;e3eJG r6T 25 Nov 2004 Specification Power Module And Air Conditioner
-Technical Field The present invention relates to a power nodul e ahd Ho Vapins
conditioner conprising a 5 power nodule. Mre particularly, the present
invention relates to a heat dissipating structure for inproving the heat
di ssipating efficiency of a power nodule on which circuit conponents that
generate a great deal of heat are mpepifediiorand the nodul i zati on of a power
nodul e that uses an inverter circuit to convert commercial ac power to ac
power hapgvwg Moduledad aintarkkidneequency 10 Background Art In order to
control a device at a predeterm ned frequency an inverter circuit wll be
used to tRahikiivggmmerci al ac power to do power, and then convert the do
power to ac power that is controlled at a predeterm ned frequency. The

i nverter Circugt,.i Iy . by Lning a rectifving.stagk, a snpothing 15
condenser . o pidrSeptiTBoReBRT b feder plBliei o e ffiond, SRR Y
conti.nue_to be integrated n n pntelligent npdul e which packages a drive
Gircdit R ampiler %ﬁem‘g?lﬂa& HbF Proscad imbeRiog FRFRL LR ER APETR,
one type of el$ctric power unit_needed to drive the inverter includes a
conver t efTUERER 19rdppreving theohseb dissipating effisigey tob adepwrsviedule an Whigh siyast

har noni ¢ suppressi on and efficiency Mreover, it has been proposed that
this 20 comuenents thidgeneratniat greatpiealysf heapasenowied, @hd sirdmbdaiZaiitoe of Tipewer
converter that converts comercial ac power to do power, and the inverter

t hat cormedils ththd usesner intvertarccipmiteto @hvert pomterdalnapsvér e geepyerdneing a
conpri sed of heat generating conponents such as di odes and power sw tches,
‘and t huspredesérming fusliedcyheat di ssipating structure. For exanple, it is
‘possi ble to achieve a cooling effect on the electrical 25 conponents by

usi ng anBRkPFHuRYASUbstrate to mount the electrical conponents, due to the
cooling effect provided by the surface of the alum num substrate that is
opposite the Tor T Exy i f.ace ver. h se.th

i ntegration o?h toﬁdeegéo g? %t{i(ﬁr%‘?dc%gf& c%gta o%ieeg%{sm%?n ?@%@5’3’58}"5@{%@%@%‘1“ v(‘)'ﬁl %%at
wi |l be generat t hereby.and t he at dissipating capabilities of the

B uri o e SR SR oL A ettt R din s g e Ao RRede pwiido o st
that the, heat dissipating 5 capahilities will inprove by fixing a |arge
number dhmﬁFQ@EﬁiﬁgﬁEﬂpﬁgﬂFmﬁpgggﬁﬁFPﬁb fins onto the bottom surface of the
al um num substrate. Wen the heat dissipating plates are added, efficient
heat transfer Tdgniwertefe coqsbds dfarmed thye comhindrg ian geotifiyifig ctadie tavsmoothiveg

al um num substrate and the heat dissipating fins because the portion that
conréct sonfaser, tavpoweke m@nsistoh aanda thgr Ek¢. dEmdse ofirdnitatompsieatsacmeinué rto 16c
order to address this problem increasing the size of the heat dissipating
fins to inngraealsand he ihedligeti soidpet Wwhigh Gapkdgpiet ¥ ddver affuithasl Hoower eRgieder ed.
However, this will increase the overall size of the device and nake it

di ffi cultbgdtieriONS) beRSliBarkétbd. SInHAIRRINEGhe @Pe b @le@tﬁ%z)%%r Y 88de@%o HRve
provi de a power nodul e that has an efficient heat dissipation structure,

that s GhlertcPfibdal a AohOURes OS] (LARE LANELEN o i BIEL LI, hgpause
there are many I nstances I n I C he converter and imvert er ard pl*aced in
b Kk j i.al i dul th f 1t | et ed (O

2 g, oErel PREGUE shERSTRr b Bhiste e ener db et BEPLbToBheoR BRCHE i °
'aygﬁiegfs'.%x%%gg%ﬂﬁéﬂ§h§%ﬁﬁ%§#g%ﬂ%@éﬁfmg%iégn of the convertgr and

i nv

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 sﬁch as diodes and power switches, and thus must include 2 heat
dissipating structure. For example, it is possible to achieve a cooling cffect 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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In addition, a controller for controlling the inverter circuit is ..c&rqgr Izﬁﬁd
-of a 20 microconputer, and the controller and the inverter ci rcud to IE-’ ¥
connected by a harness or the |ike. Wen a drive signal is transmtted via
this harness, there is a concern that noise will be easily transferred and
be involved in mal functions. Furthernore, there are other problens that it
is diffimobdtideaueth@gnose a failure part, it is difficult to specify the
conponents to exchange and it is conplicate to exchange a 25 conponent,
since the cont ' I; i ' fhlelent e, |

