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i ncreasing the size of the heat dissipating fins to increase the
integrated, and an intelligent module which packages a drive circuit and a power

element

together is now being marketed. In addition, one type of electric power unit needed to drive

the inverter includes a converter that rectifies commercial ac power to dc power, and

improves harmonic suppression and efficiency. Moreover, it has been proposed

20 electric power unit employs a power switch and the like.

that this

The converter that converts commercial ac power to dc power, and the inverter that

converts dc power to ac power of a predetermined frequency, are comprised

of heat

generating components such as diodes and power switches, and thus must include a heat

dissipating structure. For example, it is possible to achieve a cooling effect on the electrical

25  components by using an aluminum substrate to mount the electrical components, due to the

cooling effect provided by the surface of the aluminum substrate that is opposite the
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heat dissi pating capacity thereof has been considered. However, this wl|
. increase the overall size of the device and make it difficult to | ower
costs. It is an object of the present invention to provide a power nodul e

that has an efficient heat dissipation structure, that is small, and that
allows cost to be lowered. 15 In addition, because there are many instances
i n Whi ot & ter and inverter are placed in barracks or in

speci ali zed nodul es, the shape of the conpleted component is large, the

Ler mal_des! Aok iRk eallSthe [ SEralih GrIAASI AR Wrnihfert Bbdrbhic, YOLE |
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reduci ng the size of each co nent therein, ang.to sinplify the |ayout and
t her ol Hefs JissTpafing rGappcyELer iy s been pnsidoted” o HAMRYSh gbjsy Wil dcrease’ the

mal functions due to the effects of noise, as well as a need to prevent the
i 11 ef f evaral gize afthe deyige prshmake i diffigpléita lewer g9stS-t rat i on of snal | ani mal s
therein. In particular, when the inverter circuit is installed in the

out door unit Ipfiszn ebjectcefnthict presrnt invenéion tarprovidace pawen bwdule: thet has an
deterioration thereof that acconpani es environnental changes such as

t enper asfficientheat dissipatsorostactuae, lthatds peall, add diat tilowes eost tobenldwared. r ai n, and
the infiltration of insects and other small aninmals. The effects of these

profy ens needintdddtpnebédalstathe dr@nlahp irbtRateint witiel fRecopO&tdr Ahe invkbtet drei S
anot her object of the present invention to provide a power nodule that is

const r ugfagsl Babrabiladr ih RBed?sliZel] ARtul 3SR Rhapd 6 thd LEmBIERASRpoRkitts @a’igé, he
har ness, the sol der, and conponent |eads, are reduced to the greates
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state, and the design of the converter and inverter will be extremely difficult.
In addition, a controller for controlling the inverter circuit is comprised of a
20  microcomputer, and the controller and the inverter circuit are connected by a harness or the
like. When a drive signal is transmitted via this harness, there is a concern that noise will be

easily transferred and be involved in malfunctions.

Furthermore, there are other problems that it is difficult to diagnose a failure part, it
is difficult to specify the components to exchange and it is complicate to exchange a

25  component, since the control of the inverter is high efficient.

Because there is a great deal of exposed solder, component lead, and the like for
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and special layout and thermal designs are not necessary. 20 Disclosure O
. The I nvention A power nodule according to claiml of the present invention
is conprised of a bare chip conponent that forns an el ectrical power
circuit for controlling electrical power, a nounting substrate on which the
bare chip conponent is nounted, and a nolding material forned from an

I nsul at mBantidSdach IdBafpon®t dthefelistdid $dbiRELtHAL trhél@ngractiddntd willlBséuratue ton
whi ch 25 the bare chip conponent is nounted. In the power nodul e according

to cl aiﬂﬁbhfﬁﬁaﬁé}ﬁ%ﬂo 8idh &&Y%?%fn‘ﬁﬁ1anﬁ1%sﬁ1@%?cu on 3 between the bare
t e 2 2

chi p conponent an W fing on the mounting substrate can be fornmed by

w re bondi ng Qnd_t | ke. X t.hi g I V, . f ¢t he
nol di ng mat er(?%%?é({]q%le cf\)/\nﬁ(tfql r?g%ggdxrsgoen d;leoglr e néeoggléér%gd § ﬁggéﬁhelg%/ gﬁ%%ﬂﬁ%nﬁso g can
be elimnpated. Ln addi.tion, becayse expase ortions will be .el.imnated,
"1 e TieBESTI: ol ABCHAES 1, BE: SIS G B HetomeriRion < FhiF (Rl s
can be prevented. The power nodul e according to claim2 of the present

i nvent | GENRIESSPh SO INVPHEL FECHt & rorden] the, operatipnal frequengy therepfpand Busty of
bare chip conponents are nounted on the nounting substrate. In the power
nmodul e acludesitheproldems avith the pfverthrecipquitsdescribed\abave. onln nartecudasnit éscdgsizable 0

bet ween the bare chip conponents and the wiring on the nounting substrate
can be foortieair bynditioreer o ibdimmleasothpabieby rddacinBahasize of bach sdampongnt theremser ed
by neans of the nolding material, the wiring can be shortened. Wen a | arge

nunber &id eOERPHFNtthe f ahe theddal debien pBwRof, MiEthermicts, BRre @Natieddtied
such that the heat is dissipated via the alum num substrate. 15 The power

modul e ﬁg@&ft‘i‘ﬁ SnkQorfs cﬁferfg%lé)éﬂ’éc CoflHofses wislfl“é@ﬁ&lle&{‘td el I HRONGFERYS! €
e 1 or 2, In

di scl os In clains ich the bare chip corponent includes an IC

C1 %  NGndo Rl B! ) B REATH St a9 o N pleBelTROREA ey

nmount i ng sur e according to e present
i nventian, .cir.cui onponent.s tha roduce a.great _deal of heat can be
| sl at S e AL PR SRPUULE! 58 2Bt SpRERy ER peceanadn: BHORo PR ng
the printed wiring bgard on which the conparatively | ow heat generating
ci rcui td%ma%@hﬁ@reggglaﬁﬁeﬁwwawaomww cfﬁéli‘%é‘?-{d‘r?feteﬁwmﬁﬂaﬂ?t@ns
according to claim4 of the present invention is the power nodul e disclosed
i n cl ai o¥er B lpag peripdofptimetand eingsod rpingand  hetinBlitwatipn of insgets and otheasmal fi ns
that are integrally disposed on the surface opposite the surface on which
t he baraimalsp dhapffectnof thesroblemsineed tol be dlimeingedwer thepteakast degres phssihlet o
claim4 of the present invention, if conparatively
15 It is another object of the present invention to provide a power module that is
constructed such that the portions thereof that are exposed, such as the harness, the solder,
and component leads, are reduced to the greatest degree possible, the effects of noise are
eliminated, the effects of corrosion, dust, and the infiltration of small animals are eliminated,
and special layout and thermal designs are not necessary.
20  Disclosure Of The Invention
A power module according to claim 1 of the present invention is comprised of a bare
chip component that forms an electrical power circuit for controlling electrical power, a
mounting substrate on which the bare chip component is mounted, and a molding material
formed from an insulating resin that molds to the surface of the mounting substrate on which

25  the bare chip component is mounted.

In the power module according to claim 1 of the present invention, the connection
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4 hi gh heat generating circuit conponents are nounted on top of the

. mounting substrate as bare chip conponents, heat can be efficiently

di ssipated therefromvia the heat dissipating fins, and circuit

mal functi ons can be prevented by maintaining themat a suitable
tenperature. The power nodul e according to claim5 of the present invention

I's the paween fie bdte hgp dohpbneehd the Wigthg®n thd Rodntinp WibtiHié baT bERMRED b§S
side walls that are disposed on the edges of the nounting substrate and

whi ch eyirg 'Bgmﬁﬁg‘éﬂd H{%Ehk%ur BRER1s hi¥Wirtdl; 15R8vERA By Hhtlafs bﬁh@?ﬁﬁl&lﬁg fma?élﬂll In

whi ch a nol di ng rraterra is disposed inside the space formed byt

mount | e SyRLCRL B k0 o3 fiE Rkl abile Ll Be SRR 25 ggdmw eEz?(ﬁFl

filling the space nounti n

with the nol can nd he bar ojrpone

Tount i na‘pga#’ o v &errélerﬁrrtﬁﬁ R B8 QE%ng’ bR The
power nodul e accordi ng to cI aim6 of the present invention is the power
nody e ¥natanimels Gap bePEsvEntsd. i n which the side walls are conprised of plate
shaped nmenbers that are fornmed froma synthetic resin and in which a
conduct i ve pathepaewdrsasubean¢onding® dkime; of the peasortdsvention itthe powetmedulpe
conductive pattern enbedded in the interior of the side walls to connect

t he ci rdisclbsedl mnelains, 1, dndwhich & plurdigy @fdsargchip bémpémentsoanet mountediion the

el ements such as electrolytic condensers and the like that are difficult to
i nt egr améuntitpesupeate. nodul e according to claim7 of the present invention
is the power nodul e disclosed in any of clains 1 to 6, in which the bare

chi p conponent; thaGbUAE TNl 4B46FdIRY to2llaith DO the bRAEntGRVAMBIOh Sthe WoHRESbAl ac
power to ac power "having a predeterm ned frequency, and a controller that

confg o Sl HABNEDRY AkHn agarpheharr VS 1R m S bt 8¢ € BY aéfhegt ! v

e |nver er - Cli e CO e |nve er CcCi I’CUIt

to the untl ubs re ch onents nodu | it
will et ol B 1BS: Bedns & SRvert B&mpsa BE sl
desrgn of ea h conponent the 25 eff cts of no be elrnlnated to t he
gr eat esmalfEigh dee Piing eAncbe,shosteaed: e niVhen Megwmnirar Q% CAMPANEELs gAgraterieat,
infiltration of corrosion, dust and small animals will be prevented 5

The powde PRYRS eoeréecﬂambegcqnstrectad pugh dhattthe hepleisedissipaiod i die pliminempower
nmodul e disclosed in claim7, in which the inverter circuit is conprised of
a convesubstratehat rectifies conhercial ac power to dc power, an inverter
that converts the output of the converter to ac power, a converter driver
that5 drives tTie powsranddule acoflingitol dlaifi 3 ef theipresent ihveitiod id the poweembdule

i nverter.

disclosed in claims 1 or 2, in which the bare chip component includes an IC chip that is

mounted on a printed wiring board that is mounted on the mounting surface.

In the power module according to claim 3 of the present invention, circuit

components that produce a great deal of heat can be insulated from those that produce
20  comparatively little heat by forming the printed wiring board on which the comparatively low
heat generating circuit components are mounted into a hybrid shape.

The power module according to claim 4 of the present invention is the power module
disclosed in claims 1 to 3, in which the mounting substrate has heat dissipating fins that are
integrally disposed on the surface opposite the surface on which the bare chip component is

25  mounted.

In the power module according to claim 4 of the present invention, if comparatively
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Here, each power nodul e can be conprised of one or a plurality of bare chip
. conponents, and the bare chip conponents can be nounted on the al um num
substrate. Thus, it will not be necessary to again consider specialized
spatial |ayout and thernal designs thereof. 10 The power nodul e accordi ng
to claim9 of the present invention is the power nodul e disclosed in claim

7 or 8, high hekti geheratifly tiRMES doRiponkfits did me@ited 6h fopldTehemeahtingsubSvRE asbap! | ed
to a conpressor in an air conditioner, the conpressor controlling the

amount g rctsﬁg,bﬂéfté}r}{eaflb&f% iy Yigkipadd Pﬁf‘erﬁ%% v fhe4eht di'éﬁPﬂ%ngﬁns,

nmodul i zin Inverter circult that controls the conpressor o alr 15

conditi . 8] f I he. e ’ < noi se
and i 11 88t BlsE Rt coh 88 LR SR NSRRGSR  yR R iR 001 00,
can be elimnated, and hi ghly rel i abl vice can b royided. In

Sadi Cron by Thebrg Mo hsierdn Bdm o bR biSaSuntoR iihe BRNEmAgue
structural, design.,accordingly, it wll not be _pecessary to _have a_different
st r utt ufisslogrdn plpims 1 ta e ang %Poreeﬂwé@dvalﬁdﬁﬁt% disposed on he edges of
condi tioner, and thus the nunber of 20 nman-hours needed for structural

desi gn thiet mopriinge substratet and mhighe extand abovs thii sudasnen whies the bewsnphipsisor s
avai l abl e can be greatly reduced. The power nodul e according to claim 10 of
t he pr ementtednumhtin ovhicls at ineldingvenatenied uk edisposed dsside kthe spaze nfofmed bywihiech
the air conditioner is conprised of a fan that produces an air flow that
exchangasuhiedy subktrite bed theg&leandllsl Nnsi de a heat exchanger di sposed inside the
25 refrigerant circuit, and a fan notor that rotatively drives the fan. In

addi tion, theb@iseconfiBrat8APRs ek JrHIlifEthel Pateidefed by e ARLRIng QAbsire! er
that controls the rotation of the fan nbtor. 6 Here, the size of the

devige GavnReideSPfaHt ?ea’wﬁi%}dﬁl’}ﬂat%@ daftbe q?i’&d%rea%ﬁ 3hd B telre glﬁgﬁ%ﬁ%ﬂ&tbar €

chi p conponents onto t m substrate together wt crrcult

conponent s_and dul Lzi ng t he thus el im nati t he need to again consider
he’ epaPioniREgBREY of e Al HR ool o RE PSR cyEafly Condi ¢ oner
according to ¢laim1l of .the present inyeption is conprised of an air

condi t i oni ng ﬂ’ﬁ Ieowaﬁoc{%ma%{é%g TR P presat lay%mne%&gﬁ epyenmgdule
refrigerant that circulates inside a refrigerant circuit and then supplies
t he heafliselReadaingdaimad. in pdhiehnthe sidsovallspae eomprived o4 péate shaped memhers that aret hat
controls the electric power supplied to the air conditioning unit. The

el ect ri formeddrommpyntheticaesip and wdwhitch a condictive pattamissembedded.e t hat 10 i s
conprised of a bare chip conponent that forns an electric power circuit for
cont§ ol | i ng eHert itibecqaeepossible fl usei thel vomltotve pateern embbddad ih ke aertorafi p
conponent is nounted, and a nolding material that is forned from an

i nsul at thesideewhlls RNEbnnbétahe BREMS elefents Uardai @lsefbebbiePosaibld e mutstdituft t O
whi ch the bare chip conponent is nounted. Here, by nodulizing the electric

pover  UBlefneRis shiifastiiéctfoBRf doh@&GRErs ahll theSlidethard B dud @GMeEReLan be
reduced, the effects of nhoise and the infiltration of corrosion, dust and

;;rglvg dggi_ el STRADWE Roduil ARbEfng B Faith PO Yrdsthd iRPLRiol SV ihE PowBPmbBule

disclosed in any of claims 1 to 6, in which the bare chip component includes an inverter
20  circuit that converts commercial ac power to ac power having a predetermined frequency, and
a controller that controls the frequency output from the inverter circuit.

