem%seﬂmﬁ they canseiter<Czmakes atiothes path thatatows the transfer of
the occurrence of above 19 ripples. [0088] Fig. 9 is
chargei fremithe eipagjioait lopthar ronére mtimvierthediodexcidol didB2tand the Zener
the second preferred node of the present invention.
digéd £Dpovitnat o theevaltage iasrosothici @preitbr ST bart flagtugte according to the
resistor Ris enployed instead of the therm stor TH in
riptes qfoleealtarpatingrvolingeaccording to 5 the first preferred
node, and .that a capacitor C3 is added which is

[0096Ine dhedisbfskmeRiedorefoBB8s. Of If thie intRuES e dhfltuddPoltage Vd of
first input connection TI side and the second i nput

Tipplenedtth®oltabe - V4 QpBSledThiethe R86NE8d0 Dt 8 a%gﬁgéf: t8he symbols

C3 makes another path that allows the transfe

fof E%rc%?%%fgg&ul’ﬂgeﬁgﬁ%g@ g%ggl’:itt eczlg%dglféﬁtﬁ@ﬁmbﬁrﬂ Ahige tnsferred
from the capacitor C1 by the pulsations can be expressed as Ql=Cl-(Vd-Vd). Ifthis
amount of charge is covered by charge Q3=C3-Vz thét is accumulated in the capacitor
C3 by the voltage Vz, it is possible to reduce the charge transfer, i.¢., current, through the
Zener diode ZD. Thus, the following should hold: C3>Cl1-(Vd-Vz)/Vz. That is,
if the capacitance V_alues of the capacitoré C1 and C3 are set to be approximately the same,
the flow of unnecessary current to the Zener diode ZD can be suppressed even if the
ripple amplitude of the alternating voltage is about two times the direct voltage to be
outputted.

[0091] For example in the aforementioned example, ripples occur with an amplitude of

100 V. Thus, for adoption of the capacitor C1 with a capacitance value of 0.47 4F, the

 capacitor C3 with a capacitance value of 0.33 4F can be adopted in consideration of a
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10 diode ZD. That is, the voltage across the capacitor
Cl can fluctuate according to the ripples of the
alternating voltage. [0090] This is fornul ated as
follows. If we introduce the anplitude voltage Vvd of
ri pples and the voltage Vz supported by the Zener
di ode ZD and adopt the sane Sfhbols for the
capaci tance val ues of the capacitors O and C3, the
ano%ﬁt of .char g tran%%ggred 15 from the capacitor Cl
Sy HE PR RS a¥Sexpressed as Q= A (Vd - V

I f. thi anount_ of charge is covered by charge B |
[@9&1, Q}éhl[]ehg'@ Tegtstor &y dumat &aken into, gonsidseationoin thextfpgementioned
the voltage Vz, it is possible to reduce the charge
cpleulatipnrin praciice it és desisaitle, in lprdsu o limpfebotly starsly-siato dad Abh currents,
Thus, the follow ng should hold: CG3 >d (Vvd - Vz) /
ta/adoptpetesistor of aprematelipand owler of wakmiasle gheatdrahan that in the first
capacitors C and C3 are set to be approximately the
prdereed 20de, er dxhonecs resisioe 0£232 a2y thersby eminctaasd H ERABNE tonstant.
di ode ZD can be suppressed even if the ripple

- [e0931i t Biks. 30 ahliel lahfeegrapiis sigowing tthg evavefonRO Ubit We power supply

times the direct voltage to be outputted. [0091] For

disxatiph €ini thet pewal 0b@ERtst | R0@dirX WTRhE seEdrdP bRFerRGC Mode.  The
with an anplitude of 100 V. Thus, for adoption of the

| cHRRAGISIOT afd O lidve ahe JRAS ichRHAHEN LN s Ofs i1 f%%pd"é:ﬁﬁ'ed mode

25 capacitor C3 with a capacitance val ue of 0.
slicin e Faglo Bt ithe CARSIGCCIHAN @agaaé’it%Qe SERESTE P33 4F, and the
capacitor specification values. [0092] Wiile the

