Title of the I nvention: PONER CONVERTER APPARATUS

Background of the Invention: 5 (Technical Field of the

| nvention) - . The present invention relates to d“E@mgf?ggnverter
apparatys and, in particularly to a power converter ~— “appar-dt us

sui table for a sinplification systemof a 1 wi ring work of conponents
for constituting the above 10 power converter apparatus such as a
converter or a di ode nodul e as a nmeans for converting an
alternating current (AC) voltage to a direct current (DC) voltage,
a snoot hing capaci®irle ofd the iInventdpnas a neans for converting a
direct curyent (DC) voltage, which is an 15 out put of the snoothing
capacitor, to an alterBftERGONVERTER ABPARATUEAC) vol tage and further
suitable for an i nprovenent in a reduction of noises in a high

har noni c wave generated froma main circuit wiring of the
converter and the jnverter jn the power converter 20 appar at us.

(Prior Arts) Backgroung, of, the, InVANEiA87 n circuit wiring of such as a

converter 39 o el g ORISR I R SR LD o PO

copper conductor) hasﬂﬁﬁ?%xesent invention relates to a power converter
apparatus and, in particularly to a power converter
apparatus suitable for a simplification system of a
wiring work of components for constituting the above

10 power converter apparatus such as a converter or a
diode module as a means for converting an alternating
current (AC) voltage to a direct current (DC) voltage,
a smoothing capacitor, and an inverter as a means for
converting a direct current (DC) voltage, which is an

15 output of the smoothing capacitor, to an alternating
current (AC) voltage and further suitable for an
improvement in a reduction of noises in a high harmonic
wave generated from a main circuit wiring of the
converter and the inverter in the power converter

20 apparatus.

(Prior Arts)

Up to now, in a main circuit wiring of such as a
converter and an inverter for constituting an electric
power use power converter apparatus, a bus bar

25 structure‘(é plate shape copper conductor) has been
used. In the main circuit wiring according to the

. above bus bar structure, each of the main circuit



used. In the main circuit wring according to the above bus bar

structure, each of the main circuit el ectric mounting
parts (a snoothing capacitor, a magneti c contactor, a starting
current .restraining resistor, a switching device, etc.) has a

di fferent di mensi on, respectively. 9 5 Al so since the main
circuit wiring of each of the bus bars is fornmed to not contact

wi th each other, each of the bus bars having the different shape
S manuf act ured one by, one according to _a cutting work and

a bendi ng work usFﬁ&CQrﬁFe§9u thY nR2 kS . (%uﬁFQQFh¥R§ capagddeLicof to the
above it is necessar Q connect, and to wre with a

t hr ee- dinen5|onalm@ﬁ%&%ﬁﬁr@°ﬁ§?ﬁb°%! a Start%ﬁﬁnﬂWﬁﬁﬁﬂ?dI§ﬁ§6@19&§gbar I
bet ween the respectiy ctrlc nount i n rt _accordi to.a manua
wor k. £ {8 sR5e har%# Lig {adetiim Rhe- ) Moo s Shatered

i nverter apparatu sclosed in Japanese patent
publi cation No. Hglﬁgﬁggbg &?%8$%i§ techni que, the inverter

appar at us gynprlses aAﬂFQdEane the @Qrec Eéﬁl{fﬁh§¥§% VOlQ%hQBEe% ting

current (A tage to t curre Fage,

transi stor nodul epfgr bSQQV%tfBEméc‘]i'et@'ﬂ@@tcdH’Ha{&“%la:h sach othk, Vgaaﬁge
to the alternating current tage, a rect current
smoot hi ng capaci t g, tﬁetBﬁ§ebQP§SEh6EH§”the different shape is
manufactured one by one according to a cutting work and
a bending work using a press machine etc. and in
10 addition to the above it is necessary to connect and to
wire with a three-dimensional structure using a
complicated shape bus bar between the respective
electric mounting part according to a manual work.
As another prior art technique, there is an
15 inverter apparatus technique which is disclosed in
Japanese patent publication No. Hei 7-85,659. 1In this
technique, the inverter apparatus comprises a diode
module for converting the alternating current (AC)
voltage to the direct current (DC) voltage, a
20 transistor module for converting the direct current .
(DC) voltage to the alternating current (AC) voltage, a
direqt current smoothing capacitor, a three-phase power
suppl§ side terminal and a three-phase load side
terminal, a printed substrate board of a base drive
25 circuit ﬁpr:driving the transistor module, and a
printed control board to which a control element is

installed.



supply side termnal and a three-phase | oad side termnal, a

printed substrate board of a base drive 25 circuit for driving the
transi stor nodule, and a . printed control board to which a control
el ement. i s install ed. 3
In this conventional inverter apparatus, the hei ght of each of the
termnals of the di ode nodul e, the transi stor nodul e and the

snoot hing capacitor and t he heights of the power supply side input
term nal and 5 the | pad side output term nal are kept to arrange on
the sane pl ane surfacEn Fﬁ%?H%anﬁﬂﬁ%PQQ%nRQHQQiﬁﬂ apparatusi n#Bet er

appar at us conprlses C|rcu W rin rd _i,n_ whic | ura
connecti on patterhg rﬁﬂﬁnﬁé%?%&%}ﬁ of Fﬁ@ gé?ﬂ?nﬁ? g
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package type Convgﬁéeﬁaﬁégféfﬂé3@d¥¥éﬁg.EiFurther, kRIENELALLARIGRRI Ol and

an inverter for outputtin
inverter apparatus comprises a main circuit wiring

board in which plural connection patterns for
connecting each of the terminals are integrally

10 provided according to an insulating member, and the
above stated main circuit wiring board and each of the
terminals are directly connected.

Further, as another prior art technique, there is

a control apparatus technique which is disclosed in

15 Japanese patent laid-open publication No. Sho 62-
217,885. 1In this technique, the control apparatus
comprises a package type converter for carrying out a
regeneration control and an inverter for outputting a
variable voltage and a variable frequency for use in

20 the drive of an electric motor. The above stated .
inverter has the same characteristic of a transistor
and a diode of the converter and also the inverter and
the converter are constituted with the same package
structure.

25 In the %ain circuit wiring of the power converter
apparatus according to the prior art, so as to wire

with a lot of bus bars, there are problems that for



vari abl e voltage and a variable frequency for use in 20 the drive of
an electric notor. The above stated I nverter has the sane
characteristic of a transistor and a di ode of the converter.and

al so the inverter and the converter are constituted with the sane
package structure. 25 In thg main circuit wiring of the
power converter apparatus according to the prior art, so as to wire
with a lFot of bus bars, there are problens that for

manuf acturing the bus bars it reguires many cutting, wor k ,and many
bendi ng work usi naREastuasingatipnbus bars it a’?%‘ﬁ%r”cesné?&’é’ rﬂ?@ﬁlﬂgrre f or

the wiring work, and fuLthgt It needs puch .tine for the,
confirmation of tMoTk gnd magy bRRAIRG EOFK HS LG He RRESHACDRe,
On the other hand, .to carr ut_th ctual drive . .. . | ng_ t:he

convent i onal inveFE?P &%p&%EBESmPEEhﬁ%ﬂﬁekor the Wihdtth W% Ja%gﬁgse pat ent
publ i cat | on 0. Fyrfnde §2%9needs maen PEIRECFoL Nehdll O 1THUL 000G RS
snoot hi ng capaci tor, 't Ts nécessary to Install "separately a

resi stor fcg Wir13§ﬁ¥§ﬂbgegﬁaﬁ EEQ£§¥%§ﬁdaﬁh§¥EE&§ char gi ng current

(the rush curfr e snoot hi ng capacitor during a
throwin of the pover gHiRey o%'ﬁ@r%ﬁﬁ&?%b%ﬁ?f%ﬁ&ﬁ@fl%he actuall Qrive
e

short-circuiting between both end term nal s of resistor after
the charging of thgipgoehlei Ben¢an8ebhel . inverter apparatus technique

shown in Japanese patent publication No. Hei 7-85,659,
between the diode module and the smoothing capacitor,

10 it is necessary to install separately a resistor for
preventing an inflow of an excess charging current (the
rush current) to the smoothing capacitor during a
throw-in of the power supply and a magnetic contactor
for short-circuiting between both end terminals of the

15 resistor after the charging of the smoothing capacitor.

Further, it is necessary to carry out individually

the main circuit wiring working between the resistor
and the magnetic contactor and the main circuit wiring
board. Further, since a regenerating consumption

20 resistor for consuming the load side electric power
(the electric power which generates during a
dece%eration time of an induction electric motor etc.)
has a large size and generates the heat, the resistor
is installed at an outside of the power converter

25 apparatus. ;

As a result, it needs to carry out the security of

an installation space of the regenerating consumption



Further, it is necessary to carry out individually the main circuit
W ring working between the resistor and the magnetic contactor and
the main circuit wiring board. Further, since a regenerating
consunption 20 resistor for consumng the | oad side electric power
(the electric power which generates during ap decel eration tinme of
an i nduction electric notor etc.) has a | arge size and generates

t he heat, the resistor is installed at an outside of the power
converter 25 appar at us. As a result, it needs to carry out
the security of resistogznandsthel wirbng syexie heftwean fapandihgt ipeyer

consunpti on resistor and the wiring work between fromthe
power con¥onvertgspaPragatug ?%eth%gﬁﬁﬁﬁQRHQR}Qﬁmﬁﬂmﬁﬂmﬂ§ﬁ°n
resistor. ) Accordlngly, there is a serious problemthat an 5

i dea does not yet T@ERELPRe best use, nanely such an idea is to
carry out only an |ns%H# at_j,on mork I rcuit wiring

board in which all Lngly therec}§cﬁl§e§ﬁoqqmp dFerafer
apparatus e erbqd e dangpor VALSMARL dUpd ] L eS el of e
power converter  jges is to carry out only an installation work of the
main circuit wiring board in which all of the main
circuit of the power converter apparatus are embodied
integrally but to abolish completely other circuit

10 wiring works.

Further, in the conventional power converter
apparatus, a base drive circuit for driving the
transistor module, a microcomputer for carrying out PWM
control (pulse width moderation-control) of the

15 converter, and a power supply c¢ircuit unit for
supplying the electric power to a microcomputer
surrounding circuit (a control circuit) etc. are
provided separately and individually.

Therefore, it is necessary to carry out the

20 electric wire wiring work between the transistor module
and the base drive circuit, and also it is necessafy to
obtagp the security of a space for installing
separately and individually the base drive circuit and
the security of a space for installing separately and

25 individuq;l& the power supply unit for supplying the

power supply to the microcomputer, etc..



apparatus, a base drive circuit for driving the transi stor nodul e,

a mcroconputer for carrying out PW control (pulse width
noderation control) of the 15 converter, and a power supply circuit
unit for supplying the electric power to a m croconputer
surrounding circuit (a control circuit) etc.gare provi ded
separately and individually. Therefore, it is necessary to
carry out the 20 electric wire wiring work between the transistor
nodul e and the base drive circuit, and also it is necessary to

obtain the security ofux¥tdgxcewish rasparti kg the main Ehewite WALIRY
I ndividually the base drive_circuit apd the security of a space for
instal i ng separ ab@Pfdad§seds, therqqisproplen e qgﬁ&ﬁ?fﬂﬁ% for

| H th A | t th . t t X 2,
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the above Stated.QQEBOQGBBnhﬁcESPGSEtﬁﬂeiﬁbfﬁcéifkﬁﬁ¥3w‘ring bo¥rd] LRg
swi tching operation of the transistor. urfher, to obtain a | ow
noi se structure iRpeh@pove stated component is generated in accordance

with the switching operation of the transistor.

Further, to obtain a low noise structure in the

10 power converter means including the inverter and the
converter, there are a lot of the employment of IGBT
(an insulating gate bipolar transistor) where a high
frequency switching operation enables using the
transistor module, or IPM {(an intelligent power module:

15 IGBT element and a drive circuit thereof, and a module
installed inside a protection circuit), etc..

However, in a case where the above stated high
frequency wave switching device is employed in the
power converter means, since the high harmonic wave and

20 the radiation noises increase, it is strongly desirea
to take a countermeasure for reducing the high harmonic
wavezand the radiation noises more than the case of the
employment of the transistor element. However, in the
conventional inverter apparatus technique disclosed in

25 Japanese paéent publication No. Hei 7-85,659, there is

a defect where the above stated technique can not

correspond to the above stated countermeasure.



10 power converter neans including the inverter and the

converter, there are a |lot of the enploynent of |GBT (an insulating
gate bipolar transistor) where a high frequency switching operation
enabl es.using the transi stor nodule, or IPM(an intelligent power
nodul e: 15 | GBT elenent and a drive cirguit thereof, and a nodul e
installed inside a protection circuit), etc.. However, in a
case where the above stated high frequency wave sw tching device is
enpl oyed in the power converter neans i nce, t he hi gh harnoni c wave

and 20 the radi atBWEhSisdd ither 8aede mpdnle s vhem Yh%iesired

he. radi ati on nol SEBHSEE IAE CPRETBA R o STRLFes there A mEARh i of {he
techni que di sol oodRaRpingenols 08 a wide eROIEEIE s, B! i BORALT 1S
7-85, 659, there i SCO&W(?rttoert %ggg%ggés\é\@grgﬁt%g%%bgf&ét@& ecqlatnegceh@ que can

not corresp at € erneasur e.

Further, ingzthe di sywhe rat.i . i
required, t%ere ac%?&ﬁ%%'ij nith gﬁﬁggé?nm\h ?%%{fg&g)\?@aa{vé %ﬁﬁ%ﬁggﬁdrﬁ wor k

for the power contyeAnverter apparatus it is inpossible to change a 5
converter which ena61es to carry out the regeneration

on the other hand, in the conventional control
apparatus technique shown in Japanese patent laid-open
publication No. Sho 62-217,885, there includes totally
10 the same problems similar to those in the conventional
inverter apparatus technique shown in Japanese patent

publication No. Hei 7-85,695.

Summary of the Invention:

15 An object of the present invention is to provide a
power converter apparatus having a high reliability
property wherein a simplification system for a wiring
work of main circuit constituting parts on a substrate
board in the power converter apparatus can be attained

20 effectively. l

Another object of the present invention is to
prov@de a power converter apparatus having a high
reliability property wherein a wiring miss of the power
converter apparatus can be diminished remarkably.

25 A fugtﬁ;r object of the present invention is to

provide a power converter apparatus having a high

reliability property wherein a reduction in the high



control . On the other hand, in the conventional control

appar atus techni que shown in Japanese patent |aid-open publication
No. Sho 62-217,885, there includes totally 10 t he sane probl ens
simlar.to those in the conventi onal i nverter apparatus technique
shown in Japanese patent publicationgNo. Hei 7-85,695.

Summary of the Invention: 15 An object of the present invention is
to provi-de a power converter apparatus having a high reliability
property wherein a sinplification systemfor a wiring wor k of main

circuit constitut PRETORICs WaNeaCULESRE 0% @ rGStra#ﬁinkﬁ|ﬁHQ:WédééﬁéPn
converter apparatus .,can be a effectlvely

ta
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remar kably. 25 lLnvention i
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wi dely. first converting means for converting the supplied
alternating current voltage to the direct current
voltage, a smoothing means for smoothing the directed
current from the first converting means, and a second

10 converting means for converting an output voltage from

the smoothing means to the alternating current voltage.

In the first aspect power converter apparatus, a
wiring among the first converting means, the smoothing
means and the second converting means is practiced on

15 the same insulating substrate board.

A first voltage detecting means for detecting the
direct current voltage of the first converting means
and a second voltage détecting means for detecting the
direct current voltage of the second converting means

20 are provided on the insulating substrate board. A .
wiring of the first voltage detecting means and the
secoqd voltage detecting means is practiced on the
insulating substrate board.

A first gate drive circuit for driving the first

25 converting ieans and a first gate drive circuit power

supply unit of the first gate drive circuit and a

second gate drive circuit for driving the second



A first aspect power converter apparatus for obtai ning the
vari abl e frequency alternating current 5 vol tage according to the
present invention conprises a first converting neans for
converting the supplied alternating current voltage to the direct
current vol tage, a snoothing neans g or snoothing the directed
current fromthe first converting neans, and a second 10 converting
means fer converting an output voltage from t he snoot hing nmeans to
the alternating current yoltqge. In the first aspect power
converter apparat §8nvgrting m a@ﬁr44ﬁ]%ﬂﬁﬂﬁ?QQNQQQ%49F18SnﬁéFFEﬁﬁ Hgﬂﬁ§, t he
snoot hi ng neags and th econd cgpverti%%,neans I S gracticed on 15
I

the same insul ati ABPRLBSTRLE LhoHiG Second gate drive cdrcdif 858 det ecti ng
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A second aspect power converter apparatus for

obtaining the variable frequency alternating current

10 voltage comprises according to the present invention
first plural converting means for converting the
supplied alternating current voltage to the direct
current voltage, plural smoothing means for smoothing
the directed current from the first plural converting

15 means, and a second plural converting means for
converting an output voltage from the plural smoothing
means to the alternating current voltage.

A wiring among the first plural converting means,
the plural smoothing means and the second plural

20 converting means is practiced on the same insulating.
substrate board.

% first voltage detecting means for detecting the
direct current voltage of the first plural converting
means and a second voltage detecting means for

25 detecting tﬁe direct current voltage of the second
plural converting means are provided on the insulating

substrate board. A wiring of the first voltage



converting nmeans and a second gate drive circuit power
of the second gate drive circuit are

substrate board,

first gate

5

and a wiring of the first gate drive circuit,
drive circuit power supply unit, the second gate dr

circuit and the second gate drive circuit pirer supply unit is

practiced on the insulating substrate board.
power converter apparatus for
alternating curr%Pt

I nvention
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supply unit of the second gate drive circuit are
provided on the insulating substrate board.

A wiring of the first gate drive circuit, the
first gate drive circuit power supply unit, the second
gate drive circuit and the second gate drive circuit
power supply unit is practiced on the insulating
substrate board.

A third aspect power converter apparatus for
obtaining the variable frequency alternating current
voltage comprises according to the present invention a
first plural converting means for converting the
supplied alternating current voltage to the direct
current voltage, plural smoothing means for smoothiné
the directed current from the first plural converting
means, and a second plural converting means for
converting an output voltage from the plural smoothing
means to the alternmating current voltage

A wi;in% of the first plural converting means 1is
practiced on a first insulating substrate board, a

wiring of the second plural converting means is

|ng neans and t he

ecting nmeans for detecting

rect

substrate board. Awring of the first voltage



detecting neans and the second voltage detecting neans I's practiced
on the insulating substrate board. Afirst gate drive circuit
for-driving the first plural converting neans and a first gate
drive circuit 5 power supply unit of the first gate drive circuit and
a second gate drive circuit for driwvigng the second plural
converting neans and a second gate drive circuit power supply unit
of the second gate drive circuit are provi ded on the insulating
substrate board. 10 Awiring of the first gate drive circuit, the
first gate drive ®RStlCefoRBr asapprpd uimsulaking rate boarg,agdyp; ve
circuit and the second gate drive circui ower s%%%%%cggit S

| . 3
practiced on the MigdPg: Phgthe plural sreethingugaps ifisp ACPhi rd

aspect power converter _apparatus, for , oht ai ni.ng .t he varia% e
frequency al ternatolnr‘?g"(’,fuf’g’sgn 1rst msu%ﬁ?%‘é@é%ﬁé&%&&ra&dn tho t he
present invention . Lrst plLural_converting nmeans for converting
t he supplF%ﬁogpt&Pﬁgﬁﬁﬁéngu??%ﬁ%r§€?t%éé##k)the direct 20
current volg¢age, pluragl tQy a : | . krected
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snoot hi ng
provided on the first insulating substrate board, a

second voltage detecting means for detecting the direct
current voltage of the second converting means is

10 provided on the second insulating substrate board.

A wiring of the first voltage detecting means is
practiced on the first insulating substrate board and a
wiring of the second voltage detecting means is
practiced on the second insulating substrate board.

15 A first gate drive circuit for driving the first
plural converting means and a first gate drive circuit
power supply unit of the first gate drive circuit are
provided on the first insulating substrate board, a
second gate drive circuit for driving the second plural

20 converting means and a second gate drive circuit powér
supply unit of the second gate drive circuit are
prov%ded on the second insulating substrate board.

. A wiring of the first gate drive circuit and the
first gate drive circuit power supply unit is practiced

25 on the fi;s% insulating substrate board, and a wiring
of the second gate drive circuit and the second gate

drive circuit power supply unit is practiced on the



nmeans to the alternating current voltage 25 A wiring of the first

pl ural converting neans is practiced on a first insulating
substrate board, a wiring of the second plural converting neans is
practiced on a second insulating substrate board and a W ring of
the plural snoothing neans is practiced on 2 one of the first

I nsul ating substrate board and the second insul ating substrate
board. - 5 A first voltage detecting neans for detecting the

direct current voltage of the first converting neans is provi ded on

the first insul at S§Fo8dodneltatbpg rgubgtrate boardcond vol t age detecting
nmeans for detecting the direct current vol tage of the cond
,converting neans is ﬁofourt§r5§paga BRWER cCRRYGNEY ARG strate
board. A w ring,.of the,fiyst_voltage detecting. nmeans.l
practiced on the f?%%ﬁ}ﬁlﬁguFﬁFiKﬁrﬁ?ﬁéﬁrgﬁﬁﬂ%fi:ﬂa (fgyaﬁing %u§ﬁFﬁan of
the second voltag ti ' ' . d

i nsul ating subst rgztog'%%\%%r 82805@%8 ts th%\ L?Ii‘erss%q{tggttr{ev(\e gﬂ:ll\%gl tglgrﬁgglgg 8? of
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circuit power supply uni Irst gate drive circuirt are

provi ded on the [ igitlerndtibg! LagranbSie AALM dnd direct cubtednd gate

drive circuit for driving the second plur converting neans and a
second gate drivevitadiel aB@MBhving first plural switching devices, a

smoothing means for smoothing the directed current from
the first converting means, and a second plural

10 converting means for converting an output voltage from
the plural smoothing means to the alternating current
voltage and having a second plural switching devices.

A wiring of the first converting means is
practiced on a first insulating substrate board, a

15 wiring of the second converting means is practiced on a
second insulating substrate board.

A first voltage detecting means is provided on the
first insulating substrate board, a second voltage
detecting means is provided on the second insulating

20 substrate board, a wiring of the first voltage .
detecting means is practiced on the first insulating
subs;rate board, a wiring of the second voltage
deﬁec£ing means is practiced on the second insulating
substrate board and a wiring of the plural smoothing

25 means is précticed on one of the first insulating
substrate board and the second insulating substrate

board.



supply unit of the second gate drive circuit are provi ded on the
second insul ati ng substrate board. A wring of the first gate
drive circuit and the first gate drive circuit power supply unit is
practiced 25 on the first insulating substrate board, and a wiring
of the second gate drive circuit and the seqgnd gate drive circuit
power supply unit is practiced on the

second insul ati ng substrate board. A fourth aspect
power converter apparatus for obtaining the varjable frequency
al ternating current flrStvSﬁﬁﬁgéréﬁéo¢a¥ﬁ§l€oaﬁﬁeapﬁ%ﬁﬁﬁngqqﬁuﬁﬂHW§h
conprises a 5 flrst converting nmeans for conver&i glthe syppli ed
al ternating currefiT8AEaBEWEE FHRPLY rWR1t 3%¢ ggovided o dgpand

B ng the ar 1 dnsdiat iRl SuBEYERES bSard, 3, sedql 'GANE ATAVA: CHZRRAL and
Fropcond PIUTRL  BRd  oRRRYEELLRA GEAPS PCEANEMd G bigh L Yokt 20

vol tage f"moﬁ havin r%viﬁ%ﬁngnpk%{éageég\ﬁ&Cﬂé\gl?@i’decﬁesgﬁ)sé:r te board, alM M ng

of the fir conv rtlng neans i1 st |nsulat|ng

substrate board, i r%% £ Li B¢ £§9ﬂg RN k%t
practiced on a + gsgco |nsﬁ€gt?ng substrate ﬁoaré +

gate drive circuit power supply unit is practiced on
the first insulating substrate board and a wiring of
the second gate drive circuit and the second gate drive

10 circuit power supply unit is practiced on the second
insulating substrate board.

A fifth aspect power converter apparatus according
to the present invention comprises a diode module for
converting the alternating current voltage to the

15 direct current voltage, a smoothing capacitor for
smoothing the direct current of the diode module, an
inverter for converting the obtained direct current
voltage from the smoothing capacitor to the alternating
current voltage and supplying the obtained alternating

20 current voltage to a load, and a regenerating .
consumption resistor for consuming an output electric
power, of the inverter.

‘ fn the fifth aspect power converter apparatus, a
main circuit conductor connects each of components, the

25 components gre the diode module, the smoothing
capacitor and the inverter and this main circuit

conductor is provided on a single insulating substrate



A first voltage detecting neans is provided on the first insulating

substrate board, a second vol tage detecting neans is provided on
the second insulating 20 substrate board, a wiring of the first

vol t age detecting neans is practiced on the first insulating
substrate board, a wiring of the second vol {fge detecting neans is
practiced on the second insul ating substrate board and a wiring of
the plural snoothing 25 nmeans i s practiced on one of the first

i nsul ati ng bosY strﬁge board ,and the second insulating subftrate

boar d. card. The maln circuit conductorscomprises a plusSq st

are provi ded on thidtiwemn ot Goiduitor, fon,coRaPEtDar B & BLEBnd gate
ari . . . q : : . .
drive o ot ortem B, D LptRr S bl nkPBLLe U | e
of the first gatendrfves ol auidoAlddie ddyf Yonnecting 8!8 HLhYE cireuit
power supply unit I's practiced on t e frrst Fnsul atTng Substrate

board and g W ringefhinal of eddif &y Snehity€ circuit and the second

gate drive 10 circuit power supply unit is practiced on the second
insulating substrate Bpaiftervening an irfsdlidtith@aRa®erP8vRic8AN¥REL T

appar at us accordi ng to the present invention conprises a diode
modul e for plus side main circuit conductor and the minus side
main circuit conductor, each of the plus side main
circuit conductor and each of the minus side main
10 circuit conductor are contacted respectively to the
insulating substrate board. BAnd each of the plus side
main circuit conductor and each of the minus side main
circuit conductor are formed according to a patterning,
aﬁd the obtained pattern of the main circuit conductor
15 is connected to the plus terminal and the minus
terminal of each of the components.