Here, by directly mounting the inverter circuit and the controller for the inverter
circuit to the mounting substrate as bare chip components and modulizing them, it will not be
necessary to again consider the spatial layout and thermal design of each component, the

25  effects of noise will be eliminated to the greatest degree possible by shortening the wiring

distances, and the infiltration of corrosion, dust and small animals will be prevented.
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The air conditioner according to claim 12 of the present invention is the
.air conditioner according to claim 11, which further conprises a conpressor
that controls the anount of refrigerant circulating in the refrigerant
circuit, and the bare chip conponent 20 controls the electric power that is
supplied to the conpressor and includes an inverter circuit that converts

comrer ci al  acTiRVer ntbdafe RYRIingdo caif S6Ethe bresBRdnVenBeH &Y poWefmddule
controller that controls the frequency of the output of the inverter

circuitg; yink ef f : pf | lizi.ng.4 he
el ectri %ls‘f)lggev\grmué]rllﬁ?l ?’hlglt% @gfr?\%é;%%ﬁ%rgﬁfbrugcﬁs? h@?ﬁ:?ﬁ??ﬁ Iﬁgév}\eﬁé? déaaprp%}ﬁeeg to
the conpressor .of the air conditioner. In 25 additio al.t.hough there is a
concer neEEeis  apuer (ude SOV i GHen bR dof Gl Bl BT I SIm Hhite o

a separate type of aif.conditjoner because the outdoor ynit thereof is

pl aced PAN; Aesonyerter 1d5iiEr At JhjVEs the SoRYFHSS InyRTtHafE Ve galdayes: Wt
enter into the electric power unit can be prevented from causi ng probl ens
such asin¥@#tt circuiting and the |ike. The air conditioner according to
claim 13 of the present invention is the air conditioner according to claim
11 or 12, i n Hereclkadhhpower modnki ¢anohe rcomprisérk of cmeper s qduralifyanf batehalip
produces an air flow that exchanges heat with refrigerant inside a heat
exchangesmpbnepes and ithks baie ¢Hip doafpoheres aah tei mounted dntheaaluminuibtsabstidiat
rotatively drives the fan. In addition, the bare chip conmponent further

i ncl udesma, ftamimk 8BS né&@éaﬁ'ﬁ{d ?aiﬂ EitsideP SechlliSed StialladbitARd Qﬁerﬁﬂaﬁdési’%hs
notor. Here, the size of the device can be reduced by including and then
nmodul i zgpRg khe fan 10 notor controller that controls the rotation of the
fan notor of the air conditioner, and thus a highly reliable device in

whi the effects of nojse and.the infi tion af. corrosien, dust, .and
arell ani mml o0 ie Bl a0 i Bf 6 PR T 0P T (R pof¥itrogil e
present .invent.ion,h nmount.ing substrate .that is_forned froma er
havi ng SSHPSR i GLAimMed o1 SR dRYSrier GHEY! FaRiols e ElATRic REer SURRlifd Png
surface on which an electric power circuit for controlling electric power

i s noun® CAMPESEPTainham pirgeanditioner, the somprrssoroeeniielling thecynown afetefigaranton
for heat dissipation is fornmed. Here, the heat generated by the circuit
conponegiranlatimgrin edefoigenahtecirpitnt i ng surface can be efficiently dissipated by
means of the corrugated section forned on the heat 20 dissipating surface
of the nountiHeresbgahodilezingl e pvester oipelid ¢hah@ontrolis nttye tconpiresson db tlod airhe
present invention is the power nodul e disclosed in claim14, in which the

MOUTY i NEoriditidnef; thedige bihe lAevite darbbé RALL tRbTfRBHRIs And e Tetts GniHent | NQ
substrate. Here, heat can be efficiently dissipated fromthe heat
di ssi pajipatmr SPEGTRYR) dubt A small animals can be eliminated, and a highly reliable
device can be provided. In addition, by viewing the power module as one component and
conducing structural design accordingly, it will not be necessary to have a different structural
design for each type of compressor mounted in the air conditioner, and thus the number of
20  man-hours needed for structural design with respect to the large number of different types of
compressors available can be greatly reduced.
The power module according to claim 10 of the present invention is the power
module disclosed in claim 9, in which the air conditioner is comprised of a fan that produces
an air flow that exchanges heat with refrigerant inside a heat exchanger disposed inside the

25  refrigerant circuit, and a fan motor that rotatively drives the fan. In addition, the bare chip

component further includes a fan motor controller that controls the rotation of the fan motor.
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25 mounting surface is nolded with an insulating synthetic resin and an

. encl osed type of nodule is forned. 8 The power nodul e according to claim
16 of the present invention is the power nodul e disclosed in claim14 or
15, in which the nmounting substrate conprises a plate shaped substrate
formed froman alum numtype of netal and which has a copper wiring pattern

formed on oneygkdfel iRy 60fhe RvidRI@n BRIAB&A by HMMERE tife fafUhbtof ORAIIRAL S
nount ed on the nounting surface can be effici'ently dissipated because an

al um nu ar@Pcthg‘]J j ' i?{gﬁ]e ' %q]@g i VI I sed
as the 5r?t)nrl n'l%?nr%gﬂsubs r g@ﬁb@%&@g@b\,\gﬁe tr?oh’g{ﬂ e a%:@g{rré}kﬁgg 0 (L:J‘{5 fadll élt}% dg?mtqhe
present invention.s e.powner dule disclaosed in any.of clai 14 to 16,
P ah cTPTRSREn (B, Mol 1R, dB pioiaffe 156 Bedd (M e e Pt
attaches to the heat. djssjpating surface of the corrugated section, and a
fin for]?}ﬁ?‘ftéﬂdg?é@g]oqﬁs tb\%?%éﬂ pl ate shaped fins are di sposed, are
installed on the heat dissipating surface of the mounting substrate. Here,

t he Jat t achnmendn gifcpaditiongr ackerdingze claimsy Ipeft the gresemdnyrnsion icenmprised ©f aBhape
such that it attaches to the heat dissipating surface of the nounting

subst r atie conditioting urite thahlexdhaBgeo heatchatweere hiri dawncthetfeat wad mefrigerant dhat
dissipating fins and the nounting substrate is inproved. Thus, the heat
gener at giftuldtesninkide aCiefitgbrint Gdicnio Rad tthermBupplies tierhdah exdhatgéd aig ts uhshdare can
be efficiently transmtted to the heat dissipating fins, and the efficiency
of t her gake, dhib laR81e@Ac CRFWR Cuntit/RAAY Ehtrold) ehed QURHricTBEWEE sa@sifiit dlonehet @irc! @i M
18 of the present invention is the power 20 nodul e disclosed in any of

cl ai 1 déhliomi wlif!, "HeClloddE pERES HERISnREL P airto BTN O AbOBLER

shaped protrusions having rectangular cross-sections an Ich are

parg| | el t a t her nd._arooyes.that are forpe n adj a .

P o e siolrtRE of bitike ofPrortRBYEmbs Rl el SolELIREG: RF5358Pipg
mounting substrate can be enlarged, and the heaj, di ssipation efficiepcy can
be | mpr OFRHS PYShER ABIUFH BSOSV AL tbATh AHPAFOMROBERTA uued And &
cross-section and the grooves forned in between the adjacent protrusions.

| n addi mplting matesial thet wcfarmed fompan insylating, gesiy and vhich malds thersarfpercphihie

di ssipation 9 effect can be inproved because the contact surface area

bet weenmphetitgsbstrite to which tlae sare fhip componént ismamtedhg substrate and the
attachnment surface of the heat dissipating fins is enlarged, and the nutual
t her mal t r ansHerssbp mafulizimigethe \eldchér poken enit oP thevaie conditioner, the size of the

15 device can be reduced, the effects of noise and the infiltration of corrosion, dust and small
animals can be eliminated, and a highly reliable device can be provided.

The air conditioner according to claim 12 of the present invention is the air
conditioner according to claim 11, which further comprises a compressor that controls the
amount of refrigerant circulating in the refrigerant circuit, and the bare chip component

20  controls the electric power that is supplied to the compressor and includes an inverter circuit
that converts commercial ac power to ac power of a predetermined frequency, and a
controller that controls the frequency of the output of the inverter circuit.

Here, the effects of noise can be eliminated by modulizing the electric power unit
that serves to control the electric power supplied to the compressor of the air conditioner. In

25  addition, although there is a concern that insects, dust, and the like will infiltrate an indoor

unit of a separate type of air conditioner because the outdoor unit thereof is placed outside,
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The power nodul e according to claim 19 of the present invention is the

. power 5 nodul e disclosed in any of clains 14 to 17, in which the corrugated
section is conprised of plate shaped protrusions that are triangular in
cross-section and which are fornmed parallel to each other, and grooves that
are formed between adj acent protrusions. Here, the surface area of the heat
di ssi pafordigh bbiasts Qlick BEsHBIY BhinDls SHSIst Ma® ARP ifE tIRNEIBERE DowdP dnit 8 BB AL

di ssipation efficiency can be 1 nproved, by neans of the protrusions 10 that
are tri ' - 1.0 . wed in between the

adj acen‘?r@ géhgﬁfaérﬂgﬁéﬁﬁé R%ggfh}stsﬂgﬁggﬁ?gﬁm%&g%%gg fﬂ%@%‘r pating fins are
installed, t t her mal,. di ssi pati.on effect n i nproyed because .t he
contact surfa ﬁlrreﬁongét!%%ﬁcf?{g‘qgeg} °§’i“§sf€é{f?ﬁ‘§ %?ﬁc‘@vﬁ)‘gm{lhg HSufiti ng
substrate and the aftachment surface of the heat dissipating fins is

enl ar geSPndHonet #eording k) clewred bt 148 vehiels Seair emditiqnen &yjthen gprapises @ fan

i nproved. 15 The power nodul e according to claim20 of the present

i nvént i bat peodupes poveir flewdthae cxrhanges bdati withniefiigerantainfide 1 ey axchangerwhi ch
the corrugated section is conprised of plate shaped protrusions that are

t r apez odisgdsed nnside $e- fgdrant arcdityand b fan endtor thed rptatinély elrivies thaddn. otlher ,
and grooves that are forned between adjacent protrusions. Here, the surface
area of addittor) @l bahe SchiP ddthPehent Mgtk ifdiede¥tl finl MEtos Wokfr6lbdrahtaddnaels2Be

enl arged, and the heat dissipation efficiency can be inproved, by neans of

the profoidiRndtehd fiangiée trapezoidal in cross-section and the grooves
formed i n between the adjacent protrusions. In addition, when the heat
di ssi pating fy | [ $S4: ' <

P 9 Tl f’ﬁﬁ%de RF R desbe C%H‘Befr&ﬁ(a@@h%ﬁiaﬁ?dlﬁﬁded)t}'i}ggﬁogﬁﬁz1ﬁgg}é%n

i nproved because’ the contact surface area ween I'SsI I ng

i <f peBiog PR s EBuBAR A SR e Fulbb RS ool wld By 5

efficiency, thereof is | oved. The power dul e accordi to claim?2] of
The. pr oSkl R (rvife IRV Rk CisoetERtieid) PO R the UG GER] PO Grbend;
14 to 17, in which the corrugated section is conprised of plate shaped

pr ot r usye#kanimgls ase elimingtedei rcul ar in cross-section and which are formed
parallel to each other, and grooves that are formed between adjacent
protrusi ons. Arpowee madue aceaiding tacdamdilAgfttbe prasent ientiont has pmeembing
invention, the surface area 5 of the heat dissipating fins of the nounting

subst r ajubseae thet i€ foange Ghoman dnérhiler extingda hghpaieraal efriducticnefficizaty ligat
i nproved, by means of the protrusions that are sem -circular in

Cr OF5S- S@fthprides anﬁilotlﬁ'tﬁl% b@aceSod Whiddanh RIRAINPEWer Bifcidd FRCEHtroRimR! £lestiens.
In addition, when the heat dissipating fins are installed, the thermnal

di ssi pag f be ngPaieNM B f t
| ssi pabdwd &ihesdted dhd @hk&pﬁl%ﬁﬂln%eﬁﬁﬁéé ohh\%hféﬁ[}{)é&fru%%gbrdaﬂe&ﬁ?ﬁg@ﬁhbﬁ ween

t he heat dissipating surface of the nmounting 10 substra

attachrrg1 &%Ui??&n%ﬁ.the heat dissipating fins is enlarged, and the mnutual

t her mal ?%ignsm ssion efficiency thereof is inproved.

Here, the heat generated by the circuit components mounted on the mounting surface

can be efficiently dissipated by means of the corrugated section formed on the heat
20  dissipating surface of the mounting substrate.

The power module according to claim 15 of the present invention is the power
module disclosed in claim 14, in which the mounting surface and the heat dissipating surface
form a two-sided mounting substrate.

Here, heat can be efficiently dissipated from the heat dissipation surface even if the

25  mounting surface is molded with an insulating synthetic resin and an enclosed type of module

is formed.



The power nodul e according to claim22 of the present invention is the
. power nodul e disclosed in any of clains 14 to 17, in which the corrugated
section is conprised of a plurality of protrusions having tips thereof that
are hem -spherical in shape. 15 Here, the surface area of the heat
di ssipating fins of the nounting substrate can be enl arged, and the heat
di ssi pation efffd powéiCinodae LRotdiY & eRimbd6 6B HS prkerti@ivéitiohaisi thy polwer
protrusions whose tips are hem spherical. In addition, when the heat
di ssi pat | . e . _ ave . )
oo oveo i dlsBRsdH @ i BT i ich O B R, iSSP S
surface_of the nmounting subst.rate and.the att.achnment surface of 2 heat
i 551 palBNGHF REnaC. ramvar Ringh vt fuifal PRt B B uing Partelf
ef fici gg)% her eof, .i ﬁ‘l i n'@r oved. The power nodul e according to claim 23 of
t he pr gd PR ORAAG et he power nodul e disclosed in claim17, in which
the heat dissipating surface of the nounting substrate and the attachnent
sur flace of trléerﬁetaﬁ%satsfsqrpéhq ¢itPuiti qesnnonerss moanied onythe moyating syéaceicar bpave a
25 shape in cross-section which bul ges outward toward the sides thereof
f ur t hereffinigntly [ssipated bénansoan alundingno typesofvmetdl kaving e dugly dherimo-¢lectrieen
adj acent protrusions. 11 Here, the surface area of the heat dissipating
fins of candectivityris used a5 dhsmbahtingosubstiete.enl ar ged, and t he heat di ssipation
efficiency can be inproved, by means of the protrusions whose tips have a
shape in crosphes g&weOmotiiiiRt adebidigs @ elahmr 17 boWRe frdsbift mbvelRfonf 141 thBglowehan
t he bases thereof, and the grooves are received in between the adjacent
pr ot r usj . i:t .00, fid 14 : : g : t he
Feapect Touite diaRilih fiof Yiatihe 14 1o 18 Gt Mol Bl RS LR
se at t b . At . mRi_nkai ned
B A A e T o e e e
and the |Jjkg. Brief Description O The awi ngs. 10 Fig. .1 bl.oc
G 2t ant SRR S ce<ERR ) hish biffe shaoed, i preyGaaseets g disafes of s iat
conditigner. Fig. 2 is a lateral view show ng an exanple of the substrate
st r uct udissipating syefaes of B monnting gpbstsates o | ateral vi ew showi ng anot her
exanpl e of the substrate structure of the 15 power nodule. Fig. 4 is a
perspective vilens thaaiteehgnent sesfanepifdheheat dissipating fing kasst earsigated sbépe sweh pover
nodule. Fig. 5 is a perspective view show ng anot her exanple of the
subst r athat #t attachesr 1o the heat dissipetingreahfidce. of2the Fnountihgi sibstraier aygethei thermal ew
showi ng an exanple of the heat dissipating surface of the al um num
Subgs r agshdubtie effidiéhcft PRWSEEGhd \Ratv dBMipahioifiig ambDthe membiap! eibetratt e heat
di ssi pating surface

improved. Thus, the heat generated from the circuit components mounted on the mounting

substrate can be efficiently transmitted to the heat dissipating fins, and the efficiency of
thermal dissipation can be improved.
The power module according to claim 18 of the present invention is the power
20  module disclosed in any of claims 14 to 17, in which the corrugated section is comprised of
plate shaped protrusions having rectangular cross-sections and which are formed parallel to
each other, and grooves that are formed between adjacent protrusions.
Here, the surface area of the heat dissipating fins of the mounting substrate can be
enlarged, and the heat dissipation efficiency can be improved, by means of the protrusions
25 that are rectangular in cross-section and the grooves formed in between the adjacent

protrusions. In addition, when the heat dissipating fins are installed, the thermal dissipation
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of the alum num substrate. Fig. 8 is a perspective view show ng anot her

. exanple of the heat dissipating surface 25 of the alum num substrate. Fig.
9 is a perspective view showi ng anot her exanple of the heat dissipating
surface 12 of the alum num substrate. Fig. 10 is a perspective view
show ng anot her exanpl e of the heat dissipating surface of the al um num

subst r adfrect EdrObe idprbgedbaReliseRhe tomect\SuFRcSHeNbE edi tIRXIRAP URsiphtind@urface
attachnment surface of the 5 heat dissipating fins. Fig. 12 is a perspective

vi ew Sflﬁ"i’h@ﬂ}o%ﬂﬁﬁé‘ﬁﬁbsﬁ%t%%h%é’ﬁttééﬂﬁwﬁi hﬁpa%g%mheswaf éﬁﬁiséﬁ r%tﬁ‘ﬁ‘s ReAlarged,

di ssipating fins 'S perspective view show n ot her exarrpl e of

the it %ﬂﬁ@%ﬁ%ﬁ%& @Jnsmgwaee U ThoB Ob03 10 Fio, 14 15

perspec Ve VI ew s ano exa achrrent surface of t he
heat di ssi pat ng fins. 15 is ct e vi ew showi n

oxam e of "t hiepeudh o aspuis B BEHE et 1 bt onige 8 Betgvers | <
a perspective view show ng anot her exanple_ of the attachnent structur of
15 the BPe ﬁ&ﬁﬂ(’é%g’c%}t@g damnst Hetonlain Wihach the cormygated sectipn és comprised 9
perspective view showi ng another exanple of the attachment structure of the
al um nuptetsishepadapretrusions: that are srangubasiip aroissrgectiongind mitich arg formed paseligldet i ve
vi ew show ng anot her exanple of the attachnent structure of the al um num
subst r a¢aeh atictr,tané gheeaes that ae formeaddpetween. ad@ektipyotnidsforshows an exanpl e in

whi ch the heat dissipating fins are disposed on a surface of the al um num

substrate thaferesthepeatd freh BE theOkkat ufsglfpamg i6€ of IR @6dntinBesbstre @ak-8e
Carrying CQut The I nvention (Structure of the nodulized electric power

ci rcui tgnidlaed, daliaht %e&fdl%upﬁ\bﬁ reﬂ?&é’ﬂﬂy‘i‘caﬁ%@fn&‘&&rﬂ%é fotrH@anB r&%ﬁé‘brdd%‘é%&' on
WI|| be deScribed 25 with referencetotheflgures Fig. is a

SN Qﬂaﬁ@lﬁxﬁm!rc?ss %Ect?orﬁ Gh& Tht ' GroBONE Forfilel CH tbe{vlr‘e%h R %gﬁacent

enp oye in an ait conditioner

protrusions. In addition, when the heat dissipating fins are installed, the thermal dissipation
effect can be improved because the contact surface area between the heat dissipating surface
of the mounting substrate and the attachment surface of the heat dissipating fins is enlarged,
and the mutual thermal transmission efficiency thereof is improved.