rdsfedrHt Qhs zﬁe.bﬁtgﬂ&g %aﬁmzbntﬂ CoRsi,dal A dﬁﬂi Lvlgwéetfggns are common

af orenment 1 one Ion, in practice

RN B 1 57" HE wl Bl InebPL RGO T e R dentical 1

ne .order . of jtude greater than that i.n the first
oSS (RIFIE 36ng BT e 515 sfEiT B3Rtk dlortign mibipotier converter
t her.eb 0. ncrease a time constant. [0093] Figs.
a%rc!i‘ﬂ%}lolé‘eﬁrr%pé&%%jsmg‘%w ng the waveforms with no

r sup di stortion in the power_converter ) ]

(BT o5 Hhomhs comarienn:p e esbios DS o the case with no rippls

apacitors Cl and C2 have the same capacitance val ues
ofthe;ajfemngting veltage @fl@p@m eatlyngiaize of the period when the alternating voltage

1S positivg, the graphs L1 and L2 corresponding to the waveforms WD80 in the first and
second preferred modes, respectively. It can be seen that, even in the case with no
ripples, the current flowing to the Zener diode ZD is smaller in the second preferred mode
than in the first preferred mode, |

[0095]  Figs. 13 and 14 illustrate the case where ripples with a peak value of 50 V and a

frequency of 1000 Hz are superimposed on the alternating voltage, which correspond

~ respectively to Figs. 7 and 8 in the first preferred mode, Although not shown, the

voltage between the first and second output connections T3 and T4 is maintained at 60 V

regardless of the presence or absence of ripples.

[0096] Figs. 15 shows a comparison of the waveform WD80 at an early stage of the
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shown in Figs. 5 to 8, the capacitor C3 has a
~capaci-tance value of 0.33 uF, and the 10 resistor R

has a resistance value of 220 Q The synbols of the
wavefornms are common to those in Figs. 5 to 8. The
wavefornms shown in Figs. 10 and 11 are nearly

identical to those (in Figs215 and 6) in the case

with no power supply distortion in the power converter

ac the fir t preferred npde, [0094] Fi g.

PR DA YoToa s RSP OR MADBONA 3 e el L3 and L4
wth no ripples 15 of the alternating voltage and at
caepardipe seathe prvelRenpeVDS8l whdbe fine and eeermdi preferred modes,
voltage is positive, the graphs LI and L2

respe¢tshondl ¢rg heosaehethaiathe feornmet osidgitn th&eher dibdanah be made
-second preferred nodes, respectively. It can be seen
mm:htsmaléms'n thersetérel praferedintade tigan in ithefirstsprefelved enrdeent

flowing to the Zener diode ZDis smaller in the second

[958 er T PrefteredtNdade i n the first preferred node. 20

[0095] Figs. 13 and 14 illustrate the case where

ri ppl eBigwié 13 acipetkdiyghmefof pdvikr YomigteRacdot @A @8 Yhiff preferred
1000 Hz are superinposed on the alternating voltage,

nmide O tHeAirERAPRRENtidNE S ARG Ao YohRerfel BiffdrefN o thﬁ dcB&ding to
first preferred node. Al though not shown, the voltage

tHRSWSRNprE Rl ok, ﬁrlﬁatstﬁé: Qéﬁécﬁ%ﬁ@es n g{ér}@ﬁgtbp RSard Soffatted at 2

T4 is maintai ned at regar e presence

dferé Gint € Wbre %?gamgén f i n({a%%} C? i9 §0nn%§ﬁe§ %géwaeeﬁ one end of the

conpari son o \Y) anl ear
el b5 SpERE e M0 by
[dpogé ee‘?%%l E MF&??&&FW@W 3 eSO RBe 2o the, pase,with no power

rent . fI ovm ng to the Zener,di od n .be
S‘mﬁ@hﬁ? o 0 the PYReT S GRS FIET sASPRnEG ﬁﬁd@“@tﬁﬁ%ﬁdtfﬁ@e- The
referred node. 5 [0097] Third Preferred Mde

- first
S@@SPGT%C?%OH& ag 1 g |S?°0&F1£§fi aw?fl)moae peweeriedirdhe egpacitors C1, C2,

according to a third preferred node of the present
apchéapd dhs. resmp%Rp owie syBbrlepf the wayefinhf erceepmibpn tn thiss in Figs.
according t

-5 to 8, 10, 11, and the like. The waveforms shown in Figs. 17 and 18 are nearly

identical to those (in Figs. 10 and 11) in the case with no power sﬁpply distortion in the

power converter according to the second preferred mode.