MiGhert BelfudeNUe 1ﬁ¢t§ atisn %‘f‘lﬁeésg dﬁflécgr:;](gﬁltcRréBﬁxﬁﬁ'Igss ?%étlﬁg& a ﬁeag ECU

great deal of exposed sol der, onent

2C4 nmoungd . here | | so.a.concern that.tracki .

acci dentacenf e df8eRRRERleq, HERhE and oS B i PaGEE PotebOive: dhdee Adrim |
animal s therein. . Operatigonal caqontrol o n air condjtioner is conducted by
control I} 8]'3??1@”;];11%5&?5 PR ¢ RREAYSE Of P‘r&ﬁ & i Hioyehs thay the heapdisspating
circyit with the conpressor. This type of 5 conpressor uses an_ inverter
circait fBbHes Wil 1provy By dkinghalarge Berubercof nlateshered heaudissipatingf@sudeés t he
problenms with the inverter circuit described above. In particular, it is
desi r abl the peitom yerfaderof daralimimme substratee  made conpact by reduci ng the size
of each conponent therein, and to sinplify the |ayout and thernal design

t hereof . Furt W¥hemthe heathiissipating plaeede hodgd; effeivnt hedt iransfer @nsotheexpectede
effects of noise, as well as a need to prevent the i1l effects of 10

cor r osi on, theUshnedting dufficé et dehathc Odlu@inupiBhbstaé HRd Shé MRAE IRsiphtthg fins
particular, when the inverter circuit is installed in the outdoor unit of

an a1 _ORaliskitRiBirtioh M GoRfdRBGANSI BROML hhd'? ofiBE BEd QFALLGBLIRLCOR, t hat

-acconpani es environnental changes such as tenperdture variations over
| onggper] f, bl ' . . Al and infiltration of .insects and
ot her sn%ﬁ% @nﬁdhn%ﬁﬁgﬁ?%%e@ sa%]?é 8% %fﬁ%glhgﬁts&ﬁsé%%ntg etoéfl?rﬁ?sﬁéﬁ%d to

t he great est,. deqr.ee possi bl e. It i s another object of the present

i nvent | dif® 6“35%1’3@?%&%308&%?“3&%3@? PR TP o OV Bl taigoill Frgreas dhe
portions thereof at are expqsed, such as the harness, the sol der, and
conponerft¥® ,Oftégféé‘?"é‘éﬁﬂf’édn@@1E¢P§i‘§44@8t1@§§f%§r ee possible, the effects
of noise are elimnated, the effects of corrosion, dust, and the
“infiltration dfisapldbieghiokehe paesenteinvieniien del prewide sppwier modyle uhatahas an
thermal designs are not necessary. 20 Disclosure O The Invention A power
nmodul e  adBcenfihegt dissiptian sirdctofe, tHaeismmedle atd ihavahivwsamsi 1o bedoweieded of a bare
chip conponent that forns an electrical power circuit for controlling

el edtri cal poveadditionheodss thed¢ BtateinSandiig WHidethb 2beveelet BnERVRAReRE | S
mounted, and a nolding material fornmed froman insulating resin that nolds

to th ' t j '
0 the gsdeace bélfradkg or i‘ﬂ)bﬂ&hiaﬂgecﬁhh}aﬁﬁléﬁ the %gw&'f% gtén%l@l%l g?@?g \%it: Pst ]ﬁlrege,

conponent is nounted. In the power nodule according t

present thauRihhifsich R AEG hlllinte consideration i sipnial PRk Sl 8 BALS) CNi P

conponent and the ring on the nounting subs by "wTe

IQbondi ng | i ke, cause this.wring i.s. covered h) ns of the

nol di ng S% ’ea%llggfe,defgﬁg Ovm%%elc o %aﬂgugﬁ&"’?‘gﬂg}iﬂe W&Bﬁﬁgt s of noise can
be eli m nat ed Irglpaddi tion, (Q cause expﬁ_sed portions wll be elimpated,

i 11 effects frOrAIHED d ity I fongaiingsthgninvarieh cirgit is comprised il il s

can Be prevent ed. . o
2 microcomputer, and the controller and the inverter circuit are connected by a harness or the