15 The power module according to claim 20 of the present invention is the power
module disclosed in any of claims 14 to 17, in which the corrugated section is comprised of
plate shaped protrusions that are trapezoidal in cross-section and which are formed parallel to
each other, and grooves that are formed between adjacent protrusions.

Here, the surface area of the heat dissipating fins of the mounting substrate can be

20 enlarged, and the heat dissipation efficiency can be improved, by means of the protrusions
that are trapezoidal in cross-section and the grooves formed in between the adjacent
protrusions. In addition, when the heat dissipating fins are installed, the thermal dissipation
effect can be improved because the contact surface area between the heat dissipating surface
of the mounting substrate and the attachment surface of the heat dissipating fins is enlarged,

25  and the mutual thermal transmission efficiency thereof is improved.

The power module according to claim 21 of the present invention is the power
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As shown in Fig. 1, the electric power circuit is connected to a comerci al
. ac power source 1, and the ac power is supplied to a control power unit 2
and a nodul i zed electric power circuit 3. 5 The control power unit 2 is
made up of a switching power supply, and supplies electrical power to a RA
controller 4 that includes a m croprocessor, ROM and various types of

i nter f aasgule BRERSE PNany EMEMims 1406113, Bl Whithithy cofrugdissction isséonprivedlf i nt o
the RA controller 4. These sensors 5 include an outside air therm stor that

det ect ‘;plc{ttE ghée@a SRISH tRft atd'SenRUliuBe éﬁﬂtb oss-?ecﬁ%ﬁ%ﬂgmf‘ﬁ'@ f&:%?éd;qﬂm t hat

det ect oration tenperature an e 10 condensing tenperature of a

heat excha a gdi schar Lipe t er at ur. t detects the

di scha)r%ﬁgaq??letéert Pgﬁfrtg&c?fe g"”&‘Sﬁ%?‘ seg%g(,iﬁ%%gggo%s%?%ke pressure sensor
that detects the intake pressurg of coppressor. In additign, lurality
of actuators IB%@%%IWI%@‘F%EFCP 102, P @@m EEPF@ITP& ef‘h’é‘v?ﬁl%ﬂ}ersafaflagerarﬁ? and
include an electric expansion valve that is disposed _in the refrigerant

ci r ui tofdhehent disgipating Hageithe mounfingsubstrate san g gnlagged; i thp heatlissinaion ang a
four 15 way directional control valve which serves to switch the _

oper at i effieiengybben obe timproveds i biye means coF dhe t profragiony dhatr are seomecireulacunt 3
primarily serves to control the electrical power that drives a conpressor 7

and a faossmsetiion 8nd nhe @sqyes domaed e befwesentthe radjacentapmtrafionsie Iai addition,
conditioner, and is conprised of a converter 31 that rectifies the ac power

suppl i eghdn B HeBE didSp@tngPRNE freSIAERA], lthe fHérBOINYiSsipAiont effcet dgn BOMRProved
inverter 32 that converts the output of the converter 31 to ac power, a

conver tloadlel 487 contavt MIHEE Sf%aVBstwlen dhd HRat Bgiﬁgga{%e shifhce3of tRE) mdWARRE ef

driver 34 which serves to drive the I nverter an notor controlleér 37

th ge ower p [ Ivi.ng. t.he. t r 35
thal? SORBREHE Spf gROUEEBRA ek Ot the ol sk BRUAL Bl R oo, 2B HE Rt 2
nmotor controller 37, apd.a 25 copmuni cation circuit 36 which transmts and
recei ve e‘a‘éaﬁgaﬂ%?\ﬁﬂgﬂeﬁﬁé%a%%ﬂpﬁv%?and the electric power circuit 3.
14 The converter 31 can be configured as a.power switch, and can be
configured t ol tenBPWiefemafulgcacrowing fa glaig 44 af the REsseRfUNYERtONGS 96 RHVERt a
fixed voltage with respect to the inverter 32. The fan notor 8 can _use an

i nver t emogule disclosethin amy of eledms &4 tell 7.iin whichs the serrugaied egetion 5s ¢amprised of a
situation, the fan notor 8 is configured such that the output of the

conver t guorabify 6fpretmidnsdavingaips tiereafithatrand bdmissphlerical im slapet her eof occurs
based on rotational speed command signals that are input fromthe fan notor

conty ol | er 37Her8sthe Gudccaiiey of thid ket Aissipating fif of ki motnthe subseatsichgbeed
such that it outputs the rotational speed command signals for the fan notor
8. In sifiatgéd, and thé h¥dti diskipalien feBficiBfdyOan be improved, by means of the plurality of
protrusions whose tips are hemispherical. In addition, when the heat dissipating fins are
installed, the thermal dissipation effect can be improved because the contact surface area
between the heat dissipating surface of the mounting substrate and the attachment surface of
20 the heat dissipating fins is enlarged, and the mutual thermal transmission efficiency thereof is
improved.
The power module according to claim 23 of the present invention is the power
module disclosed in claim 17, in which the heat dissipating surface of the mounting substrate
and the attachment surface of the heat dissipating fins comprise protrusions whose tips have a

25  shape in cross-section which bulges outward toward the sides thereof further than the base

thereof, and grooves which are received in between adjacent protrusions.
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10 8 does not use an inverter circuit di sposed therein, it can be
.configured like the controller for the conpressor 7 to include an inverter,
and inverter driver, and the like. The RA controller 4 determ nes the
control variables for each unit in response to the detected val ues input
fromthe sensors 5 and the current operational node, outputs control values
to the actuatigs, fhe saitbcd MQ%Mﬁéh&@ms&ff)ﬁﬁﬁégﬁh@Bf e MBhntiddesubSIFRE RES8E 7
and the fan 15 notor 8 to the controller 35 inside the electrical power
Cireui tenda i dnlGh siioR AR LEAYY dan 6l | OBy R of fon
enar @ﬁgﬁ'{ﬂ fo ffélé oD ﬁT}gﬁV ) arf Q%ﬁe%&%ﬂ?ﬂ 3

control vafués to the converter driv inverter driver and t he

fan nmotoy contraller, 37.based upon.th qnt r ol riables.for. the conpressor
7nd. 1 RRoE RSB LT Soaf AL AR HRER bl GufuRE bRt RiaB MR g iR
oper at i onal fre?uegc 20 of the co reﬁésor 7_.and, the rotational frequency
of the YasFs tsteor a8 BEVES T FeoPIVEY I Retpesrh s adiacentpRITYSiRns at it at
of the air_conditioner. By integrating and nodulizing the circuit

conponebit Jitting dhe prrtesions end m’@%YeSg@fgéhQatfﬁﬁﬂgCt&ﬁ?d mesnteg guheraig iang heat
conponents, the controllability of the electric power circuit 3 can be

i mpr ov edissipatimhgHingh mpoemenhthat scpamtdsr the twheneobers agn be rgguldted, mad . thumthey her
words, 25 as shown in Fig. 2, the electric power circuit 3 is conprised of
a pl ur atantbe mhinkdmesl inhthe attaskied neand witBduit, thd 1ige ofmthcBdntsmeimsasuch aslisadws and
power transistor, snoothing condenser, |IC 15 chip, and the |ike that are
each noaqattgeiiRe an al um num substrate 301 by neans of w re bondi ng, sol der,
and the |ike. The al um num substrate 301 can, for exanple, be conprised of

a Sheef‘BHf;fl%éd .mf‘ifhébgﬁvilﬁ%i ng high thermal conductivity and excell ent

el ectrical resistance, and a in sheet 5 of copper that forns a circuit

Coribet t e o POV BEckedkalf sBobind e ARG ot A@ i NGRS, e b

inverter, driver 34, fan notor controller 37 and the comunication circuit
36, the™hEMHELYEY || be a bundl e of connections and will generate enission
noi se in the sane way a coil does, By using an al um num substrate 301 that
i s conprised B8 A 18 gilaterad giiey shawmg amexample of the sybstrate; strigtuse, of @rRPWERd an
alumnumnitride sheet that has the thin copper sheet applied to the

sur f acempgdleeof , the generation of enission noise can be suppressed, and an
increase in controllability due to a reduction in noise can be provided.
Circuit conpdrigns gs ahlaterdl axiew shbwillg fredlier examplie aff therambsitatel sttucteret dfythbo t he
al um num substrate 301, such as the bare chip conponents 311 and 312. In
addi¥ i opowdrfiodile.bare chi p conponent 313, such as the controller 35
conprised of a one chip mcroconmputer that includes a m croprocessor, ROV

?/ari ous interf;gcass aaﬁb‘iﬂieeﬁ‘vé Vit sHowih® aRxalpRS &t &1 fubaté RRudtBrDE BEUr €
oad and noi se generated by other circuit conponents and can be nounted on
power module.
Fig. 5 is a perspective view showing another example of the substrate structure of
the power module.
20 Fig. 6 is a perspective view showing an example of the heat dissipating surface of
the aluminum substrate.
Fig. 7 is a perspective view showing another example of the heat dissipating surface
of the aluminum substrate.
Fig. 8 is a perspective view showing another example of the heat dissipating surface

25  of the aluminum substrate.

Fig. 9 is a perspective view showing another example of the heat dissipating surface
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top of a standard printed wiring board 321. A |lead 322 provided on the

. printed wiring board 322 can be nounted on the al um num substrate 301 by
soldering. As shown in Fig. 2, the 20 printed wiring board 321 can be

di sposed at a right angle to the nounting surface of the alum num substrate
301, and as shown in Fig. 3, the printed wiring board 321 can al so be

di sposest thadlahligim kebstrie, nounti ng surface of the al um num substrate 301.
Thus, by nounting precision conponents such as mcroconputers and the |ike

to'the print qq%.mus ey P@?}?&t@g]vié\{r‘ ﬁoayrtg]aﬂotﬁaneﬁmplymme%af msrs?agﬁg ature

| oads from ot her 25 ci t conponents that have hi'gh heat output ah be

elim nafed.. g@ﬁe&@%ig%%%&&a%n_ noi se due to the power switch and the |ike

can be Treduc einterfior of the electric power circuit 3 is a
non-insul ated..styucture, and is cagnfi.gured such that the contraller 5
ransm s datiis ' Braeindhve yieal tiwifle af cranal, e atehatedt rnghes Tt
comuni cation circuit 36. Thus, the packaging density of each circuit
comfonéifet diasPHIE TSy eased and a reduction in the size of the nodul e can be
provi ded, 5 because the communication circuit 36 insulates the electric
power circui tFig ¥ isra penspeetivaviewrshowingarfothan ¢xamplej afshe attachment surtase of of
the nodule interior is shortened. As noted above, a nolding material that
nol ds hhe hedtldissipatirg fihs.p conponents 311, 312 and the bare chip conponent
313 installed on the nounting surface of the alum num substrate 301 is
provi ded on tmg Mistmrﬁieum@wwbwaﬁmt@kxarﬁple/ﬁ théd atathinenthigface of i f
the printed wiring board 321 is installed on the nounting surface of the

al um num §ERdRhEng8as such that it is perpendicular thereto, the nolding
mat eri al can be arranged such that it covers the bare chip conmponents 311,
31 nd the lgad ' g L b &5dhknént | ed
thtzalrogon. I n a}gg'i ]t‘?%ﬁa Se{r ggﬁ%%)ge%ﬁlgawgﬁeé {aﬂﬁhég;&%&gp%géf btgé é{t?ruct B{r gg*%h@ﬁ t hat
one m)ltgi gg trgaterhal covers bare chip conponents 15 311, 312 havi ng equal

t hi ckneQgBEat ASSPaURS fil%r nol ding material covers only the area around the

printed wring board 321. 1n this situation, it i ferable that th

mol di ng nat er}%&-l 13 154 PEERASHYE BigW Shopang, anosh r%ﬁ‘i‘?ﬂlset‘ﬁréﬁ?)?ﬁtﬁ’?’éﬁnt:?‘f‘@ﬁF tO?boar d
321 be nore adhesive than the nolding material that covers the bare chip
conponethe begdissipating finyy addi tion, as shown in Fig. 3, if the printed wiring
board 321 is disposed parallel 20 with respect to the nounting surface of

t he al um numEpgbkt is atperspodtiveaview [shiowigg rmadhet edampdamobithe pttachmbat strictureobver s
all of the circuit conponents. Moreover, a nolding nmaterial can be provided

t hats comeahungifthn stb@raiear® the heat diipatiggiias.311, 312 and the | ead 322
provi ded on the printed wiring board 321. Furthernore, the nolding materi al

can al so be spipurt idraqérspestivel gl sRARInERhSTheLexiipté bethe @B NEHntenp Seet&Biop
conponents 311, 312 havi ng equal thicknesses, 25 and anot her nol di ng

mat eri %e%Rl‘ﬁ’ﬁhﬁm%ﬁtéfratté‘ﬁldath@ﬁeﬁﬁ%ﬁﬂtiﬁ%‘ﬁn&ri nted wiring board 321. In this
situation also, it 1s preferable that The nolding material that covers only

the area ar 0"1518. 1]87is a perspective view showing another example of the attachment structure of
the aluminum substrate and the heat dissipating fins.
20 Fig. 19 shows an example in which the heat dissipating fins are disposed on a
surface of the aluminum substrate that is opposite the mounting surface thereof.
Best Mode For Carrying Out The Invention
(Structure of the modulized electric power circuit)
The details of a power module according to the present invention will be described
25  with reference to the figures.