As stated in the above, since the main circuit
conductor is carried out according to the pattern
wiring, the simplification in the wiring work in the

20 power converter apparatus can be obtained. -

Further, the mainhcircuit conductor according to
the %bove stated fourth power converter apparatus
conneéts each of components, the components are the
diode module, the smoothing capacitor and the inverter.

25 Name;y,:(l) by intervening an insulating member
between a plus side main circuit conductor and a minus

side main circuit conductor, each of the plus side main



converting the alternating current voltage to the 15 di rect current

vol tage, a snoot hi ng capacitor for snoot hing the direct current of
t he di ode nodul e, an i nverter for converting the obtained direct
current . voltage fromthe snoot hing capacitor to the alternating
current voltage and supplying the obtained ghkternating 20 current
voltage to a |l oad, and a regenerating consunption resistor for
consunm ng an output electric power of the inverter. In
the fifth aspect paower .converter apparatus, a , main circuit
conduct or connect $3EEMtorORGHEEAENRR] e3eh of the Widffddtes M@ t he di ode
nodul e, the snoothi.ng . capacitor and the inverter, and this, main
circuit céﬂ&% rcpgdﬁFgSFdéﬁeoﬁo%Féﬁ?ﬁﬂe??ﬁﬂﬁﬂ?%ﬁ%%@ Soodbeat e

14 board., _Th in circuit, canductor conprise | ys . si de
main circuit condd@?&ﬁaﬁpgcﬁﬁhﬁgf?ﬁﬁo?%a’é p‘?rﬁé edén o t&@?rﬁiﬁ‘él S3f€each of
t he conponents an m L.d yn . circuit_.conductor .for .
connecting to a mgnr?g'sn Cq‘g&ﬁlt ?gPﬁﬁg?roﬁ(%a%%%fo% k}-‘élecWeﬁ € main

By interventng an J:nsul:at | r t peah. : | ys S '
circuit cog%uctorcgﬁgﬁﬁﬁebggﬁgggg?d% ¢ &:gﬁﬁ?ﬁﬁ%%%nq% %b E%%%g?hgéch

ﬁ;ihhe plus side nRidin place 6" EHE Im&PRALEAL AL R Aed BYS Side
' the insulating substrate board, or (2) by approaching

the plus side main circuit conductor and the minus side
main circuit conductor in the interior portion of the

10 insulating substrate board through an insulating wall,
the main circuit conductor is buried according to the
patterning.

Further, (3) by relatively positioning

respectively one of the plus side main circuit

15 conductor and the minus side main circuit conductor on
an upper surface of the insulating substrate board and
another the plus side main circuit conductor and the
minus side main circuit conductor under a lower surface
of the insulating substrate board, the main circuit

20 conductor is formed according to the patterning, or i4)
by intervening the plus side main circuit conductor and
the Qinus side main circuit conductor the insulating
membe¥ between the plus side main circuit conductor and
the minus side main circuit conductor and laminating

25 the plus §i§e main circuit conductor and the minus side

main circuit conductor on the insulating substrate

board, the main circuit conductor is formed according



10 circuit conductor are contacted respectively to the

I nsul ating substrate board. And each of the plus side main circuit
conductor and each of the mnus side main circuit conductor are
formed according to a patterning, and the obtained pattern of the
main circuit conductor 15 S connectedlgo the plus termnal and the
m nus term nal of each of the conponents. As stated in
t he above, since the main circuit conductor is carried out
according to the pattern wiring, the sinplification in the wiring
work in the 20 to pbeepatbevein®s apparatus can be obtai ned.

Further, the main circuit conductor according to the above stated
fourth power convertekDappdrapfsof the maimhaasitehoRrdl copdpeteont s, the
conponents are the di ode, modul e, the snoot hi ng capaci tor_and the

inverter. 25 _Shownb%ﬂef??m?ﬁ5)tﬁPiQﬂkw\RﬁﬂﬁﬂiﬁﬁYePH§Hl Bengintagkyic
Dot ween 3 PS5t SSallBk o ER ST el "o R snsurarsB pell) "
conduot o 310 achoghebloel s Ead My atreyie kbl SRIINS Bha ™o,
oL o1e BIuS S pipug 5488, A6l Sy S ER R 900 S8 LoBhohlr T 1U° <1
and in place of tBhe gBLArs! {& Wk IUHL higH HadnBRic wave current

among the current flowing the main circuit conductor

can be reduced and also the noises radiated from the

10 main circuit conductor can be reduced.

Further, by the provision of a gate drive circuit
and a gate drive power supply unit on the insulating
substrate board, or the provision of a voltage
detection means for detecting the voltage at the input

15 side of the inverter, it is preferable to carry out the
pattern wiring together with the main circuit conductor.
Accordingly, the simplification in the wiring work of
the power converter apparatus can be carried out
furthermore.

20 . Further, in the fifth aspect power converter
apparatus according to the present invention, the diode
modulg, the smoothing capacitor, the inverter, and the
regenérating consumption resistor are arranged in an
air duct. The diode module and the inverter are

25 installed‘té a single cooling fin and the regenerating

consumption resistor is installed to another single

cooling fin. Accordingly, it is preferable to cover a



the insul ating substrate board, or (2) by approaching the plus side

main circuit conductor and the m nus side main circuit conductor in

the interior portion of the 10 i nsul ating substrate board through an

i nsul ating wall, the main circuit conductor is buried according to

t he patt erni ng. Furtheny (3) by relatively positioning

respectively one of the plus side main circuit 15 conductor and the

m nus side nmain circuit conductor on an upper surface of the

i nsul ating substrate board and . another the plus _side maip circuit

conductor and t hetoP POrtigpnef theaaimidch Ryuithe JRdudesingngepPsarabGer

surface ﬁé the insulating substrate board, the main circuit 20

conductor is formB838€cording to the patterning, or (4) by

i ntervening the plus gide n%hn circuit conductor aqg m_nus side
i

. h
main circuit congucto 10 gupgggﬁﬁrat}ng coﬁﬁﬁﬁﬁefQﬁﬂRﬁﬁﬁft%ﬁghSW&Bgside
Tnd' 1 an nat g 25ie°1aPRE srothernid hAAL Brihdity Hah Bl SHekaTRRE O

i d . . . i | i . :
it e Sy CEBEREHE SEBUL A0 aMAS A SR Eapacsoor,
16 to thagPehbCifh88ter, as a result RHFMpoWRE QbnletERI N Circuit

board conduct or
apparatus having the small size can be obtained.

Further, a sixth aspect power converter apparatus
according to the present invention comprises a
10 converter for converting the alternating current
voltage to the direct current voltage, a smoothing
capacitor for smoothing the direct current voltage of
the converter and an inverter for converting an
obtained direct current voltage from the smoothing
15 capacitor to the alternating current voltage and for
supplying the obtained alternating current voltage to a
load. |
In the sixth aspect power converter apparatus, a
main circuit conductor connects each of components, the
20 components are the converter, the smoothing capacitof
and the inverter and the main circuit conductor is
provided on a single insulating substrate board. The
main éircuit conductor comprises a plus side main
circuit conductor for connecting to a plus terminal of
25 each of tpefcomponents and a minus side main circuit

conductor for connecting to a minus terminal of each of

the components.



shown in from (1) to (4), by intervening the dielectric menber of
the insulating nenber or the insulating wall 5 bet ween the plus side
main circuit conductor and the m nus side main circuit conductor,

t he condenser structure is fornmed, the high harnonic wave current
anong the current flowng the main circuit dgnductor can be reduced
and al so the noises radiated fromthe 10 main circuit conductor can be
reduced.- Further, by the provision of a gate drive circuit

and a gate drive power_ sup uni;t on the ipsulatin substrate
board, or the prOV|S|5ﬁ' %ﬁ Gpﬂﬁgean insu atﬁﬂﬁnﬂéhh?qngﬁﬁy ecting

t he voltage at the |np nvert ref,erable to

carry out the Sé'flfae}nﬁl{/\n ??‘ﬁﬁu{'gg%??fg‘fcwrt I %é“’ﬁamnél r &

the. pover " conver t BFipgarsias cahiiceht sauf i thel Biudslae BAAPC 20
Further, 1n the fidiR,3808Eha0AKEE SREVELLE pE tne mm%%p%&gteum 35001 8 ng Lo

t he present i nvention hé shoofhi ng capacitor,

the inverteg, anddihguit coaduéﬁaf”ﬂéti ‘%&ﬁe i 2 &%%h&fa%&ngr eare -

arranged in an air duct. The diode the 1 nvert
installed to a S'%@h@t&@@b'BGaf&naﬁ&dlér@bfﬂéﬁ”&ﬂé@ﬁdﬂ% to the consunption

resistor is installed to another single cool |ng fin. Accordingly,
it is preferable tpatteydling and the pattern of the main circuit
cenductor is connected to the plus terminal and the
minus terminal of each of the components.

10 As stated in the above, since the main circuit
conductor is carried out according to the pattern
wiring, the simplification in the wiring work can be
obtained.

The sixth aspect power converter apparatus

15 comprised of the regeneration control type converter
differs from the fourth power converter apparatus
comprised of the non-regeneration type diode module.

In the fifth power converter apparatus, since an output
of the inverter during the load reduction time can

20 return to the alternating current power supply side ef
the converter, it is unnecessary to provide the
regenerating consumption resistor which is comprised in
the above fourth power conversion apparatus.

In the above stated sixth aspect power converter

25 apparatus, gy intervening the insulating member between

the plus side main circuit conductor and the minus side

main circuit conductor, the main circuit conductor



17 top portion of the air duct by the insulating substrate

boar d. Since the regenerating consunption resistor having
the | arge exotherm c heat property can be installed 5 together with
t he di ode nodul e, the snpothing capacitor, and the inverter, as a
result the power converter appar at ugghavi ng the small size can be
obt ai ned. Further, a sixth aspect power converter apparatus
according to the present invention conprises a 10 converter for
converting the alternating cuyrent vol tage tqQ the direct current
vol t age, g snoot hicgnects eacﬁaﬁﬁc??%rc?QPo%ﬁﬁﬁﬁrﬂﬁuf €°@WF€$PrchL§nt

vol t age of t converter.and an,inverfer for converting an

obt ai ned direct CSPP§§P198IF383°f€%ﬁ1?ﬂ%'€m%o&qﬁ§ﬁferT5 capacitor to the
alternating current vghtage.and. . pl yin h t ai ned
alternating current v§1e5§§1 ogéggﬁlt cong%%ﬁgP lg’Céhéaé%éaﬂ?q:%ieéixth

o t
ach of component S opatiRf’ Subitrdee hosra JAGEHE LS KR AR ARRETT NG

capacitor g _ aﬂﬁdth@eméﬂﬂe&if%ﬁf%“kéﬁﬁ%é%ﬂf‘i§'fafﬂédpgﬂd%ﬁgfﬁi% le .

provi ded on a single insulating substrate board. The rcuit

conductor conprisgasalBtifigSsd8stPate board, tHISLWtrfcRRHCHAr +the same
connecting to a plus termnal of 25 each of the conponents and a m nus

side main circuitone of theondistOird@it cesiBdticyy 4O (a )ninushkeapbgal of
each of t he conponents.
fifth power converter apparatus.
Furthexr, in place of the main circuit conductor of

10 (1) in the above stated fifth aspect power converter
apparatus, following main circuits may employ, namely
(2) in the interior portion of the insulating substrate
board the main circuit conductor is buried according to
the patterning, or (3) at the upper surface and the

15 lower surface of the insulating substrate board the
main circuit conductor is ﬁormed according to the
patterning, or (4) on the insulating substrate board
the main circuit conductor is laminated according to
the patterning.

20 As stated in the above, each of the main circuit
conductors (1)-(4) forms the condenser structure, the
high Parmonic wave current flowing the main circuit
conduétor can be reduced and further the noises
radiated from the main circuit can be reduced.

25 Furthgri by the provision of a gate drive circuit
for driving the converter and a gate drive power supply

unit thereof on the insulating substrate board and by



18 By intervening an insulating nenber between the

plus side main circuit conductor and the m nus side main circuit
conductor, each of the plus side main circuit conductor and each of
the m nus side main 5 circuit conductor are lamnated to the

I nsul ati ng substrate board and is R0rnmed according to the
patterning and the pattern of the nmain circuit conductor is
connected to the plus terminal and the m nus term nal of each of

h ) s d i h b S ' ' [
(ORGSR Sy M apiasdh Ah SR AR B R AR
oL TLCaLion | 1h0BULE B ke €8P pover, FRAY Rz cpereot on

regeneration contggh EXBGlSEﬂMﬁ{)érI%Se%r% etl?]oaq.ic{,f IS dHeL B sQHr b gover

converter apparatus co e non-regeneration type diode

modul e. | Gl BRgbi 8ePePOYOR HOANSIESH FRRARAL Oftn%' Vol tageodtput

of the inverter during“the |oad reduction time can return to the

al ternating curr enhepewﬁuﬁugmg Sf dendfconverter,! BE ¢HY Srb¥isibh b% a
unnecessary to provide the regenerating consunpti on resistor which

is conprised in voltagetfetaboien fmend fumeletutigisithe FBRAAIRUSE
In the above stated sixth aspect power converter
the input side of the inverter, it is preferable to
carry out the pattern wiring together with the main
circuit conductor. Accordingly, the simplification in
10 the wiring work of the power converter apparatus can be
obtained furthermore.
Further, a seventh aspect power converter
apparatus according to the present invention comprises
a diode module or a converter for converting the
15 alternative current voltage to the direct current
voltage, a smoothing capacitor, an inverter, or a
regenerating consumption resistor.
In the seventh aspect power converter apparatus,
each of components is provided in an air duct, such
20 components are the diode module or the converter, thé
smoothing capacitor and the inverter. A main circuit
conductor connects each of the components and the main
circuit conductor is patterned on a single insulating
substrate board. The air duct covers and connects the

25 main circuit conductor pattern to each terminal of each

components.



25 apparatus, by intervening the insulating nenber between t he

plus side main circuit conductor and the m nus side main circuit
conductor, the main circuit conductor

19 . connects each of the conponents of the converter, the
snoot hi ng capacitor and the inverter. 21 The main circuit
conductor is contacted on the I nsul ating substrate board accordi ng
to the patterning 5 and the main circuit conductor is formed on the
single i nsul bstr te board, this structure he sane
onegof the main circu%& 8ﬁ8§€t%? e @y the qRIveTher 1s se C¥FVF?H pomer

conduct or if pflrlﬁtl%r‘@"%i?d.%tth%e Bk e of 1R %2%8%? B0 o He rter
PCer o portion ShOPREtIRS FER e Bt Bhe W8I npang of fhe " 11
O conduct of chuBERPIARREL 'Whd Tespective WASIPRAEERSLNO. Of (3) af

t he upper surface and ower cé of the rnsu substrate

board the cBBafe duct or |s forned according to the
patterning? or (4) on t% 9# %@?ng substrate board the main

circuit conductor is bggtﬁgggdagcgggﬁ&ﬁmhgpéct power davesikker ning. 20
As stated i'n the above, each of the main circu

apparatus according to the present invention comprises
a regeneration control type converter, a smoothing
capacitor and an inverter. In the seventh power

10 converter apparatus, the converter is constituted by
plural variable control converter elements arranged on
a single insulating substrate board.

A main circuit conductor connects between the

plural variable converter elements by forming on the

15 single insulating substrate board according to the
patterning, and further the inverter is constituted by
plural variable control inverter elements which are
arranged on another insulating substrate board.
Another main circuit conductor connects between the

20 plural variable inverter elements by forming on the
another single insulating substrate board according to
the patterning.

. Fﬁrther, the functions and the installation

positions of the components for constituting the

25 seventh a§péct and the eighth aspect power converter
apparatuses are similar to those of the fifth aspect

and the sixth aspect power converter apparatuses.



conductors (1)-(4) fornms the condenser structure, the hi gh har noni c

wave current flowng the main circuit conductor can be reduced and
further the noises radiated fromthe main circuit can be reduced.
25 : Further; by the provision of a gate drive circuit for
driving the converter and a gate drive power22supply unit thereof on
the insulating substrate board and by

20 ~ the provision of a gate drive circuit for driving the

inverter and a gate drjyv ower. su pL t there
i nsul ati ng substrate ﬂ%ﬁ € 8Feﬁﬁ8 Fﬁv #bﬂn0fa convertlng\ﬁﬁqgg gor

cConver tor, o the &%&gﬁg'ﬁ“g;}&hsup& “afferaging ke t%&ai'? o e
detecting the vol tagtadle to, the dh’gg&: | Spttest dfbc% JdditddY 8 8h. aklipks

preferable to out ern w tog rw € main

circuit CondUCtorcoﬁ%@&&ﬁh?ghﬁanéh@ssé&ﬂéfiééﬁﬂéf”h'dlcg%glnegl%ﬂ%gher'”9

wor k of the power converter apparatus ca r r nor e.

Further, a 59Vent%o%&%&%brpomﬁrcéﬁﬂ¥ﬁﬁiﬁé means forRRAMAIMI neCegedi ng to
t he present I nvention conprises di ode nodul e or a converter for

converting the HrectakugrBati velﬁagéemcyoiéa.qﬁetaaﬁéﬁad:lm@%uwéhent
vol tage, a snoothing capacitor, an inverter, or regénerating
consunption resist{&C.) voltage or a DC/AC convertlng means is comprised
of an inverter. 1In case of an employment of the diode
module it is necessary to provide a regenerating
10 consumption resistor, however in a case of an
employment of the converter it is unnecessary to
provide a regenerating consumption resistor.
Further, the conductor can be mounted on an upper
surface or a lower surface of an insulating substrate
15 board, in addition to the above the conductor can be
inserted or buried in an interior portion of the
insulating substrate board.
In the present specification, an integral
insulating substrafe board indicates the insulating
20 substrate board in which a wiring among the converter
(the diode module), a smoothing capacitor and the
inverter is practiced, in other words the conductor is
fonmea integrally to or in the insulating substrate
board according to a patterning, etc..
25 The y}ring among the converter (the diode module),
a smoothing capacitor and the inverter can be practiced

on a single insulating substrate board, a pair of



In the seventh aspect power converter apparatus,

each of conponents

Is provided in an air duct, such 20 conponents are the di ode nodul e or
t he converter, the snoot hi ng capacitor and the inverter. A main
circuit. conductor connects each of the conmponents and the main
circuit conductor is patterned on a single i2gsul ating substrate
board. The air duct covers and connects the 25 main circuit conductor
pattern.to each term nal of each conmponents.

21 The di ode nodul e or the converter | egtive

provided at the s&ﬁﬁu&PE&nafs?h%tﬁﬁ?echﬁﬁr %uﬂ¥(ﬁ1qﬂ¥§ljiamln5%ﬁﬁgulating

substrate board the, diod du
respective main cFPPﬁtFa%enB
ei ght h aspect power converter

converter includes the

I nvention conprises a regeneration control type converter, a

snoot hi ng appar at & Qﬁﬁb&% gq%gﬂ bgvﬁfégin?un the seventh power 10

converter
vari abl e cq?tro
substrat e board.

€ COonv 'S COns ted by pl ur al

t he
pooar c e Rt %rn. Furt her,
apparatus according to the present

an

conveijler el gngﬂtérfﬁﬁggﬂggtO@hew showiry Y@ € i nsul at i ng

maln Cir

plural variable copyehigent! 8EER!Sowyr fEEMYESN ddiratus according to

10

15

20

25

the present invention, the power converter apparatus is
constituted by the various kinds of electric mounting
parts;

Fig. 2 is a plan view showing an arrangement of a
main circuit electric mounting part in an air duct of
the embodiment of the power converter apparatus shown
in Fig. 1 according to the present invention;

Fig. 3 is a plan view showing an integral
insulating substrate board in which a main circuit
conductor pattern is formed on one embodiment of the
power converter apparatus shown in Fig. 1 according to
the present invention and an arrangement of the
electric mounting parts which corresponds to the above
main circuit pattern; .

Fig. 4 is an explanation view showing a selective
arraggement of a regeneration control type converter
and ; non-regeneration type diode module of one
embodiment of a power converter apparatus according to
the presgptrinvention;

Fig. 5 is a circuitry construction view for

explaining an exchange between the converter and the

t conductor cormhects between the



15 single insulating substrate board according to the

patterning, and further the inverter is constituted by pl ural

vari abl e control inverter elenents which are arranged on anot her

i nsul ating substrate board. Anot her main circuit conductor connects
between the 20 plural variable inverter4el ements by form ng on the
anot her single insulating substrate board according to t he

pat t er ni ng. Further, the functions and the installation

positions of the nent.s.for_constituting the _ 25 sevent h aspect and
the ei ghth aspect %g‘gagr m8§H378r?£r°ne embo ’é%ﬁ&r:ﬂ%?e?oé’teé' SPRVEEESEO t hose

of the fifth aspe si xt,h aspect power converter
appar at uses. praratus agggréfﬁb to {he Yesert 1nve§%10n; In

the present inventiong:a cenyerki - converting the
supplied alternating g&?ﬁegtK%AéDGQeQEEQE_é%ﬁ&?Eﬂﬁ?%(?tﬁéﬁaﬁnfgfi current
(DG vol tage or ageAtbhre of the FPOYYIAAGIRAAMICIAGOWR bagd of a di ode
module or a 5 converter. A converting nmeans tor converting the

direct current voknbegin®kt 6P 4 hSowedt E‘d(‘j&ﬁ;éx‘&x“ér G tus accoréf‘% yg! tage

or a DC/ AC converting nmeans is conprise an 1 nverter case of
an enpl oynent of the gregdent inventidifule it is necessary to provide a

regenerating 10 consunption resistor, however in a case of an

enpl oynent of the con¥égtel it an edqunbeLbadt Yeirruit of a condenser
structure of one embodiment of a power converter
apparatus according to the present invention;

10 Fig. 8 is a concept view for explaining a
condenser structure of another main circuit condenser
of one embodiment of a power converter apparatus
according to the present invention;

Fig. 9 is a view for explaining a condenser

15 structure of a further main circuit condenser of one
embodiment of a power converter apparatus according to
the present invention;

Fig. 10 is a view for explaining a condenser
structure of a furthermore main circuit condenser of

20 one embodiment of a power converter apparatus according
to the present invention;

gig. 11 is a view for explaining a condenser
strucfure of a furthermore main circuit condenser of
one embodiment of a power converter apparatus according

25 to the pr?sént invention;

Fig. 12 is a circuitry construction view showing a

power converter apparatus according to the present



provi de a regenerating consunption resistor. Further, the

conductor can be nounted on an upper surface or a | ower surface of
an insulating substrate 15 board, in addition to the above the
conductor can be inserted or buried in an interior portion of the
I nsul ati ng substrate board. I n bhe present specification, an

I nt egral I nsul ating substrate board indicates the insulating 20
substrate board in which a wiring anong the converter (the di ode
nodul €), a snoot hi,n 5@ acitor apd,the i nverter is practiced, in
ot her words the c&ﬁg& ani§°mPrlslngf%w?ﬁﬁrﬁﬁﬂ§ﬂﬁ§9q¥Fnt5YBP AOffe

I nsul ating substratg . board according to a patterning, etc.. 25
The wiring anong FR8ulEivert er (the di ode nodul e), a snoot hi ng

capacitor and the invesrter ,can b Lacticed on.a.single insulating
substrate board, a pa?ﬁgdflg 1s°§ Bif&hY ry construction view showl g 35

i nsul ating S“bStrgb%erééﬂég??g? %gé&f&%égié¥§§¥§§%thﬁb§P§U§§Eégh§ bog{g- .

structure, etc.. criptl

ot e ASVBHCSRCORPAEing o oSBT LorksB 0aYg corver e
apparatus is converter;

Fig. 14 is a plan view of an integral insulating
substrate board for use in a power converter apparatus
according to the present invention comprising two

10 converters and two inverters;

Fig. 15 is a circuitry construction view showing
the power converter apparatus shown in Fig. 14;

Fig. 16 is a circuitry construction view
explaining a division position of a case where an

15 integral insulating substrate board is divided into two
for use in another embodiment of a power converter
apparatus according to the present invention comprising
two converters and two inverters;

Fig. 17 is a view showing a conductor pattern

20 which is used to constitute a converter and an inverfer
by combing plural elements of another embodiment of a
poweﬁ converter apparatus according to the present
inven£ion;

Fig. 18 is a view explaining a large capacity load

25 operation‘aécording to a parallel arrangement employing
another embodiment of a power converter apparatus

according to the present invention; and



constituted by the various kinds of electric nmounting parts; 10
Fig. 2 is a plan view showi ng an arrangenent of a main circuit

el ectric nmounting part in an air duct of t he enbodi nent of the
power converter apparatus shown in Fig. 1 according to the present

I nvention; Fig. 3 is a plan viepgshowing an integral 15

I nsul ating substrate board in which a main circuit conduct or
pattern-is fornmed on one enbodi nent of the power converter
apparatus shown in Fig.. 1 according,to the present invention and an
arrangenent of the %1g. %8Ié§t?i 1?WnﬁﬂFrﬁf&ﬁﬂ%ﬂ&n@h@cWaE@}aéiponds to the

above 20 main circuit pat tion

vi ew showi ng a sePEERPFEMER aﬁgréﬁ?%ﬁﬁﬁ%ﬁ%ﬂpaﬁﬁaggg@ggﬂ%ﬁ8§g?ﬁxggﬁﬁﬁﬁF type
crbodi ment of a pSABPARBRGE, PERE it Rbalot et ARpatRtscaltoRiing Fa s ony

i nvention; the grgégntSiﬁ??ﬁkfaﬂPu'try construction view for
expl ai ni ng an exchang et ween e ‘converter and the

24 di ode nodul e of one enbodi nent of a power converter

apparatus according to the present invention; Fig. 6 is a view

f?r expl aining a Q@@@QQ@Q&OH of the Phvewtild®e: of the main circuit conductor
oo First of all, a general power converter apparatus

is constituted by various kinds of electric mounting
parts such as a means for converting an alternating

10 current (AC) voltage to a direct current (DC) voltage
(in general, it comprises an inverter or a diode module
and it is called commonly as a “converter”), a
smoothing capacitor for smoothing the direct current
(DC) voltage which is outputted from the converter, an

15 a means for converting a direct current (DC) voltage,
which is an output of the smoothing capacitor, to an
alternating current (AC) voltage (in general, it is
called commonly as an “inverter”) or for converting the
smoothing an output voltage of the smoothing capacitor

20 to the variable voltage, the variable frequency, etc:.