[0099]  Figs. 19 to 22 illustrate the case where rippies with a peak value of 75 V and a

frequency of 1000 Hz are ‘superimposed on the alternating voltage. Figs. 19 and 20

show the characteristics of the power converter according to the third preferred mode, and

- Figs. 21 and 22 show the characteristics of the power converter according to the second

preferred mode.  Although not shown, the voltage between the first and second output
connections T3 and T4 is maintained at 60 V regardless of the presence or absence of

ripples.

[0100] Fig. 23 shows a comparison of the waveform WD80 at an early stage of the
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the second preferred node, in that the capacitor C3
‘and the resistor R are connected at a different
point. Mre specifically, the capacitor C3 is
connect ed between one end of the 10 resistor R on the
second i nput connection T2 side and the second i nput
connection T2.. [0098] Figs.227 and 18 are graphs
showi ng the waveforns in the case with no power

supply di,stqrtion in the power converter accardin
BT PHPF et lRaring o OHisireis PPRIve da R p P PEodie Bhsde and L6

. in the, secon preferred node are adopted for the

ceupspendipg do ghe wovelonpiy W8Qria theesscerd sndr thixd méerred modes,
synmbol s of the waveforms are common to those in Fi g

@Be@wﬁld glt cap be pgen thaidthe wwrrentiflowimhto haVnen disdesEwean be made
in Figs. 17 and 18 are nearly identical to those (in

npjchsmaliey im the thiry preferrdfemedesthamint the necopd perfersedopbde.
distortion in the power converter according to the .
[@lé}d bndTlys éf emnsiliradblieaude) 009 Ehagge trafsférobc?®een the capacitors C1
illustrate the case where ripples with a peak val ue of

affb CY, thedffect of tieotivaa cynstdnt 10@fmidzd by ehesrepiefor RPiQ Sechtc? in the third
the alternating voltage. Figs. 19 and 20 20 show the

pedfiaredahedel thin fisthetseddag graawsd £00¥ eI ThefthaGR&HSl tROtihe constant of
the third preferred no and Figs. 21 and 22 show t he

a CRakeHet efrbiit FmealoftREcHAVRST CPRYEIHSEsiREF Rr&hr@fetzﬁ’vely control
the second preferred node. Although not shown,

tHeGhfl@G8e Mﬁjﬁ%ﬁtﬂ@aﬁéﬁaﬁﬁlﬁgﬂﬁeﬁ@ cond out put

connections 13 and T4 1s I'ntai ned at 60 V regardless

fOZth{N&%? NGSelMs gpﬁﬁpéiﬁﬁ Pow! | g_lr eﬁé‘@né??%& resis r R and

hows a conparison o e mave an ear

B el

Lres vef or n, the s ond and
%Samg S S SR e eyl pevesh dsagways C1 and
33@7 curre flowin tg t he Zegfr di ode ZD can be
8“8 pesiyte Rds netge i ! herefQre, @urenb Hewing de theresistor
the second preferred node. 5 [0101] This is considered
Rﬁ@%éﬁggmmﬁh?ﬁﬁﬁwﬁﬁﬁﬂ&e‘Wﬂbh@?@ﬁqweFﬁéen the capacitors

and ,, the effect of the tinme constant determ ned
[0&93} heWhréesﬂyq Bvertions heg begneshdwn and degrribdd in detail, the foregoing

description is in all aspects illustrative and not restrictive. It is therefore understood that

numerous modifications and varjations can be devised without departing from the scope

of the invention,
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ingytsepngcEior Ghhletntdr