Fig. 1 is a block diagram showing an example of an electric power circuit that is
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the printed circuit board 321 be nore adhesive than the nol ding materi al
. that covers the bare chip conponents 311, 312. The nolding material is
conprised of an insulating synthetic resin. For exanple, a silicone or
epoxy resin can be enployed. 5 The nolding material can be applied such
that it covers each circuit conponent nmounted on the al um num substrate

301. HoygMBYed ininQid@nditenachi eve inproved insulation capabilities, a case
can be forned on the upper surface of the alum num substrate 301, and the

n | | upper e of the al .
Tonf 1 oor ar erASendfioGe t, IOEIEG b BabCeiteh i¢ Bheeted 1Y BGRNer Bl debiower |
352, 353, 35 f d th f t | 1. bst A 1 d
ot ona gl icnk 3TN s brtioud 98 Sl BB Wil 4Rty loaBhifeddieBl |

formed fromalumnumnitride, |like the alum num substrate 301, or can be

f or med ?QWﬁﬁcgﬁmEhsulating synthetic resin. In addition, the side walls
351-354 are fixed to the respective edges of the alum num substrate 301 by
t herdmal | 'y nel Thengontrod momies vaito? sl madandr phg spitehingrpavwesr supply, amd sppnlies and
the portions of the side walls 3 51-3 54 that are adjacent thereto are
fixed teeaticdl powiceto bR Aneemtrollarf4 thatinchidesre Imicnogrocesshn NQAMs andovaridue tyfieke so
that there are no gaps therebetween. Note that it is also possible to

uni t ar i éffintepfadest h®etection wignhls fidind a Phrtality off s¢rizats S dre ynpat entod tHecR)A @bntvelieh each
ot her. As noted above, the nolding material 341 is disposed in the enpty
space of tiigesdRendpd i iNBludelahagifiside Ae MerrhidPr hatnddieti Hebginpefaurd Gk thbat is
formed by the al um num substrate 301 and the side walls 351-354. The

ol di “%ﬂf?ﬁig rlai@'aB %ajc ég?lézﬁfg[%atﬂgﬁﬂsﬁi"%tt&m td theC %a%gf‘atibﬂeteﬁl Eanid i dd th

conponent's hat are nmounted on t um num substrate 501 as
well,as their Wrin artd gns. . Thi s confi guratis.on prevents the.infiltration
of 10r reseEhing ety o B oncPitecd "DulsPHERL IR et S E plal ettt
accidenﬁ%(ﬁugh as, cut wres %pd short-circguiting. In additiogwﬁg fr%ge
structu 741788 (PP SUPRFEAHIRC A CANRTETS GBS AR ARRORF PSS PEOT B ASER PR si de
walls 18 351-354 that are integrally formed or in which each side is
combi neldtakeresspe ofiarrompressor  n addiodaplyrality, phastuaters Onase gonnacted g ang
fixing the side walls 351-354 to the alum num substrate such that there are
no gapscattetled by eeRA cpntrellerd, jand indludecan dJectrip exprasionsnalvs thedripdisented ig11,
312, etc. and their wiring portions can be easily covered, and reliability
will 5 the refrigerane dir¢tiearabservdsuo tredurcethepressura s £ thet refrigierime thesein bendae fovev e d
by neans of the side walls 351-354 and the al um num substrate 301, and the
t hi pkneggy afreétianBdriiol §alkawilich §dre&l t¥ sidicH She€pertidnaRinodt of GetresrigRpait
circuit conponent to a necessary and sufficient degree. In other words, by
using theeysi de walls 3 S 1-3 54 that surround the periphery of the al um num
substrate 301 to prevent the nolding material fromflow ng out, the

thi ckness of %Fwaﬁ% Octi{@%te%i Ziknagiz% sBiSed E&?Bﬁ(trcﬁdﬂhlésetlé‘d{’ﬂcaﬁm%f’%ti n

Fig. 5, side c rised of a synthetic sin in which
a condugtive pattern fornmed of coppes .has been, epbedded.theregin n. be
Subst | et ¢ SPpREy el o SRBRSK S TouRBRn T TREPRTR AT AL pE IR BF)
361-364 are.fornmed.by inserting a condyctive ttern made of copper 15
Shoet | FRIGIETGE B it/ HPBDAE LAY T o Y SroRahs g B PR wReb oD B81- 364
by using a insulating synthetic resin. The side walls 361-364 can al so be
nol Hbd PQPOWETGQHIdey] andk Conyarthit torde dewes @ntipgarter B yhat cenygrts thepeipatef tet h
each other. The side walls 361-364 that are forned in this manner are fixed
to the ednyeiterudl $ibs powee a3@inveryerpdsives 33 fwhible serses teedtiventhe @amertdindds an
screws, or the like. Preferably, the case is structured such that there are
no gapsinertéretdnivesarni4 ndhic servesutn dribstthatievesed 3and fahemsiodecontrblle 361hdd64,
and between the portions of the side walls 361-364 that are adjacent to
each ot pe&feratdshe Wsﬂiﬂg?llyﬁfo@rdrﬁ‘in§4ﬁe ifh ploderes, & bontrbie IPale @trbRethe
nmounti ng surface side of the alum num substrate 301 that is forned by the

al um nugariRet d@kher 381 tBOdnldferSHier84,| andbhe 3GA- mbhe BRtdIRS IRtp al 341

i s disposed such that it covers the bare chip
25 communication circuit 36 which transmits and receives data between the RA controller 4 and

the electric power circuit 3.
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25 components 311, 312, etc. that are nounted on the al um num substrate 301
.and their wiring portions. 19 The conductive pattern enbedded in the
interior of the side walls 361-364 forns a wiring pattern for installing

| arge external circuit conponents 371-373 such as electrolytic capacitors.
Thus, these external circuit conponents 3 71-3 73 can be installed at the

proper posi t iR cétveftte3 Bica® bealohfigded -a8 Glpowérhswitdhdlahd @an beeohfikered b9 S
shows an exanple in 5 which the external circuit conponents 371-373 are

install LIt : ' I jfggge‘y, red is
open spgggggﬁl\%tlgﬁﬁ%ﬁgiagggﬁﬁﬁg i%ﬁd‘%gﬁ‘?eﬁl\? %gﬁg%gg poss%lrgépiegﬁiaﬁ%tgall
the exter i rcuit conponents on the interior surfaces of the side walls
361- 364. I's arrangenent makes three di nensional nounting of conponents
possi bl e by unting.the circuit components on the side surfaces of the
Pase of the miRfLIAEmAREScHf uihaR dhenef FESH msgpn v aer dieE SPhedifrefbn,
this arrangenent. can al so serve as an installation retention unit for,

ci r cui t IncBug sifnation, thedan oten 8 de canfigured syah; that hsquripu raf the capster 31 is
increasing the integration ratio, and reducing the size of the device. In

t hi s entuwpplipd theretps ands radatinmab oerdidd|thereef eeebrst based enarotationali spesdiisemmand or
the like for 15 the al um num substrate 301. (Al um num substrate) If an

al um nusigsalbtiat atdénms fresethedmn mbtoroontndllend7substrate on whi ch bare chip
conponents 311, 312, printed wiring board 321, and the |like are nounted, a
corrugat ed seat moredGdovahéifsapanes @atrbhéer IPROSHfigufdd furh ahithie bapiuts heor der
to forma heat dissipation 20 surface. Exanples of heat dissipation

sur f acegtdtlimhl se8d EOMARAD lg»gﬁsl@ oL@ ROImORSETE. ONf sRERioE MWW hich the $& mBtdro 10.
An al um num substrate 401 shown in Fig. 6 has a power nodule 300 nounted

they Fons tgggst ndl3se aﬁgb@%e&rc%ﬂod{ﬁmg e i fGH ﬂer%ggﬁgﬁg@ﬁéé%é Sor{t@aief‘f A

corruga section conprise protrusions tare rectangular in
cross-sgction and for.nmed,paral lel taq .25 eagh othe d grooves 403 that
are for ﬁ’@d’omr%&r\/\é@d@ﬂﬁ@% °"§?fo%“?‘d§‘(%§?§ %ﬂﬁezr: ar?‘gm?i&ﬁed on the | ower
surface of the alum num substrate 401. 20 The corrugated, section 404 has
a | arge surfatke BAconipler4 @ert@mw thersenstal yarables §§<§1platlr Bregnomse fasthey |
because of the protrusions 402 that are rectangular in cross-section and
forned feiecded splueninpat frosy tersenspigl Sanddhe surers angeatioaplempée, raadputs corttaleen

adj acent protrusions 402.
values to the actuators 6, and transmits control variables for the compressor 7 and the fan

15  motor 8 to the controller 35 inside the electrical power circuit 3 via the communication circuit
36.
The controller 35 outputs control values to the converter driver 33, the inverter
driver 34, and the fan motor controller 37 based upon the control variables for the compressor
7 and the fan motor 8 transmitted from the RA controller 4. Thus, the operational frequency
20  of the compressor 7 and the rotational frequency of the fan motor 8 can be controlled in
response to the operational state of the air conditioner.
By integrating and modulizing the circuit components, and packaging the heat
generating and noise generating components, the controllability of the electric power circuit 3
can be improved, and high performance control thereof can be performed. In other words,
25 as shown in Fig. 2, the electric power circuit 3 is comprised of a plurality of bare chip

components 311, 312, and 313 such as a diode and power transistor, smoothing condenser, IC
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5 An al um num substrate 411 shown in Fig. 7 has a power nodule 300 nounted
. thereon that has, as noted above, been nolded froma synthetic resin. A

corrugat ed section 414 conprised of protrusions 412 that are triangular in
cross-section and forned parallel to each other, and grooves 413 that are
formed i n between adjacent protrusions 412, is forned on the | ower surface

of the ghiplMinAWA: JUEThatadre eddhl mobfited N &P hMuHAGALuBSEdte 301 Y mBas & WRkge
surface area and a greatly inproved heat dissipation efficiency, because of

t he pr 0 t aare triangular in cross-section forned parallel to
each o%oélg,ﬁfgéﬁd%%%lgvtgghﬁ%S that are formed in between adjacent protrusions

412. An al um.gum,substrate 42 ho in Fig. .8 has a power dul.e 300
mount ed 15 ¢ HFEIPPRE Shagate 107 (B do Sismle. whsonarhehs ke bR i o
resin. A corrugate ection 424 conprjsed of protrusions 422 that e

t r apezdiifide hay r%ggﬁ?é@?fmﬁﬁﬁtﬂvl?yg%deﬁ‘cﬁg?%q?@mq resitancey #ra t ‘i‘igﬁ‘?ﬁt ooves
423 that are fornmed in between adjacent_ protrusions 422, is fornmed on the

| owdr Sefrqonper thet foras g qinehii patternifbetyigtadhered to theesustaee theseadd Hexhamessdgd has
a large surface area and a greatly inproved heat 20 dissipation efficiency,
becauseused to renpacdtthelsontrodlen 33, comntertar 811 inertzioBZaconivarter dgwers¥; tinverteand
formed parallel to each other, and grooves 423 that are forned in between
adj acendriver Gty fimi 00tor 43atrollsn 37 atidi the reoginhaticaioa dhitFooWe hdinéssawill%dras a
power nodul e 300 nounted thereon that has, as noted above, been nolded from

a synt hgthidfe 68dnMectfdons Yint UGHL Shef€ binRRioaondAinC @8 RaneStlaPh BilAidelisi BpPs 432
that are semcircular in cross-section and forned parall €l to each other,

and gr i j j i S
For mad oy e el siifaleriOT ot 5 ARSI, AR Kt k! 3l s ftfrou
corqmug S L.on 4 | ar f rea_and,a great i.,nproyed heat
i S0 D Her® B bE Pl B B ind s 38 1 SPpRQ B bl Yo KRS
semcirgul ag jin cross-section and forped paral el to .each ather, .
o bove TS tHEecTaEon 5F FRNFSIOH TDLEgE he SHPRESE: BdRdnn sarean sontsibiliy
al um num substrate 441 shown in Fig. 10 has a power nodul e 300 nounted
t her eorfluerta @ redustion in poiseepndwdrevidetben nol ded from a synthetic resin. A
corrugat ed section 444 conprised of a plurality of protrusions 442 that
have a heni spffiequit fompentntsn theddavef a thigh thepls ontpat ewé meuntted idctiyn to Hthe | ower
surface of the alum num substrate 441. 10 The corrugated section 444 has a
| ar ge saluhamen substratrilla sgshead thy bane chipebnippatntdidd$iapndtilan &f tdditiemctite
because of the protrusions 442. (Heat dissipating fins)

15  bare chip component 313, such as the controller 35 comprised of a one chip microcomputer

that includes a microprocessor, ROM, various interfaces, and the like, is to be separated from

the temperature load and noise generated by other circuit components and can be mounted on

top of a standard printed wiring board 321. A lead 322 provided on the printed wiring board

322 can be mounted on the aluminum substrate 301 by soldering. As shown in Fig. 2, the

20 printed wiring board 321 can be disposed at a right angle to the mounting surface of the

aluminum substrate 301, and as shown in Fig. 3, the printed wiring board 321 can also be
disposed parallel to the mounting surface of the aluminum substrate 301.

Thus, by mounting precision components such as microcomputers and the like to the

printed wiring board 321 in a hybrid manner, unnecessary temperature loads from other

25  circuit components that have high heat outputs can be eliminated, and the effects on noise due

to the power switch and the like can be reduced.
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Heat dissipating fins that are conprised of an attachnent surface which
attaches to a corrugated section provided on the | ower surface of the

al um num substrate, and a plurality of 15 plate shaped fins, can be
installed on the | ower surface of the alum num substrate. Exanples of this
type of heat dissipating fins are shown in Figs. 11-15. The heat

di ssi pating fTHeS ifeéHorS6OMe ElRctricOpowtet éifditl BSikal meAlimvuldde sethdtiieN Wl is
substrate 401 shown in Fig. 6, and conprise an attachnment surface 504 on

one si d&nﬁ%ﬁfe@%cﬁ lﬂ?l% 1tﬂé Eﬁﬁﬂﬁ&r 59 tfa'ﬁ@mﬁ%&ﬂd%taﬁﬁ redtyes bt BmOthe! ?eo’or

al um num stbstrate The attachnent surface 504 is conprise

pr ot rusj h are.r ngul I Ry ClrO0SS-Seet . ¢ fit into.th

gr ooves"lhg%éf g’?aztt%ee%é'f'l rruI% lncﬁﬁgé G%brg%u} atte %f > glﬁedpagc?(%%l\ggs&gﬁéy tokaeta&élccclzrénﬁlt? t he
protrusions 402 of. the alum nym substrate 401. The attachnent. surface, 504
Do be CRFRIEH £ bhancrapet gall dh DR oD H5a52¢ OF oS e Gl BE eVl 401
The heat dissipating fins 501 are conprised of a plurality of plate shaped
fin 325 besaperthe soymunication sireit 3¢ insilatasdhe plgetris povisr tméatlhi feom E@rﬁmﬁwr
surface 504. The fin nenbers 505 are fornmed to be thin in order to enlarge
t he surthersef andethe insuthting distinep of the mdulle ingerior & shodgedetder mi ned di st ance

bet ween each other in order to increase the heat dissipation efficiency

t hereof . The Aeadtediabsveyatmoldirfg matefifllthal mlkds thoéh thiebarenchip Sutnponatte3 UQ1,
can be conprised of a material such as alum numnitride having high therm

conduct3 M) ane efedbaex Cip edthpdreat!B 83 iindialled hathe Ghelitigl tSfac@ B tkaAlubfnum
produced with a processing nethod such as draw ng or punchi ng. The heat

di ssi pagyplgath B0P iARévidbE oR tdPGIIRE aIRHE D Bfsth& At t achment surface 504 is
adhered to the corrugated séction 404 of the alum num substrate 401, and

ar g pdher ed et el o, ) e, an ;pLEACHIEAL, IREhad SY9h AR SRLEWNG, A ORHTD

melting, or by neans o resin rial. en constructe

manner, there_ s a.large attach t surface area between. the corrugated
Sect § oS O B AR RS o BB AR oh ReBeST LA s S8 FHUENE0A of
the heat dissipating fins S01, and thus the thermal conduction efficiency
fr om t hdatgriahean b ataneed sech thahit covers theRage chipcompanents 311,34 2504 thy lsadpe
excel l ent, and the heat generated by the power nodule 300 can be dissi pated
nore ef 332 peithe privled hiring Yoard ARhisineetlys dptadled ttherepry at In1 glditiers ithamaldingi ns
501 . The heat dissipating fins 511 shown in Fig. 12 are installed on the
al umi numateribkcanatlso Yd dtredared siich fhagone/moktink oatepial s@veanbart tchipheommtonsntsf ace
514 on one side thereof that attaches to the corrugated section 414 of the
al urs numisshs haﬁh% edual thidkes@ds| arha@iter Hivldiag endbdrihl coveromlyithesre®bround
protrusions 512 that are triangular in cross-section and fit into the 20

gr oovesthd bainRld witRg ot UM 34A5S itdagiof lilis ﬁ@ﬁrﬂﬂ@&‘é@&e%dﬁl Fhat&sAeMW the

protrusions 412 of "the al um num substrate 1. The attachnent surface 514
can be I ] te 411,
The hoatt i aity it &roP b H AR BERAORAE Sy Pbe hitfe AU HIARRE 2
fin material that covers the bare chip components 311, 312.