The general power converter apparatus is

cons?ituted further usually by a main circuit conductor
for éonnecting those electric mounting parts, a control
means for driving and controlling the various kinds of

25 the power c%nverter means, and a cooling means (this
means is constituted by a cooling fin, a cooling fan,

an air duct and the like) for cooling those electric



5 enbodi nent of a power converter apparatus according to t he
present invention; Fig. 7 is an equivalent circuit of a
condenser structure of one enbodi nent of a power converter
apparatus according to the present invention; 10 Fig. 8is a
concept view for explaining a cond%qser structure of another main
circuit condenser of one enbodi nent” of a power converter apparatus
according to the present invention; Fig. 9is a view for
expl ai ning a condenser 15 structure of a further main circuit
condenser of one mounting pawbdinment of a power converter apparatus
according to t he present invention; Fig. 10 is a view
for explaining a condée¥&inafter, °§?r§@b9¢ém%@teﬁNQ#Qrﬁ%rﬁﬁeﬁrﬁﬂﬂ?ﬁu rcuit
condenser of 20 one enbodi nent of a power converter appar,atus

accor di ng CPBVFﬁﬁeﬁréEBﬁFaFH%eﬁ?¢Q#ﬂlng to the presept ipvieatiop ew
for. explalnlng a CQE eg t%uctur furtgfrnnre mai_n circuit
condenser & @ﬁBéBFﬁﬁﬂtr% e%?b% Qﬂnﬂkﬁt 15bﬁaﬁht@s

accordi ng 5 pr.esent i nvent 12 is a

circuitry nstruct | 0 \?v gﬁoﬁpnargangemént Y){ﬁ‘%rs%m A I9War at us

according to the &ﬁﬁﬁgnbf electric mounting parts which constitute o%%

embodiment (Mode 1) of a power converter apparatus
according to the present invention. Fig. 2 is an
arrangement view showing main circuit electric mounting

10 parts which are installed in an air duct of the power
converter apparatus. Fig. 3 is a plan view showing an
'integral insulating substrate board in which a main
circuit conductor of the main circuit electric mounting
part of the power converter apparatus is formed.

15 Fig. 4 is an explanation view for explaining a
regeneration control type converter and a non-
regeneration type diode module used in the power
converter apparatus. Fig. 5 is a circuitry
construction view for explaining an exchange a

20 converter with a diode module used in the power
converter apparatus. Fig. 6 is an explanation view for
explqining a conductor structure for forming the main
¢circuit of the power converter apparatus. In each of
the above figures, the same structural matter (element)

25 or a struptﬁral matter (element) having same function

is denoted using the same reference numeral.



I nvention conprising a non-regeneration type diode nodul e;

Fig. 13 is a circuitry construction view show ng a power converter
apparatus according to the present 5 i nvention conprising a
regeneration control type converter; Fig. 14 is a plan
view of an integral insulating subs@8ate board for use in a power
converter apparatus according to the present invention conprising
two 10 converters and two inverters; Fig. 15 is a

Chown i Fig 14 Malhty re?m?nqaw Fig i oG SRS gt ow
Pneurating cubst rBPECEoaYH +ECR] .@%ﬁﬁ%‘%ﬁw% be' BEETRRE ot ner

enbodi ment of a PYUGELEPHNCEbfibrises 5%% %ﬁ%%&ﬂh%ﬁngochPFeH£ese”t
i nvention conprising conver ers nvert

Fig. 17 is a vie t.or. ter h u
constitute a con\\llvg??g}reﬁ gﬂgﬁ %OPg(\&/lfe:rfen}% ﬁ&u y' conblwﬁgepwg?gl igﬁement S

of anot her genbodi Hﬁataofe?eneratlon Wr@pd'ﬁfé %ron%&%re%t gs aggarding to
t he present I nven 18 is a view explaining a

| arge capacity IO@dgeaératlo@pﬁwﬁ&rdnlﬁygéNdBnubﬂﬂ@ra3pa@abbﬁhtitﬁeaaenynt
enpl oyi ng anot her enbodi nent of a power converter apparatus
according to the pGBTeotr IPNgndr cn;vatihble control element such as a
power transistor, etc.. When a three-phase alternating
current 1 is converted to the direct current voltage
10 and when the voltage at a direct current side exceeds
over a predetermined regulation value an electric power
caused at a load side is regenerated at a three-phase
alternating current power supply 1 side.
The power converter apparatus comprises further a
15 diode module 4 (a non-regeneration type converter) for
carrying out a full wave rectification and is used at a
case of a comparative small load capacity where the
electric power is not regenerated at the three-phase
alternating current power supply 1 side. In a case
20 where the converter 3 is attached to the power
converter apparatus, this diode module 4 is taken off
and, inversely in a case of an adoption of the diode
modulé 4 the converter 3 is taken off.
The power converter apparatus comprises further a
25 smoothing‘cépacitor 5 and a starting current
restraining resistor 6. The smoothing capacitor 5

smoothes the direct current voltage which is rectified



26 Fig. 19 is a view for explaining a paralle

arrangenent and a parall el operation enployi ng anot her enbodi nent
of a power converter apparatus according to the present invention.
5 . Description of the Invention: First of all, a
general power converter apparatus i ggconstituted by various Kinds
of electric nounting parts such as a neans for converting an
alternating 10 current (AC) voltage to a direct current (DC) voltage

(in general, it conprises an inverter or a dlode modul e gnd it is
cal l ed cormmonly athgoughBntheteeryerter 3 or thesdiode AgIEASadit oFRfor

t hi t he di t t | t h d f
The comvar tor . bnetarting “Birpant TeRt AR a%lét&rrgctlgé&ggteﬁgtt&) o
| t t th t.hi
;Ftefggtlng curreﬁ?n(ﬁff§5%$?g%e ??X\%ﬁﬁﬁéa rggﬁlﬁgg ut? 85IF&§Wg€ﬁnDnly
i ter" f t hi | t
o7 the Smucthing HakacE 58?819‘2%{‘%99 a%ce“i?arn 5 S0 n§8§gfh§ﬁ§§i¥éﬁ| e

frequency, retc

constitute furthgprﬁgué %ghglﬁgln C|rcu rc§&%Uct% rcaggghetus 'S
t th |
connecting those SFFEEEiﬁ HBUPéé{Ek 3% ()dﬂﬂﬁ?apon aﬁeu88e§9§ﬁ§fgeé

driving and contr I ng t e varlous converter
means, and a COO'bEQa”§§B§tféﬂéSboard (confer Fig. 1) or provided on a
lower surface of the substrate board.
The power converter apparatus comprises further a

10 magnetic contactor 7 and a discharging resistor 8. The
contactor 7 short-circuits both end terminals of the
starting current restraining resistor 6 after the
charéing of the smoothing capacitor 5. When an
operation of the power converter apparatus is stopped

15 or when the three-phase alternating current power
supply 1 is cut to check the power converter apparatus,
the above discharging resistor 8 forces to discharge
rapidly the charging voltage of the smoothing resistor
5.

20 The power converter apparatus comprises further én
inverter 9, a switching device 10 and a regenerating
consqmption resistor 11. The inverter 9 comprises a
variable control element (the variable control element
is IGBT or IPM or a power tramnsistor, GTO, etc. and a

25 power swipcﬁing device controlled according to a gate
or a base) for converting the smoothed direct current

voltage smoothed by the smoothing capacitor 5 to the



means is constituted by a cooling fin, a cooling fan, an air duct
and the like) for cooling those electric

27 nounting parts. Her ei nafter, one enbodi nent (Mde
1) of a.power converter apparatus according to the present

I nvention wi Il be explained referring fromFig. 1 to Fig. 6. 5
Fig. 1 is an arrangenent view show ng vari ous ki nds of electric
nounting parts which constitute one enbodi ment (Mode 1) of a power
converter apparatus |, according to the present invention. Fig. 2 is
an ar r ang¥fEAeblee¥odhagrner nbhe variable dixagquancywunting 10

parts which are installed in an.,air du¢t of t{he power . converter
apparatus. Fig. 3 is &35 &¥iFcEingnERVAgead 15 oprerated o 4 Gafq whang
substrate board in . which a i n ., Circuif conducto f the main
circuit electric ﬁ@ﬁnhpﬁ& s1de elegtric Rover kﬁwﬁ9n§9HHV£F§éFﬁ§bparatus i s
formed. 15 ' nation vieM/ffﬁ' expl.ai.ni_ng

regeneration contFSFEbgﬁé%éhﬁvgngﬁgéﬁﬂ°%_¥Eﬁ&5t°r _atF type
di ode rmdul§ used ab@vtehgwg.‘l)_%&ngi céev'ce C§’n¥$r&§éd aﬂgag %ti : E:' %geQEB%hae

circuitry ° const ructon W TOF explaining an exchange
Conuet o e, %G 4igs BBUULE 4000 ABpbles DR che elese XU se
structure for forg@ongud BY Bhe regenerating consumption resistor 11
without the regeneration of the electric power at the
power supply side.
10 Further, the switching device 10 is adopted in the
same module in which the inverter 9 is installed inside.
As a result, the inverter 9 is the module which is
comprised of six variable control elements for use in
an original inverter and one element among the
15 switching devices 10. The inverter 9 and the converter
3 or the diode module 4 are provided on the same
cooling'fin (confer Fig. 1).
In succession, P denotes a plus side conductor
(hereinafter, it is called as “a main circuit conductor
20 P") of the main circuit which is provided on the .
substrate board, and N denotes a minus side conductor
(her%inafter, it is called as “a main circuit conductor
N”} of the main circuit which is provided on the
substrate board. The main circuit conductor P and the
25 main cirquii conductor N, as shown in Fig. 3, are

provided adjacently in parallel form.



circuit of the power converter apparatus. In each of . t he above

figures, the sane structural nmatter (elenent) 25 or a structura
matter (el enent) having sane function i s denoted using the sane
ref erence nuneral . 28

Mainly referring to Fig. 5, one enbodi ment @1 a power converter
appar atus according to the present I nvention conprises a

t hr ee- phase alternating current power supply 1 of a main circuit,
an input wire line 2, _5 nd _a regeneratio ontrol onverter 3.
The r egener at i%erf%t %o%epﬁﬁ Bﬁvépﬂia 1pg ‘B%IPE%/’P&R

transi stor, etc. W @éeﬁﬁ% g BsERRE, Al FpES fsuiatipg @’hﬁ\fﬁf‘
converted to the gisr %@eghhggkggg‘gltﬁothedc%g&m 35 egtﬁle%lt e at a

direct current si ver a prede I on value

an el ectric power mamI c1rc?1§‘ﬂs‘éenﬁﬁc€o;1:°§daﬁa dend [S)Téﬁg J?&féj ddndhctor

t hr ee- phase ternafing current power Ssup

The power cgnverteaf, apfa Hais %%Bﬁh.éeéofxélﬁé@@f P ard the i Q:J.mLﬂte 4 (a

non- regener ation type converter) carryi ng out a ul wave
rectification and dohdiRedraly are conducﬁ@ﬁ@ Whidh COLP B rnaes: Sanﬁ heilr@ad

capacity where the el ectric power is not regenerated at the
t hr ee- phase on alecisubiitrgteuboapll @ark!of upipé Vidpet dsermlimad sC a9l
the output terminals of the converter 3 or the diode
module 4, the smoothing capacitor 5, the starting
10 current restraining resistor 6, the magnetic contactor
7 and the inverter 9.

As shown in Fig. 3, the power converter apparatus
comprises further an integral insulating substrate
board 12. On this integral insulating substrate board

15 12 the main circuit conductors P and N are formed and
also the starting current restraining resistor 6, a
drive circuit (a gate drive circuit or a base drive
circuit) for driving the converter 3 and the inverter 9,
a direct current voltage detection circuit, and a

20 control power supply unit are mounted in a manner of.an
integral embodied wiring work. On this integral
insu%ating substrate board 12, the main circuit
cond&ctors P and N are formed and connect from the
input wire llne 2 to an output wire line 13 of the

25 inverter 9.

As shown in Fig. 5, the power converter apparatus

comprises further an induction electric motor 14 and a



20 where the converter 3 is attached to the power converter

apparatus, this diode nodule 4 is taken off and, inversely in a
case of an adoption of the diode nodul e 4 the converter 3 is taken
of f. . The power converter apparatus conprises further a 25
snmoot hi ng capacitor 5 and a starting currentgy restraining resistor
6. The snoot hi ng capacitor 5 snoot hes the direct current voltage
which is rectified 29

through the converter 3 or the diode nmodule 4. The starting current

restraining resi stngatdosndipgi df- The eleghrieotom kit & @niyege by

charging current f?{ fl ow i nto the snpothin capaC|tor 5 duyring
a power supply 5% F@@ﬂenvpﬁtﬁgﬁl°5th%dvar¥$P%? Eﬂqqﬁﬁfﬁz léﬁtls

restraining resistor d Qn an ace

substrate board (&h p&fp%tgn% 1 8r J'B?’SFFagdg;m @’r‘e connecq%rl% flEc éSof
Lhe pubstrale boaigtonn i o dpae, BBROAR o R RKEL ) SRRV BB T
LS o et i Bt ARG e S
CobacisT 1 ST Rhpection J1R81 561 026E LAE POVEN SO gppraratus 13
supply 1 is cut t(%éﬁéﬂéfakﬁﬂgp@Bﬁéuﬁﬁﬂi@ﬁtfésfﬁ%@%fﬁiﬁho the switching
device 10 in which the inverter 9 is installed inside.

In a case where the regeneration control type

10 converter 3 is used, because that the regenerating
consumption resistor 11 is unnecessary, the switching
device 10 is forced to be always an OFF condition or
the connection line 15 is taken off, therefore the
regenerating consumption resistor 11 is cut off

15 electrically or physically from the power converter
apparatus.

The construction of the cooling means (the cooling
fin, the cooling fan, the air duct, etc.) and a whole
construction of the power converter apparatus will be

20 explained referring to Fig. 1 and Fig. 2. .

Fig. 1 and Fig. 2 shows the power converter
appagatus using the converter 3, however according to
the séecification in a case where in place of the
converter 3 the diode module 4 can be selected, the

25 diode modylé 4 is provided at a substantially same

installation position of that of the converter 3.



t he above discharging resistor 8 forces to di scharge rapidly the
chargi ng voltage of the snpothing resistor 20 The power
converter apparatus conprises further an i nverter 9, a switching
device 10 and a regenerating consunption resistor 11. The inverter
9 conprises a vari able control elenmggt (the variable contro

el enent Is IGBT or IPMor a power transistor, GIO etc. and a 25
power switching device controlled according to a gate or a base)

f ing the thed .direg¢t current vol § age ot hed by the
sﬁ;ofﬁpxgrégpgcitorSS %Oaphénkergor Bortgon of an af& éu fgn) y 30

ovico 9 15 oper abBHbARRETREEeFie, S TE eotaic mopnting, Parih PACoE0ne:

[ d at the,.. : A | t] [ Furt her,

the 5" above 8P ATRY Rl ePld BRI WA KR om0t !

di od dule 4 i ' ' : d by th
rogenerating consiuny oy FoarRrart] 1o Afr AR, | Mhen tne JaTRSMEY PV 1"

the electrig powernal;1hee bstrRPdBSoSHPPIY & et 110+ i HELRgY,
t he smﬁtchi%g devﬁgé 10 iggaﬁ%p?eﬁg?n t%e sané'nn Slglfnd§h?cggfhe

inverter 9 is inskal heflatB8kd8f course tHS SldAsuld mdud®in@vpates 9ni s the
nodul e which is
the air duct 16 are arranged in such a manner in which
the connection terminals (passing-through hole terminal
portions of the integral insulating substrate board 12)

10 of the main circuit conductors P and N on the integral
insulating substrate board 12 are consistent with the
input and the output terminal of each of the electric
mounting parts.

A cooling fin 17 provided in the air duct 16

15 mounts the converter 3 or the diode module 4, and the
inverter 9, and another cooling fin 18 mounts the
fegenerating consumption resistor 11. A suction port
19 of an cooling air 20 and this suction port is
provided on the air duct 16, a cooling fan 21 is

20 provided on the power converter apparatus.

The cooling air 20 generated according to the
cool%ng fan 21 inflows from the cooling air suction
port i9 and cools in sequence the cooling fin 17 for
the power converter means, the smoothing capacitor 5,

25 the regenpréting consumption resistor 11 and the
cooling fin 18 for cooling the regenerating consumption

resistor 11 and is discharged through the cooling fan



conprised of six variable control elements for use in an origi nal

I nverter and one el enent anong the 15 swi tching devices 10. The
inverter 9 and the converter 3 or the diode nodule 4 are provided
on the sane cooling fin (confer Fig. 1). I n successi on,
P denotes a plus side conductor (henginafter, it is called as "a
main circuit conductor 20 P'") of the main circuit which is provided on
t he . substrate board, and N denotes a mi nus side conductor
(hereinafter, it is called as "a main circuit conductor N') of the
main circuit whi c#li-s provi ded on the substrate board. The main
circuit conductor P and the lrcujt coq?uctor N,_as shown in

gig 3, are p@@vﬁﬁéﬁeédﬁacﬁﬁ?l?Q?ﬁepaﬁ%ﬁq%ﬂ rgpoling means” is

1 |

hh%h d|eIectalchCSHgﬁﬁﬁFuggg'tﬁP Syﬁ%%hﬁﬁﬂﬁ%ﬁ#ﬂ%ﬁiﬁﬂ%?%&@i n%ga§§ 8FOVIded
t t

o the i n ol v care" g %ﬁ%@?sgeg’@@gn"fhﬁ‘ cpeting B A1 el beRORMR! BF P

th t d d
Wi reemal " mgcgln  fFEes MR {ﬂ : lIngélé‘%\‘;eacﬁ % e ﬁ?ﬂ er m%’ilh%‘i'ﬁﬁgcbfa”
the out put tern1n%h§ ok Eﬂgrﬁeﬂ¥§rééﬁsﬁhﬁ%1&ﬁ“&é§i¥¥%r 11 durifd¢he 4, the

snoot hi ng capacitor fhe start current restraining resistor 6,
the nmagnetic CO”t%@h%& generation consumption is less than the service

life temperature of the respective variable control
element of the converter 3 (or the diode module 4) and

10 the inverter 9.

So that the compulsory cooling is carried out
according to the cooling air 20, since the small size
{the reduction in the resistor capacity) of the
regenerating consumption resistor 11 can be attained,

15 the regenerating consumption resistor 11 can be
provided in the interior portion of the air duct 16.
However, in the above stated prior arts such a
regenerating consumption resistor is provided an
outside portion of the power converter apparatus.

20 As a result, since the regenerating consumption .
resistor 11 is provided inclusively and integrally in
the Qower converter apparatus, the regenerating
consuﬁption resistor 11 is unnecessary to provide
separately or individually, therefore the small size of

25 the appa;gtﬂs as a whole including the regenerating

consumption resistor 1l can be attained.



7 and the inverter 9. As shown in Fig. 3, the power converter
appar at us conprises further an integral insulating substrate

board 12. On this integral insulating substrate board 15 12 the main
circuit, conductors P and N are forned and al so the starting current
restraining resistor 6, a drive cirggit (a gate drive circuit or a
base drive circuit) for driving the converter 3 and the inverter 9,
a direct current voltage detection circuit, and a 20 control power
supply unit are nmounted in a manner of an i ntegral enmhodied wring
work. On this integraFurther, thesreasemPs e Baran3dedd ProViER NRI n

circuit conductors P_and N are, fornmed _and conpec omthe
input wire |ine 25FBUGHUBGPhtT r???%*&gl.lbﬂ%t&QI §ge E"){:F‘nQEY’?Er 9.

o oo 11 FLS. BorkEs R BAgSHRL!Sle SRR Bin 10 coxtR | 005 Turt e

fﬁe vari abl e \38In'?géééggr%ﬁgg%é‘??%%}@ﬁejrog‘ﬁbééﬁglf%?éﬁlﬁgl %hg{:?’vﬁﬂ g% out put
orti on of JFig. 3coRBgrERBISELLET NG hethltheiop, poreiSHOMr: fof1 L8t R

place of the convgpteiapgelfale coolifP ¥iEFlHOBAY8 L3nbRE BofEHI Ch

connects the

with the separated one by one provision structure the

size of the cooling fin can make small and a freedom

degree in arrangement of the arrangement in the air
10 duct 16 can be heightened.

On the air duct 16, the integral insulating
substrate board 12 is installed to form a ceiling of
the air duct 17. At an outlet port side of the air duct
16, the integral insulating substrate board 12 is

15 supported through a supporting rod 22 and at an inlet
port side is supported through the input and the output
terminals of the converter 3 and the inverter 9, and
further at a middle portion side the integral
insulating substrate board 12 is supported through the

20 input and the output terminals of the smoothing .
capacitor 5. The converter 3, the inverter 9 and the
smoot?ing capacitor 5 can serve as the supporting means.

. Ih Fig. 2, CTa denotes a current detector for
measuring the three-phase alternating current which is

25 inputted Fogthe converter 3 and CTb denotes a current
detector for measuring an output current of the

inverter 9. A detection value of the current detector



regenerating consunption resistor 11 to the sw tching device 10 in

which the inverter 9 is installed inside. In a case where the
regeneration control type 10 converter 3 is used, because that the
regenerating consunption resistor 11 is unnecessary, the sw tching
device 10 is forced to be always an OFF conggtion or the connection
line 15 is taken off, therefore the regenerati ng consunption
resistor 11 is cut off 15 el ectrically or physically fromthe power
converter appar at us. The construction of the coo&ing
means (the cool i n§Ia 18 “Se@iﬁ?rtﬁBec%%PFﬁﬁlf%ﬁ,th¢mFQ§WeQ£ﬁﬁ:? &g Pl8Rd a
whol e construction of the power. converter aratu 1 1.l be .20
expl ai ned referri iy eﬁ%&9n1VaEHeF?§?tE? current éﬁ%ngQfsafgm%§ Begd »

shows the power cq&ng%Fr ratus using,the converter 3, however
t

according to _ & SBEEF?ch?Pgﬁeiﬁn%95§§5 ere in place of the
converter 3 the diode A@%fﬁé%ﬁnsigﬁﬁégg §?| gﬁt gﬁg?éﬁ%% Zssubstradc'teoqy%a ule 4

is provided at a substan ion position t hat

of the converter 33 a5 microcomputer t shown) for controllind’the
At an inter?or porti‘on gﬁ an alP Euct(ﬁg ) conparatlveﬁ rge scal e

el ectric mounting RaRkT+aFB0afd the invEPLEr CY LMl s SlGBOL M iTheRRAkkBE Part
of the power converter apparatus is arranged. Wien the integra
substrate board 23 is provided at an upper portion of
the integral insulating substrate board 12 and the both
substrate boards 12 and 23 are connected through a
10 connector 25a, signal lines 24 and 25b.

The microcomputer input each of the detection
values of the current detectors CTa and CTb and also an
input data such as an actual velocity, a speed command
(not shown) and the like of the induction electric

15 motor (IM) 14 which are shown in Fig. 5. The
microcomputer carries out various execution proceedings
under the basis of the above stated data and also
output PWM control signal to each of the power
converter means 3 and 9. The control substrate board

20 23 and the integral insulating substrate board 12 aré
covered according to a cover 26 and among them the
contgol substrate board 23 is attached on a flange
membe£ which stretches over from an inner wall of the
cover 26.

25 In sqpcéssion, a detail construction of the
integral insulating substrate board 12 of the power

converter apparatus according to the present invention



5 I nsul ating substrate board 12 is set in the air duct 16, as
a matter of course the electric nounting parts in the air duct 16
are arranged in such a manner in which t he connection termnals
(passi ng-t hrough hole term nal portions of the integral insulating
substrate board 12) 10 of the main cirggit conductors P and N on the
I nt egral I nsul ating substrate board 12 are consistent with the

i nput and the output termi nal of each of the electric nmount i ng
parts. A cooling fin 17 provided in the air duct 16 15

nount s the conver #dd13bgr expdadnede Q@dﬁﬂ%aeNeeﬁﬁiﬁhkﬁ explanatig@ept er 9,
and anot her cooling fin_18 nmounts th regenerati ng consunption
resistor 11. A Su(gtqn@,;a};opspbstrate b‘i@r@)fo%lrﬂlﬁ)cﬂqw SOOVEFLEXd this
suction port is OVIg d, on the air_duct 16, a cooling fan 21 is
20 provi ded oRPPREak nP&r geFc at us. The cooling
air 20 generated accordln to.the onlthe

| i f i.nf|
cooling air suction duﬁ&PF E@tﬁﬁﬁnc%gﬁghlgﬁyéan %ﬂhgﬂﬂgﬁﬁ%a{

the regeneriting ABnSue PRRFRsrEEh < 1onighifedfi SF o haedRR h%WFVﬁrla for

I h d
fﬁ?ohgﬁ Ehg ngfI”%a%c%%rﬁ%ég”m{:f?”the incred$' i q{he“cu"i’}%nlts ch%&%&?e

recently a conductor pattern having the thickness of
several hundreds micron is used, further on a conductor
pattern having a thickness of several tens micron a

10 method of arranging a bus bar shape conductor for use
in the large current using a cream soldering method has
been practiced.

Herein, the detailed construction of the integral
insulating substrate board 12 of the power converter

15 apparatus according to the present invention will be
explained referring to Fig. 3 and Fig. 4.

Fig. 4 is a view showing a positional relationship
of the converter 3 and the diode module 4 which are
arranged on a base of the cooling fin 17. Rj, S; and

20 T; denote are input terminals (the alternating curreﬁt
side terminals) of the regeneration control type
converter 3, and P, and Ny denote respectively a direct
curreﬁt plus output terminal and a direct current minus
output termlnal of the converter 3. 27a denotes an

2b input termlnal portion of PWM control signal for

driving the converter 3.



21. As stated in the above, since the cooling neans is
constituted, and then an nount of the cooling air 20 and a surface
area of the cooling fin 21 are set that 5 t he maxi num t enper at ure
generated by the exotherm c of t he regenerating consunption
resistor 11 during the power generatggon consunption is |less than

t he service

el enent of the converter 3 (or the diode nodule 4) and 10

9 So

life tenperature of the respective variable contro

t hat_the compul sory cooling is carried out

according to the cool iBig raiS1’203nd| Rte FRROLFHATE GDRUt terminals,ef the
reduction in the resistor capagity) of the regeneyrati consunption
resistor 11 can b&CRT&GIed§ratign %Yp?hél?éﬁé%%¢%&?db EHH%%Hﬁ%?&W'PeSistor

11 can be
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height sizes of the converter 3 and the diode module 4
are arranged on the integral insulating substrate board
12.