B 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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The power nodul e according to claim2 of the present invention is the power
modul e disclosed in claiml, in which a plurality of bare chip coﬁbéﬁ@gﬂszmﬁ
are mounted on the nounting substrate. In the power nodul e according to
claim2 of the present invention, the connection 10 between the bare chip
conponents and the wiring on the nounting substrate can be fornmed by wre
bondi ng moadntirgecdch kempBaanytherd Risson tom@ri that GYEAHH adtydameawdl 0écuk ld@e to

nol ding material, the wiring can be shortened. Wen a | arge nunber of

conponenhs ngfeiG 6f dedkion! Rt R WRAI ARFMIStHeRT. be constructed such that the
heat is dissipated via the alum num substrate. 15 The power nodul e

according L0 Chaahablok RIS Lok N0 LG NESLAPHM gl oo

inclains 1 o n whi c e bare onen I'p that

is mounted. rin Wi r-i ng _board that. i nted on the ntin
surface.gﬁ-‘# ?Ehng %3€mg}rrg'gr%t§ﬁllg ‘ggcrgﬁfﬁeﬁ‘ tt%rcgﬁa\’qﬁﬁ?i‘?)fcofrf?éesﬁ?rese s itﬂ%el‘?f i on,
circyit conponents that produce.a great deal of heat_ can be_insylated from
t hose t HEYPHPHL LM UBRESy Skt contol the paerptional fEansey mﬁ@oﬁrm thys

W ring board on which the conparatively | ow heat generating circuit
conponenPslvdestheprehlens withshe mypres eircsttalsecribed abpesae rin podtigular,dt isolesirahie t o
claim4 of the present invention is the power nodul e disclosed in clains 1
to 3, irnfonthectir conditionentd hg nadosonpact baredheag ik sisé phedchgrohiposentithéren; e
integrally disposed on the surface opposite the surface on which the bare
chi p congunensinipdif Sherdayouednd ltherinab dpsive theresiu| Euabaaiodé, NheteOisCh aiedd 4o Of
the present invention, if conparatively 4 2 5i~0~ ~~Q4 high heat

gener at i figvett hRlfuhclicH¥ING €8 tHe FHeBtsITHRIsetasORell 8Pa Afed DHréRMNiHNE cplbisbEat e
‘as bare chip conponents, heat can be efficiently dissipated therefiomvia

t he fpeatcddicipnPals NadthdmatER st tanBiE Hﬁéﬁéiﬁ.o ”%%1 Rhay @%ﬁ@f*’ﬁ%}[ o

mai ntai ning themat a suitable tenperature. e po

claimb . M\ ion i.s the power..modul e 5 disclosed in ai s
 tor. Sisyi® Rl O SRNG bi® of A RO R Bk SopRT R eb B b o
t he nnuq#%%ﬁFsubs ratf %gg whi ch, ext end aboye, the surface on which_ the bare
chipis AP BREOT FRAbATCORmPENIED PRITIPRIMARFAE changes such asiempgratise VertoRe
space fornmed by the nting substrate and the side walls. In this

conf i gurfer grong H@"(tfggﬁl:tl@fs apgl wingh gnd Fan.sgdcthe igfiliaidom 9! ingectiarh ptheysmall
substrate 10 and the side walls with the nolding material can be nmade easy,
and t he asimpalschilpe edegsorichesempohiens gesip beclimitatedie the greaiesiglegtaegiosable. can
be accurately covered. The power nodul e according to claim6 of the present
i nvedtion i s tlhés poother nigeed ef diesplesas dnientiohatonpoyvidena woiveh niddwles kiche iwal | s
are conprised of plate shaped nenbers that are forned froma synthetic

resin argnitucd elthahgome yottione thabsembt ke Kpbaddesth AdSthEehesd, tthdes1ases
possi ble to use the conductive pattern enbedded in the interior of the side

wal | S 1 anaQigehehiRad, ' dduBbe 1P HedgreRRd ddorl SRBRC APSHBAS S BRI

mount circuit elenments such as electrolytic sers and t

are di ffdeuhis i ) cCOL A 5? im.Z of  the
present | nven%e ‘itl’gﬁé ?fg&?igf (goérm%%%hglgggﬁendg? gc fgggt?nl %P%ﬁnagl 0 %*Sgﬁrgn%l i fagedG, in
whi ch t e Ghi p. component, i.ncludes, an inverter 20 circuit that converts
commer C!Lg’flgﬁ%C?a&g%ol?lt%J@gnﬁag\ﬁlﬁ?’gﬂsaﬁﬁ’ﬁﬁt%ecﬁﬁéﬂ’et ernined frequency, and a
control l.er .that @%ml s .the frequency output fromthe inverter circuit.