C

In addition, as shown in Fig. 3, if the printed wiring board 321 is disposed paraliel

20  with respect to the mounting surface of the aluminum substrate 301, a molding material can
be provided that covers all of the circuit components. Moreover, a molding material can be
provided that covers only the bare chip components 311, 312 and the lead 322 provided on

the printed wiring board 321. Furthermore, the molding material can also be structured such

that one molding material covers bare chip components 311, 312 having equal thicknesses,

25  and another molding material covers only the area around the printed wiring board 321. In

this situation also, it is preferable that the molding material that covers only the area around
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menbers 515 that project fromthe side opposite the attachnent surface 514.
. The fin 25 nenbers 515 are forned to be thin in order to enlarge the
surface area, and are disposed with a predeterm ned di stance between each
other in order to increase the heat dissipation 23 efficiency thereof.
The heat dissipating fins 511, |ike the heat dissipating fins 501 noted

above, BaprikRdcaoRit boAd 321 tR st Adh&ivestHan thRSmelliing miatetidlithdti cdeerd #hd Bige hi gh
thermal conductivity and excellent insulation characteristics, and can be

produced : ssisng nmet hod such as 5 drawi ng or punching. The heat
{i}ll‘ﬁ%&ﬁﬁg’ﬁfgﬁ? 312

di ssi pa are attached such that the attachnment surface 514 is
adhered to t corrugat ed .section .41 f .t uni tr 411. and
are adhered t errggléh "Pﬁt“%a‘ lﬁtc?lggﬁﬁféjﬁ?foar?elfl %ug%f%&%ﬁlégk z%iiwl Iﬁoté%x?éélre h%l

mel ting,..or b¥ nmeans .of a resiﬁ rr(ﬁteri al. 10 Wien constructed in this
manner , SIHEADEST CROXY Tesip gan be fmpIoYEdt surface area between the corrugat ed
section 414 of the alum num substrate 411 and the attachnment surface 514 of
t he Sheat di ssThsamolding materia] can heqanmligd supl thatdf eavers saet SPEh campprentncy
fromthe al um num substrate 411 to the heat dissipating fins 511 wll be
excel | embyntad dn theealiveatuny ewhstrateci® 1 by Homevem incordantiudcbie3 o dmproved insulation pat ed
nore efficiently wwth the fin nenbers 515 of the heat 15 dissipating fins
511. Theaphitities]iascsp ahn b forinitd dPthesippensurfactiof thel Auarisurn Bebsidatecdgmand he

al um num substrate 421 shown in Fig. 8, and conprise an attachnent surface

524 on geendiifg miterifPantvealisptisbdalifRe the chdte @y HuaRiledf ﬁﬁ&bérﬁ?uﬂ?fbn% t he
(0]

al um num substrate 421. The attachnent surface 524 i's conprise
protrusg}gg?iﬁg:g%qhat are trapezoidal in cross-section and fit into 20 the
grooves 4 0 he al um num substrate 421, and grooves 523 that accept the

R the  adner ca® S5k T Ey ONBERAOR 38,50 297 afe MR TAL Bl 06

can be adhere ruga Secti um num su 421.
The heat, di.ssipatin ins 521 are copprised of a plurali 0 .at e shaped
(1 mentriian Bt JI0RBteRd fotad iy v Sfastisie tbeebbn it Sl F oce
524. The fin 25 menbers 525 are formed tg be thin in order to enlarge the
sur f ace3Hr3df cambe formed; fagm sbumigpmqnigrides ke the Apmammy isubsiiatesd Yo Ohsah beach

other in order to increase the heat dissipation 24 ef ficiency thereof.
The heafornied Siopntn mpulating s§atheti¢ resin. t Ae additiondihe sidsawallsg3 F1-ht &6 fixedited
above, &12nrels)peective edges of the aluminum substrate 301 by thermally melting them thereto,
15  adhering them thereto, or the like, and the portions of the side walls 351-354 that are adjacent
thereto are fixed to each other by means of thermal melting, adhesives, or the like so that
there are no gaps therebetween. Note that it is also possible to unitarily mold the side walls
351-354 such that they are integral with each other.
As noted above, the molding material 341 is disposed in the empty space on the
20 mounting surface side of the aluminum substrate 301 that is formed by the aluminum
substrate 301 and the side walls 351-354. The molding material 341 is arranged such that it
covers the bare chip components 311, 312, etc. that are mounted on the aluminum substrate
301 as well as their wiring portions.
This configuration prevents the infiltration of corrosion, dust, and small animals

25  therein, and also prevents accidents such as cut wires and short-circuiting. In addition, a

frame structure that surrounds the aluminum substrate 301 can be formed with side walls
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conprised of a material such as alum numnitride having high thermal
conductivity and excellent insulation characteristics, and can be produced
with a processing nmethod such as 5 drawi ng or punching. The heat

di ssipating fins 521 are attached such that the attachnment surface 524 is
adhered to the corrugated section 424 of the al um num substrate 421, and

are adheyiessq haf SeQnitaly dBrmRdd GCRATRiEh BB SUGIMARe IR thé Othetsh TR

mel ting, or by neans 6f a resin material. 10 When constructed in this

manner , S l.ar f t t heco d
secti oncaﬁg}ragfﬂet E%ngﬁufr;ﬁr{ﬁér%@@@ggr%ﬂ gyﬁﬁi&gnﬁafﬁvgﬂgtﬁ%#eﬁt thgeuélp ace 524 of
t he heat .dj ssi patin ins 521, and_.thus the thermal., copducti.on efficgi.ency
Fr om LSRRl A PR T GRS HBORERE. if G il SREHoFY RS T8 Baus 7 pe
excel l ent, and the heat generated by the power nodule 300 can be. dissj pated
mor e ef $99RARRRE B 1 114, £iGeand theindtitag pomtions ean begasit gevered, gnd &lishilitnyil i ns
521. The heat djssipating fins 531 shown in Fig. 14 are installed on the

al urd nubg Buprevedathsrebs1 Enhgrmiore, @i gpse struciving @asqmcb@vadm bytroessn e the sidef ace
534 on one side thereof that attaches to the corrugated section 434 of the
al um nuwallkuBS§t-3584 end 3lic altinginemt subbiwate t304 uaidite Gidekness ebther meklingtan be
protrusions 532 that are semcircular in cross-section and fit into 20 the

gr oovesfrésd adjustetd 8o ahdt i cuviersSeHlB ciraliie céidponeanth ghoRyesy daBsiiffisienpéapedd. t he
protrusions 432 of the al um num substrate 431. The attachment surface 534

can be gAfiRESHords, By einPihe el wallsSH L3 Ahd3dr@ind B @ﬁpﬁwtﬂmﬁyaﬁhﬁﬂhﬁ 431.
The heat dissipating fins 531 are conprised of a plurality of plate shaped

1;3'32 ”E?_H%fﬁ?t?ﬁé%@l %ﬁﬂ%@?@qﬁ gIolﬁiﬁé);HaEé}ﬁl %&e%@@g%ukﬁhé Hﬁg&%&@&ﬂﬁ? olGHEf ace

areforned to in’in order to enlarge~the

surf‘oacewg%ﬁgl,%a%%%lfﬁ%@%@@s@e@?ed with a predeterm ned di stance between each
[ ef t r

ot her he heat dissipation 25 efficiency thereof.
The heat dissipating.fins 531, |ike th at dissipating fins 501 noted
above, can beAbSHPHT b Hik: eyl S o et EiSGfh i SYERSEIRGPRAR hi gh
t hermal conductivity and excel |l ent insulation characteristics, and can be
pr oduceWhightancondpetivecnptteriyfomaed 68 cepner has beenderabgddgd drergin ran begubstitetedeat
dissipating fins 531 are attached such that the attachment surface 534 is
adher edfor thet side wally 3fjal Blshowntin &ig. 434 of the al umi num substrate 431, and
are adhered thereto with an attachnent nethod such as screw ng, thernal
mel ting, or bPhewdawaldd 361-86bane fomia) byainserfiflg Weonduwwnins patterh ethde df thprser
manner, there is a |l arge attachnent surface area between
15  sheet into a metal mold, and then integrally molding the side walls 361-364 by using a
insulating synthetic resin. The side walls 361-364 can also be molded individually, or can
be molded so that they are all integral with each other. The side walls 361-364 that are
formed in this manner are fixed to the aluminum substrate 301 by means of thermal melting,
adhesives, screws, or the like. Preferably, the case is structured such that there are no gaps
20  between the aluminum substrate 301 and the side walls 361-364, and between the portions of
the side walls 361-364 that are adjacent to each other.
The molding material 341 is placed into the space on the mounting surface side of
the aluminum substrate 301 that is formed by the aluminum substrate 301 and the side walls
361-364. The molding material 341 is disposed such that it covers the bare chip

25  components 311, 312, etc. that are mounted on the aluminum substrate 301 and their wiring

portions.
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the corrugated section 434 of the alum num substrate 431 and the attachnent
. surface 534 of the heat dissipating fins 531, and thus the thernal
conduction efficiency fromthe al um num substrate 431 to the heat
dissipating fins 531 will be excellent, and the heat generated by the power
nodul e 300 can be dissipated nore efficiently with the fin menbers 535 of

the heat 15 dfigsipdhétig datem SbeddEden BRAIteHOS D e §i08 Walld 3694854 F6AMa i N
Fig. 15 are installed on the al um num substrate 441 shown in Fig. 10, and

conpri sg; s@%‘?ﬁﬁ m&%ta%iﬁgzlﬁgg ;?f’e%né? Lifd0iE c%ir&%néﬂi?@??—fﬂ Rath ¥ E%E!?S’l?tié o the

corrugate um num substrate 441. "The attachmen

surface 544 is rpsed qof a plurality of e rt.iqQn 3.LNnto i ch
Tt ¢ heeraerts T BRSgaont Praticidrrontin STTERs el BrabSilaicth Bihelin
surface 544 can be adhered_to_the .corruygate ctign 444 of the al ym.num
subst r aRS1HAS 0 a gé}'ﬁ g ?qlﬁ @4‘%33 'cghﬁnﬁ é’é’d"so‘lm Sx‘iﬂ?éjFéPity
of plate shaped fin nmenbers 545 that project fromthe side gpposjte the

at t & hnwhichdhe exfemabgizcuitrepampongntsSrihey/d ase mstalled oprthe quies syéacernfrihe pider der
to enlarge the surface area, and are disposed with 25 a predeterm ned

di st ancwalbe36leehlosautr, of Himre iis opexlespateoabavsr thasmolding materialli 3di pais elso
efficiency thereof. 26 The heat dissipating fins 541, |like the heat

di ssi papassipld tonmstal) ktherexterhabbiesidt caraporteatscanthei intetion Surdaces o theasids walis as
alum numnitride having high thermal conductivity and excellent insulation
char act gg41-s44.cs, and can be produced with a processing nmethod such as
drawi ng or punching. 5 The heat dissipating fins 541 are attached such that

the attachmenty;s %a?-%&négﬂraélésq r(ﬁﬂlegﬁ?ﬁﬂem%tfn‘ggﬁf gﬁn}z&&h{sog%s%ﬁ 8 the

al um num substrate 441, are adhere ereto wt ttachnment nethod
sucly as I R, . r i £4.D i terl en
con{sbt r u@?élét%:‘,&nﬁghﬁl}scnﬁanné)rogg{‘t eo;ﬂgelthle §1dae %ﬁéfr%ggyg{ ?I ac r%é‘r%])t? tfs}% ﬁoé@[eé’ %bgé:\m

bet ween, 10 t he corrugated. secti 444 of the al um num substrate and the
At t achniShtea e JREEBHan gitics ndo QOR3P BEAGe P BBR SerVe 4 dpfialatig
thermal conduction efficiency fromthe alum num subsirate 441 to the heat
di ssi patetengioniual foueirapit compenents ajohasdarge glecrplytin sondeyasie thereby Bigreapiggpover
modul e 300 can be di ssi(fgteq more efficiently with the fin menbers 545 of

t he heathedntegiapion fatig, dndredacing thesizeaf thecdaviast structure for al um num
substrate and heat dissipating fins) Attachnent structures for installing

t he heat di ssinghisientpofliment}ioistdis possibleciossbgnte agesmit aglstrate drithe Bkeifirnum
substrate that are different than the enbodi nents noted above can be

congs deflrGiunmaumeabspite€3orassune that each of the tips of the protrusions
provi ded on the heat dissipating surface of the alum num substrate have a
shape in crosgagehin®Substiafe) bul ges 20 out toward the sides thereof further
t han the base thereof, and %hat t he shape of each groove positioned between
each protrusi ( . | de face
of the heat dite] puptRAGRsRRE 45k H, MO HicIRg Qubdifihbh AHEE Hard 2!
with the protrusign rovi ded on the ch t rface of the heat

di ssi paf?rﬁﬁoqeflﬁs%' ﬂe?’é ’ BFn{é ewlﬂn}gsb(faﬁ(g?ggf a%r%\'t;'l-ée g&es k?léepén 0|urrllte(‘:i P 8scsqnéu§a&efion

h I r h ' her eof r r than th T
that buse%telgn ch.rtl bteocl\i\éapoge(lt or? tl?el gpepsosfte gm%:?ce t{'lgregp i ortdeffjl to %orgl a heat dissipation

20 surface. Examples of heat dissipation surfaces that are formed by corrugated sections are
shown in Figs. 6 to 10.

An aluminum substrate 401 shown in Fig. 6 has a power module 300 mounted

thereon that has, as noted above, been molded from a synthetic resin. A corrugated section

404 comprised of protrusions 402 that are rectangular in cross-section and formed parallel to

25  each other, and grooves 403 that are formed in between adjacent protrusions 402, is formed

on the lower surface of the aluminum substrate 401.
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25 base thereof, and that the shape of each groove positioned between each
protrusion allows each protrusion provided on the alum num substrate to be
received therein. This 27 configuration allows the alum num substrate and
the heat dissipating fins to be nmaintained in the attached state even if no
screws are used. Enbodi ments of this configuration are described in Figs.

16-18. An al urHendsbihzafeatsedfich 464 ha§@WardeNsurfade atda afUA igSedtifeinitRvRdd hagul e
300 that was 5 nolded by neans of the synthetic resin noted above. A

corr ugaéi%%a?i%ﬁteh%i'en g,aﬂégiugeqf rﬁ?@gl‘éﬂ}lglgﬁs h%ﬁhﬁU Eé&&%ﬁial?‘?ﬁ Er%fss-sé@'ﬁ%)ﬁ Erd Wi th

conpri ses ‘protrusion that a ornmed such that ey are para

each other,.and oves, 4 t hat, are forned.between adj acen rotkusi ons
250, caldnnes SRR 38 '8 net, o, BB OT0R “pC G 3R 75 R achliifif

bul ges out toward the sides further than the base 452, and are T shaped in
cr oss- SEREHIPAS 43- The heat dissipating fins 551 have, on one surface
thereof, an attachnment surface 556 that attaches to the corrugated section
456 50f the alAMhiehuminympsubstitte 414 1shoeingFigachhahe ruver d8edwsl0smenntsd i sed
of protrusions 554 that fit into the grooves 455 of the alum num substrate
451, artbergon that bas 35 notedtabpee; diesr maldedpireomrasyinthetic 484n.of A ichwugdtediastion
substrate 451. The attachnment surface 556 can be adhered to the corrugated
sect i o 45@ngdrisedof potalsions 4 MtBatse trddnguibb in cloas-kegtion tand Sommebpeatalied to
conprised of a base 552 and a tip 553 that bul ges out toward the sides

f ur t hereathathek,h@dRR66ve8 233 tﬁﬂ%@f&m@dﬁﬁ%ﬁ%eh%d{dc@&spréﬁﬁﬁbm12T|i\s9fdi‘1§>1€ﬂ
di ssipating fins 1 are conprised of a plurality of plate shaped fin

nenbersorﬁﬁ%%(;vp@.tsuﬁa&jﬁ%? glmﬁgu]#gqgﬁqposi te the attachnment surface 556.