As shown in Fig. 3, the three-phase alternating
current power supply 1 (confer Fig. 5) is connected to
input portions R, S and T of the integral insulating
substrate board 12 through the input wire line 2. A
portion formed between P;- P,-P3-P4 terminals of the
integral insulating substrate board 12 is connected
through the main circuit conductor P (plus pole
conductor) of the main circuit and also at a poxrtion
formed between Nj-N,~Ng5 terminals of the main circuit
the main circuit conductor N (minus pole conductor) éf
the main circuit is provided.

?he converter 3 or the diode mbdule 4 is arranged
selecéively just under portion of the input portions R,
S and T and the output portions P; P, Nji and N of
the integ;a{ insulating substrate board 12 as a
standard of S-phase terminals (S; terminal and Sq’

terminal). Accordingly, only one of the converter 3 or

the inverter



35 Further, the reason of the separated provision

structure of the cooling fin 17 for the both power converter neans
and the cooling fin 18 for the regenerating consunption resistor 11
is that, in 5 conparison with the installation portion for collecting
the large scale cooling fin at only a singl ggportion, with the
separated one by one provision structure the size of the cooling
fin can.-nake small and a freedom degree in arrangenent of the

arrangenment in the air ,B 10 d . On
the Aipdgrmpdnke f ats mrtually arsgngedat Boysyey heis

the air_duct 17. At ,an outlet port

the air duct 16,

installed to forma.ceilin

uct 16 can be hei ght ened

, of .
side of the air df@tn °1r°glt1%F ThES iRRTEGICR SIS & SiFCRdhI¥r ate board 12

is 15 supported
port side is suppSPPg

of the converter
portion side the

?n?ggrégﬁnggygﬁtfﬁrékﬁégﬁgﬁj further at a mddle
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a current detector for nmeasuring the

provision of a long sideways hole, this long sideways
hole is provided on the integral insulating substrate
board 12 as shown R and T of the integral insulating
substrate board in Fig. 3. Where there is the large
differences between Pi;-P, and Nj-N, of the integral
insulating substrate board 12 as shown in Fig. 3 the
power converter apparatus is connected through the main
circuit conductors P and N.

As a mater of course, on the integral insulating
substrate board 12 which is provided at the same
position of the input and the output terminals of the
respective electric mounting parts provided on the air
duct 16, a passing-through hole for passing through fhe
integral insulating substrate board 12 is provided and
in th}s passing-through hole a conductive bush member 2
comprising a copper pipe or a metal pipe having the
substantially same conductivity of copper is provided.

Furthgri P,~-P, portion and Ni-N; portion are
connected to the main circuit conductors P and N and to

the conductive bush member Z. And allowing the pass of

bR SenreReRe e kiR et c32 Glofe mong ¢

?vgrter



inverter 9. A detection value of the current detector

36 CTa is used for the control of the converter 3 and al so

a detection value of the current detector CTb is used for the
control _of the inverter 9. As shown in Fig. 1, on a control
substrate board 5 23, a mcroconputer gfgnot shown) for controlling the
converter 3 and the inverter 9 and so on. The control substrate
board 23 is provided at an upper portion of the integral insulating
substrate board 12 and the both . substrate hoards 12 and 23 are
connect ed t hr ough2ascIew membeintttitopgdie Gapactiveebush BREEPSLHZ,

The m croconputer |nput, 6 each of, the detection vahues f the current
detectors CTa andtB§bmasp @ixeuil conductorns, B,ang,N,of ¢ eaéngﬁgﬁe ual
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over froman inner wakbhm@fiy!Nehe conductive bush member % can form the
connection terminals of the main circuit conductors P
and N, from the main circuit conductors P and N the
10 current is allowed to flow to the input and the output
terminals of the respective electric mounting parts but
is not allowed extremely to flow toward the screw
member 34.
With the above stated construction, according to
15 the specification one of the converter 3 or the diode
module 4 can be freely provided without the remodeling
for the integral insulating substrate board 12 and can
be carried out easily to return to the original state.
On the other hand, the smoothing capacitor 5 has a
20 comparatively large size among the constituting .
components in the power conversion apparatus. As shown
in F%g. 1, a hole portion or a notch portion to which
the sﬁoothing capacitor 5 is allowed to enter is
provided on the integral insulating substrate board 12,
25 through tpe:hole portion (or the notch portion) an
upper portion of the smoothing capacitor 5 can be set

free.



cover 26. 25 I n succession, a detail construction of the

I ntegral insulating substrate board 12 of the power converter
apparatus according to the present invention

37 wi || be explained, on the eve of this explanation a

general substrate board of the power conver t4gr apparatus will be
descri bed. A conductor pattern of the general substrate board
5 is used mainly with a thickness of 35 mcron, however [
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and electrode portions P; and Ny of the smoothing capacitor
5. And further the connections between the electrode
portions Pg and Ny of the smoothing capacitor 5 and the
10 main circuit conductors P and N is connected and fixed
by projecting the main circuit conductors P and N from
the integral insulating substrate board 12.

As stated in the above, the reasons why the

smoothing capacitor 5 is taken in the integral

15 insulating substrate board so far as to make the hole
by opening the integral insulating substrate board 12
are that a whole arrangement area of the respective
electric mounting part constituting the power converter
apparatus is made to lessen small and further a whole

20 power converter apparatus is made compact according éo
the cooling of the smoothing capacitor 5.

%s a result, in a case where the smoothing
capacitor 5 is provide& an outside portion of the
integral insulating substrate board 12, the smoothing

25 capacito:‘sris provided a predetermined position near
the integral insulating substrate board 12 and the main

circuit conductors P and N on the integral insulating



20 T[err] denote are input termnals (the alternating current

side termnals) of the regeneration control type converter 3, and
P2 and N2 denote respectively a direct current plus output term na
and a djrect current m nus output term nal of the converter 3. 27a
denotes an 25 I nput term nal portion o#2PWM control signal for
driving the converter 3. 38
Rlerr]', S[err]', and T[err]' denote are input term nal s of the

non-regeneration tyge di ode nodul e 4 (indi en line),

an? PEe{r] anle[§P ftgéﬁﬁtép? pk%WQQ&H%?Qﬂéien ‘and cemrect &G ?Eﬁt pl us
out put ternina t
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supply 1 (gpnfer Fig. Fﬁkth%r?oﬂﬂgcégﬂn%ﬁklons etwe ‘ﬂhé“lﬁ?uﬁﬂ%ha theand T

of the integral insulat strate boar 12 thro e i nput
wireline 2. A 15utputpﬁé£mﬂﬂai§r@?dEﬁE“ﬂKﬁHéﬁﬂd”ddntaB&%&rb Bhar €hePlerr]

term nals of the Integral insulating substrate board 12 is
connect ed inkBEeEEN9t BRd MEhe d 11 W ir Ot WWndudRoel ©s apdl ® on
the integral insulating substrate board 12 are
connected and fixed by passing through the screw member
10 to the conductive bush member Zz which passes through
the integral insulating substrate board 12 similarly to
the case of the converter 3 or the diode module 4.
Further, as Pa-Pb portion shown in Fig. 3, in a
case where the main circuit conductors P and N are
15 crossed each other on the integral insulating substrate
board 12, using the conductive bush member 7z which
passes through the integral insulating substrate board
12, they can escape to a rear surface at Pa portion on
the integral insulating substrate board 12 and through
20 the main circuit conductor P which is connected to tﬁe
conductive bush member Z at the rear surface of the
inteqral insulating substrate board 12, they can come
out aéain at Pb portion at the front surface.
In a case where a part of the main circuit
25 conducto;§ é and N on the integral insulating substrate

board 12 is arranged in a three-dimensional structure

state, a following method can be adopted. Namely, at



conductor) of the main circuit and also at a portion f ormed

between N err]-Nerr]-Nerr] termnals of the main circuit 20 the main
circuit conductor N (m nus pole conductor) of the main circuit is
provi ded. The converter 3 or the diode nodule 4 is arranged
sel ectively just under portion of the inpug3portions R Sand T
and the output portions Plerr], Plerr], Nerr] and Nerr] of 25 t he
integral insulating substrate board 12 as a standard of S-phase

termnals (S[err] term nal aﬂd Eggwrgd ) terninal{. Accordiqgly, only
one of the convePBePO¥tapn the main ¢ircuit conductor P 1s risen once- 3g

t he di ode nodul e .4 | actual | arranged, . however nain circuit
B B (b, PEOV

at tgishpoatign 8r leaa&Frﬁ Ry, lding(ﬁﬂﬁﬁ?ﬁ%@gfgﬁrﬁﬂnga?ﬁe convert er
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and Tferr]') in %:E.gcg?guéo%‘#%&e ﬁ%tpéjﬁnéaﬁf ?i%%lﬁt()fconducto Ptf.lg.

y a

converter 3 and od _ are cause _ ErOV|S|on of a
ong 1 Seupys, hokgoskBsel onfe S Erautr, cppatiRbt o HEdEBromA e
arge R L e g e A et e
i nt egral bokRguli at hogpk UbsttRde. board 12 as shown in Fig. 3 the
Further, on the integral insulating substrate
board 12, as shown in Fig. 3, a conductor extends over
10 from a connection terminal B of the regenerating
consumption resistor 11 in the inverter 9. Such a
conductor is arranged from Bj portion to B; portion at
a rear side of the integral insulating substrate board
12 and at By portion the conductor is connected to a
15 connection line 15. On the other hand, the connection
terminal portions Pg and Ng are arranged on the
integral insulating substrate board 12 between the
input and the output terminal portions of the inverter
9 and the main circuit conductors P and N, and further
20 the inverter 9 has output terminals which are shown ﬁ,
V, and W, respectively.
As shown in Fig. 3, the power converter apparatus
comprises two gate drive circuits (GDC) 28a and 28b,
and the gate drive circuit (GDC) 28a drives the
26 converter 33through a control signal terminal portion
27a and the gate drive circuit (GDC) 28b drives the

inverter 9 through a control signal terminal portion



power converter apparatus is connected through the main 15 circuit
conductors P and N. As a mater of course, on the integra

i nsul ati ng substrate board 12 which is provided at the sane
position of the input and the output termi nals of the respective
el ectric nmounting parts provided on the air 4420 duct 16, a
passi ng-t hrough hole for passing through thé I ntegral insulating
substrate board 12 is provided and in this passing-through hole a
conductive bush menber Z conprising a copper pipe or a netal pipe
havi ng t he 27bsubespactively sarfhesnhdlahe dinlyeoriseppss |(§D§oo%$@|ed
25 Further, Plerr]-Plerr ortion and Nerr]-Nerr] portion are

connected to the

e
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conductive bush nenber Z. And allow ng the pass
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microcomputer on which the control substrate board 23
is mounted.

As shown in Fig. 3, the power converter apparatus
comprises a voltage detection circuit (VDC) 29a for the
converter 3 and this voltage detection circuit (VDC)
29a detects the direct current voltage (the voltage of
the smoothing capacitor 5) of the main circuit using an
insulating amplifier (not shown in figure) and the like.
This detection voltage is transmitted through the
connector 25a to the microcomputer which is mounted on
the control substrate board 23 and is used for the |
output voltage control of the converter 3.

As shown in Fig. 3, the power converter apparatué
conprises a voltage detection circuit (VDC) 29b for the
invegter 9 and this voltage detection circuit (VDC) 2%
detects the direct current voltage (the voltage of the
smoothing capacitor 5) of the main circuit. 1In
accordance éith a predetermined established detection
level, the above stated voltage detection circuit (VDC})

29b judges a start and a stop of the power generating



termnals of the respective electric nounting parts but I S not

all owed extrenely to flow toward the screw menber 34.

Wth the above stated construction, according to 15 t he specification
one of the converter 3 or the diode nodul e 4 can be freely provided
wi t hout the renodeling for the integgal insulating substrate board
12 and can be carried out easily to return to the original state.
On the other hand, the snpothing capacitor 5 has a 20 conparatively

| arge size anobng the constituting conponents in the power
conversi on appar acessumptiemvgentrol and fuxter) trangwisspsr Le8RLIBroR notch
portion to which . the snoot hing capacitor 5 is_allowed to enter is
provi ded on the i hhegiadomert | Ehroughs CONRESERX2%P, tooghe  (hyough the

hol e portion (or the notch portion) an upp portjion.of the
snoot hi ng capacitBFC§°E%mP¥£§§nﬁhlgh is moynted o% %Be con%rol substrate
41 coiﬁiggly, t he connecti ons between the el ectrode
portions P[err] 4 efT! of the snoothing capacitor 5 and the

a
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of the main circugly the 1nvEAMHY Hab B FMINMAAFLHEELBE.  NEnnET GRS Of

where in place of the regeneration control type
converter 3 a non-regeneration type diode module 4 is
adopted, in normally there is no existence of means for

10 controlling the direct current voltage of the main
circuit such as the converter 3, even the direct
current voltage becomes abnormally high, there is no
means for protecting the smoothing capacitor 5 and the
inverter 9.

15 Therefore, the voltage detection circuit (VDC) 29b
has a function in which when the direct current voltage
in the main circuit becomes abnormally high, according
to another detection level which differs from the
detection level of the voltage detection circuit (VDC)

20 29b at a side of the inverter 9, a single for stoppiﬁg
the inverter 9 is outputted to the microcomputer which
is mounted on the control substrate board 23.

* Between from the control input signal terminal
portions 27a and 27b to the gate drive circuits (GDC)

25 28a and 2§b:are wired according to a conductor pattern
g and further between from the direct current portions

of the main circuit conductors P and N and the



el ectrode portions P[err] and N err] of the snoothing capacitor 5.
And further the connections between the el ectrode portions Plerr]
and N err] of the snobothing capacitor 5 and the 10 main circuit
conductors P and N is connected and fi xed by projecting the main
circuit conductors P and N from theqg ntegral insulating substrate
board 12. As stated in the above, the reasons why the

snoot hing capacitor 5 is taken in the integral 15 insulating substrate
board so far as to make the hale y opening the |ntegral I psul ati ng
substrate board 1pespective jreltagg 4§ﬁﬂ%ﬂ¥9na9#§ﬁﬁéﬁﬁnivg?éa ot amd 29b
respective el ectric nountjn aPart co stltutlng éhe Pomer converter

apparatus is maded¥® YEEeIAGRTIL ugtRRopatt power
converter apparatus i e Cco [ acgor cool of the
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substrate ard 1 rCUI con ors on the

integral insulati ral insulating substrate board 12 51m11 ose
substrate board 1 ca% ?engt%en and connect to the ec rodh
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voltage detection circuits (VDC) 29a and 29b. From two
phases selected from among the three-phase alternating

10 current input terminals R, S and T, the control power
supply unit (CPS) 30 receives the alternating current
electric power through a conductor pattern {(not shown
in figure) mounted on the integral insulating substrate
board 12 and steps down the alternating current main

15 circuit power supply voltage through a small size
transformer (TR) 31 which is provided in the control
power supply unit (CPS) 30.

The control power supply unit (CPS) 30 converts to

a predetermined direct current voltage and supplies the

20 electric power to each of the circuits and another .
control substrate board 23. The direct current
prepqred by the control power supply unit (CPS) 30
which.is mounted on the integral insulating substrate
board 12 is supplied to the separated control substrate

25 board 23 Fhiough a repeating connector 32.

As shown in Fig. 3, the power converter apparatus

comprises two gate drive power supply units (GDPS) 33a



integral insulating substrate board 12. 5 Furt her, the connections

bet ween the i nput and the output termnals of the magnetic
contactor 7 and the inverter 9 and the main circuit conductors P
and N on the integral |nsulat|ng substrate board 12 are

connected and fixed by passing through the gerew nmenber 10 to the
conductive bush nenber Z which passes through the integral

i nsul ating substrate board 12 simlarly to the case of the
converter 3 or the diode nodul e 4. Further, as Pa-Pb portion
shown in Fig. 3, RAda33b and ipAaqcqwdance methaithecddeget €BFEGBEOrs P and
N are 15 crossed each other_on the integral, |nsulat|9g substrate

board 12, using t RelEBEBUBFERRTEAIN rembdresPsftiive control” power SERPLYgh

t he |ntegral |nsuIaL|n subs can escige to a
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insulated separately, using DC/DC converter (not shown

in figure).

10 As a matter of course, the communication lines
between the converter 3 and the inverter 9 and the gate
drive circuits (GDC) 28a and 28b, between the direct
current voltage portion and the voltage detection
circuits 29a and 29b of the main circuit, and between

15 the control power supply unit (CPS) 30 and the gate
drive power supply units (GDPS) 33a and 33b, and the
like are connected with the shortest distance using the
conductor patterns.

Further the drive circuit conductor patterns and

20 the control power supply conductor patterns of the .
above stated means are provided separately from the
mainicircuit conductors P and N, thereby the
contaﬁination of the noises can be avoided.

Fig. 5 is a schematic circuit construction view

25 (corresponds to the component arrangement view in Fig.

3) for altering from the non-regeneration type diode

module to the regeneration control type converter. The



Pa portion the main circuit conductor P is risen once in the air

and by providing a predeterm ned space between the main circuit
conductor P and the main circuit conductor Nthe main circuit
conductor P is 5 crossed by the main circuit conductor Nin the air
and again is returned to the integgal insulating substrate

board 12 at Pb portion. Further, on the integral insulating
substrate board 12, as shown in Fig. 3, a conductor extends over

10 froma connection term_ nal B _of the regenerating consunpti on

resistor 11 in tARRViesRken & agd thendjode module dhpfctthe meigy CixgBALf r om
Bl[err] portion to Blerr] por a rear side aof the integral
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circuits (GDC) 28a an e gate drive circuit _
drives the 25 moddl@‘lle_rifse"ta%ehhbﬁﬁghréncﬁ’ﬁ'érﬂitééﬁﬁlmixis@flr&t&%lg portion

27a and the gate drive circuit (GDC) 28b drives the I nverter 9
through a contr gusstgdle beardnab RAEtaANarrow mark (b) shows a
construction where after the take-off the diode module
10 4 the converter 3 is provided and connected to the
integral insulating substrate board 12.
Accordingly, as a matter of course, to P; and N;
after the alternation no component is connected, and to
P, and N, the converter 3 is connected. The
15 constituting components shown in a broken line are the
circuits and the power supply portions which are
mounted on the integral insulating substrate board 12
and the electric mounting parts which are provided at
the lower portion of the integral insulating substrate
20 board 12. .
As stated in the above, on the same integral
insulgting substrate board 12 having the main circuit
conductors P and N, the control power supply unit (CPS)
30, the voltage detection circuits (VDC) 29a and 29D,
25 the gate grive circuits (GDC) 28a and 28b of the
respective element, and the gate drive power supply

units (GDPS) 3a and 33b are provided, (the main circuit



44 27b, respectively. These gate drive circuits (GDC) 28a

and 28b are provided on the sane integral insulating substrate
board 12, nanely the integral insulating substrate board 12 on
which the main circuit conductors 5 P and N are provided. A signal
(PWM control signal) to each of theygate drive circuits (GDC) 28a
and 28b is out putted through the connectors 25a and 25b fromthe
m croconput er on which the control substrate board 23 i s nmount ed.

10 As shown in Fig. 3, the power converter apparatuys
conprises a vol t a§ENGREELES oANE | T ¥egRAYive £ipsuithare integraddyerter 3
and this voltage detection_cir Qa detects the dir

current vol tage (WHE® éktaﬁ%do_gééhég¢%%?rﬂ?%ﬁﬁﬁnéiQQinigpgei Eng)Pagg%he
e SLTEU USTGLRD ol evrsc ASHFLLIG SR it CIol Shan el g
connector 252, Lo, 41 HLELOGRIR S Moy P YESLAN g spe abBRe" O
(e SO % chftson of 183 HOAT BlnGul SIMBRIREEEY, . |
Yoo i RS eSS RS oddRorih, g andehgl = e
of the main circugheckRic mounting parts of the integral insulating
substrate board 12 are directly connected.
As a result, it is unnecessary to secure the
10 separate space for the respective circuits such as the
gate drive circuits (GDC) 28a and 28b, the voltage
detection circuits (VDC) 29%a and 29D, the control power
supply unit (CPS) 30, the gate drive power supply units
(GDPS) 33a, 33b and the like.
15 Further, since there is no wire line drawing-
around manual working in the three-dimensional
structure state between the respective circuits
including the main circuit wiring, it can be dispensed
with the wiring miss work. Further, there is no
20 anxious about the noise intrusion from the wire line
drawing-around portion in the case of the separated
prov%sion, thereby the improvement in the reliability
property of the power converter apparatus can be
attained.
25 Furtnpri without the remodeling of the integral

insulating substrate board 12 and without the

alternation of the wiring, according to demands the
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nverter 9 is outputted to

the m croconput er gwhpeH (the diode module 4 is merely exchanged with the

converter 3) only by a fastening using the screws.

Therefore the improvement in the operation

10 performance by the improvement in the power factor and

the energy saving of the power converter apparatus can

be improved. Inversely, in similarly the alternation

for alternating from the converter operation method to

the diode module operation method can be simply

15 performed.

Further, in this embodiment (Mode 1) of the power

converter apparatus according to the present invention,

in a case where the main circuit electric mounting part

breaks down, only pulling off the screw member of the

20 integral insulating substrate board 12, since the

electric mounting parts and the air.duct 16 can

separate from the integral insulating substrate board

12; only the breakdown electric mounting part can be

exchanged. Accordingly, the power converter apparatus

>

25 having the very easy maintenance can be provided.

Further, in Fig. 3, means shown in the broken line

in the power supply apparatus are the main circuit



is mounted on the control substrate board 23. Bet ween from t he

control input signal term nal portions 27a and 27b to the gate
drive circuits (GC) 25 28a and 28b are wired according to a conductor
pattern g and further between fromthe direct current portions

of the main circuit conductors P and N and sthe

46 respective voltage detection circuits (VDC) 29a and 29b

are wired according to a conductor pattern f. As shown in Fig.
3, the power converter apparatuys conprises a cantrol power supply

unit (CPS) 30 an&lEgtyicsmountipg:Partsollehe SYWSFLAT 3 c&pgpesdicde
Proee®® " "E, mogng, d S BoahPElk PSS g S at T o 1O
e et b YR 80RO o R W, e, peV3ER

ﬁ:gg} Cglsst Ee gl ?ggn-égﬁehgigﬁrapé?ﬁ?bp%éh Jé? e%‘for‘{jtszd%g%r l{?ﬁ &&% a ggnduct or
Cibstrate S - ezsion pf the' sfkRa iR Flatihd Mudleatd bosti1dt "1

31 uhi ch'i 5 provi ded T natonera R 3 S0AE example AN P 50,
conductor structure comprising an insulating member Q
having a high dielectric constant between the main
circuit conductors P and N will be explained in detail

10 referring to Fig. 6.
As shown in Fig, 6, one example of the conductor
structure according to the present invention forms a
condenser structure. Namely, the main circuit
conductor N and the main circuit conductor N are
15 provided in parallel on the integral insulating
substrate board 12 and between the main circuit
conductors P and N faced each other the insulating
member Q (a glass epoxy resin member and the like)
having the high dielectric constant is adhesively
20 arranged.
Namely, on the same integral insulating substrate
boarq 12 on which the respective gate drive circuits
(GDC) 28a and 28b and the respective direct current
voltage detection circuits (VDC) 29%a and 29b and the
25 control Eow%r supply unit (CPS) 30 and the like of the
| converter 3 and the inverter 9 are provided. The main

circuit is formed as the condenser structure using the



The control power supply unit (CPS) 30 converts to a predeterm ned

direct current voltage and supplies the 20 el ectric power to each of
the circuits and anot her control substrate board 23. The direct
current prepared by the control power supply unit (CPS) 30

which is mounted on the integral insulatinggsubstrate board 12 is
supplied to the separated control substrate 25 board 23 through a
repeati ng connector 32. As shown in Fig. 3, the power converter
appar at us conprises two gate drive power supply units (GDPS) 33a
47 and 3B®LRACILYFHHe e oS EhapﬁeNdﬁﬂécghéutm%#&atlng

vol tage prepared by the respective control_ ,power unit (CPS)

. supply
30, each of the gHEBPRFQabg dgphigh dielectygict qopsirsy. sFNEREB3H
makes and supplies a 5 predeterm ned direct current %ﬁgta e tq each of
t he gate ﬁ?i%e“‘%"r‘i%iqu QREBEL 2822 A 1886 1 I PRI LT RAARSIr P
the el enents of the nverter 3 and the inverter, 9 LS . ] hsul at ed
separately, usinga%fj QRNR&NRRﬁvﬁa%QPa§h8@N side of Fnr}gﬁﬁr%ﬁég %Rﬁ a
As a matter of co#éﬁg,s%$e comuni cation |ines bet ween t he
converter and thé rnverter 9 and the gate drive circuits (GDC)

O ang Goractronc ™" HBFa] e olarprofR ARt CPRE LR and L1
bet ween conductor structure is requested a following next
formula (1), where the dielectric constant of the
insulating member Q is €, a distance between formed
10 two main circuit conductors P and N is t, and a
conductor area which is defined the two main circuit
conductors P and N faced each other is A.
C= € x A/t (1)
Accordingly, since the faced conductor area A
15 formed between the two main circuit conductors P and N
is determined by the current capacity or the wiring
length, forming thinner (making t small) the insulating
member Q having the high dielectric constant which can
select freely as far as the withstanding voltage
20 permits, the electrostatic capacity C between the main
circuit conductors P and N can be increased.

On the other hand, the high harmonic wave current
having the high frequency flows in the main circuit
conductors P and N by in accordance with on and off

25 control of éhe variable control element of the

converter 3 or the inverter 9. According to this high

harmonic wave current, the radiation noises are



15 the control power supply unit (CPS) 30 and the gate drive
power supply units (GDPS) 33a and 33b, and the | i ke are connected
with the shortest distance using the conductor patterns.