preferred node than in the second preferfed node. In
- other words, the tinme constant of a CR series circuit
formed of the capacitor O and the resistor R can
effectively control the influence of ripples of the
alternating current. 10 [010 However, in terns of
bri ngi ng down the power rati of the resistor R and
reduci ng the size of conponents, the power converter
according to the second prefigisised node is nore
~ desirable. This is because charge transfer between the
1.capacig pbweGor¥Bier 6RsthpliRt 88wh RRd B3 algnﬁ.a%'ﬁ Qirrent (S) t
renarkagle, and theref&%ggycurrentc?ﬁ%%?ﬂ% to t g ent (8) to
difesb st R can be reduced even with ripples with high
frequencies. 15 [0103] Wile the invention has been
shown _a; ' ' (1, the foregoing
.descrFp?ﬂgﬁ%?%&hﬁﬁ%rkggggglts illustrative and not
restrigCljy Lt i,s:thereforge un S t hat  _numer ous .
o £ 0 15 sbam b G PEREethAT he 1L Pt AP udhEn Ut of said
departing fromthe scope of the invention. 23 dains
ﬂﬁpﬁﬁp% %%?ntonverter for stepping down and converting

~.alternating curr () to irect current, said power
converataftéfﬁt mi@i@nﬁ@ Trend capaeitardEdhimntsrppngd in series on a first

connections (TI, T2) for inputting output of said
eleginco potection Hne (eht betyeqn $ﬂs<f fegpapnt epnnegtion @y and said second
second capaci tor éé? interposed in series on a first
dom a side lof said tfingsdnpus aprhetiionst | nput
connecti on CéTi ) and said second input connection
(T2), ai firsorddede (P bmimerpostd oftwsen dhd ifirstt capagitdr and said second
connection; 10 a first diode (D) interposed between :

~ capdrdtof bn stiddapadediie camdetiai ithesecthadits apad diRttiaistawerd said

first electric connection line so that its forward
secinddaputeonhetibewar d said second i nput connecti on;

a second diode (D1) interposed on a second electric connection line (1.2) so that
its reverse direction is toward said second input connection, said second electric
connection line connecting a point between said first capacitof and said first diode on said.
first electric connection line, and said second input connection;

a first output connection (T3) for output of said direct current, which is

. connected between said first diode and said second capacitor on said first electric

connection line; and
a second output connection (T4) for output of said direct current, which is

connected to said second input connection.

2, The power converter as set forth in claim 1, further comprising;
a Zener diode (ZD) interposed between said first output connection (T3) and

said second output connection (T4) so that its forward direction is toward said first output
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a second diode (D) interposed on a second electric
~connection line (L2) so that its reverse direction is
toward said second input connection, said second
electric 15 connection |ine connecting a point
bet ween said first capacitor and said first diode on
said first electric connecti2dn line, and said second
i nput connection; a first output connection (T3) for
of said direct current, which is connected
C@%%ﬁgéﬁ said first diode and said second capacitor on
~said first electric connection line; and 20 a second
out put connection (T4) for output of said direct
curreni, which is connected to . said second input
3connect hopewes conyeatenssset fstipelainr, futher eorpprising:i n
claim1, further conprising: a Zener diode (ZD)
i nt er PSP RIEBSIIOsFd o spisk figst elsatriccepnnestion dme((fd) on a side
and 25 said second output connection (T4) so that its
cloggrwigr epidifirelc tnpwh conpeetiona thins ai pwsition sif. aumeuion2with said second
connection. 3. The power converter as set forthin
elettaic ponection tine(L23onpri sing: a resistor (R) interposed
on said first electric connection line (LI) on a side
closer to said first input connection than a position
of connection with said second electric connection

4li ne (Ti)powkr cdirertposeet foefiMiaiclaan 3aheein forth in

claim3, wherein said resistor is a thermstor. 10 5.

The poRrreSioyY R4 Bérmasoset forth in claim 3, further
conprising: a third capacitor (C3) connected between

one end of said resistor (R) and said second input
connection (T2). 15 6. The power converter as set

sForth 1 itk BmrertWNRs8f Rrth in claim 3, further comprising:
a third capacitor (C3) connected between one end of said resistor (R) and said

second input connection (T2).