The fin nenbers 557 are forne thin in order to enlarge the surface
, q . e : . on
o & (21, ool SBARSA Ry B0 SOBHE AR Sl R M PR B
di ssi ang fi 557, Like th | um te 45|, b i.sed of
2 mat or VSRR TR RERRIRE i, e O REPRG e GPEt HErHER SR8 B PR O8ind

excellent insulation characteristics, and_can be produced with a processing
met hod oraed parakleh ip nepchr othem cadn grooyes Ald thabarg dpaned A%AP%WC%QRJQP% num
substrate 451 are fitted into the grooves S55 of the heat dissipating fins
551. ByprbfrugiomsfliZhe protrusi ons 554 of the heat dissipating fins 551 28
into the grooves 455 of the alum num substrate 451, and sliding each
protrusi on 454n ahbdinpmr adbstrhtet 42 lestdwmih@lig. & hes at pavedrnmonduls B00ameudtsd of
the heat dissipating fins 551 can be attached to the corrugated section 456
of 1tshe thbrieoh thuthas) s nbeddeabd®d,. been molded from a synthetic resin. A corrugated section

424 comprised of protrusions 422 that are trapezoidal in cross-section and formed parallel to
each other, and grooves 423 that are formed in between adjacent protrusions 422, is formed
on the lower surface of the aluminum substrate 421.
The corrugated section 424 has a large surface area and a greatly improved heat
20 dissipation efficiency, because of the protrusions 422 that are trapezoidal in cross-section and
formed parallel to each other, and grooves 423 that are formed in between adjacent
protrusions 422.
An aluminum substrate 431 shown in Fig. 9 has a power module 300 mounted
thereon that has, as noted above, been molded from a synthetic resin. A corrugated section
25 434 comprised of protrusions 432 that are semicircular in cross-section and formed parallel to

each other, and grooves 433 that are formed in between adjacent protrusions 432, is formed
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Thus, by engagi ng the protrusions 454 and grooves 455 of the al um num
substrate 5 451 and the protrusions 554 and grooves 555 of the heat

di ssipating fins 551, novenent that separates the al um num substrate 451
and the heat dissipating fins 551 can be regul ated, and thus they can be
mai ntained in the attached state. In this way, the thermal conduction

ef fi ci egitthe DOV ¥RFFatd\6F thé Bk Skbsdated3a. 451 and the heat dissipating fins
551 can be maintained at a high level, and screws and the |ike used for

mounts { he PO RS $60°% Adt Hiad HEGHIEY SR Bl el TR I, ol

not ed above.. A corrugated secti.on 466 is f on the.|l ower surfac

Cher eor oyitish EBFEHAZ LB G EF B pitbuslel 8 R ply sl S5 Bhny are
parallel w.th each her, an rogves 465 t are formed between. adj acent
pr ot r us¥¥htormg .PaE"é]% toyeaeh Q elgananﬁlﬁ&m%escﬂ)%%&aéé’ﬁe 5‘?”%%3’&3 ctygen adigeept i p
463 that bul ges out toward the sides 15 further than the base 462. The

pr ot usPrenysigeu43ad t he grooves 465 are shaped such that a cross-section of
the corrugated section 466 is a conbination of round or elliptical curves.
The heat di ssipailumiguf subsgate 4dvshowoninohig. d0rlagce pewer wofluleailamountedent
surface 566 that attaches to the corrugated section 466 of the al um num
subst r athereéf that Hag atrioteihabent, teen haoldedfibmi ssyntimpiciresinl oA cprrogated sextion 564
that fit into the grooves 465 of the al um num 20 substrate 461, and grooves

565 t hatq4 emepriced bhg gnfrﬁlﬁt&ldﬁbfb‘tﬁlsi%% 483 tHahBavd AHérigPphedel Ririnedlon eabtlof thBe
attachnment surface 566 can be adhered to the corrugated section 466 of the

al um n F tf«f;:ng& . ' éﬁéfﬁlﬁnﬁ%. seq of a base 562 and
atip g%ssttﬁ%;e% %u gesloonulﬁét O\Afgrsg}f%%gdfgﬁ%es %urt er t‘t?an t he base 562. The
pr usi ons [ are s C - jon of
PhelCor r ugat o GOF b By 934 153, eBc NREY S id I e fuliSy AL B
curves. ,.The heat..di ssi.patin ins 561 are.conprised of a plurality of plate
shaped fis§{Papn e%%@r%cwgfhﬁprﬁmlwtﬁ?rom the side opposite the
attachnment surface 566, The fin nenbers 567 are fornmed to be thin in order
to enl arge thdleatdissipdingfyl) and are disposed with a predetermnined distance

bet ween each other in order to increase the heat dissipation efficiency

t her eof . 5 ThHeataligsipating fips thaharerdomprised of an ktéactlmntaﬁuaﬁ%pwm@uﬂﬁg@heatt@a461,
can be conprised of a material such as alum numnitride having high thermnal
conduct cornigatedrsdctiongablidad on teubwer omfack af thetabmiistincswpsteate] andia pheraltyaduced
with a processing nmethod such as draw ng or punching. Like with the

af orsreplate08Rspe@ Niingi c@Nbe inbRllpd Wn Wi Aowerd Gdrfade bR ahal dlainfium Subsiatat e
461 are fitted into the grooves 565 of the heat dissipating fins 561. By

fitt 1 NOEkigpIR0o PR OO BSdpRIng! 18 diedHowd BYi@ALLNG. {1 NS 56 into the
grooves 465 of the al um num substrate 461, and sliding each protrusion 464,

564 parallel {fe ¢25"dRliPfing EAE 1! HWEH Fig. 11 are installed on the aluminum

substrate 401 shown in Fig. 6, and comprise an attachment surface 504 on one side thereof

that attaches to the corrugated section 404 of the aluminum substrate 401. The attachment

20  surface 504 is comprised of protrusions 502 that are rectangular in cross-section and fit into

the grooves 403 of the aluminum substrate 401, and grooves 503 that accept the protrusions

402 of the aluminum substrate 401. The attachment surface 504 can be adhered to the
corrugated section 404 of the aluminum substrate 401.

The heat dissipating fins 501 are comprised of a plurality of plate shaped fin

25 members 505 that project from the side opposite the attachment surface 504. The fin

members 505 are formed to be thin in order to enlarge the surface area, and are disposed with
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surface 566 of the heat dissipating fins 561 can be attached to the
corrugat ed section 466 of the alum num substrate 461. Thus, by engaging the
protrusions 464 and grooves 465 of the al um num substrate 15 461 and the
protrusions 564 and grooves 565 of the heat dissipating fins 561, novenent
that separates the al um num substrate 461 and the heat dissipating fins 561
can be g ggdderiBthedafiStahtd DebiRY SRR HBerdh WrddrNRd ilcheasd ah@tHeaC Aedipatigi . | n
this way, the thermal conduction efficiency between the alum num substrate
461 an ¢ ssipating fins 561 can be naintained at a high |evel

and scﬁgﬁggg ﬁ%’ﬁgtlike used for installation can be omtted. 20 An

al um num substrate 471 sho i Fig. 218 mounts th r u at
was nol ded b;s/[t hﬁéﬁﬁts&ﬁflp?stﬁgv@ifn@eilﬁ% ﬁ}ee YTHUNG %u(? S%?th\%g?’ %nngoger(lfogng})gl%g%gp
section 476 is formed on the | ower, surface thereof, which c rises.

pr ot r ust BAriakssch gy plugigm aftﬂéaﬂg‘ae&ﬁkgﬁé erpRbgondpetivity and caelignt nsulation
other, and grooves 473 that are fornmed between adjacent protrusions 472.
Eacld prabaragieristicsszmd ¢an herpdyosd avithfa pracespia aneetianslywich ag geaxangior pusching.
cross-section) that bul ges 25 out toward the sides further than the base
t her eof . The Theaheatlidsssippting figs 50hsird 6itadhad eyuchothap the sttachment surtaice $04 iain
attachnent surface 574 30 that attaches to the corrugated section 476 of
t he al widhetedts tesdoraigated ddctiohd4aif tieecdlomiviuns sulfsarate 487 daridsare adimsred tharadd
protrusions S72 that fit into the grooves 473 of the alum num substrate
471, angiteraonmeshaéat hittod" el ¥e sérB@ir%f Qhdrihal @nstidl] 20r0by trhéand! oM Redih
substrate 471. The attachment surface S74 can be a eredyto t he corrugated

secti 0%%1&41 of the S alunm num substrate 471. Each protrusion S72 is
conpri se o?'an upsi de down trapezoid (in cross-section) that bul ges out

toward the sigdes further .t.h the b hereof . Th | SSI ] i ns
S7Itr e compr\VBen CfeREls i 3 et ert & & T8ae 4P L b S 4 BEb et
project fromthe side gpposite .the attachnment surface 574. The.fin nenpbers
575 ar cibp GPFRERIed,Si5toR ADR of thecpluminu, Sehsiale o1 3 ¢ & feabiiont giffacg 304 5

di sposed with 10 a predeterm ned di stance between each other in order to

i ncr eastie theet dissipatigpJins R and s th themyal opaducgipn effigiency fromithealyminusg i ns
S71, like the alum num substrate 471, can be conprised of a material such
as al unsubstmate 40t taltherwat digsipatiplg fitsey0iawillclmeneetiénti and the hieas gsaetatediby the

i nsul ation characteristics, and can be produced with a processing net hod
such aspavawhoinl®B80@ vac be dissipated hodeeefficibilyt vithahe fiamreahban 05 effitledheatnt |
the protrusions 472 of the alum num substrate 471 are fitted into the

gr oV esdissipatiig filgolpeat di ssipating fins S71. By fitting the protrusions
S73 of the heat dissipating fins S71 into the grooves 472 of the al um num

substrate 471 haRehShishitthgCRRS SPY AhbWai ANFT 22 S’ Ristafted! dnethe! Stuiin
ot her, the attachnment surface S74 of the heat dissipating fins S71 can be

ttach i 4 i : 1.
ST SHAIETTE 255 LAl S D T s b

Zluggf L:@S&%Za%p%gt%ﬁlg ?:oﬁagaté{:fg fs"e!tc 1Bﬁ 64{? Z %f %]edalgrrn?r?u\ﬁ? Ssut?szr%teoil it h %‘hg %Rhchment

surface 514 is comprised of protrusions 512 that are triangular in cross-section and fit into the

20  grooves 413 of the aluminum substrate 411, and grooves 513 that accept the protrusions 412

of the aluminum substrate 411. The attachment surface 514 can be adhered to the
corrugated section 414 of the aluminum substrate 411.

The heat dissipating fins 511 are comprised of a plurality of plate shaped fin

members 515 that project from the side opposite the attachment surface 514. The fin

25 members 515 are formed to be thin in order to enlarge the surface area, and are disposed with

a predetermined distance between each other in order to increase the heat dissipation
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separates the al um num substrate 471 and the heat dissipating fins S71 can
be regul ated, and thus they can be maintained in the attached state. In
this way, the thermal conduction 2S efficiency between the al um num
substrate 471 and the heat dissipating fins S71 can be maintained at a high
| evel , and screws and the |ike used for installation can be omtted. 31
The shagsiefdy theRofor rugated section of the alum num substrate and the heat
dissipating fins are not limted to the shapes shown in the figures, but
can be any shgpey : J X I : i i Ci . In
addition, the ci régﬂla%m é%c?ﬁsfseﬁl’ ?g(lké}gﬁn %%atéla%%ﬁuég?gggg% hﬁﬂla(rln%%é%égtcgﬁts %at
shown ipn the figures, and t.he corrugated.seeti. 1

subst ra?oén%ﬁﬁdt et Hé%?“a isggl} Sgltal? ! ngﬂ%(genﬁ%‘élggglgé}f Ré%%fngf ggﬁ/@%ﬂéﬁl ag?
nodul es whj.ch .conprise circui,t cogponents that ape thought to_.produce a

or cat  cRAPIIGH ingiAtion hatacisfistics, apg Gan b8 produced afiltcs BHROFREE MALIFECR & e
sinply attached directly to the surface opposite the nmounting surface of

t he Sal udfAWiNg QuBehigge 301. The heat dissipating fins 331 can be integrally
and sinultaneously formed with the alumnumnitride plate that 10 forns the
al unmi num subsTheaheat issipating dias S3& ane atiadhed such thad tha atdchment sisface fild 801 by
thermally nelting themthereto or adhering themthereto. If the heat

di ssi paiadhetedpb ahecoriightedrsecticr 4iricofithe blaniimire gulsstrate 411, dbars wdhaed thepgiosi t e
t he bare chip conmponent nounting surface of the alum num substrate 301, it
W I noyithean egahaRnY niethdd Slichl hs SeRHil ahfradl Mélfifg PGt bPdnédndSof @NEsiht

W Il be possible to inprove the heat 15 conduction efficiency of the

al um nugpgubstrate 301. Industrial Applicability In the power nodule
according to claim1l of the present invention, the connection between the
barg, chip co t, By t e or med
by 1 re bondi Tk Aasiated il derk 1€ T2 oSl SUfTR Cort Betioch " TR
nol di ng,,20 material ..t wi.ri ng can be shortened d the effects qf naqise
Con be e ta Rkt Secrigh 4 g b ol SuSERls A1 Gmg 3RS phatGritnt Fifge 3140
elimnated, the effects fromthe infiltration of cqrrosion, dust, and small
ani mal sthég\?a'b@s%P%% 11} g ﬁwsﬂeﬁ/@@ Fopduchion stlagierey i5om  the Alumigim¢ ne
present invention, the connection between the bare chip conponents and the
Wi ring substrate 4b o therhpat dissipatingefinsatl 1bwilk b evsgllon, and the heatigenerated tynthet he

| i ke. Because this wiring is nolded by nmeans of the nolding material, the
Wi ri ng pamertmaoddie 30@rcen be \Mhssipatedl mogeefficiehtty with the finanembers jd Aexfahehemtat |
32 t he power nodul e can be constructed such that the heat is dissipated
vi a13 hedigtipating s 511.

The heat dissipating fins 521 shown in Fig. 13 are installed on the aluminum
substrate 421 shown in Fig. 8, and comprise an attachment surface 524 on one side thereof
that attaches to the corrugated section 424 of the aluminum substrate 421. The attachment
surface 524 is comprised of protrusions 522 that are trapezoidal in cross-section and fit into

20  the grooves 423 of the aluminum substrate 421, and grooves 523 that accept the protrusions
422 of the aluminum substrate 421. The attachment surface 524 can be adhered to the
corrugated section 424 of the aluminum substrate 421.