Further the drive circuit conductor patterns and 20 the control power
supply conductor patterns of the alpgve stated nmeans are provided
separately fromthe main circuit conductors P and N, thereby the
contam nation of the noises can be avoi ded. Fig. 5is a
schematic circuit_construction view 25 (corresponds to the conponent
arrangenent vi ewdigahagged from the mainatikeyhy IIMHIIRESHEFh-andgdnerati on
type di ode nodul e to .the regeneration control t e converter The
48 conv %ﬁeﬁ?ﬁﬁnéaﬂhénéiBgBCﬁﬁd%F% FLGRD 1R

formthe parallel CtIO .circuit and since the arrangenent
position is the §H5€ n?ﬁn@nélaggaﬁgtus‘ stated in the above,

Pn et aur e, Conv%fetreerm?"a?ﬁgﬁqﬁéyﬁlﬁaﬁc SiBhetE B Feeiah “ohore ﬂ'e
di ode ﬂﬁ%@se% HQKEHOQBf ﬁ?&th? 'rE‘ﬂﬂéﬂeﬂe@s%h%Ekggstatlc

substrate oard 1 an arrOM/nar construction whe

af ter the take-ofdadadiode Hadytes i quidalift QIS rd SRk dod

Rg denotes an equivalent serial resistor, and Ly
denotes an equivalent series inductance.
The high harmonic wave current, which flows in the
10 main circuit provided on the integral insulating
substrate board 12, flows bypassing between the main
eircuit conductor P, the insulating member Q having the
high dielectric constant and the main circuit conductor
N. In this time, a filter effect causes according to
15 the electrostatic capacity C of the condenser structure
comprising the main circuit conductor P, the insulating
member Q and the main circuit conductor N which are
provided on the integral insulating substrate board 12.
And the high harmonic wave current having the high
20 frequency can be reduced and further the noises
radiated through the main circuit can be reduced.
gurther, in a case where the variable control
element of the converter 3 or the inverter 9 shields
the current, a spike like shape large voltage generates
25 under the lnfluences of the self inductance of the main
circuit wiring. And due to this large voltage value,

there is an afraid that the variable control element of



integral insulating substrate board 12. Accordingly, as a

matter of courser to Plerr] and N err] after the alternation no
conponent is connected, and to Plerr] and Nferr] the converter 3 is
connected. The 15 constituting conponents shown in a broken line are

t he circuits and the power supply pggtions which are

nmounted on the integral insulating substrate board 12 and the

el ectric nmounting parts which are provided at the | ower portion of
the integral insulating substrate 20 boar d st at ed

. 12. As
in the above, on the @em¥eriRlgt Ar the inverfeq g PRy deBtTP¥te board 12
havi ng the main circuj conduc

o i (s e O it R Rl o
;ﬁngggi \;(raee:ocra(r)rsinﬁ}r%‘ﬁijttt%n _QE?R%DKPI&BEsVI d.adj'gﬁf’}:’%y(&)PS) 3a
i o fcme%ﬂ ¢he The A lcarae.of. e HaPHY"

electzic untinggé%é€§t§ﬁ%2%”%?%%§Hf225%§&%§ ?%gﬂabiﬁer, gp? %é%?gshomn I n

Fig. 2) are artangedeainihe JOMige San beelstoaisiedl hepiptgaral chasul ati ng

substrate board 1 _ _ ore the main circuit cpnductors P and N
and the ekgeké | T1 0P WHAPY wAltlayOlcanN®el Reattal i8Rl shibBer

effect) according to the electrostatic capacity C of
the condenser structure.

10 As another embodiment (Mode 2) of the power
converter apparatus according to the present invention,
a second structure of a combination of the main circuit
conductors P and N will be explained referring to Fig.
8 and Fig. 9.

15 Fig. 8 and Fig. 9 show the structure where the
high harmonic wave current, the reduction of the
radiation noises, and spike voltage reduction effect
according to the electrostatic capacity C are
heightened. The above matters are explained in the

20 first structure of the combination of the main circuit
conductors shown in Fig. 6 and Fig. 7. PFurther, Fig. 8
showg a concept view for explaining the condenser
struc£ure of Fig. 9.

As to the integral insulating substrate board 12,

25 the mate;}ai (for example, a glass epoxy material,
etc.) having the high dielectric constant is used. As

shown in Fig. 9, similar to a conductor pattern of a



substrate board 12 are directly connected. As aresult, it is

unnecessary to secure the 10 separate space for the respective
circuits such as the gate drive circuits (GC) 28a and 28b, the

vol t age detection circuits (VDC) 29a and 29b, the control power
supply unit (CPS) 30, the gate drive power §upply units (GDPS) 33a,
33b and the like. 15 Further, since there is no wire |line draw ng-
around manual working in the three-dinmensional structure state

bet ween the respective circuits including the,maip ciycuit wiring,
it can be di spensggneral multi-layere cRnduSEOr sERGOPRIP FEHEFIt there is no

20 anxi ous about .t he noi se i usion fromthe wre |ljine

?Lavvi Bg- ?Lou_nd po‘r’?’?%"ﬁ{#%st {Fﬁ 3&92%{ 5‘fre|t Hf‘%éEZFEt génjacen{:fy ?J’?q)vihsi on,
ere e i nproyenen e relia [ . power

conver?er apngat %r%%ﬁpéé}ly in pér Ighn 89h QgherpggpgnF%9§$ﬁ§?§%§ﬁﬁuaut

t he renodel i ng of lntegral, . . i l.ati.ng .su r d 12 and

wi t hout the péf‘rg c%rgroﬁigta} (}r?lgfknteﬁes v%q'?:;éﬁg,&bgcggrgﬁ%gﬁ%ge%{e)%nds t he

go .5 Conveiﬁé%h'éﬁ{g{ BRI HoR t1?? di ode rodul e .
peration nethod 1n I C he regeneration electric power is
consunmed in the regengief i i CHHTEEAEd structure, as shown a broken
line in Fig. 8, as to the equivalent electrostatic
capacity C, three faces forms a condenser structure.
Such a condenser structure comprises a condenser
10 component C; according to an upper face between the
main circuit conductor P and the main circuit conductor
-N, a condenser component C, according to a faced face
of the main circuit conductors P and N, and a condenser
component C3 according to a lower face of the main
15 ¢ircuit conductors P and N, as a result the increase in
the electrostatic capacity C can be obtained.

In other words, since the integral insulating
substrate board 12 itself is formed using the
dielectric material, the filter effect (the reduction

20 in the high harmonic wave current and the restraint in
the radiation noises) according to the condenser
struc;ure and the spike voltage reduction effect can be
increésed.

Further, as a further embodiment (Mode 3) of the

25 power conyeéter apparatus according to the present

invention, a third structure (a condenser structure) of

a combination of the main circuit conductors P and N



resistor 11 to the converter operation nmethod in which 5 the electric
power can regenerate to the three-phase alternating current power
supply can be carried out sinply (the diode nodule 4 is nerely
exchanged with the converter 3) only by a fastening using the
SCrews. Therefore the inprovenegg in the operation 10
performance by the inprovenent in the power factor and t he energy
savi ng of the power converter apparatus can be i nproved. Inversely,
insimlarly the alternation for alternating fromthe converter
operation nethod ¥&ll be explajned sg@fexsdndet8pEidti bh- met hod can be sinply
15 per formed. Further, in this enbgdi nt &Nbde.l of the
PEELf ™R

power " con\éert'EPeaB_%ﬁlF%‘P i’&fc@rad’ll'hé’ft &henglp DEHY on,
t it I, ' .
€38, 0 AR 45 S, AR s B,
trat 12 | | [ ' , '
duct 16 can < "BrofideT 48T rantnEaR ahfab FRED) ERPR L ARG o
12; only the bfea%ﬂ&“@ngéﬁgéi'fhé8¥£€£n§93§%§5§8%@ Bﬁard 12,  tf&changed.

Accordi ngly, the power cofiverter appar at aving the very easy

mai nt enance can b@or%é’i"'té’de (eor the diodelHblOEE 4? ngf&)@idéc% é@%shovm in
I'n th t

t he broken line power supply apparatus are e maln circuit
lower portion of the integral insulating substrate

board 12, the magnetic contactor 7, the smoothing
capacitor 5, and the inverter 9, etc. are connected and
10 fixed using a screw member 34.

A passing-through hole is formed in the integral
insulating substrate board 12 to pass through the screw
member 34 and to this passing-through hole a conductive
bush member %, for example a copper pipe, is inserted,

15 thereby this conductive bush member Z and the integral
insulating substrate board 12 and the main circuit
conductors P and N are strongly contacted and fixed.

The insulating substrate board 12 used in this
embodiment (Mode 3) uses the material having the high

20 dielectric constant, the main circuit conductor P is.
provided on the upper face of the integral insulating
substfate board 12 and the main circuit conductor N is
provided on the lower face to face to the main circuit
conductor P. Accordingly, as the integral insulating

25 substrate’béard 12 serves as the dielectric material,
the condenser structure is formed between the integral

insulating substrate board 12, the main circuit



el ectric mounting parts (the converter 3 or the diode nodul e 4, the

magnetic contactor 7, the inverter 9) and such main circuit

el ectric nmounting parts are provided on the air duct 17 which is
provi ded at the | ower 5 portion of the integral insulating substrate
board 12. Next, as shown in Figg 3, one exanple of a

conductor structure conprising an insul ating nmenber Q havi ng a hi gh
di el ectric constant between the main circuit conductors P and N
will be explained in detail 1Q referring to Fig, As
shown in Fig, 6,C@W§°§%8ﬁppea8ﬂ the mahaueiwPuit °°nd“Q§ﬂﬁU@¥ure accor di ng
to the present invention forns condenser structure. nely, the
main circuit Wiy Pbﬂvﬁnatﬁﬁédnﬁ?ﬂgﬁ?$%ﬁlﬁ Qﬁﬁﬁﬂﬁﬁmﬁkh@ are 15

provided in para e integral insulatin bstrate board 12

aEd betm?en t he ﬁ%FﬁngP% petor drea %oﬁﬁﬁ¥?0+€ the, fP59 &)eg@ﬁ o}hﬁr
havi ng © hgtlmngh Bk APRER T RS, EheSF ESREREE e Oy VT, e dEge’ <©)
Nanel y, the S%ﬁ% kﬂkegﬁikeknégkéétngg§i$§%1§§é2ﬁ%§h haxy n%Eq§%% on whi ch

t he respec ive @ rrve rcul
respective direc n get CUI 9a and
29b and the 25 %ngpsgﬁt%BﬁkSoXE%tgg unltﬁ§%§§3b¢§ theﬁﬁgﬁ &f the
converter 3 and the bB%@&t@6n9e§ﬁ8rpéﬁyéﬁﬁgus1WKiéﬁ“dhn corresﬁ%hﬁ?%bt i's

formed as the condenSer structure using t
the high harmonic wave regulatlon in feature can be

provided.

10 Further, with respect to the arrangement position
of the main circuit conductors P and N, the main
circuit conductor N is provided on the upper face of
the insulating substrate board 12 with the opposite
state shown in Fig. 10, the main circuit conductor P is

15 provided on the lower face of the insulating substrate
board 12 which faces to the main circuit conductor N,
in this case the effects similar to the above stated
power converter apparatus structure can be obtained.

As a further embodiment (Mode 4) of the power

20 converter apparatus according to the present inventién,
a fourth structure (a condenser structure) of a
combipation of the main circuit conductors P and N will
be explained referring to Fig. 11.

On the 1ntegral insulating substrate board 12 on

25 which the gate drive circuits (GDC) 28a and 28b, the

direct current voltage detection circuits (VDC) 29a and

29b, and the control power supply unit (CPS) 30 etc.



52 main circuit conductors P and N and the insul ating

menber Q having the high dielectric constant. Further, as a matter
of course, the main circuit conductors P . and N can be provided at
any side of aright side and a 5 | eft side. ~ Herein, the
el ectrostatic capacity C of the congictor structure is requested a
fol |l ow ng next formula (1), where the dielectric constant of the
insul ating nenber Qis [err], a distance bet ween fornmed 10 two main
circuit conductors P and Njs t, and conductor area which is
defined the two n&e TQYRLRY. As smw@oﬁ@u@tlﬂr'slﬂ’raﬁdpl\ﬁFac@@a%dﬁﬁm her is

A C. =, e e e e e e e e
Accordingly, sincE-IFEY geoé{ii"hcgﬁ‘?&h&qt'orth% é&sﬂlagé‘:z‘g me%zﬁe% ﬁ‘f%rﬁ%ﬁnf
[ eterm ne e curr

tapacity of the. ﬁ*ﬂ‘*‘ffe"fesct@i%“%e%ﬁanetoPh&dEShehwaﬁarcm#gcqn 99 the
[ [ [ st ant ch can
select Treely as § dracunes iYRAY daiRaredl ifl, §edibhee SATDAN e 1o

el ectrostagic capgagd ‘QQEMeen the main circuit conductors P and
N can be |§creased ﬁé&é& ’ On the ot her hanq, t he high har noni ¢ wave
current havi ngs tdeatd i d el e, @ cb”FthgﬂEﬁfaﬁiﬁ ui t
conductors P and N by in accordance with oy and of 2 control of the

variabl e control mdni@nto tfaiih® the high dielectric constant is

provided all over between the main circuit conductors P
and N which are provided on upper face of the integral

10 insulating substrate board 12 and then the condenser
structure is formed. Accordingly, the high frequency
and the high harmonic wave current can be reduced, the
magnetic noises which are radiated through the main
circuit conductors P and N can be restrained, and

15 further the spike voltage can be restrained.

Further, there a case where an installation space
of the integral insulating substrate board 12 in the
power converter apparatus is not a straight shape but
is a L shape in plane and the integral insulating

20 substrate board 12 is not received single in the powér
conversion apparatus.

%n this case, as shown in Fig. 3, in place of the
inteQ?al insulating substrate board 12 where the gate
drive circuits (GDC) 28a and 28b, the direct current

25 voltage detectlon circuits (VDC) 2%9a and 29b, and the
| control power supply unit (CPS) 30 and the like are

integrally wired on the same integral insulating



converter 3 or the inverter 9. According to this high har noni ¢ wave
current, the radiation noises are

53 di scharged fromthe main circuit conductors P and N

therefore bad influences are given to other circuits and the

machi nes and appar at us. Her ei nggan equi val ent circuit of a
gener al 5 condenser is shown in Fig. 7. ({err] denotes electrostatic
capacitor, r denotes an equival ent parallel resistor, Rl err]
denotes an equival ent serial resistor, and L[err] . denotes an
equi val ent seri esSERALERRACROard 12, formingridenisgRorRingnFaPAEFECELPrent
which flows in the 1

0 main circuit prqvided on the integral insulatin
substrate board 128 FP@MEOEQ$%§§i?EP?ﬁﬁ§&§§$ﬁﬁﬁ§tﬁhgﬁar% can gEiPEﬁath )
conductor P, the i,nsul.atin er Q haying the high dielectric
constant and the H&VﬁdépgchFEEEW%d%t%ﬁag 5 % ﬁpnwﬁrFﬁFsgtPﬁeghﬁ filter
ef fect causes accqrdi,ng t 5 the, el ect t at,l Cihty C of the
condenser structu égde mogu;{'%oﬁp?‘?%i%gsjt‘#e oréi%rs?eci&rn%ggtig%orbldﬁctor P, the

| nsul ati ng TeRhel eaNdo LS, BLE Gid Wl 1 SN el ¥ N edio 8l €
? nﬁ%stréigﬂ%oar 1%% %na t he

provi ded oé the integral "insula

! . at1ng sub:
i gh harmoni ¢ vaveeeyreqet havindk Wit Nk o0 the cbng@ueasy3cap pher educed
and further the noises radi ated through the main circuit can be

reduced. diode module 4 is formed by the starting current

restraining resistor 6, the magnetic contactor 7 and
the smoothing capacitor 5, on the other hand the side

10 of the inverter 9 is formed from the smoothing
capacitor 5 to the inverter 9, thereby I shape two
division arrangement can be obtained. As stated in the
above, employing the above two division substrate board
structure, it is possible to align with the arrangement

15 space shape and also to heighten the freedom degree of
the arrangement.

As stated in the above, as shown in Fig. 6, Fig. 9,

Fig. 10 and Fig. 11, since the main circuit conductors
P and N and the insulating member Q having the high

20 dielectric constant are fixed strongly to the integrél
insulating substrate board 12, against the vibration
etc.;during the apparatus transportation, the peel-off
and éhe position displacement of the main circuit
conductors P and N and the insulating member Q from the

25 integral‘in;ulating substrate board 12 can be prevented
and the generation of the vibration due to the main

circuit conductors P and N and the insulating member Q



Further, in a case where the variable control el ement of the
converter 3 or the inverter 9 shields the current, a spike like
shape | arge vol tage generates 25 under the influences of the self

i nductance of the main circuit wiring. And due to this |arge
vol t age val ue, there is an afraid tiggt the variable control el enment
of 54 the converter 3 or
the inverter 9 may destroy. However, as stated in the above,
since the main circuit conductors P and N are provi ded adjacently
in par al | ERD PRePEeVenteduct ance of the naln circuit 5

conductors P and Nis negated each other, the s | i ke shape
vol tage can be restrafAdd. 1ui®hdrcirfeitry con ?ﬁﬂq&iqq Nd-e¥hgdeavol t age

be reduced (t bber ffect ding to the el ectrostat
capaci 1y Cor . erthgpChpaninens Biodk ) ¥ Yty Bt SOReSiigrie ¢ ¢

mbodi Mode 2 t t di ng t
The prosent i nvenePaAzatis 88Skaing sy Gl RAGD o ART SbtbRnat oA of t ho

e, el AR AR R SRR G D0
01 € e B e UL B e s, foRBUATRACR LTS
capacity C are  giode module operation system having only a full wave
rectification.
With the above power converter apparatus
10 construction, the same performance and the same effects
in a case of the control of the power converter
apparatus can be obtained, in such above case the
converter 3 is taken off from the main circuit of the
power converter apparatus shown in Fig. 5 but the diode
15 module 4 is installed.
In other words, on the same integral insulating
substrate board 12, the main circuit conductors P and N
and the constituting components enclosed in a broken
line are integrally wired and mounted on the same
20 integral insulating substrate board 12 or installed én
the lower face of the integral insulating substrate
boarq 12. Also the main circuit conductors P and N
employ one of the condenser structure shown in Fig. 6
and Fig. 9, Fig. 19 and Fig. 11.
25 Therqfd;e, the power saving of the wiring work,
the reduction of the wiring miss, the restraint in the

radiation noises, the reduction in the spike voltage of



hei ght ened. The above matters are explained in the 20 first structure
of the conbination of the main circuit conductors shown in Fig. 6
and Fig. 7. Further, Fig. 8 shows a concept view for explaining the
condenser structure of Fig. 9. As to the integra

i nsul ati ng substrate board 12, 25 t he terial (for exanple, a glass
epoxy materi al, etc.) having the high dielectric constant is used.
As _ shown in Fig. 9, simlar to a conductor pattern of a

general multi-layer conductor, the main circuit conductors P and N
are install ed adjtkerpowenmpnverter apparasiarrs PRLAARER: ol FREERCHK her at
an i nternedi ate portion of a thickness directign on ige I nt egral

5 i nsul ati ng 8iMRe reie TREANETAEINg ConsumPtloﬂlFﬁS%ﬁE°§b e*8tated
structure, as shown a, br n Fi val ent
el ectrostatic recer%%gakﬁtEPQSaHﬁ1F§€tf&@esafgWﬁilas&Bﬁdéﬂsﬁrgﬂgi%cture.

Such a condenser structure CQ%%% ses _a.condens conponent (err]

according to an uBpErT ST SPR3rgtus can %ﬁaoﬁggﬁpgﬂrt conductor P and
e T S SR Rl pe, wnd m SRR LU E R BeeRgkno O
condenser pS PP OPE R 1A 1S utdnY LOWBEnERES BhcifEedBiN

the broken line are the electric mounting parts which

includes the main circuit conductors P and N and are

mounted on the upper surface of the integral insulating

10 substrate board 12 or are provided on the lower surface

of the integral insulating substrate board 12.

In the operation method of the power converter
apparatus shown in Fig. 12, since the input side is the
diode module 4, the electric power generated during the

15 consumption of the induction electric motor (IM) 14 can
not regenerate at the three-phase input power supply
side but is charged in the smoothing capacitor 5.
Then, the voltage (the main circuit direct current
voltage) of the smoothing capacitor 5 becomes high, in
20 a case where the voltage exceeds the detection level,
which is set in advance in the voltage detection
circu;t (VDC) 29b, a signal (an output of the voltage
detection circuit (VDC) 29b) is transmitted to the
mlcrocomputer which is mounted on the control substrate
25 board 23, thereby an ON and OFF control of the
switching device 10 is carried out from the control

substrate board (CSB) 23 through the gate drive circuit



15 circuit conductors P and N, as a result the increase in

el ectrostatic ca

pacity C can be obtai ned. I n other words,

t he

since the integral insulating substrate board 12 itself is forned

usi ng the

dielectric material, the filter effect (the reduction

in the high harnmonic wave current and the ggstraint in t he
radi ati on noi ses) according to the condenser structure and the

spi ke voltage re
Further, as a fu
apparatus accord
condenser struct
conductors P and
wi |l be explaine
of the electric

N which are

5 the integr
(or the digpde no
i ntegral insulat
t he snoot hi ng

and 10 fixed usi

hole is forned i

10

15

20

25

duction effect can be i ncreased.
rther enbodi nent (Mode 3) of the 25 power converte

r

20

i(FBC 02Ble present invention, a third structure (a

ure) _of

] a conbi nati on, of Fpe mai n .Circquit
N According to an ON operation o

the switchiag

i nal s of each

f ' [ g.. 10. h \
gﬁ&ﬁf’g:\éb?gtﬁg gi%%ﬁ%%c HOYHe %i%eclupgg} t%rlg%n&ﬁct ors P and

e R WA L e R e R

dul g §%§§i9V£H§dsﬁ%oﬁﬁ%hﬁuﬁfgﬁfiQﬂq raBﬂrEhgniﬂgekggrr

I ng su rate e nagnetic contacto

9 is pPRPBALLE’£fom A0k Heeddl Yd1Ragd. Ot C. are connect

g a screw nenber
n theiigt €8r &k a circuitry construction view showing a

further embodiment (Mode 6) of the power converter
apparatus according to the present invention and also
Fig. 13 is a circuitry view of the converter operation
system where the electric power at the load side is
regenerated at the three-~phase alternating current
power supply side.

Wwith the above power converter apparatus
construction, the same performance and the same effects
in a case of the control of the power converter
apparatus can be obtainéa, in such above case the diode
module 4 is taken off from the main circuit shown in
Fig. 5 but the converter 3 is installed. Further, the
constituting components enclosed in the broken line ére
the electric mounting parts which are mounted on the
upper; surface of the integral insulating substrate
board 12 or are mounted on the lower face of the
integral insulating substrate board 12.

In the éperation method of this power converter
apparatus, since the regeneration control is carried

out using the variable control element of the converter

7,
ed

A passi ng-t hrough



I nsul ating substrate board 12 to pass through the screw menber 34
and to this passing-through hole a conductive bush nmenber Z, for
exanpl e a copper pipe, is inserted, 15 t hereby this conductive bush
menber Z and the integral i nsul ating substrate board 12 and the
main circuit conductors P and N areggtrongly contacted and fi xed.
The insul ati ng substrate board 12 used in this enbodi nent (Mode 3)
uses the material having the high 20 di el ectric constant, the nain
circuit conductor P is ,grovided on the upper face of the_integral

i nsul ati ng 3, stbet puite Aewiced & ié Ferred teube aBnBRBt8Fake s
Recordingly. ne t AECPRADEF 46 RS sAdhal Toh LHeL COBEFQL SBBAFERYS sorves
bt woen the 1 nt egPARES (85B) 23« ihs (TipcaTet BRbens GFARE08 | be i
ohd'the main ci rcdPPeLERAR,OF the induction glecbic mptox (FATCHE'EE ©
Cormlac (1) tan "FEtutéd to the URRELAAIAIIYe AREn8 SRVt Tobder |

large 5 andghRe1fi1tg{q&f fect against the high harnonic wave
and the spike voltagg %an be ﬁeightened. Accordi ngly, t he power

converter apparatus WrheRegdhe§ 0§ iRSPHKL tchergetic saving is improved
and further since during the power running the power
factor can be improved according to the control of the
10 converter 3, the power converter apparatus having a
good operation performance can be obtained.

As a further embodiment (Mode 7) of the power
converter apparatus according to the present invention,
an integral insulating substrate board 12 corresponded

15 to the capacity-up of the power converter apparatus and
a circuitry view will be explained referring to Fig. 14
and Fig. 15. Herein, the converter 3 and the inverter
9 are established two more numbers.

Further, in Fig. 14, the inverter 9 and the gate

20 drive circuits (GDC) 28b and 28b’ of the inverter 9'.
and the gate drive power supply units (GDPS) 33b and
33b’ﬁ the direct current voltage detection circuit
(VDC)'29b and the control power supply unit (CPS) 30
are not shown. Namely, since the power supply

25 apparatus‘hés the same function explained in Fig. 3,

the above stated elements are omitted in Fig. 14.



t he -hi gh harnonic wave regulation in feature can be provi ded. 10

Further, with respect to the arrangenent position of the main
circuit conductors P and N, the main circuit conductor Nis

provi ded on the upper face of the insulating substrate board 12
with the opposite state shown in Figyq 10, the main circuit
conductor Pis 15 provided on the | ower face of the insulating
substrate board 12 which faces to the main circuit conductor N,
in this case the effects simlar to the above stated power,
converter apparatus sPnu&her etben hendpt bn feke circuitry c°ﬂﬁ$§¥°¢&@@her
enbodi ment (Mbde 4) of the power converter paratus_ accqording to
the present invenifoRig. 15, th%.?QE%Q$P¥§rRRﬁ§ﬁQP'@§PEEWH§H§$FnSRFB€ture)
of a combi pation of the main ¢circuit conducfors P w |

be expl ai ned ref eFPPHE Fechlﬁf ke main 01r°“lt<§?QA*§§°W?e% 3rd Neyuthei ng

bst t b d 12 d a0 28 d
280 e oY 1EReriR mount g hars FHE A o trd I88)” 254 and

ggb and t g(r)gt ¢ Olﬁﬁgggg ﬁ&pﬁ%#%‘éﬁ %Dséllfeos ¢ %astee of, yhich, Axe
circuit CondUCtOrmgunigﬁthﬂsﬁhétﬁ §¥E%ond3§¢mgﬂbtﬂH%egraﬁDlnsuﬁthng

di el ectric constant an € maln
adhesi vel y | am nai;gelshkRa$8UHEREE f@daiﬁcﬁ%ékﬁﬁunted on the lower surface

of the integral insulating substrate board 12.
In Fig. 15, the converter 3’ constituted by the

10 variable control element which can carry out the
regeneration control is integrally provided on the
lower portion of the integral insulating substrate
board 12. Ry, S; and T, denote input terminals of the
converter 3’ and the input terminals R, S; and T, are

15 provided on the integral insulating substrate board 12,
and P, and N’ denote direct current output terminals
of the converter 3’ and the direct current output
terminals P,’ and N’ are provided on the integral
insulating substrate board 12. 28a’ and 33a’ denote

20 the gate drive circuit (GDC) and the power supply unit
thereof (GDPS) for driving the converter 3’ and the
gateidrive circuit (GDC) 28’ and the gate drive power
supply unit (GDPS) 33’ are provided on the integral
insulating substrate board 12.