6. The power converter as set forth in claim 5, wherein

said one end of said resistor (R) is the end on the side of said second input

connection (T2).

7. The power converter as set forth in claim 5, wherein
said one end of said resistor (R) is the end on the side of said first input

connection (T1).

8. ‘The power converter as set forth in claim 5, wherein

a capacity ratio of said first capacitor to said third capacitor is set to about 1:1.
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said one end of said resistor (R) is the end on the
side of said second input connection (T2). 7. The
power converter as set forth in claim5, wherein 20
said one end of said resistor (R) is the end on the

- side of said first input cognection (TI). 8. The

power converter as set forth in claimb5, wherein a
capacity ratio of said first capacitor to said third
9.capaciTherpomsr Siveiter s3Beuorth id claid® 6 Aoh&einThe power
converter as set forth in claim6, wherein a capacity
rati o afapsadydatid dSissTald?ﬁl@ﬁ@d_Fbéﬁortt@saﬁ@ﬂﬁ'rdtd%bﬁé:ito@ APRELS Dout 1:1.
is set to out 1. 10 he power converter as set
forth in cIa|n17, wherein a capacity ratio of said
first capacitor to said third capacitor is set to
@bOUt Iihe]pfp onVBerRRWES fofiR Y EihintY, @Eeréfﬁt forth in
claim1 urt er conprising: a resistor (R) i nter posed
on sai 0 n
T osor Mg (! st BPRARTI Ot LR cehctocP iy e 10
of connection with said second 10 electrlc connectlon
line (L2). 12. The power converter as set forth in

claim 1 wherein said r herm stor. 15

1155™" TR petir ety i et fah B fleims Ffhet Soranrismes.
further co sing: a third, capacitor (C3) .connected
bet wedrFeger Qﬁhn%?mg%%ﬁoonr gaid é'taf%frelfqﬁ)lc shepcstipr Ing dbdhan a side
i nput connection (T2). 14. The power converter as set

clossr i il s ippuf Fonpprtion; ham @ BRSTEPTOAE ceMRRCHPN swiitly said second
resistor (R) is the end on the side of said second

- elegipe conngesmdinei(bR)- ( T2) .

12. The power converter as set forth in claim 11, wherein

said resistor is a thermistor.

13. The power converter as set forth in claim 11, further comprising:
a third capacitor (C3) connected between one end of said resistor (R) and said

second input connection (T2).

14. The power converter as set forth in claim 13, wherein
said one end of said resistor (R) is the end on the side of said second input

connection (T2).

15. The power converter as set forth in claim 13, wherein
* said one end of said resistor (R) is the end on the side of said first input

connection (T1).
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15. The power converter as set forth in claim 13,
wherein said one end of said resistor (R) is the end
on the side of said first input 25 connection (Tl).
26 16. The power converter as set forth in claim 13,
wherein a capacity ratio of said first capacitor to
said third capacitor is set 26 about 1:1. 17. The
power converter as set forth in claim 14, wherein a

apaci ratio of said first, capacjtor tQ said third
1gapaci %%? PQWETLapverst %ﬁﬁﬁlﬁ’rﬁ? 11}.0?91’81. Urmdiesdtver converter
as set forth in claim15, wherein a capacity ratio of
sai d f#FERcitnphe;of spid dizsteapagitphiorsgidthisd ermasttor i sefde abeut 1:1.
about 1:1. 10 19. The power converter as set forth in
any one of clainms 1 to 18, wherein a capacity ratio of
said first capacitor to said second capacitor is set
1o 1: 10loppower converter as set forth in claim 14, wherein

a capacity ratio of said first capacitor to said third capacitor is set to about 1:1.

18. The power converter as set forth in ¢laim 15, wherein

a capacity ratio of said first capacitor to said third capaicitor is set to about 1:1.

19. The power converter as set forth in any one of claims 1 to 18, wherein

a capacity ratio of said first capacitor to said second capacitor is set to 1:1000.