The heat dissipating fins 521 are comprised of a plurality of plate shaped fin

members 525 that project from the side opposite the attachment surface 524. The fin
25 members 525 are formed to be thin in order to enlarge the surface area, and are disposed with

a predetermined distance between each other in order to increase the heat dissipation
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substrate. In the power nodule according to claim3 of the present

i nvention, circuit conponents that produce a great deal of heat can be

i nsul ated fromthose that produce 5 conparatively little heat by formng
the printed wiring board on which the conparatively | ow heat generating
circuit conponents are nounted into a hybrid shape. In the power nodul e
accor di gfficleficycthatedt.4 of the present invention, if conparatively high heat
generating circuit conponents are nounted on top of the nounting substrate
as bare chip HRIRANERLPatidiERhs SR 1RE thd hédt dRBiphlng RS 50 h6Hd BEVE R BE VI @
the heat dissipating fins,” 10 and circuit nmalfunctions can be prévented by
mai nt ai Qi_ng. i I e at U . i ng
o ol o Wb Al L of MFERERT S nufigk g iR ROMIELDEF 208, 2
by the nouptin bstrate and the,side walls with the noldin terjal can
s e ieaten Haaton.CtBiatisTaRes, o5 o Berodibetlotis STnERies BRORRCHEb A | ng
substrate can be accurately nolded. 15 In the power nodul e according to

cl ai‘m ed@Wingr nynelast i nvention, it is possible to use the conductive
pattern enbedded in the interior of the side walls to connect the circuit
el ements, andThe h¢at dissipsting &ins $2hpueattathed such dhas tesatachment swrfaseaPdrisl yti ¢
condensers and the like that are difficult to integrate. In the power

nmodul e atheoxddo e carugatedsedtionf 424t the alserinum sutsstriatect? 1, byd atieradberey titBeto
mounting the inverter circuit and the controller for the inverter circuit
to the withnin ag@achtiest hédtieodasudhane seleivings ahgaiae théetiagdombd uheansngl & hesm it
w Il not be necessary to again consider the spatial |ayout and thermal

desi gn ghieggch conponent, the i1l effects of noise will be elimnated to
the greatest degree possible by shortening the wiring distances, and i1l
effgets from infi t.[.Qp: rpsl t ] ...l be
o it e, 25 g cRled b A Bk (G305 1843 ARG pATMAR bEh

i nventign, eac ower ul.e can be conprised .of one gr _.a ural ity of. bare
chi o coftfsnaneaed Sior Hatiss e Biimiss STREREH B afhosindt Hirfiss B4 Nne
al um nu ubstrate, Thus, it wll not be necessary io agajn consjder the
spat i al {Hejﬂféﬂéls%l’ﬂilnﬁﬁg}sn%@lh a%@‘rhglﬁ dhg ﬁspa%lfqonﬁwqoﬁeeféew% {rofahe aserE ng
to claim9 of the present invention, by nodulizing the inverter circuit
that cosibstate 42hdo sherhsabdisepatinig finseS i Wilkbmenaellenteand thedieat senersfed ethgevi ce
5 can be reduced, the i1l effects of noise and the i1l effects fromthe

i nfiltrpowermodule 300 gan b diipatedamdressffitientiy withl the dmrnmbmbersi 25 reftthel heatnd a
highly reliable device can be provided. In addition, by view ng the power
nmodls e dssipatngofadient and conduci ng structural design accordingly, it

wi |l not be necessary to have a different structural design for each type

of conpr essor ThO heitedissiPatide fid r53¢ Odhdininl BNEig. PNErd MMéallel Cor YHED @Tunflhum
man- hours needed for

substrate 431 shown in Fig. 9, and comprise an attachment surface 534 on one side thereof

that attaches to the corrugated section 434 of the aluminum substrate 431. The attachment

surface 534 is comprised of protrusions 532 that are semicircular in cross-section and fit into

20 the grooves 433 of the aluminum substrate 431, and grooves 533 that accept the protrusions

432 of the aluminum substrate 431. The attachment surface 534 can be adhered to the
corrugated section 434 of the aluminum substrate 431.

The heat dissipating fins 531 are comprised of a plurality of plate shaped fin

members 535 that project from the side opposite the attachment surface 534. The fin

25 members 535 are formed to be thin in order to enlarge the surface area, and are disposed with

a predetermined distance between each other in order to increase the heat dissipation

25



10 structural design with respect to the |arge nunber of different types of
conpressors available can be greatly reduced. In the power nodul e according
to claim10 of the present invention, the size of the device can be reduced
by nmounting the fan notor controller conprising bare chip conponents onto
the al um num substrate together with other circuit conponents and 15

modul | ffigerdyaheredfhus el i m nating the need to again consider the spatial

| ayout and thermal design thereof. In the air conditioner according to

claim1l of the }ﬁﬁﬁ&i@é’ihaﬂ VR 5N 1ik9¥hé“Pé1%is§i?Q@n§ hfs SOERSEH GhHAVREn YOI t Of
the air conditioner, the size of the device can be reduced, the i11 effects

f i i f . i.0f | i QE i . d
i | apriayed 37 o daecial 3hieS o0 sRHOR hitide hidhe P Rl Salftnvil ha o1

i ded. t he, ai dj t.i di t l.Laim12 of th t
nvent isgcl<Ph ol abieisin brd ESE R vt fifhd Biocsiinm SIS e ehe

electric power unit that serves to control the electric power supplied to

t he ScorfSRWHESr PHRChIMG air conditioner. In addition, foreign objects such as
smal | animals_and dust that enter into the el ectric power unit and cause
probl ens suchlhecheat diskipating: fing 031 iargy athanhed such thab theasttashmgntesface $341ip t he

air conditioner according to claim 13 of the present invention, the size of
t he 34 adheed it theccmnruigated sebtioadt3d\of ithecdluhimon sutdtrateed3 | radidre adieyed therdtan
notor controller that controls the rotation of the fan notor of the air

condi t iwifieran @tdhinbits metHoidobich dschdrawing, destinat ndlting)i &hby eednd lofed fregih s of
noise and the ill effects of the infiltration of corrosion, dust, and small
ani mal shaeRa1el i Mnated. 5 In the power nodul e according to claim14 of the
present invention, the heat generated by the circuit conponents nounted on

thggmount i ng yyhed BhfstrnCidd b5 fnﬁzﬁ%ﬁéﬁ?ﬁ%e W a%%g@%ﬁgamﬁnm% Oe{r 4 B&ween

corrugated section tornmed on the I'Ssi pafing surface o e nounting
substrate. In th wer | e .accor di to glai 5 of .the prese
hvent 1 comB el BT 3 BE e PR Siifrbi B0 BTepe oL SR 33¢ 85 on
surface eyen jf the unting syrface is | ded withh_an insulating synthetic
Fesin dhengs dissinagagding ypé #id ths thecthpnal Gondistion ¢ Hency JiRIp th,algmasum
according to claim16 of the present invention, the heat fromthe circuit
conponeiybsiratp dat tthehepthdissipaimgifing Surwidiche exeallens, andsthe heattgepergted diyphe ed
because an al um num having a high therno-electric conductivity is used as
t he nowowen gnddsile 30 tarabe diskipatet enqgrovefficiemttjuiveth dbe findnergbers 535 @if thel Readf t he
present invention, the attachnent surface of the heat dissipating fins has
a dorr udissipainglfmpé&3such that it attaches to the heat
The heat dissipating fins 541 shown in Fig. 15 are installed on the aluminum
substrate 441 shown in Fig. 10, and comprise an attachment surface 544 on one side thereof
that attaches to the corrugated section 444 of the aluminum substrate 441. The attachment
surface 544 is comprised of a plurality of concave portions 543 into which fit the protrusions
20 442 of the aluminum substrate 441. The attachment surface 544 can be adhered to the
corrugated section 444 of the aluminum substrate 441.
The heat dissipating fins 541 are comprised of a plurality of plate shaped fin
members 545 that project from the side opposite the attachment surface 544. The fin
members 545 are formed to be thin in order to enlarge the surface area, and are disposed with

25 a predetermined distance between each other in order to increase the heat dissipation

efficiency thereof.
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di ssi pating surface of the nmounting substrate, and the thermal conductive
_efficiency between the heat dissipating fins and the nounting substrate is
i nproved. Thus, the heat generated 20 fromthe circuit conponents nounted
on the mounting substrate can be efficiently transmtted to the heat

di ssipating fins, and the efficiency of thermal dissipation can be

i nproved. | n THeehcaP@BSipAMBUiS S4IC fike ithOhda® diskiphtigl Bn®501 AGte® aB&HRI) tan be
invention, the surface area of the heat dissipating fins of the nounting

substr aéé)?nf&ﬁgd Re £hla Qucifd sidiin a‘{mihtrgétles géxgﬁé i ﬁ{e&:ngfr e cHAYy BRd

i nprove Dy neans of the protrusions ectang In Cross-section

25 and th rooves. forned, i.n.between the adj acen rotrusi ons,, I,n addition,
Shent ettt S ERion SRR T B be $rRfBS it £ hRickieC R mo AR

ef f ect (gran.be i npr.qved because the 35 contact surface area between the
heat di Za&VP&ITRYeiP€ace of the nounting substrate and the attachment

surface of the heat dissipati n% fins is enlarged, and the nutual thernal
tradsni ssi on Bier heaf difsipating figp oAl age attached suelbihat thepoaftackmspicyrtacag4tdscl ai m
19 of the present invention, the surface area S of the heat dissipating

fi ns ofadhkeedito thet ¢omygeiel seetimmetddaot theealominung sebstratedt4il handwra adltired theegté on
efficiency can be inproved, by neans of the protrusions that are triangular
i n croswith et attachmendt tlethogr awhess taewirg, itherhal wedting, her byljraeamntof a resin
protrusions. In addition, when the heat dissipating fins are installed, the
t her mal mghiefigl, pati on effect can be inproved because the contact surface area
bet ween the heat dissipating surface of the nounting substrate and the 10
attachient s uihas Gofrblad NGRS mirie, RALE 194 1hrB8 alticRlRisBiEtbe ABEHEIRAAI U
thermal transm ssion efficiency 1Is |rrprove§. n the power nodul e according
to ai t clalv L f

ai <8 Pl earRlakd oo RbR AT s iR pidfaRr 58 B gk GrRFisas oL,
di ssipation ef.ficien can be, i nproved y ans of..the protrusions that
oot 1 e Rririming s SAdcmt BHE M Grimal el GREG0 S SReieth b MR s he
adj acent _protrusions. In_addition, when_the heat dissipating fins are

i nst al | S@strate 441 fe thedheatidisspaimg; fns ekl rwidk becgxeelient; and e baatigsnsrated byae
contact surface area between the heat dissipating surface of the nmounting
subst r apevesrrdodule 360 caix herdissipgiedfraere efficiently withithelfiggnembern§4$ iofishg keat

enl arged, and the nutual thermal transm ssion efficiency is inproved. 20 In
t he powdissipaithglfmsadddtording to claim 21 of the present invention, the
surface area of the heat dissipating fins of the nounting substrate can be
enl @ ged, andAtfehheatstrdétard foabluatimah sistatanddra disipatipgdineyd, by nmeans of
the protrusions that are sem -circular in cross-section and the grooves

formed in bet xgghniehe sisir@es fr iBEtQHirnFﬁché’ Reat disiphidh filho tM@ﬁ@attdi'ﬁiﬂ%gﬁg
e

dissipating fins are installed, the ermal dissipation effect can

| mpr Oveglrfaée ﬁ?ﬁl@"éﬁﬁni&l{lﬁi scﬁggﬁ'aﬁg thaf chdgﬁ&eﬁ{ thish ﬁl%te\‘iﬁa%ﬁirﬁé}ﬁsf fisted atlive bR BE! NY
surface of t n

e nounting substrate and the attachnent surtface of the heat

di'ssi pagd Aghefddns Fof efﬂhﬁg,ggsgumgqgatteqal '&'ttﬁjea{ips?’ 8f the protrusions provided on the

heat dissipating surface of the aluminum substrate have a shape in cross-section that bulges
20  out toward the sides thereof further than the base thereof, and that the shape of each groove
positioned between each protrusion allows each protrusion provided on the attachment
surface of the heat dissipating fins to be received therein. Further assume that with the
protrusions provided on the attachment surface of the heat dissipating fins, each of the tips
thereof have a shape in cross-section that bulges out toward the sides thereof further than the
25  base thereof, and that the shape of each groove positioned between each protrusion allows

each protrusion provided on the aluminum substrate to be received therein. This
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thermal transmi ssion efficiency is inproved. In the power nodul e according
to claim 22 of the present invention, the surface area of the heat

di ssipating fins of the nounting substrate can be enlarged, and the heat

di ssipation efficiency can be inproved, by neans of the protrusions that
are hem spherical in 5 cross-section and the grooves forned in between the
adj acendonfiperatits bléWs therlafihuin fbstravband tHecheaedibsipitig fiatto b ndintained én
installed, the thermal dissipation effect can be | nproved because the

cont actnsUlihhdidl ShfRAcRAl WeRd sbRfshaRt udl S S ERMbiMntU bf kS QhfibtiatiBRuRé | N9
substrate and the attachnment surface of the heat dissipating Tins is

enl ar ge . Wal thermal transm ssion efficiency is inproved. 10 In
t he pom%rsc%gd{lg?%t%;fgi ng to claim23 of the present invention, the

surface area pf the heat, dissjpating.fins.of th untin b te can be
enl arged, and>} ALTHRLR Sﬂt?sgrgfepz‘fﬁi%‘ﬂwgfl? 'Ft%-éﬁé%P“E§ﬁﬁ§8°WFfp‘ﬁB§‘ﬂ‘a,%@’aﬁ§’&ﬁs of
the protrusions whose tips, are shaped in cross-section to bul ge outward,
wit R r s8plded by seapgohths synthefis wsin notedghoye nd cevaé@e‘gmh% 8>¢ rso%veefyvgm e
received in between the adjacent protrusions. In addition, by fitting the
15 pr otthedowsrsuefact thewsof; avhidf carnprises prodmisiope 4ab that predomussiuch that dhny dieat

di ssipating fins, novenent that separates the two nenbers can be regul ated,
and t husaralted withaeach ethren avidagroeesi435ttha ant faroted besresnaadydcemtoprotrodiensudsdt. of
attachnment means such as screws and the like. 20 37 Clainms 1. A power
nmodul e, EgohiipotngsidtodS4iskamprisdd ¢f Cloaspdb2ahd b kipt458 ahgribuies ositoelagithe isitak
power circuit for controlling electrical power; 5 a nounting substrate on
whi ch tfiehBathen GRINAsECHSMARE e T shapBIIM @6ks-dBbra Mo! di ng material conpri sed
of an insulating resin that nmolds to the surface of the nmounting substrate

on jghi ch the &F&Eﬁg{iﬁ&?ﬁﬁ%}ﬁ gjif'ﬁ%m%te%grfage'thyagf BRWRchIRANL £A6 $96 di Ng

to claim1l, erelrn a are chip conponénts are nounted on the
mounting subsirate, 10 3. The po ul e accordi,ng to &laigm 1l or 2

Wher ei et HREhTRGhe SoraShiRRON dor daot AnPren. MiRdakorst: o Theaneletan
printed w.ring hoard that js nouynted on the nounting surface. 4. The power
Todul & SR égﬁgs £RMpHISE At larpgpﬂenslg%{]@,t ?W%Péﬁﬁ g{%@%&ﬁ@?#@f dYPinYmt
conprises heat dissipating fins that are integrally di sposed on a surface
opposi t Bbstiate A5l sand goevenSyhiheh reastverhe oretrsions A fche ajumingmntubstrats. The
power nodul e according to any of clains 1 to 4, further conprising side

wal | s t4Ht dhe attashoentdswiace dfdscar be radhensd toi thg congated tsectzond 4HhiodHhext end
above the surface on which the bare chip is nmounted; wherein the nol ding

mat e i adluingnuih sytsgar 4501si Baclap®pasion 564 iecoryyridetl ©f abasd 5Mjarkila dp 588 tlete and
the side walls. 6. The power nodul e according to claimb5, wherein the side

wal |'s  ap@gssiti tdved tiRf siddsFufhdr TRdetle BREIBD Sarid it Tahpddah Rssksédtiona

synthetic resin and in which a conductive pattern is enbedded. 7. The power

e oL ARIpEths B3 Ik i 0 AR R s 1
to ac PRuWbers 557 that project from the side opposite the attachment surface 556. The fin
members 557 are formed to be thin in order to enlarge the surface area, and are disposed with
20 a predetermined distance between each other in order to increase the heat dissipation
efficiency thereof.
The heat dissipating fins 557, like the aluminum substrate 451, can be comprised of
a material such as aluminum nitride having high thermal conductivity and excellent insulation
characteristics, and can be produced with a processing method such as drawing or punching.