25 The %pp;t terminals of the inverter 9’ constituted
by the variable control element are shown using the

reference numerals Pg’ and Ng’, the output terminals of



5 respectively. As stated in the above, since the

I nsul ating menber Q having the high dielectric constant is

provi ded all over between the main circuit conductors P and N

whi ch are provided on upper face of the integral 10 i nsul ating
substrate board 12 and then the condenser g5 structure is formed.
Accordingly, the high frequency and t he hi gh harnonic wave current
can be reduced, the magneti ¢ noi ses which are radi ated through the
mai n circuit, conductors P and N can be restrained, and 15

further the splkétQ%I%%Xﬁ¥§ﬁﬁ1ﬁ&aqq@§ﬁﬂ§uﬁ§é Y the variableGomMerol there a
case where an |n%§fllat|on space 8 I nt egral |nsulat|m%
substrate board 12L§BFRtAre shown yusing the, Ip Feﬁﬁga?%ﬁ?ﬁﬁ*% Yot Vs
strai ght shape but hape in plane and the integral

I nsulating 20 n%Lﬂ%ﬂrEﬁﬁ?eﬁ%&W8i¥2 is not received single in the power

conver si on appar at us.

. n ,
pl ace of the Wﬁﬁ%gﬁ%ﬁp?Qﬁnﬁ fﬁq? G cangX?§p38gmghﬁgp e thgngate

det et on 8 rour CONVERLBb SRt =s” S Ui Bhndiver AR
it (CPS) 30 andpideiddd e base of th! EGbELRY HLAeH Ofod Ny ARy

integral insulati
the power converter means at a vicinity of the

converter 3, and-at the same time another one inverter
9’ is provided on the base of the cooling fin 17 for

10 cooling the power converter means at a vicinity of the
inverter 9°.

With respect to the connections of the input and
the output terminals of the power converter means, the
input main circuit conductor is provided on the

15 integral insulating substrate board 12, such input main
circuit conductor connects to each of the phases of the
input terminals R, $ and T, the input terminals Ri, S3
and T; of the converter 3 and the input terminals R,
S, and T, of the converter 3’ which is provided on the

20 | integral insulating substrate board 12. |

Further, another circuit is formed, in such
anoth?r circuit the output terminals P, and N; of the
conveéter 3 and the output terminals P,’ and Ny’ of the
converter 3' are connected respectively. The above

25 stated c1rcu1t having input main circuit conductor and
the another circuit form a parallel circuit structure.

Further, the main circuit conductor P and the main



substrate board 12, form ng the snoothing capacitor 5 as the
boundary anot her substrate board can be used by dividing into two a
side of the converter 3 or the di ode nodule 4 and a side of the

i nverter 9. 5 In other words, the two division substrate board
structure is that the side of the convertergg or the di ode nodul e 4
Is formed by the starting current restraining resistor 6, the
magneti c contactor 7 and t he snoot hing capacitor 5, on the other
hand the side 10 , f the inverter 9 is formed fromthe snoothing

[9) !
capacitor 5 to t helFeikt (RAndCHate N By eL CORBEEtEdpaccording (kq i hen
arrangenent can b bt ai,ned.. stated_i.n_the above pl oyi ng the
above two divisio ugﬂ%‘ét?%@ﬁ 3’2 and stt?ﬁc?lau? ec,:or?\feqtsérp?;gi ble to
align with the arrangenent .. 15 space shape and al so to heighten the
freedom degree ofrg% Ctlv%%ﬁfeurangenent. As stated in the

ﬁgf’x:a Eiuﬂ“’!ﬂnhﬂcf Jfgrétn;" *ﬁ*ear?af%ﬁ%%%s#ﬁs%?%%aﬁ%ﬁ%ﬂafﬁ?s?ﬁalbi“ﬁg
. 0 . - . . :
}ngulgginggsubstrgﬁéﬁﬁg%%gﬁ%%gggé%?;ggﬁﬁhékéﬁ ?Z%?gﬁgéytéfhiﬁégéfg u;?ng
the apparatus tragspidtdd Pesgdle iReal of bowever, iﬁme'négfnl\@gﬁgﬁatﬁg

di spl acenent of the main circuit _ conductors P an
i nsul ating menbercQ-éiNddiRiuctor of ithkedbthal NEshabiélr SUDSEK aje doard 12

can be prevented and the generation of the vibration due to the
mai n ci r cpott amdicoimends bétaednNRaRg-RAe & nsottaiomForemier Q
between S-S1-S, and a portion formed between T-T{-T,

10 forms an integral conductor. As to the output
terminals each of a portion formed between Py-P,’'-P3~P4
and a portion formed between Ny-N,’~N¢ forms an
integral main circuit conductors P and N and this
integral main c¢ircuit conductors P and N are provided

15 on the integral insulating substrate board 12.

Further, a space is formed between the conductor
at the portion between P,-P,’ and the conductor at the
portion between N,-N,’ and this space is provided
narrow to the utmost, and further between the above two

20 conductors the insulating member Q having the high |
dielectric constant is adhered closely, then the
cond%nser structure is formed. Accordingly, the
reduction in the high harmonic wave current and the
restraint in the radiation noises and the restraint in

25 the spike‘véltage of the power converter apparatus can

be obtained.



60 can be prevented. Fig. 12 is a circuitry

construction view of a further enbodi nent (Mode 5) of the power
converter apparatus according to the present invention, this 5
circuitry construction view shows a case where the t hr ee- phase

I nput power supply side is fornmed by a § di ode nodul e operation
system having only a full wave rectitication. Wth the
above power converter apparatus 10 construction, the same performance
and the sane effects in case of the control of the power
converter app&h&tG@nﬁaﬁtb@n%bﬁﬁJ¢h§1lnRﬂtmﬁﬂd é@@v@UG@§§ the

converter 3 is taken off fromthe main circuit of th
convert er apparat§§r§h6ﬁk5|ﬂfF$EF %PYﬁRtQ4u9(ﬁngdéhelﬁnvertﬁﬁdaleaHels

| | ed. | |
ey ot e board 193TEREAnaR SrRLTATLE AH) dik cboNe, g agad metA3H, 2LoRY
titut t d b k. i ||
e D OB b EnSE nRRE A8 shalfy @S’P FignddrafPniooiBet rat o ponrd
2 i | i i
st raret 3! e OBgpaciey-ubliSe HYETARh Mg BAANEH 3, LRIKEALL Py

enpl oy one Of.thef%ﬂagggégﬁdéﬁééffﬁgﬁgfore Jfﬁéf d 1.8 condense?qd Fig. 9,

Fig. 19 and Fig. power saving of the wiring

wor K, t hegbgayeli, OBy Oboh et id 1 UPa3S smiald 588k @bRllehBekbe

and/or plural middle size condensers in parallel, the

capacity-up of the smoothing capacitor 5 can be
10 corresponded and the effects similar to the above
stated structure can be obtained.

Further, among all wiring lengths of the main
circuit conductor shown in Fig. 14, at least one part
portion by employing any of the condenser structures

15 shown in Fig. 11, Fig. 12 and Fig. 13, the reduction in
the high harmonic wave current and the restraint in the
radiation noises of the power converter apparatus can
be obtained.

As a matter of course, by forming a whole main

20 circuit conductors P and N all over including the
portions formed between Pg-Pg’ and between Ng-Ng‘ of
the %pverters 9 and 9’, then the condenser structure is
formed, the restraint in the radiation noises according
to the high harmonic wave current of the power

25 converter‘aéparatus can be further obtained and also
the power converter apparatus for corresponding to the

further high harmonic wave regulation in future can be



radi ati on noi ses, the reduction in the spike voltage of

61 the power converter apparatus are obtained. Further, .

since the regenerating consunption resistor 11 is received in the
air duct 18, a small size in a whole power converter apparatus can
be obtained. 5 In Fig. 12, the maggetic contactor 7 has a contact
point 7' and the constituting conponents enclosed in the broken
line are the electric nounting parts which i ncl udes the nmain
circuit conductors,P gnd N and are nount ed on the upper surface of
the integral insuPRERtgedso substrate board 12 or are provided on the

. ; ! b 1o
0 "The’ operation met A5 SEReOBoRBE ﬁ'@ﬂ%glwt;{'lgafg bbsigrf@tpifompia; oyzﬂmnt in
' ' ' ' ' . ' t he ectric
gg\?\ér 1§én2|r gf gdt gﬁrh :ezg'ﬂ%ﬁgkg&iﬁs‘ngBﬁg% n?)‘fk?so#%feetlﬂ)o r%ﬁ&cf”@hﬁﬁeeﬁbet ric
P t -phase_i.nput power
cupplyo 4 Colmaip eircllt ESHRACEALE £ add iy MRS AT HLIVR ! P

Then, the wpltagecﬁgeﬁiﬂﬁigggé%?;tﬁe?%éf%ﬁpé“ﬂéﬁﬂﬁfion circg!?%é?gg%gOf the

snoot hi ng capacitor 5 beco a case vwnher age

detection o ney ST huy MR e T ORRET BRAECRHE ™
the control power supply unit (CPS) are integrally
wired, the power saving of the wiring work, the
reduction in the wiring miss, the effective utilization
10 of the arrangement space for each of the circuits and
the power supply units can be obtained, as a result the
power converter apparatus having the improved
reliability property can be provided.
As stated in the above, so0 as to obtain the
15 capacity-up in the power converter means, it can be
corresponded by connecting in parallel the plural
converters 3 and 3’, the plural smoothing capacitors 5
and the plural inverters 9 and 9’. Accordingly, a
series of the power converter apparatus constituting by
20 from the small size parts to the large size parts caﬁ
be easily obtained.
gerein, in a case where the plural converters 3
and 3’, the plural smoothing capacitor 5 and the plural
inverters 9 and 9’, as shown in Fig. 15, are connected
25 in paral;gli the integral insulating substrate board 12

becomes the large size one. Therefore, there are

| problems in which the warp and the bending cause and



detection circuit (VDC) 29b) is transmitted to the m cr oconput er

which is nounted on the control substrate 25 board 23, thereby an ON
and OFF control of the switching device 10 is carried out fromthe
control substrate board (CSB) 23 through the gate drive circuit

62 (GO 28. Accordinggto an ON operation of the

swi tching device 10, the electric power at the |oad side is
consuned in the regenerating consunption resistor 11, 5 as a result

t he snoot hing capacitor 5 and the inverter 9 is prevented fromthe
excess vol tage. @&lso there Iy @ prphlem aboudythey frepdemydessre wevihe

showi ng a urt her enbodj nent (Mbdde 6) of the wey copverter
appara?us accordiﬁéeFBr%ﬂém?H%E%ﬂﬂ Hqgﬁﬁﬂﬁ?ﬁéqgﬁﬁeQFsnglﬁﬁe fl¥?g. 13 is a

R T R L
I ' . I I de. ' t b
o LTl 10 CUTTCBhe spogtns ittt 8 U, e boungary SAEF, (i 00te
h f ts [ f t f.th
e sar B CCLS sarepray AGERS LA AN bl 11he PRI, |

taken of f from t he,g8ife ShF LU inSMOWN g substrateFbBardsPybat ifa cpsyerter 3
is installed. Furtﬁer, tﬁ%
Namely, the part from the input terminals R, S and
T of the converter 3 to the smoothing capacitor 5 is
provided the one integral insulating substrate board

10 12a. On the other hand, the part from the smoothing
capacitor 5 to the output terminals U, V and W of the
inverter 9 is provided the another integral insulating
substrate board 12b. The two integral insulating
substrate boards 12a and 12b are connected and fixed

16 through the electrode portions Ps and Ns of the
smoothing capacitor 5. In other words, the one
integral insulating substrate board 12a and the another
integral insulating substrate board 12b are joined and
fixed.

20 On the other hand, by combining six variable
control element modules having a large size and a
sing%g element shape for enable to flow the large
curreﬁt, the converter 3 or the inverter 9 is
constituted. In this time the integral insulating

25 substrate‘béard becomes large there is a problem about
the strength according to the warp etc. of the integral

insulating substrate board.



20 constituting conponents enclosed in the broken line are t he

el ectric nounting parts which are nounted on the upper surface of
the integral insulating substrate board 12 or are nounted on the

| ower face of the integral insulating substrate board 12. 25

In the operation nethod of this power conveyger apparatus, since

the regeneration control is carried out using the variable control
el ement. of the converter 63

3, the switching device 10 is forced to be an OFF ccordi ng

tate, \
to the signal from th&Rcbie o iatad case, as SSSSBG&ES§}923}?th%n
| tri duri . d [, [ ft i i i
ot (1 SU6ng%# the iptastal, Mselaniog. SHESLEALS PRaFd A tu tiis

I | de.. . : ' '
Savi ng i s imr?32$n¥e%t3f e ot ated BYGREPRICERE BORPFnn ng i he
Converter 3, the BORETLEom T Fhr EERRSLEdnk (ah IS ERTAS 4 ) O8Td)

perfor mncg can benght Alfie%ne output ternifads! BE! BRE pibedi noltiddide 7)

of the power converter apparatus according to e present
| nvention, coﬁ@réﬁtéiﬁﬁﬂqf'Hsddﬂéﬁﬂg Fibehed! €ahgeher 1én& 05 f egp@nded

15 to the capacity-up of the power converter apparatus and
integral insulating substrate board 12b, the inverter 9
is constituted by providing the main circuit conductor
for connecting and wiring each of the input and the

10 output terminals of the plural variable control element
modules.

Further, on the same substrate boards of the
integral insulating substrate boards 12a and 12b on
which the main c¢circuit conductor is provided, the gate

15 drive circuits (GDC) 28a and 28b for driving each of
the variable control elements, the gate drive power
supply units (GDPS) 33a and 33b, and the voltage
detection circuits (VDC) 29a and 29b are provided
respectively.

20 At the outside portion of the integral insulatiné
substrate boards 12a and 12b, the starting current
restrﬁining resistor 6, the magnetic contactor 7, the
plurai smoothing capacitors 5 are arranged and these
elements and the two integral insulating substrate

25 boards 12a ind 12b are wired using the bus bar etc..

As stated in the above, according to the provision

by dividing the integral insulating substrate board 12,



acircuitry vieww ||l be explained referring to Fig. 14 and Fig.

15. Herein, the converter 3 and the inverter 9 are established two
nor e nunbers. Further, in Fig. 14, the inverter 9 and the gate
20 drive circuits (GDC) 28b and 28b' of the inverter 9 and the
gate drive power supply units (GDPS) 33b angf 33b', the direct
current voltage detection circuit (VDC) 29b and the control power
supply unit (CPS) 30 are not shown. Nanely, since the power supply

25 apparatus has the same function explained in,Fi

.

.3, . the
above stated el erEM LEARP it PoRFds; Fucksas two intégral insulating
64 t he ot her ng,. in th lrcuitry, constructi
T Fig. 15, the TSNS JORAGEn 07 oA BPBkeRIPFRLtES WalE Wb khe ach of

n Fig. 15 th h ‘ | _
%ﬂﬁ cach of 't ne. diedie Gosed B Ine dizgp shee Bhorhe R nost of
_ | § PhE°pBher™ those of
Substrate board 1A arS At aatR kot 360a001 008 PEURediid N0

integral igsulati ]Stl%%tggé ﬁ]ogfé?l%olizrerter. aBParatusl@?ﬁ:i élassi%e

converter 3' constl vari abfe control el enent ich can
carry out the carrid®dfperation control is integrally provided on the
| ower portion of the integral insulating substrate board 12.

Rierr], Slerr] and T[g&fth&enoie 4 tfide tW@idFeN@ane of the two integral
insulating substrate boards 12a and 12b is damaged,
since it can exchange only the damaged substrate board,

10 the exchanging work can be easily carried out. Further,
since a number of the substrate board mounting
components is about half, the cost for the exchange
components and the cost for manufacturing the integral
insulating substrate board can be dispensed at the low

15 cost.

As another large capacity method in the power
converter apparatus, a multi-operation system of the
collective power converter apparatus according to the
present invention will be explained referring to Fig.

20 18 and Fig. 19. .

As shown in Fig. 18, in The multi-operation system
for tpe collective power converter apparatus 36
comprises two power converter apparatuses 35a and 35b,
the converter 3, the starting current restraining

25 resistor §,:the magnetic contactor 7 connected in
parallel to the starting current restraining resistor 6,

the smoothing capacitor 5, and the inverter 9, etc..



converter 3' and the input termnals R2, S2 and T2 are 15 provi ded on

the integral insulating substrate board 12, and P[err]' and N err]
denote direct current output term nals of the converter 3' and the
di rect current output termnals Plerr]' and N err]' are provided on
t he integral i nsul ating substrate bpard 12. 28a' and 33a' denote

20 the gate drive circuit (GC) and the power supply unit

t hereof. (CGDPS) for driving the converter 3' and the gate drive
circuit (GDC) 28" and the gate drive power 5 ( S) 33
are provided on the iR¥@gP@yer converWQEnﬂEﬂﬁﬁi§q§GﬁsPgéténgoa Br ¥

The input term nals of the rter constit ut he varlable
control el ement a?%ng?ENﬁF ré}QIﬁ§artlng chEFEEeﬁ€§tﬁﬁﬁ%+%¥sr?ﬁiﬁqﬁ and

N err]', the outpyt ternlnals

65 the PrvERe &2 @Pe%ﬁqmc&&rbh fBe, PPREREOY FERAFitOT 5
el ement are shown, 43 ife Ny EA ST e IIBEABAERELD aMLBLAlng o tne AN

Werr], respectlva € capacity?up o

power 5 Conﬁgiﬁ §$F5ﬁ5€”53 ct%ﬂ%%&ﬁorﬁnﬁ FBHVQEEEE maih S $%rcu1t

provi ded o base 0 e cool1ng coo

conver ter means b ofaybEorl ty eﬁfd ‘i%re provided ﬁ%h@r Agh at the same
ti me anot her one I nverter §>prOV|de§ on theﬁg ge of the
cooling fin 17 foinsulating substrate board.
In Fig. 18, the large capacity collective power
converter apparatus 36 receives the small capacity
10 power converter apparatuses 35a and 35b and this
collective power converter apparatus 36 can be operated
and controlled using the six-phase electric motor 37
having the large capacity.
As shown Fig. 19, another collective power
15 converter apparatus 36 according to the present
invention receives plural power converter apparatuses
(PCA) 35a, 35b, 35c and 35d using the integral
insulating substrate board 12. In the collective power
converter apparatus 36, the induction electric motor 14
20 (l4a-14d) are connected to the output of each of the
power converter apparatusés (PCA) 35a, 35b, 35c and 35d
and Ehe induction electric motor 14 is separately or
unify‘operated and controlled. According to the above
stated multi-operation system in the power converter
25 apparatus, the large scale capacity collective power

converter apparatus can be obtained.



10 cooling the power converter neans at a vicinity of the

I nverter 9'. Wth respect to the connections of the input and
the output termnals of the power converter neans, the i nput main
circuit conductor is provided on the 15 i ntegral insulating substrate
board 12, such input main circuit gonductor connects to each of

t he phases of the Input termnals R, S and T, the input term nals
Rlerr],. S[err] and T[err] of the converter 3 and the input
termnals Rerr], S[err] and T[err] of the converter 3 which is
provided on the 20 AS $hawdyrin F%ﬂeuﬂét@ﬁé Figst L8 ePBosPHlegting the
Further, another circuit is forned, in another circuit the

output terminals E%F%ﬁkiﬂ@?Qﬁ qqqgerter meaﬁﬁnyg?tQQI%ﬁ%ﬁ&V?rRP Wik put

termnals Plerr]' and N err re connected

Fespecti vel v Thee SHiREE D PpaTatik 36 LF: EaFRoNavF IS ?%{é? n cireut
condutor N raquad Sy WY BrnEErhabBLIRAGERE B o EF R
C0 bt ter i o) LU FRIEHE el 38 SORARCIECCREERL ot ady.
cosvect ety gy, i S, SRR CEeSRErsd taar each of e
connected respectiMel YorddWBMA wHiknl B8 tAPYiedBLAt by separating the
respective power converter apparatus, the radiation
noise countermeasure which is carried out collectively
10 by covering a whole collective power conversion
apparatus 36 using the shield cover and the like can be
carried out at the low cost and simply.
Further, in the embodiments shown in Fig. 1 - Fig.
5 and Fig. 12 - Fig. 16, all of the converter 3 or the
15 diode module 4, and the inverter 9 are explained using
the semiconductor module (the semiconductor which is
constituted the multi-element is installed inside).
However, in a case where each of the converter means
may constitute by combining a plurality of the
20 semiconductors having one element as shown in Fig. lf
or by combining three two-element inside modules having
a twqrelement unit comprised of an upper arm and a
lower'arm, the function and effects of these power
converter apparatuses similar to those of the above
25 stated embodlments can be obtained.
Further, the various characteristic properties of

the variable control element which installs the



circuit conductor of the actual converter, each of a portion

formed between R-Rlerr]-Rerr], a portion forned bet ween S-S1-S2
and a portion formed between T-T[err]-T[err] 10 forms an integral
conductor. As to the output term nals each of a portion forned
between Plerr]-Plerr]'-Plerr]-Plerr] 74 and a portion fornmed between
Nerr]-Nerr]'-Nerr] fornms an integral main circuit conductors P
and N and this integral main circuit conductors P and N are

provi ded 15 on the integral, insul ating substrate board 12.

Further, a spaceCPBVESFREDS bRl t FAF 1M Qostrol eﬁemenﬁtwﬁﬁﬁhportion

b P2-P2' and th . : ion b
Nerr) N err]' anBstALLsohifcimee ey fatrer in ¥R pRReR tORRE beRns:

O having the i gioparafd?ify dade wnerd TR ErhrREa st BHOBAETEn "t he
condenser structypechs fonIEAeAROIM Nlden e connected SHUBELATILY the
gh harnmoni ¢ wavé curreéent an he réestraint 1n the fadratron

noi ses ands the T GSLEALET bl Gfnor, (N PRI HAVEARrOhpbHF R has

converter apparatus can _ obt ai
67 , Iaﬁecﬁﬁﬁéﬁibﬂnﬁn@fséxﬁ@ SN ARG AR QW RUb above
termnals of the inverter 9 and the inverter 9' are carri ed out

simlarly to thesghevd &hBd&ImEEtHMcEFding to the present invention.
As stated in the above, according to the present

invention, the main circuit conductor connects the

10 diode module or the regeneration control type converter,
the inverter and the other main components, each of the
above elements constitutes the power converter
apparatus and the main circuit conductor is formed on a
single insulating substrate board or the interior

15 portion thereof according to the patterning and the
insulating substrate board is connected to the terminal
of the respective component.

The abbreviation in the wiring work in the power

converter apparatus can be improved and the wiring miss

20 in the power converter apparatus can be dispensed wiﬁh
and further in the maintenance accompany with the
exchapge of the broken-down component and the like the
wiriné work can be finished by taking off the substrate
board from the terminal of the respective component and

25 by instal}iég the respective component, the improvement
of the maintenance property in the power converter

apparatus can be attained.



t he ot her hand, as shown in Fig. 14, as to the 5 capaci ty-up of the
snoot hi ng capacitor 5, there is only si ngl e condenser using the

| arge si ze condenser. However, by connecting plural small size
condensers and/ or plural mddle size condensers in parallel, the
capacity-up of the snoothing capacitor 5 capgbe 10 corresponded and
the effects simlar to the above stated structure can be obtai ned.
Further, anong all wiring |l engths of the main circuit conductor
shown in Fig. 14, at |east one part, portion by enploying any of the

condenser structures The malns%kﬁﬁ##ﬂ149&ﬂ“@&9r Fisg copBtakatedgby18het he
reduction in

t he

be obt ai ned.

circuit conductor
bet ween P6- P6'
t he condenser

t he_hi gh, har nonic wave current and, the rgétralnt in

radi aP1®® ﬁb@%é&a%ﬁ FHEYIWEONFFO Y e FRGPBARYE B LG Maln
t f |
sipuiy SPufICte Gy caging menbep o1 i ErEergl Mo

noi ses acc§rd|ng

converter
converter

ppar at
appar at

wave regul ation in
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HigﬂoﬂafﬁgﬂfEWWHVE'thf%ﬂ&h%avxng thefﬁi&ﬂefrgéﬁgné?fnnn'c

uture can
the restraint in the radiation noises and the restraint

in the spike voltage in the power converter apparatus
can be obtained.

Further, since the drive circuits for driving each
of the converter means, the voltage detection circuits,
the power supply units are installed on the substrate
board on which the above stated main circuit conductor
is formed, these wiring are formed according to the
patterning. Accordingly, there is no drawing-around of
the control lines, the abbreviation in the wiring work
can be improved furthermore.

Further, together with the diode module, the
inverter and the other main components, the
regenerating consumption resistor is installed in thé
air duct. Accordingly, the regenerating consumption
resis;or having the large size in essential can be
formea small and can be installed in the power
converter apparatus, accordingly the reduction of the
installat}oé space in the whole power converter

apparatus can be obtained.



obt ai ned. Further, on the sane substrate board by enpl oying

the integral insulating substrate board 12 where the main circuit
conductors P and N, the gate drive 5 circuits (GXC), the voltage
detection circuits (VDQ) and the gate drive power supply unit
(GDPS) units and the control powerggsupply unit (CPS) are
integrally w red, the power saving of the mﬁring mork t he
reduction in the wiring mss, the effective utilization of the
arrangenment space for_each of t he CIFCUItS and ower. supply
units can be obtai nedFUBEher ¢ gldy tthe power °°nverﬁbRBraEBﬁ§%?$ ar at us

having the inpro rovi ded

As stated in the ‘gb%% %q}‘]e?sr o glﬁlt lg:ehﬁpﬁgagignycor?‘gﬁggc ¥BE Lﬁ?rfvr?rt%é:
W et S S S
sertes of the pouthe BEHE s EBaURtBLR FeRedh ol cdfFEHEI Ko |
Ferein in gagggef S roq I of B bacEeining on b SOp et |
snoot hi ng_capaci tgg &énﬂlééﬁo@ Yok ion of thbNWEHSEESES BOLE. &S Shown

in Fig. 15, are connected in parallel, the integral |nsulat|ng
substrate board 12 AccordﬁWPivitﬁlﬁdtaw% gehodeNeng T6EE ef@f exhd here are

problens in which the warp and the bendi ng cause and

integral insulating substrate board, only the exchange
of the semiconductor module according to the

10 specification, it can vary from the diode module to the
converter which enable to carry out the regeneration
control, it is possible to carry out reversal, namely
from the converter to the diode module. As a result,
utilizing at optimum the both converter means the power

15 factor in the power converter apparatus can be improved

and further using the regeneration control the

energetic saving can be obtained.



69 also there is a probl em about the freedom degree of the

electric nounting parts arrangenent and the |ike. In the above
case, as shown in Fig. 16, formng t he snoot hing capacitors 5 as
the boundary part, the 5 i ntegral insulating substrate board 12 is
divided into two integral insulatifg substrate boards 12a and 12b.
Nanmely, the part fromthe input termnals R S and T of the
converter 3 to the snoothing capacitor 5 is provi ded t he one
integral insulatin substrate board 10 12a. On the other hand, the
part fromthe snoBGLlALM capacitor 5 to the output termnals U, V
and Wof the |nverter 9 is provided the another integral insulating
substrate board 12b. The two integral insulating substrat e boards

5 and N5 of the o K Sggﬁﬁﬁtttﬁ%%%&aw@ A E A N
I nt egral |nsulat|n %%%%dé%a%ﬁﬁﬁQQHE%% §B90399E9§rvol%age I nt egral o

i nsul ating substrg jOIne

the other. hand, by, f%%égng six variable control elenent nodul es
havi ng a | rge s|ze S|ngle el ement shape for enable to fl ow
the large curgegiyg Fimehr¥ fdie dovertehqg9ths
constituted. In this tine t e |ntegra |nsulat|ng 25 substrate board

becores | arge theggppsiad AP /ARG lcurrent voltage to the direct
current voltage,
a smoothing means for smoothing said directed
10 current from said first convefting means, and
a second converting means for converting an output
voltage from said smoothing means to the alternating
current voltage,
the power converter apparatus characterized in
15 that
a wiring among said first converting means, said
smoothing means and said second converting means is

practiced on the same insulating substrate board.

20 2. A power converter apparatus according to claim 1;
characterized in that
a first voltage detecting means for detecting the
direct current voltage of the first converting means is
provided on said insulating substfate board,
25 a seqpné voltage detecting means for detecting the
direct current voltage of the second converting means

is provided on said insulating substrate board, and

A A




the strength according to the warp etc. of the integral I nsul ati ng

substrat e board. 70

In the above stated case, as shown in Fig. 17, on one of the
integral insulating substrate board 12a, the converter 3 is
constituted by providing the main cggcuit conductor for connecting
and wiring each of the 5 I nput and the output termnals of the plural
vari abl e control el enent nodul es. Further, another one of t he

integral insulating substrate board 12b, the inverter 9
constituted by prOV|dPn§l¥h%9n%frﬁ%ﬁ@cﬁﬂﬁsﬁuﬁﬂ%iﬁgﬁfdeteCtlngfdﬁaéénh@@tlng

and wiring each of { I nput and the Qut put term_.nals of the plura
vari abl e control B®¥ ac n convqﬁiﬁﬂgégeans is practiggd;pRrSaddh the sane

substrate boards of t egral insul ating substrate boards 12a
and 12b on i%ﬁﬁ?qm§9Rﬁ @ﬁaFdConductor i s provided, the gate
15 drive circuits (GDC) 28a and 28b for driving each of t he
vari able control elenents, the gate drive power supply units (GDPS)

33a and 33% and ghe Xoé&gg? co?vertaﬁrﬁﬁﬂaféﬁﬁ CIF%%EH ) ggi?agd 29b

are provided pec e fh of

the integral insulgiidSrerized lﬁngmﬁgale boards 12a and 12b the starting
current

a first gate drive circuit for driving said first
converting means and a first gate drive circuit power
supply unit of said first gate drive circuit are

10 provided on said insulating substrate board,

a second gate drive circuit for driving said
second converting means and a second gate drive circuit
power supply unit of said second gate drive circuit are
provided on said insulating substrate board, and

15 a wiring of said first gate drive circuit, said
first gate drive circuit power supply unit, said second
drive circuit, said second gate drive circuit power
supply unit is practiced on said insulating substrate
board.

20
4. A power converter apparatus for obtaining the
variaPle frequency alternating current voltage
comprises:

a first plural converting means for converting the

25 supplied aléernating current voltage to the direct

current voltage,

R O A L



restraining resistor 6, the magnetic contactor 7, the pl ur al

snoot hi ng capacitors 5 are arranged and these el enents and the two
i ntegral insulating substrate 25 boards 12a and 12b are wired using

t he bus bar etc.. AS stated in the above, according to the
provi si on by dividing the integral f@sul ating substrate board 12,
71 for exanple two boards such as two integral insulating
substrate boards 12a and 12b, since the warp and the bendi ng caused

Zyot lﬁid', “the assinﬁf ggggz'e?t gr%é&%h%n%fm@q;&é t?fga‘%'e%t o5 S‘”bi%%gﬁg?ﬁ?éﬂeé;nt e
two i %f{ egr al current u%’é‘?l?‘ i fshrsh @M?Oﬁg%ﬁﬁgaiﬁﬁaﬁé? d%‘g‘iggd, ©
E;xﬂtﬁ%gbfsEéjgitﬁ:'éiﬂgﬁa"%é%ﬁ%%ﬂ?f?%ﬁg%fi”é’?ééfﬁ ?w%%% or ﬁgnvsrf%gtﬁaa%gggter
for the exchange 88%&: nyélg{né)%%e%ﬁ%m dnt fﬁgeﬂ%%%gt rs?“ SP%%%Q% %%Fﬁ%i%% {&Eeé

i nt egr al ' ' S#Pﬁf P34k can be dispensed at the low 15
cost. b hggggﬁékggg ard%ﬁ%§6a0|t ‘method in the power _
converter apparatus, fnBUpbyepPesibéftesYaipiiatiud Mharacterizea! LACtiVe

power converter apparatus according to
that

a wiring among said first plural converting means,
said plural smoothing means and said second plural
10 converting means is practiced on the same insulating

substrate board.

5. A power converter apparatus according to claim 4,
characterized in that
15 a first voltage detecting means for detecting the
direct current voltage of said first plural converting
means is provided on said insulating substrate board,
a second voltage detecting means for detecting the
direct current voltage of said second plural converting
20 means is provided on said insulating substrate board;
and
a wiring of said first voltage detecting means and
said éecond voltage detecting means is practiced on
said insulating substrate board.
25 o

6. A power converter apparatus according to claim 4,

characterized in that

Rar _’——/
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present invention will be explained referring to Fig. 20 18 and Fig.
19. As shown in Fig. 18, in The nulti-operation system
for the collective power converter apparatus 36 conpri ses two power
converter apparatuses 35a and 35b, the converter 3, the starting
current restraining 25 resistor 6, theggragnetic contactor 7 connected
I n parallel to the starting current restraining resistor 6,
t he snmoot hing capacitor 5, and the inverter 9, etc.
72 Two power converter apparatuses 35a and 35b, the
converter 3, the staraifjrgurgatn dﬁkﬁﬂ%ﬂthW}tr§§¢s§6#Vlng saidefirsle
magneti c contactor_7, the snpoothing capacitor and the, inverter 9
etc. are connect eBlasdbrepiphtdingndeans andpg ﬁ%ﬁFcEPPec%Hﬁ%t%’é‘“ﬁ-tand N
and these main circuit conductor,s P.,and N are provided on
i nt egr al PAYET SUBRILY ISt Qfe S5d4 first gate dglv?nc;;;%unmarq he
| ar ge capacity coIIect 0 caonver a atus 36 receives the
smal | capacity 1BF aﬁiwg?‘%ﬁﬁbéppgﬁaﬁﬂﬁgr3Ph§%§a§§2£8ﬂ5385b and this
col l ective gpower conv o opera . and

p § égé%xi(g p&%ﬁfée c%rl%pe r}c}?l Rl Ei?‘.jwlﬁgvsald

controlled u5|ng t he ng the | arge

capacity. seconéﬁbfﬁgyflJﬂﬂ%efgingaﬁgﬁﬂgraﬁalEeﬁéﬁgﬁdp8¥€€ drive

circuit power supply unit of said second gate drive
circuit are provided on said insulating substrate board,
and
10 a wiring of said first gate drive circuit, said
first gate drive circuit power supply unit, said second
gate drive circuit and said second gate drive circuit
power supply unit is practiced on said insulating
substrate board.
15
7. A power converter apparatus for obtaining the
variable frequency alternating current voltage
comprises:
a first plural converting means for converting the
20 supplied alternating current voltage to the direct .
current voltage,
glural smoothing means for smoothing said directed
curreht from said first plural converting means, and
a second plural converting means for converting an
25 output vo}tége from said plural smoothing means to the

alternating current voltage,

R O



15 converter apparatus 36 according to the present I nvention
recei ves plural power converter apparatuses (PCA) 35a, 35b, 35c and
35d using the integral i nsul ating substrate board 12. In the

col | ective power converter apparatus 36, the induction electric
nmotor 14 20 (14a-14d) are connected togfhe output of each of the

power converter apparatuses (PCA) 35a, 35b, 35c and 35d and t he

i nduction electric notor 14 is separately or uni fy operated and
controll ed. According to the above stated nul ti-operation systemin
the power converter ble PowehmAnMerten RPDaXajussCAREAEEBEAFRY €Bl 1 ecti ve

power converter apparatus can be obtai ned.
73 A&b&%own in Fig. 18 and Fig. 19, by collecting the
pl ural power converter neaps Hgg col nvertgris

( %gti%gpapmer_ r+159N¥ELE
apparatus 36 is forned, Y+HhEPeror £ irs Uradi §PP8AThRgeY
t the install ati Qf . 5 h ' . b
carried out easi |Bractid S F ket dneydokiBet BB ChORER. ), CON 0P
count er meagur e whi ch Swf?ixgs#'ecgf O%%%f)’se%%?ﬁ Pty B%nvertipgrfnﬁﬂgc.{é ve

power convérter apparatus, era ion noi'se coun measure which
oncerclon °" “BHEEELYE on 10 sccorl RUIERPSHELERER oG PaRDLCT
carried out at the | oy ¢ps{n@nér Sé{M Yplural smoothing means is

practiced on one of said first insulatiﬁg substrate

board and said second insulating substrate board.

10

8. A power converter apparatus according to claim 7,

characterized in that

a first voltage detecting means for detecting the
direct current voltage of said first plural converting

15 means is provided on said first insulating substrate
board,

a second voltage detecting means for detecting the
direct current voltage of said second plural converting
means is provided on said second insulating substrate

20 board,
a wiring of said first voltage detecting means is
pracgiced on sald first insulating substrate board, and
' alwiring of said second voltage detecting means is
practiced on said second insulating substrate board.
25 o |

9. A power converter apparatus according to claim 7,

characterized in that

Her
e
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Further, in the enbodi mrents shown in Fig. 1 - Fig. 5 and Fig. 12 -
Fig. 16, all of the converter 3 or the 15 di ode nodul e 4, and the

i nverter 9 are explained using t he sem conduct or nodul e (the

sem conductor which is constituted the nmulti-element is installed
I nsi de) . However, in a case where eggh of the converter neans

may constitute by conbining a plurality of e 20 sem conduct ors
havi ng one el ement as shown in Fig. 17 or by conbining three

t wo- el ement i nside nodul es having a two-element unit conprised of
an upper armand a a firstogete admive reifawidt ifor dwdvéngesaddofirhbse
power converter apparatuses simlar to those of the above 25
stated enbodi ment BLRERL beORER%E: g means and a figgtt pake dhdveaeivemit

characteristic progerties of . the variable control el enent which
installs the power supply unit of said first gate dpive circuit @agmerter

3 and the variable_control el enment_which . installs the inverter 9
differ in the powB?ozﬁ%?gr?Qnsalé]flrsta&ﬁﬁﬁ&@&épglﬁuHsEﬁéﬁemh%?Edthe
characteri%tic property he caonvert.er s.which are connected

f
in parallel® 5 al cﬁ%§°%%0$9€% VeI Egﬁ MVeP9appafat us has
erbodi ment s accor Seeond PHERE Rty HaR A & seconaitE urive

enbodi ments accordi ng presen

the above, accor dpfged: (hifed¥ Sy unit of B43A bBBonkNGaEE! dr L Cul !
circuit are provided on said second insulating
substrate board,

10 a wiring of said first gate drive circuit and said
first gate drive circuit power supply unit is practiced
on said first insulating substrate board, and

a wiring of said second gate drive circuit and

said second gate drive circuit power supply unit is

15 practiced on said second insulating substrate board.

10. A power converter apparatus for obtaining the
variable frequency alternating current voltage
comprises:

20 a first converting means for converting the
supplied alternating current voltage to the direct
currePt voltage and having first plural switching
devic;s,

a smoothing means for smoothing said directed
25 current f;oé said first converting means, and
a second plural converting means for converting an
output voltage from said plural smoothing means to the

(AR A A \
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10 di ode nodul e or the regeneration control type converter, t he
I nverter and the other main conponents, each of the above el enents
constitutes the power converter apparatus and the main circuit
conductor is formed on a single insulating substrate board or the
interior 15 portion thereof according gp the patterning and the

I nsul ating substrate board is connected to the term nal of the
respective conponent. The abbreviation in the wiring work in

t he power converter apparatus can be inproved and the wiring mss
20 in the poweiteomakiz@rcupentamed tege baddhspdnged spepnd plural gnq
further in the maintenance acconpany with the exchange of the

br oken- down conpo8€htching tdevigess t he Wi ring work can be finished
by taking off the substrate board fromthe &erninal,of

t he
respective conponent BhE POWer CORRENtA% ANRIYELUFe chaLpsterieedotPonent ,

t he i nprovenent of the mai ntenance property in the power converter
apparatus can_be Eh8%i ned. 75
The main ciycuit conductoQr.is cgnstjét#ed by the si de main

. l.u
circuit comductor, th8 WihtR9sPHSHS F1r5t °°nﬁﬁrFéﬁﬁtm€8§8u§For and the
I nsul ati ng nmenber _i.ntget e . t L he t nd en the
condenser 5 p§??§%¥§$eg?saf%ﬁﬁ%ﬁﬁ%igﬁggbFéghgﬁgge?%ggrgéﬁ%@foﬁ&?n t he
a wiring of said second converting means is

practiced on a second insulating substrate board.

10 "11. A power converter apparatus according to claim 10,

characterized in that

a first voltage detecting means for detecting the
direct voltage of said first converting means is
provided on said first insulating substrate board,

15 a second voltage detecting means for detecting the
direct current of said second converting means is
provided on said second insulating substrate board,

a wiring of said first voltage detecting means is
practiced on said first insulating substrate board,

20 a wiring of said second voltage detecting means is
practiced on said second insulating substrate board,
and :

. ; wiring of said plural smoothing means is

practiced on one of said first insulating substrate

25 board and said second insulating substrate board.

RO A



hi gh harnoni ¢ wave current having the high frequency, the restraint
I n the radiation noises and the restraint in the spike voltage in

t he power converter apparatus can be obtained. 10 Furt her
since the drive circuits for driving each of the converter neans,

t he vol tage detection circuits, t hegpower supply units are

I nstall ed on the substrate board on which the above stated main
circuit . conductor is formed, these wiring are forned according to
the 15 patterning. Accordingly, there is no dramﬁn%faroung of

the control |inesl2thePaBOVesi SRTYRL X tIRPARATYSy akGording to clajm,l0,

| mproved furtherno Further, together with the di ode nodul e,

e. s :
t he inverFé?r%ﬁﬁﬁ¥+ﬁ94n*ﬂﬂt9ﬁ£ n conponents, the 20

Acoor di gl v, EEQT‘r’282%2?&%%%gééﬁéfséﬁifp‘%ii%ﬁéuﬁ"c 22 Bivins RaifnbifHE | o ge
size in essentia . : [ I '

power conGERTerEing o HLE R0 AR BREaRCLBONEL flver L1
install atign Spacguﬁﬁl§h@h¥%“%f3éET&”ff¥§E”a§H@’drivngiréﬁﬂeréfgs can be

obt ai ned.
Further, in the pgysy: o8V ShoMm MY iibulliing substrdtadgoapdyl e or the

regenerati on cont type converter I's installed selectively at the
same region and both gf second gate drive circuit for driving said
second converting means and a gate second drive circuit
power supply unit of said second gate drive are
10 provided on said second insulating substrate board,
a wiring of said first gate drive circuit and said
first gate drive circuit power supply unit is practiced
on said first insulating substrate board, and
a wiring of said second gate drive circuit and
1b said second gate drive circuit power supply unit is

practiced on said second insulating substrate board.

13. A power converter apparatus comprise a diode
module for converting the supplied alternating current

20 voltage to the direct current voltage, a smoothing .
capacitor for smoothing the direct current voltage of
said Fiode module, an inverter for converting an
obtaihed direct current voltage from said smoothing
capacitor to the alternating current voltage and for

25 supplying‘tée obtained alternating current voltage to a
load, and a regenerating consumption resistor for

consuming an output electric power of said inverter,

O



the main circuit conductors thereof are constituted to 5 form

according to the patterning on the substrate board or the interior
portion of the substrate board. Accordi ngly, w thout the
renodeling etc. of the integral insulating substrate board, only

t he exchange of the sem conductor ngglule according to the 10
specification, it can vary fromthe di ode nodule to the converter
whi ch enable to carry out the regeneration control, it is possible
to carry out reversal, nanely fromthe converter to t he di ode
modul . As a resufhe power C°QHQH?Q£ RPPArasye Fharartepdeadcinvelder neans
the power 15 factor in the power converter apparatus can be inproved

and further using the? r%@%ﬁmﬁ%ﬁq cduatas,for connecgipgqgafk ehving can
be obt ai ned.

1. A power converT¥PPURRTS R BrOviseaon Ry Single msuza*ﬁé??a%‘?}és‘?’?aetiﬁjency

first

alternaplng curr 6 y It é%m néﬂ%@p%E%9§a1 e
converting nmeans conve |ngaﬂ1 Sppﬁgg a??g? 3I|%%ﬁ%urrent
vol tage togthe d'éﬁﬁ%th%P%h (;éﬁ%?B%n%nﬁpg%ﬁge1nverter, a smoot hi ng

means for snoothing sa
said main circuit conductor comprises a plus side

main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
main circuit conductor for connecting to a minus
10 terminal of each of said components,
by intervening an insulating member between said
plus side main circuit conductor and said minus side
main circuit conductor, each of said plus side main
c¢ircuit conductor and each of said minus side main
15 circuit conductor are contacted to said insulating
substrate board,
each of said plus side main circuit conductor and
each of said minus side main circuit conductor are
formed according to a patterning, and
20 said pattern of said main circuit conductor is
connected to said plus terminal and said minus terminal

of each of said components.

14. A power converter apparatus comprises, a diode
25 module for convertlng the supplied alternating current
voltage to the direct current voltage, a smoothing

capacitor for smoothing the alternating current voltage
s ’//

A



10 current fromsaid first converting nmeans, and a second

converting neans for converting an out put vol tage fromsaid
snoot hing neans to the alternating current voltage,
power converter apparatus characterized in 15 t hat a

wiring anong said first converting neans, sgd
sai d second converting neans is
substrate board.

claimi1,

20 2. A power converter apparatus according to
characterized in that a first voltage

detecting neans fof seidcdiedp measdule, an igvesterclpremenvertin@ a7 the

first converting neans is

boar d,

25

provi ded on said insulating supstrate

obhaired LAY SHE TGN te VoL IR ARSMT BR1ASBRRTRELT he

t he

snoot hi ng neans and
practiced on the sane insulating

direct current voltage, of the second converting neans i rovi ded
on said insul ati ngRRIBEEELE @&Qﬁgyatlng cdrrent voltage and for

78

substrate ard.

claim 1,

10

15

20

25

sai d second conv eg?ﬁmé&ﬂ@%?éafﬁ ! cgsrgg'cthsetge‘é‘igq‘%ﬁ;g%% e&&:‘:é‘gng‘fﬁé‘&%‘g 3
a c}ﬁ%gﬁtt%r}q g% &e@&fer\%gti%%mé%gsgﬁlp%%ﬁr Qégfs@gf’ Ofcgl': ng to

consuming an output electric power of said inverter,
the power converter apparatus characterized in that

a main circuit conductor for connecting each of
components is provided on a single insulating substrate
board, said components are said diode module, said
smoothing capacitor and said inverter,

said main circuit conductor comprises a plus side
main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
main circuit conductor for connecting to a minus
terminal of each of said components,

by approaching said plus side main circuit
conductor and said minus side main circuit conductor
through an insulating wall, each of said plus side main
circuit conductor and each of said minus side main
circuit conductor are buried in said insulating
subst;ate board according to a patterning, and

' said'pattern of said main circuit conductor is

connected to said plus terminal and said minus terminal

of each of said components.

-
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afirst gate drive circuit for driving said first converting neans
and a first gate drive circuit power supply unit of said first
gate drive circuit are 10 provi ded on said insulating substrate board,
a second gate drive circuit for driving said second converting
means and a second gate drive circuit §7 power supply unit of said
second gate drive circuit are provi ded on said insulating substrate
board, and 15 a wring of said first gate drive circuit, said
first gate drive circuit power supplé¢unit, sai d second drive
circuit, said secd®d gdt POHPrvEOBVEELSX FwPRFatus COMPLHHSry aufiiedes
practiced on said insulating substrate board. 20 | 4. A
power converter aPpgBALuSO¥ oFORBREHIGhGhasupplied ajieragling, RLERRY
alternating current _voltage . conprises: a first plura
converting means VSFtégﬁvg?thﬁ @Wcﬁgurre@uﬁﬁ]itéﬂeal f"e?ﬂﬁ?thnﬁurrent
voltage to the direct . current. voltage,,
76 ©  DPBPAFLERBOIRT PRI S SR UCEPR Y PRERER OF
current fr said_first.plural pvertin : . a second
plural con er_tings gn§1$8$ @%%@%#tiﬁé]%ﬁ%ég%g%Sf°§g§9639r35P9a55 fromsaid
plural smoothing ERROSHLY §ffect current voltage from said smoothing
capacitor to the alternating current voltage and for
supplying said obtained alternating current voltage to
a load, and a regenerating consumption resistor for
10 consuming an output electric power of said inverter,
the power converter apparatus characterized in that
a main circuit conductor for connecting each of
components i1s provided on an upper portion or on a
lower portion of a single insulating substrate board,
15 said components are said diode module, said smoothing
capacitor and said inverter,
said main circuit conductor comprises a plus side
main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
20 main circuit conductor for connecting to a minus
terminal of each of said components,
by forming relatively one of said plus side main
circuit conductor and said minus side main circuit
conductor on said upper portion of said insulating
25 substrate‘bbard and another of said plus side main
circuit conductor and said minus side main circuit

conductor on said lower portion of said insulating

Ty




5 alternating current voltage, t he power converter
apparatus characterized in t hat a wWring anong said
first plural converting neans, said plural snoothing nmeans and said
second plural 10 converting nmeans is practiced on the sane insulating
substrat e board. 5. A power converger apparatus according to claim
4, characterized in that 15 a first voltage detecting
means for detecting the direct current voltage of said first plural
converting means is provided on said insulating substrate board,

a second vol t age sWvstratey bnaud cach odhest pegorfdang to a pHFERERIRIN r ent
vol tage of said second plural converting 20 nmeans i s provided on said
i nsul ati ng subst ram@ board, and a wring of said first
vol t age detecting neans sai d second ,vol tage detecting neans is

practiced on §§i§n§?@£ﬁ@'§ iHy Sk e CEENET cogductor gs6 A
P ﬁ\gfr converter agggﬂgéggd %o Osrad':l.lci1 %fu% ¢ EJisllnrJ]jnf':l\:l. ang; Fg@dé&?ﬁ@%ﬁf@é&fmﬁqi& t
For drivin% sai d gkrgéch of said components.
16. A power converter apparatus comprises, a diode
module for converting the supplied alternating current
voltage to the direct current voltage, a smoothing
10 capacitor for smoothing the direct current voltage of
said diode module, an inverter for converting an
obtained direct current voltage from said smoothing
capacitor to the alternating current voltage and for
supplying the alternating current voltage to a load,
15 and a regenerating consumption resistor for consuming
an output electric power of said inverter, the power
converter apparatus characterized in that
a main circuit conductor for connecting each of
components is provided on a single insulating substrate
20 board, said components are said diode module, said
smoothing capacitor and said inverter,
said main circuit conductor comprises a plus side
main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
25 main circgié conductor for connecting to a minus

terminal of each of said components,

w \
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plural converting neans and a first gate drive circuit power supply unit
of said first gate drive circuit are provided on said insulating substrate
board, a second gate drive circuit for driving said second plura
converting nmeans and a second gate drive <circuit power supply unit of said
second gate drive circuit are provided on ggid insulating substrate board,
and a wring of said first gate drive circuit, said first gate drive
circuit.power supply unit, said second gate drive circuit and said second
gate drive circuit power supply unit is practiced on said insulating
substrate board. 7byALpbREVER DAY et cknNHplalind fembero beigeRg Sapd
vari abl e frequency_alternating current voltage conprises: . a,%irst
plural converti ngPhBENS1EEMRER\RHISHE (anduchoy 289 SR8 RARPRGSEEFr ent
voltage to the dire¢t current voltage plural, snmpot hi ng _neans for
smoot hi ng said diW@&Peﬂlr€E+Feﬁﬂnéqé#ﬁ%%ﬂ%qu Fggsﬁﬁﬂrg uéoﬁ&é?t?ﬁﬁnneans,
convert.in out put vol tage

Fom said pi ur ol SREBERF o RESHEOT G arech (o6 b iod®, BReelbhillye.

5 circuit conductor are laminated to said insulating

substrate board,
each of said plus side main circuit conductor and
each of said minus side main circuit conductor are
formed according to a patterning, and
10 said pattern of said main circuit conductor is
connected to said plus terminal and éaid minus terminal

of each of said components.

17. A power converter apparatus according to any one
15 of from claim 13 to claim 16, characterized in that
a gate drive circuit for driving said inverter and
a gate drive power supply unit are provided on said
insulating substrate board, and said gate drive circuit
and said gate drive power supply unit are carried out

20 through a pattern wiring.