25 The protrusions 454 of the aluminum substrate 451 are fitted into the grooves 555 of

the heat dissipating fins 551. By fitting the protrusions 554 of the heat dissipating fins 551
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havi ng a predeterm ned frequency, and a controller that controls the
frequency output from 38 the inverter circuit. 8. The power nobdul e
according to claim7, wherein the inverter circuit is conprised of a
converter that rectifies commercial ac power to dc power, an inverter that
converts the output of the converter to ac power, a converter driver that

drives Qs teORb8Vdse455 of Methldfirufty Sits&hte 1Y @hd Tsﬁ&ihg@'ai:h’%ﬁ)tfdgﬁmi paersser. 9.
The power nodul e according to claim7 or 8 wherein"the inverter circuit

CON 1 0l 5o 4§51 doy, RONEY 13 AL B o SIRTPRO bk idlhpily GRVST LNGE: T e
conpr esSof ContTol 1 NG an anpunt ol Fef Figerant & reul At g 1n° &

fri ' it. 10., T | [ laim9, wherein th
o1 St P ¥ byl e PRIET P S ARG A0 o alm 9, wherein he
cxenanges Mot i L & ST Ol B B Tnen A SRone el do e

wherein the bare chip conponent further includes a fan notor control]er

t hat3 cofllr endsthe protrusinns 564 and greavend el theheatidissipatiag fins Sidi mpwereentfhati ng
an air conditioning unit that exchanges heat between air drawn therein and
r ef ri gesepatatasithe alwiminwh anbstraiends Idandathe dati dissipating dins S61 tcambd regudated; wpgl i es
heat exchanged air to an indoor space, and an electric power unit that

cont r ol thueltheyt carc bpaweintainedPin #@ ittachdie sAtd, CANHist way)ithe thiéthial cohéuctibactric
power unit conprising: a nodulized power nodule that is conprised of: 20 a

bar e Chédﬁcf‘eﬁ@?%@ﬁﬂ{entth@tahﬁﬁfﬁﬁﬁf aRtrAe M1eeid bife H@éﬁfdiss?ﬁa"tiﬁgiﬁnsf 941 can be
controlling electric power; a nounting substrate on which the bare chip

conponept;drsinSPARE s le%ld%ﬁd n%?@gg 10 PLiRE hg}p ft,m&tfailés‘t-&pémrﬂe%ﬁqn&?&. an

insulating resin and whi¢ to the surface o e nounting substrate

acclaing to ARafritiR SRERLRY coRmTRER 52 i Be obhe e 0P e 4081,

er conprisi a conpre r
amount of frigerant. circulating in e refrigerant .circuit: .3 erein
e bar Bl aBBRAEAE woteRtrSurded fiwenoedruaaed Sectbl db i iprisd Phe
conpressor and is conprised of an inverter circuit that converts conmerci al
ac powethetlewercsupiage theesof. aviich gemprises peofrusiang 46 that apafgrmed siphrthati they amat
controls an out put frequency of the inverter circuit.
parallel with each other, and grooves 465 that are formed between adjacent protrusions 464.
Each protrusion 464 is comprised of a base 462 and a tip 463 that bulges out toward the sides
15  further than the base 462. The protrusions 464 and the grooves 465 are shaped such that a
cross-section of the corrugated section 466 is a combination of round or elliptical curves.
The heat dissipating fins 561 have, on one surface thereof, an attachment surface 566
that attaches to the corrugated section 466 of the aluminum substrate 461. The attachment
surface 566 is comprised of protrusions 564 that fit into the grooves 465 of the aluminum
20  substrate 461, and grooves 565 that receive the protrusions 464 of the aluminum substrate
461. The attachment surface 566 can be adhered to the corrugated section 466 of the
aluminum substrate 461. Each protrusion 564 is comprised of a base 562 and a tip 563 that
bulges out toward the sides further than the base 562. The protrusions 564 and the grooves
565 are shaped such that a cross-section of the corrugated section 566 is a combination of

25  round or elliptical curves.

The heat dissipating fins 561 are comprised of a plurality of plate shaped fin
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5 13. The air conditioner according to claim211l or 12, further conprising a
fan that produces an air flow that exchanges heat with refrigerant inside a
heat exchanger di sposed inside the refrigerant circuit, and a fan notor
that rotatively drives the fan; and the bare chip conponent further
conprises a fan notor controller that controls rotation of the fan notor.
10 14. AemB&RI 56T ehik SrojeeTROINS tHedsida Jppusitd Me atwdrhideat Suifhat 566 fien®d from
a nmenber having a high thermal conduction efficiency and which conprises a
Tount i ngoRMEl6? sRFOHAEE B B0 BFbCtoRANREe BEShtfhde Ol of®RIY AdosBBwith

and a ace on

el ectric power is nounted, eat di sstpating sur ich a

cocor o b rERt, (ftandF Bendiehe KRR, by a8 ordbT P inchloeh oo acBR Y ©

dissipaé%n% su facg conprise a two-sided nounting substrate. 16. The power
modul e HEEWPEN G claim 14 or 15, wherein the nounting substrate
conprises a plate shaped substrate fornmed froman al um numtype of netal
and hi ch hasThs keghgispivaling Hes Hoh dike the gpminpng subsiratestod e cambé eynprised of 7.
The power nodul e according to any of clains 14 to 16, wherein heat

di ssi pat matgrial sushgs plniigumaritside aving highrthermal tonductividy and excehient inswlation heat
di ssipating surface of the corrugated section, and a fin formati on section
on whi cthapdctdristies) apé darf beysrodueeddvitpoprdessiarganethed sudhed deawinp er peacthing,

di ssipating surface of the nounting substrate. 18. The power nodul e

according to Eik¥ with Sherhfberdchtiofed embobiRidit Nthe YRo#bsi6Mmy 16100F ¢k sRElhGA | S
conpri sed of plate shaped protrusions having rectangul ar cross-sections and

whi Ch_agfhefie B afBtiAd fto e @86VLsYeB U @REL ARMURTe ARG RT B Sl
bet ween agjacent 40 proﬁrus onsSQ%%. T%e pomerﬂhnﬁ%leggccord ng to gny of
cl g , I . COLY de 5€eel.] i i<S f
shaila BibgbRoy set Bl bl i RAEHEHETSECTHb Mo RoSATHATSE 1 aliifthlin
parallel ,to e ot her... and grogves th e f d bet ween adj acent
Do r usPEeEST. S Siaimreantannt o Ak S el o o Pens B A6 G ot
wherein the corrygated section i.s conprised of plate shaped protrusions
havi ng $¥ESe P8P @hlthechest dissipating, Has agkicambe h“%h@‘P o theegrygatad |S%qt109&6éé§“h
ot her, and grooves that are forned between adjacent protrusions. 10 21. The
pover ni¢@heniagacubstraie #0l.any of clainms 14 to 17, in which the corrugated
section is conprised of plate shaped protrusions having sem -circul ar
cross-sect i onfhwndy whgadingthe protrusidngpéehhnd grooveedachodthealymamc spbstrates
that are forned

15 461 and the protrusions 564 and grooves 565 of the heat dissipating fins 561, movement that

g

separates the aluminum substrate 461 and the heat dissipating fins 561 can be regulated, and
thus they can be maintained in the attached state. In this way, the thermal conduction
efficiency between the aluminum substrate 461 and the heat dissipating fins 561 can be
maintained at a high level, and screws and the like used for installation can be omitted.

20 An aluminum substrate 471 shown in Fig. 18 mounts the power module 300 that was
molded by means of the synthetic resin noted above. A corrugated section 476 is formed on
the lower surface thereof, which comprises protrusions 472 that are formed such that they are
parallel with each other, and grooves 473 that are formed between adjacent protrusions 472.
Each protrusion 472 is comprised of an upside down trapezoid (in cross-section) that bulges

25  out toward the sides further than the base thereof.

The heat dissipating fins 561 have, on one surface thereof, an attachment surface 574
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bet ween adj acent protrusions. 22. The power nodul e according to any of
.clainms 14 to 17, wherein the 15 corrugated section is conprised of a
plurality of protrusions having tips thereof that are hem -spherical in
shape. 23. The power nodul e according to claim17, wherein the heat

di ssi pating surface of the nounting substrate and the attachnent surface of

t he heathatdittashedfol the chirigat&§REibS 878 0P i FuMNUNIQSBratd 8. AN aAadiAdR 1 N
cross-section which bul ge outward toward 20 the sides, with respect to the

bases tgﬁﬁa@@%?i%@oﬂﬁﬂ&\ﬂe& HBtGlofY 577 Gf Y Sito! e BRIVES 478V 266 Muminum

protrusions. 4
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thermally melting them thereto or adhering them thereto.
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If the heat dissipating plates 301 are formed to be integral with the surface opposite
the bare chip component mounting surface of the aluminum substrate 301, it will not be
necessary to install separate heat dissipating fins, and it will be possible to improve the heat

15  conduction efficiency of the aluminum substrate 301.

Industrial Applicability

In the power module according to claim 1 of the present invention, the connection
between the bare chip components and the wiring on the mounting substrate can be formed
by wire bonding and the like. Because this wiring is molded by means of the molding

20  material, the wiring can be shortened and the effects of noise can be eliminated. In addition,
because exposed portions will be eliminated, the effects from the infiltration of corrosion,
dust, and small animals can be prevented.

In the power module according to claim 2 of the present invention, the connection
between the bare chip components and the wiring on the mounting substrate can be formed

25 by wire bonding and the like. Because this wiring is molded by means of the molding

material, the wiring can be shortened. When a large number of components generate heat,
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the space formed by the mounting substrate and the side walls with the molding material can
be made easy, and the bare chip component mounting surface of the mounting substrate can
be accurately molded.

15 In the power module according to claim 6 of the present invention, it is possible to
use the conductive pattern embedded in the interior of the side walls to connect the circuit
elements, and it is possible to mount circuit elements such as electrolytic condensers and the
like that are difficult to integrate.

In the power module according to claim 7 of the present invention, by directly

20 mounting the inverter circuit and the controller for the inverter circuit to the mounting
substrate as bare chip components and modulizing them, it will not be necessary to again
consider the spatial layout and thermal design of each component, the ill effects of noise will
be eliminated to the greatest degree possible by shortening the wiring distances, and ill
effects from the infiltration of corrosion, dust and small animals will be prevented.

25 In the power module according to claim 8 of the present invention, each power

module can be comprised of one or a plurality of bare chip components, and the bare chip
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compressor mounted in the air conditioner, and thus the number of man-hours needed for

10  structural design with respect to the large number of different types of compressors available
can be greatly reduced.

In the power module according to claim 10 of the present invention, the size of the
device can be reduced by mounting the fan motor controller comprising bare chip
components onto the aluminum substrate together with other circuit components and

15 modulizing them, thus eliminating the need to again consider the spatial layout and thermal
design thereof.

In the air conditioner according to claim 11 of the present invention, by modulizing
the electric power unit of the air conditioner, the size of the device can be reduced, the ill
effects of noise and the ill effects from the infiltration of corrosion, dust and small animals

20 can be eliminated, and a highly reliable device can be provided.

In the air conditioner according to claim 12 of the present invention, the ill effects of
noise can be eliminated by modulizing the electric power unit that serves to control the
electric power supplied to the compressor of the air conditioner. In addition, foreign objects
such as small animals and dust that enter into the electric power unit and cause problems such

25  as short circuiting and the like can be prevented.

In the air conditioner according to claim 13 of the present invention, the size of the
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In the power module according to claim 15 of the present invention, heat can be
efficiently dissipated from the heat dissipation surface even if the mounting surface is molded
with an insulating synthetic resin and an enclosed type of module is formed.

In the power module according to claim 16 of the present invention, the heat from
the circuit components mounted on the mounting surface can be efficiently dissipated
because an aluminum having a high thermo-electric conductivity is used as the mounting
substrate.

In the power module according to claim 17 of the present invention, the attachment
surface of the heat dissipating fins has a corrugated shape such that it attaches to the heat
dissipating surface of the mounting substrate, and the thermal conductive efficiency between
the heat dissipating fins and the mounting substrate is improved. Thus, the heat generated
from the circuit components mounted on the mounting substrate can be efficiently transmitted
to the heat dissipating fins, and the efficiency of thermal dissipation can be improved.

In the power module according to claim 18 of the present invention, the surface area
of the heat dissipating fins of the mounting substrate can be enlarged, and the heat dissipation
efficiency can be improved, by means of the protrusions that are rectangular in cross-section
and the grooves formed in between the adjacent protrusions. In addition, when the heat

dissipating fins are installed, the thermal dissipation effect can be improved because the
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transmission efficiency is improved.

In the power module according to claim 20 of the present invention, the surface area
of the heat dissipating fins of the mounting substrate can be enlarged, and the heat dissipation
efficiency can be improved, by means of the protrusions that are trapezoidal in cross-section

15 and the grooves formed in between the adjacent protrusions. In addition, when the heat
dissipating fins are installed, the thermal dissipation effect can be improved because the
contact surface area between the heat dissipating surface of the mounting substrate and the
attachment surface of the heat dissipating fins is enlarged, and the mutual thermal
transmission efficiency is improved.

20 In the power module according to claim 21 of the present invention, the surface area
of the heat dissipating fins of the mounting substrate can be enlarged, and the heat dissipation
efficiency can be improved, by means of the protrusions that are semi-circular in
cross-section and the grooves formed in between the adjacent protrusions., In addition,
when the heat dissipating fins are installed, the thermal dissipation effect can be improved

25 Dbecause the contact surface area between the heat dissipating surface of the mounting

substrate and the attachment surface of the heat dissipating fins is enlarged, and the mutual
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15 protrusions and grooves of the respective mounting substrate and heat dissipating fins,

movement that separates the two members can be regulated, and thus they can be maintained

in the attached state without the use of attachment means such as screws and the like.
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2. The power module according to claim 1, wherein a plurality of bare chip
components are mounted on the mounting substrate.
10 3. The power module according to claim 1 or 2, wherein the bare chip
component includes an IC chip that is mounted on a printed wiring board that is mounted on
the mounting surface.
4. The power module according to any of claims 1 to 3, wherein the mounting
substrate comprises heat dissipating fins that are integrally disposed on a surface opposite the
15  surface on which the bare chip component is mounted.
5. The power module according to any of claims 1 to 4, further comprising
side walls that are disposed on edges of the mounting substrate and which extend above the
surface on which the bare chip is mounted,
wherein the molding material is disposed inside a space formed by the mounting
20  substrate and the side walls.
6. The power module according to claim 5, wherein the side walls are
comprised of plate shaped members that are formed from a synthetic resin and in which a
conductive pattern is embedded.
7. The power module according to any of claims 1 to 6, wherein the bare chip

25 component comprises an inverter circuit that converts commercial ac power to ac power

having a predetermined frequency, and a controller that controls the frequency output from
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5 and an inverter driver that drives the inverter.

9. The power module according to claim 7 or 8, wherein the inverter circuit
controls electric power supplied to a compressor in an air conditioner, the compressor
controlling an amount of refrigerant circulating in a refrigerant circuit.

10. The power module according to claim 9, wherein the air conditioner is

10 comprised of a fan that produces an air flow that exchanges heat with refrigerant inside a heat
exchanger disposed inside the refrigerant circuit, and a fan motor that rotatively drives the
fan;

wherein the bare chip component further includes a fan motor controller that controls
rotation of the fan motor.

15 11. An air conditioner having an air conditioning unit that exchanges heat
between air drawn therein and refrigerant that circulates inside a refrigerant circuit and then
supplies heat exchanged air to an indoor space, and an electric power unit that controls
electric power supplied to the air conditioning unit, the electric power unit comprising:

a modulized power module that is comprised of:

20 a bare chip component that comprises an electric power circuit for controlling
electric power;

a mounting substrate on which the bare chip component is mounted; and

a molding material that is comprised of an insulating resin and which molds to the
surface of the mounting substrate on which the bare chip component is mounted.

25 12. The air conditioner according to claim 11, further comprising a compressor

that controls the amount of refrigerant circulating in the refrigerant circuit;
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the bare chip component further comprises a fan motor controller that controls

rotation of the fan motor.

10 14. A power module, comprising:

a mounting substrate that is formed from a member having a high thermal
conduction efficiency and which comprises a mounting surface on which an electric power
circuit for controlling electric power is mounted, and a heat dissipating surface on which a
corrugated section for heat dissipation is formed.

15 15. The power module according to claim 14, wherein the mounting surface and
the heat dissipating surface comprise a two-sided mounting substrate.

16. The power module according to claim 14 or 15, wherein the mounting
substrate comprises a plate shaped substrate formed from an aluminum type of metal and
which has a copper wiring pattern formed on one side thereof.

20 17. The power module according to any of claims 14 to 16, wherein heat
dissipating fins comprising an attachment surface that attaches to the heat dissipating surface
of the corrugated section, and a fin formation section on which plate shaped fins are disposed,
are installed on the heat dissipating surface of the mounting substrate.

18. The power module according to any of claims 14 to 17, wherein the

25  corrugated section is comprised of plate shaped protrusions having rectangular cross-sections

and which are formed parallel to each other, and grooves that are formed between adjacent
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between adjacent protrusions.

22, The power module according to any of claims 14 to 17, wherein the
15 corrugated section is comprised of a plurality of protrusions having tips thereof that are
hemi-spherical in shape.

23. The power module according to claim 17, wherein the heat dissipating
surface of the mounting substrate and the attachment surface of the heat dissipating fins
comprise protrusions whose tips have a shape in cross-section which bulge outward toward

20  the sides, with respect to the bases thereof, and grooves which are received in between

adjacent protrusions.
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