18. A power converter apparatus according to any one
of from claim 13 to claim 16, characterized in that
a voltage detection means for detecting the
25 voltage of at an input side of said inverter is mounted
on said insulating substrate board, and a wiring of
said voltage detection means is carried out on said

_—
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t he power converter apparatus characterized in t hat a

wring of said first plural converting neans is practiced on a
first insulating substrate board, 5 a wiring of said second plural
converting means is practiced on a second insulating substrate
board, and a wring of said pluggl snoothing neans is
practiced on one of said first insulating substrate board and said
second jnsul ating substrate board. 10 8. A power converter
apparatus according to claim?7, characterized in that | a
first voltage detimsuhatinarbsdrade boprdgwikh said malig|¢RequUktur rent

vol tage of said first plural convertin 15 ., .nmeans is provided on said
first insul ating Semde¢@Re through a, ern wiring. g second vol tage
detecting neans for detecting the direct current voltage of said
second plural converting means i s provided on said second

I nsul ating substrate 2 boar d a W.ri . Of i d fi

vol t age detecting?hEans j gower converten ; (?Hﬁ¥u§aﬁﬁcPEB§Pgiﬁgu?%¥iéé%

veans 15 5 BRatromciain & Uelanh deoPhRrACEERbRR LR o5

9. A power converter ;2pgag b MEKE] Whid shlo¥iBify capacitofBARd eri zed

inverter and said regenerating consumption resistor are
arranged in an air duct,
said diode module and said inverter are installed
10 to a single cooling fin, said regenerating consumption
resistor is installed to another single cooling fin,
and
a top portion of said air duct is covered through
said insulating substrate board.
15
20. A power converter apparatus comprises, a
converter for converting the supplied alternating
current voltage to the direct current voltage, a
smoothing capacitor for smoothing the direct current
20 voltage of said converter, an inverter for converting
an obtained direct current voltage from said smoothing
capac}tor to the alternating current voltage and for
suppl&ing said obtained alternating current voltage to
a load, and a regenerating consumption resistor for
25 consuming‘aé output electric power of said inverter,

the power converter apparatus characterized in that

“ar -
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82 a first gate drive circuit for driving said first

plural converting neans and a first gate drive circuit power
supply unit of said first gate drive circuit are provi ded on said
first insulating substrate board, 5 a second gate drive circuit
for driving said second plural congerting neans and a second gate
drive circuit power supply unit of said second gate drive

circuit are provided on said second insulating substrat e board,
10 awring of said first gate drive circuit and said

first gate drive circaimappvekranigplopngvctors fpracenppegting each @k said
first insulating substrate board, and . a wiring of said second
gate drive circui¢ompppents is provddedcerdagairgde; yeselating PRwTratfpl y
unit is 15 practiced on said second insul, ting substrat e, board.

10. A power convep@¥dapikhiQPRPosenss Ak fglflhgonverter, {a4q 4p) e

frequency alternating current vqltage ., conprises:, 20 L, a
first converting %&§t¥QNCQQﬁﬁ§%qﬁ'n§aﬁﬁesm°°thlngsﬁ$5??%aoﬁj?%9r&ﬁ%%g
current vol-tage tp thetdirect current vol tage and having first
plural swi Pching TAVEItelgeyi ces, a snoot hi ng neans for

smoot hing sai d d'reCtggid main circuit conductor comprises a plus side

main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
main circuit conductor for connecting to a minus
10 terminal of each of said components,
by intervening an insulating member between said
plus side main circuit conductor and said minus side
main circuit conductor, each of said plus side main
circuit conductor and each of said minus side main
15 circuit conductor are contacted respectively to said
insulating substrate board,
each of said plus side main circuit conductor and
each of said minus side main circuit conductor are
formed according to a patterning, and
20 said pattern of said main circuit conductor is
connected to said plus terminal and said minus terminal

of each of said components.

21. A power converter apparatus comprises, a

25 converter‘fér converting the supplied alternating
current voltage to the direct current voltage, a
smoothing capacitor for smoothing the direct current

_

AR



25 current fromsaid first converting nmeans, and a second
pl ural converting nmeans for converting an out put voltage fromsaid
pl ural snoothing nmeans to the 83
alternating current voltage and having a second plural swi t chi ng
devi ces, the power converter apgaratus characterized in
that 5 a wring of said first converting neans is
practiced on a first insulating substrate board, and a wring
of said second converting neans is practlced on a second insulating
substrate board. voluadge of]ﬂald,mq@mﬁgﬁeconﬂadtén apparteunsfaecording to
cl aim 10, characterized in that a first voltage
detecting nmeans fePRYRXEg AR ghtained derFFeéﬂrVSPFaﬂ%lﬁﬁg%afEPm|$%&d
converting means is provided on said_first |nsulat|£€ substrate
board, 15 Sm@PQﬁ%RﬁuFﬂRﬂQ%iﬂ? J@t@@@lﬁétﬁEBﬁElﬁﬂrcH§¥ i YR
direct current of S%bg secon convertln% d g ovi de on said
second i nsul ati ng®% ?Feﬁ%?éiﬁ%qy said btaine a&F?Fﬂ@tb? ST st
vol t age degectin S racticed on_sai g i rst_insulating
substrate oard gvggg'ge to ae%Qﬂqﬂ % € P°¥§Fd°88¥8ﬁ e§o??%3§a %ﬁectlng
means 1s characterized in that
a main circuit conductor for connecting each of
components is provided on a single insulating substrate
board, said components are said converter, said
10 starting current restraining resistor, said magnetic
contactor, said smoothing capacitor and said inverter,
said main circuit conductor comprises a plus side
main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
15 main circuit conductor for connecting to a minus
terminal of each of said components,
by approaching said plus side main circuit
conductor and said minus side main circuit conductor
through an insulating wall, each of said plus side main
20 circuit conductor and each of said minus side main
circuit conductor are buried in said insulating
substrate board according to a patterning, and
* said pattern of said main circuit conductor is
connected to said plus terminal and said minus terminal

25 of each of said components.
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practiced on said second insulating substrate board, and

a wring of said plural snpothing neans is practiced on one of said
first insulating substrate 25 board and said second insulating
substrate board. 84 12.
A power  converter apparatus according to clggm 10, characterized in
t hat a first gate drive circuit "Tor driving said first
converting nmeans and a first gate drive circuit power 5 supply unit of
said first gate drive circuit are provi ded on said first insulating

substrate board, 22. A poweracenm&wmb{kaEQQHatnﬁ(ﬂqmnnhseﬁoradr|V|ng sai d
second converting neans and a gate second drive circuit wer
supply unit of safdnverber @pﬁe?QﬁV&R?kﬁgath@OSupplﬁﬁévﬁé§§r6ﬂt%%9d second

i nsul ating substrate board, a wring of said flrst ate drive
circuit and said current yoltageaie the \ﬂé—r@%fﬁutrrﬁﬁ\%e?’o BEPy nit is
practlced on said first jnsulating su strat%

a wiring of said §@€%EH1©%I%3EEQ%R9§nﬁQﬁM ings the %5F8t5835ﬁﬁn5ate

drive circyt power_su uni practiced_on sal second
insulatingﬂggbstrXPé 58§ %f said convepﬁ§r, &8¥9§FF§r 8ppar at us
comprise a diode .o vert:HRUWh b1 fQ LAY 1% itPRbL 8g8! EELRLANE

current _
smoothing capacitor to the alternating current voltage

and for supplying said obtained alternating current
voltage to a load, the power converter apparatus
10 characterized in that
a main circuit conductor for connecting each of
components is provided on an upper portion or on a
lower portion of a single insulating substrate board,
said components are said converter, said smoothing
15 capacitor and said inverter,
said main circuit conductor comprises a plus side
main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
main circuit conductor for connecting to a minus
20 terminal of each of said components,
by forming relatively one of said plus side main
circqit conductor and said minus side main circuit
conductor at said upper portion of said insulating
substrate board and another of said plus side main
25 circuit cpnéuctor and said minus side main circuit
conductor on said lower portion of said insulating

substrate board each other according to a patterning,

oresss to & paccer
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20 voltage to the direct current voltage, a snoothing capaci tor
for snobothing the direct current voltage of sai d di ode nodul'e, an

i nverter for converting an obtai ned direct current voltage from
sai d snoot hi ng capacitor to the alternating current voltage and for
25 suppl ying the obtained alternating Cyyf rent voltage to a

| oad, and a regenerating consunption resistor for consum ng an

out put electric power of said inverter,

85 t he power converter apparatus characterized in that

a main circuit coandctor for connecting each of conmponents is
provided on a single insulating substrate ) board, said conponents
are sai d di ode nodul esadipattern of snjst maig eidpauitororductardifnverter,
said main circuit conductor conprises a plus side ) pain circuit
conductor for confeeResked d& SAlgk plus termigaki apd 8pid BHRRF terminal
conponents and a m_nus side . mai n circuit conductor for connecting
to a mnus 10 ©It@3¢hf SALELOTRORSMSY conponent s, by

i nterveni ng an insul ati ng nenber between said pl us side main
circuit codductor and said m nus side main circuit conductor, each
of said plus side

o e B 36" 220 Oy oyt R e g5, 1
converter for converting the supplied alternating
current voltage to the direct current voltage, a
smoothing capacitor for smoothing the direct current

10 voltage of said converter, and an inverter for
converting an obtained direct current voltage from said
smoothing capacitor to the alternating current voltage
and for supplying said obtained alternating current
voltage to a load, the power converter apparatus

15 characterized in that

a main circuit conductor for connecting each of
components is provided on a single insulating substrate
board, said components are said converter, said
smoothing capacitor and said inverter, '

20 said main circuit conductor comprises a plus side
main circuit conductor for connecting to a plus
terminal of each of said components and a minus side
main circuit conductor for connecting to a minus
terminal of each of said components,

25 by inpeivening an insulating member between said
plus side main circuit conductor and said minus side

main circuit conductor, each of said plus side main
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substrat e board, each of said plus side main circuit conductor

and each of said mnus side main circuit conductor are

formed according to a patterning, and 20 said pattern of said nain
circuit conductor is connected to said plus term nal and said m nus
ter m nal of each of said conponent sgg 14. A power
converter apparatus conprises, a diode 25 nodul e for converting the
supplied alternating current voltage to the direct current voltage,
a snoot hi ng . capacitor for smoothing the alternating current voltage
86 of saftreubeconringtor and paeh of FaidcBADEE fhgepain

?ﬁtained dirgct curren;tvoltage fronls%jd,sn%%%hing L. fagacitpr to
T e . an o Lo ngc e el ned
consunpt i o% resi s?@s?ﬁtgeboard ad%ﬁ?rﬁrhé’%aﬁagat BEPsegga_?r’f‘ﬁifbgmcﬁtsai d
;:‘EST tS:i' ot Sfﬁﬁéﬂﬁ?ﬁé’gf i S%Ya?éi?qr%%pa@iﬁltiﬁiscggigcﬁgiéﬁ%ﬂﬁgﬁ%éhitzm S
gre said d:%ode rmg%ﬁ%ugéé# ngggfﬁ‘@sr%&%ﬁd#g‘gcé‘ﬁagi ?égtgﬁgiggf dml?‘g\)verter,

said main circuit congyehof, COMN IsESA P s A% cuit conductor is

connected to said terminal of each of said components.

24. A power converter apparatus according to any one
10 of from claim 20 to claim 23, characterized in that
a gate drive circuit for driving said inverter and
a gate drive power supply unit are provided on said
insulating substrate board, and said gate drive circuit
and said gate drive power supply unit are carried out

15 through a pattern wiring.

25. A power converter apparatus according to any one
of from claim 20 to claim 23, characterized in that
a voltage detection means for detecting the

20 voltage of at an input side of said inverter is mounéed
on said insulating substrate board, and a wiring of
said yoltage detection means is carried out on said
insulating substrate board with said main circuit
conductor through a pattern wiring.

25 "

| 26. A power converter apﬁaratus comprises, a diode
module or a converter for converting the supplied

-

Iy



main circuit conductor for connecting to a plus term nal of each of

sai d conponents and a mnus side 15 mai n circuit conductor for
connecting to a m nus term nal of each of said conponents,

by approaching said plus side main circuit conductor and said m nus
side nein circuit conductor t hroughggan insulating wall, each of
said plus side main 20 circuit conductor and each of said m nus side
mai n _ circuit conductor are buried in said insulating

substrate board according to a patterning, and said pattern of
said main circui tadohattiore icyurrent volgagretoetiheocdbeeet FFWE Y i nal and
said mnus termnal 25 of each of said conponents. |

87 15. vOMags, CoRreotaingpFapardtotofpri SBROthing dde

nodul e for converting the supplied alt rnatin% cur r.ent voltage to

tﬂe gi rect currerdlifmaldag Surmestnivrdtage of said drede madle fn i g

t he direct t | t f 5 id diad dul '

conve_r:i ng ;ﬁr;ena][e/gr 3 eﬂ?@dlriieln@cf’oi?llf"ﬁgnlf’%vgﬁ' g‘gox?\z%]?#%%in%le@r‘?ge{)tq?%g
capacitor to the ternati t t | Vi [
obt ai ned agt er nat%ﬁ% ’Eﬁﬁa 1 t\C}tLSIﬂrI{ %%é’t%gl“"agg gggséﬁ%ﬁd?oﬁn%p%&ér%eﬁrge% ?ﬁlgd

consunption resi st

nverter. S9affly dGect SIINT U818050UERHL SLES S RPMR of said

capacitor to the alternating current voltage and for
supplying said obtained alternating current voltage to
a load, and a regenerating consumption resistor for

10 consuming an output electric power of said inverter,

the power converter apparatus characterized in that
each of components is provided in an air duct,

said component are said diode module or said converter,

said smoothing capacitor and said inverter,

15 a main circuit conductor for connecting said each
of said components is patterned on a single insulating
substrate board,

said air duct covers and connects said main
circuit conductor pattern to each of plus terminals and
20 each of minus terminals of each components,
said diode module said converter is selectively
provided at the same area of said air duct, and
‘on said insulating substrate board said diode
module or said converter includes said respective main

*

25 circuit conductor pattern.
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t he power converter apparatus characterized in that a main
circuit conductor for connecting each of conponents is provided on
an upper portion or on a | ower portion of a single insulating
substrate board, 15 sai d conponents are said di ode nodule, said
snoot hi ng capacitor and said invertgr, said main
circuit conductor conprises a plus side mai n circuit conductor for
connecting to a plus term nal of each of said conponents and a
m nus side 20 main circuit conductor for connecting to a mnus
termnal of each 27.sahcpawsiporannester apparatus BompEifeAg ®el atively one
of said plus side main circuit conductor and_sajd m nus side nmain
circuit CHAT R tRT (f-r"?rs&iodlvﬁﬁﬁéﬂgp'éhﬁl BHPB}-l%C&l Hremakivey 25
substrate board and anot her. of said Blus Si circuit
conduct or and sai WK ¥Id@9%ite & PCGFFeCt curreggnmpc’fatge,orﬁ sai d | ower
portion of said insul 88
substrate board &P {h*ﬂ§)9§ﬂ§ﬂ%ﬁoﬁgf95 ﬁmBQFPéPﬂl fge direct cyprent
said patte n of sai i reuw t.conductor nn ed to said
plus term and” "bger'ncfif ﬁ‘ngFr%gr, an%f a%a%ﬂv%lflggﬁi%&{orrponents.
16. A pover Conveécgr%elatpfn"g %trlu%b%%%%'cisﬁireétdbﬂgfent voltage from said
smoothing capacitor to the alternating current voltage
and for supplying said obtained alternating current
voltage to a load, the power converter apparatus
10 characterized in that
said converter is constituted by plural variable
control converter elements arranged on an insulating
substrate board and a main circuit conductor for
connecting between said plural variable converter
15 elements by forming on said single insulating substrate
board according to a patterning, and
said inverter is constituted by plural variable
control inverter elements arranged on another
insulating substrate board and another main circuit
20 conductor for connecting between said plural variable
inverter elements by forming on said another single

insulating substrate board according to a patterning.
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nodul e for converting the supplied alternating current voltage to
the direct current voltage, a snoothing 10 capaC|tor for snoot hi ng t he
direct current voltage of sai d di ode nodul e r for
converting an obt ai ned direct current volt g
capacit-or to the alternating current voltagggand fo
alternating current voltage to a |load, 15 and a regenera T
consunption resistor for consum ng an out put electric power of said
i nverter, the power converter apparatus characterized in that

a main circuit conductor for connecti ngABETRACT conponents is
provided on a single insulating substrate 20 board, said conponents
are said di ode nodul e, said snoot hi ng capacitor and said inverter,
said main circuit conductor conprises a plus side main circuit
conduct or for connectﬂn30W§racﬁnE§rter appaakyf (FANRILsesc R éﬁogﬁid
conponents and a minus side mai n circuit conductor .for connectin
to a mnus moduifi har ch%%ﬁiﬁr)s'a TRSHEG Sapact or,“and"an' °

89 by intervening ap insul at et ween sai
pl us side rRin C|#EHFFtEBHdu%t%?l%uEF¥ﬁH%Fréﬁ#ﬁ?Q%QEéconneCts ﬁ&FR Fr cui t
conductor, each of sald

of said mnus sid&PRaFAM ogenés ‘gﬁlﬁhli‘r%o%cq CUI Foqu ;L%nggf%t ghﬁgnga?SCh

i nsul ati ng

converter), the smoothing capa01tor and the inverter.
The main circuit conductor is formed integrally on an
insulating substrate board according to a paﬁterning.

10 The above main circuit conductor comprises a plus side
conductor for connecting a plus terminal of each of the
components and a minus side circuit conductor for
connecting a minus terminal of each of the components.
A voltage detecting means for detecting the direct

15 current voltage of the diode module (the converter) and
a voltage detection means for detecting the direct
current of the inverter are formed integrally on the
insulating substrate board. A gate drive circuit for
driving the diode module (the converter) and a gate .

20 drive power supply unit thereof are formed integrally
on the insulating substrate board, A gate drive
circuit for driving the inverter and a gate drive power
supply unit thereof are formed integrally on the
insulating substrate board.
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substrate board, each of said plus side main circuit conductor

and each of said mnus side main circuit conductor are
formed according to a patterning, and 10 said pattern of said nain
circuit conductor is connected to said plus term nal and said m nus
term nal of each of said conponents 17. A power
converter apparatus according to any QQF of fromclaim11l3 to claim
16, characterized in that &%te drive circuit for driving said
i nverter and a gate drive power supply unit are provided on said
I nsul ati ng substrate board, and said drjve circuit and said
gate drive power supply unit are carig? uty 20 through a pattern
W ring. 18. A power converter apparatus according to any one
of fromclaim1l3 to claim16. characterized in that a_yol tage
det ecti on meﬁr for—detectTmg—tie—25 —vortage of—at—amr T TTput b\fzef
said inverterf]is nounted on said insulating sul boar and a
Wi ring of sai d volt et g4 on pedns is car ns
90 iipsul ating subs oard with said maimnal fjcui t
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conductor through a pattern wring.
appar atus according to any one
characterized in that
sai d
arranged in an air duct,
to a si2fle cooling fin,
is installed to another S|ngle cooling fin,

capaci tor,

are
i nverter

consunpti on

and

are installed 10

resi stor

a top portion of said air duct

said insulating substrate board.
appar at us conpri ses,
alternating
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said converte

current vol
vol tage to
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a
currpnt voltage t@ the diNect current 1gol t age,
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A power
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of fromclaim113 to claim 16
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a main circuit conductor for connecting each of conponents is

ptrovided on a single insulating substrate board, said conponents
are said converter, said magneti c contactor, said snoothing
capacitor and said 5 I nverter, said main circuit conductor
conprises a plus side main circuit conductor for connecting to a
pl us terminal of each of said 8édfonents and a ninus side
main circuit conductor for connecting to a mnus 10 term nal of each
of said conponents, by intervening an insul ating nenber between
sai d plus side main circuit co and said m nus side
main circuit conguetq ? each of said plu rfde main ~circuit
conduct or and eanhé@f sald mnus side gain 15 circurt gonductor are
cont act ed respectji el,‘k<ia$qjd P3 i s#lating subgstrat e} board,
each of said pl us eWNIB{ n «dricul ( or and p@pch of said
mnus side main cirgit cuyn gL AL C THO a
patterning, and > sai g [ 11# i's
connected to sal &= Shesri{nz h of
sai d components. —Loe—511 A podeilc P ix /a 25
converter for convert|fngfhe=pupplli ed al tg - nt {gol t age
to the direct currentivaolt a I sSnopt it n ¥ {¢r snoot hing
the direct currents N P2 | N !
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92 vol tage of said converter, and an inverter for

cenverting an obtained direct current voltage from said snoot hi ng
capacitor to the alternating current voltage and for supplying said
obtained alternating current 5 voltage to a | oad, the power converter
appar at us characterized in that a main circuit
conductor for connecting each of 4 /1gonponents i s provided on a single
i nsul ati ng substrate board, said conponents are said converter

said 10 starting current restraining resistor, said magnetic
contactor, said snoothing capacitor and said inverter, "~ said
mai n circuit conductor conprises a plus side mai n circuit conductor
for connecting to a plus term nal of each of said conmponents and a
m nus side 15 main circuit conductor for connecting to a m nus

term nal of each of said conponents, by approaching said plus

side mai-n circuit conduct or and \?Vf'j@nﬁ side main circuit
conduct or through an insulating wal F,*each of said plus side main

20 circuit conductor aﬁgpﬁ9g27g?,i9ﬁgrfbng§jiy§?_§9ﬁgrggr__ circuit
conductor are buried in said ¥nsdl ati Ag ulSt vat ard according

to a patterning, and said patternef said main circuit
conductor is connected to said plys-ﬂbsnjnal and said m nus
termnal 25 of each of said coNponqnts. AN
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93 22. A power converter apparatus conprises, a converter

for converting the supplied alternating current voltage to the
direct current voltage, a snoot hi ng capacitor for snoothing the
direct current 5 vol tage of said converter, and an inverter for
converting an obtained direct current voltage fromsaid snoot hi ng
capacitor to the alternating curr7qb vol t age and for supplying said
obtai ned alternating current voltage to a | oad, the power converter
apparatus 10 characterized in that a main circuit
conductor for connecting each of conponents i s provided on an upper
portion or on a | ower portlon Gﬂ a single insulating substrate
board, sai d conponent aﬂ convegter, said snoothing 15
capacitor and said inverter, S& i? ACircuit conductor
conprises a plus side main circuit uctor for connecting to a

pl us termnal of each of said conpo edts and a m nus side

main circuit conductor for connecting tore—4 20 term nal of each
of said conponents, by for /’ely one of said plus side

mai n circuit conductor and sai/ / e main circuit
conductor at said upper portion of saj i




substrate board and another of said plus side main 25
conductor and said mnus side main circuit
portion of said insulating

a patterning,

said pattern of said main circuit conductor

plus terninal and said minus terninal 6/10
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main circuit conductor for connecting to a plus term nal of each of
sai d conponents and a m nus side mai n circuit conductor for
connecting to a mnus term nal of each of said conmponents, 25

by intervening an insul ating nenber between said pl us side main
circuit conductor and said m nus side main circuit conductor, each
of said plus side main 7/10 95

circuit conductor and each of said mnus side main circuit
conductor are lamnated to said insulating substrate board and each
of said plus side main circuit conductor and each of said m nus
side main circuit 5 conductor are forned according to a patterning,
and said pattern of said nmain circuit conductor is

connected to said term nal of each of said conponents. 24. A power
converter apparatus according to any one 10 of fromclaim20 to claim
23, characterized in that a gate drive circuit for driving said
i nverter and a gate drive power supply unit are provided on said

I nsul ating substrate board, and said gate drive circuit and said

gate drive power supply unit are carérf ut 5 t hrough a pattern
W ring. 25. A power convert®er parfat'us according to any one

Booooo| POT! [L poososl O




of fromclaim20 to claim 23, characterized in that a voltage

detection neans for detecting the 20 vol tage of at an input side of
said inverter is nmounted on said insulating substrate board, and a
wiring of said vol tage detection neans is carried out on said
I nsul ating substrate board with said main circuit conduct or through
a pattern wiring. 25 26. A povgfiBonverter apparatus conprises, a
di ode nodul e or a converter for converting the supplied
96 alternative current vol tﬁF[G t hfﬁl rect current
vol tage, a snoot hi ng capacitor for smbo Rg alternating
current voltage of said diode_mpdule or the al ternating current
vol tage of said convertdr enabl e 6 thp regeneration control, an
inverter for convertinggan 3 & direcy cussegt jvol tage from
sai d snoot hi ng CTa glapag] _toPthe alf grnatipg ,“LLenQQWQMtage and for
supplying said o n art g/l itrlg "&ur e vol ta e TPl ad, and
a regenerating cafg TN F8S r fcg cph
el ectric power of Jsdi{f rifyer e _powel Lchn par at us
characterized in #h8t N s ptidv|loesl 1ign an air
duct, said compo t ape=sai é$$0d Bgul peS cpgnverter,
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15

sai d conmponents is patterned on a single insulating

boar d,

said air

a main circuit conductor for connecting said each

of

substrate

circuit conductor pattern to each of plus terminals and 20

m nus term nals of each conponents,

duct covers and connects said main

each of

sai d di ode nodul e sai d
Qﬁﬁpal the sane area of said air

converter is selectively provi

duct, and on said insulating substrate board said di ode

nodul e or said converter includes said respective main 25 circuit
conductor pattern. 97

27. A power converter apparatus confEVEEF, ?27 converter for
converting the supplied alternative ' urrent voltage to the direct
current voltage, [ —— SHOGthing, or for smoothing the direct
current Eﬁ%? e of setd conve} d an ip9erter fg-f ~~12b
converting an obt ai nedidiTa h—sai—d—- r’ snoot hi ng
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connecting between said plural variable converter 15 el enents by
formng on said single insulating substrate board according to a
patterning, and said inverter is constituted by plural variable
control inverter elements arranged on anot her i nsul ating substrate
board and another main circuit 20 conductor for connecting between
said plural variable i nverter iglfggents by form ng on said anot her
single : i nsul ating substrate board according to a patterning.
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POWER CONVERTER APPARATUS

ABSTRACT ]

A power converter apparatus comprises a diode
module (or a converter), a smoothing capacitor, and an
inverter. A main circuit conductor connects each of
the components which are the diode module {(or the
converter), the smoothing capacitor and the inverter.
The main circuit conductor is formed integrally on an
insulating substrate board according to a patterning.
The above main circuit conductor comprises a plus side
conductor for connecting a plus terminal of each of the
components and a minus side circuit conductor for
connecting a minus terminal of each of the components.
A voltage detecting means for detecting the direct
current voltage of the diode module (the converter) and
a voltage detection means for detecting the direct
current of the inverter are formed integrally on the
insulating substrate board. A gate drive circuit for
driving the diode module (the converter) and a gate
drive power supply unit thereof are formed integrally
on the insulating substrate board, A gate drive
circuit for driving the inverter and a gate drive power
supply unit thereof are formed integrally on the

insulating substrate board.

FIG. 1