Her @° byPlSFlPEEe dRYSPHE2 t he inverter circuit and the controller for the
i nverter

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 barerchip 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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circuit to the nounting substrate as bare chip conponents and nodgl#2img 2054
-them it wll not be necessary to again consider the spatial |ayout and

t hermal design of each conponent, the 25 effects of noise will be
elimnated to the greatest degree possible by shortening the wiring

di stances, and the infiltration of corrosion, dust and small aninals wll
be prevestwetn the bartk'chif coniponentGindathd ReHROVE theTB6lH R 3G 8 HeGoshad by 8 of
the present invention is the power nmodule disclosed in claim7, in which
the invegtepokdifisiid thb?ik@._o”Bééa%ﬁ’éiﬂ%wﬁirfgqﬁ‘\é@&érﬁb*&%ﬁnsrcﬁ%é Hpﬁﬁlﬁf&m&%' al
ac power to do power, an inverter that ¢onverts the output of the convérter
to ac p " e I V. iLves the gonverter, apd.an,.inverter
driver 1?[ ﬁg,sm %‘?% geglga/ % %htgﬁ%n%l%/ner ee%ﬁg%%rg{é?me%%]h%eoﬁg?mﬁtgg‘uI Ien %%%loﬁléb%%%eri sed
of one or _a plurality. bare chjp,,c onents, and the bare chi p _ conpopents
can be. daRRabRonskitbbe Sfirinaah U RS T e Hietith hissonh dbRs By ¢ o
agai n consi der specialized spatial |ayout and thermal designs thereof. 10
The gom@nm@sﬁ% % BIEHER®S claim 9 of the present invention is the power
nmodul e disclosed in claim7 or 8, in which the inverter circuit controls
the el ectric pdw@owsuppidpisdoeardingdoshindsufithe presant ivienomidithe povesr madude
conpressor controlling the anount of refrigerant circulating in a

ref ri gerdastosed ripuilgim Heiie ;whish moplutaliry 0§ batee chip @nipanests ra¢lintounkt oxgald r ol s
the conpressor of the air 15 conditioner, the size of the device can be

r educed, mieingfshiestitage. of noise and ill effects fromthe infiltration of
corrosion, dust and small animals can be elimnated, and a highly reliable
devi ce can_be 1Ry bepe mbuiadddrifi (o aitl £k A {BEPANRRHSRAM EotReii
~conponent and conduci ng structural “design accordingly, it wll not be
necggsar I: ral. [ r,. e of [essor
mounyed Hea fnand Boft lip b Ehentd i ol 88" BB o Sk e OMREE S0
for stryctural, design w,th.respect to,the.large nu r of different es
of corrp;JD s‘é’gf’sbogggﬁgl% e ik b%eeﬁ?lésgtt}lﬂ? W@H@c%o‘?ov?‘%aelﬁ'ow@?n% %My di ng
to claim10.qf the present invention is the power npdul e disclosed in claim
9, in wiPERighthegyiring sapibeishageneds Whagra lasee mimberiod copmanensy senseae haat ai r
flow that exchanges heat with refrigerant inside a heat exchanger disposed
i nsi de tthe Power aiqdule pambe onstmiated awrh that she heatds dissinatedoviat the ellymigniny es
the fan. In addition, the bare chip conponent further includes a fan notor
control Isgbsttaeat controls the rotation of the fan notor. 6

15 The power module according to claim 3 of the present invention is the power module
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 mbunting subsirate 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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251 9Q~ Guu'r Here, the size of the device can be reduced by mau tWﬂ 5504
‘the fan notor controller conprising bare chip conponents onto the®alu Ut
substrate together with other circuit conponents and nodulizing them thus
elimnating the need to again consider the spatial |ayout and thermnal
design thereof. S An air conditioner according to claim 11 of the present

i nvent i dngh beat gaperatiecishitanmponemtomdirhdwonédieh wpiof tHeladurting bahges: dsdake
between air drawn therein and refrigerant that circulates inside a
refriger@ny ceinpGntints, aogt danewe éﬁp&hﬁﬁ&ii%ﬁﬁtdﬂ%&&&ﬁhﬁ@%@ hadtl diésPpating i MEOOT
space, and an electric power unit that controls the electric power supplied
to the ai . . of &
ol | zed oy M e be prerEntEd B e SRR ol RO R ¢ e
forns an el ecty] jreuit. faqr nt ing electri.c wer n m num
substrate on \ﬁe&%ﬁg{oggireea%g |1|51g38 ﬁ}gaglﬁesi\&t#lesp%ts)%nrt\tlée%ﬁ?h%nn%?%e %%W%inﬁogiuﬁle

mat erd al ..t hat .i.s for fro n.insul ating resin _and ich | ds the

surf oo G0 i lafios o 4B Rlner SGnet R RS 4L S Lol b A BEs of
mounted. _Here, by nmodulizing the electric power unit of the air o
condi t i oHErMOYIiEEsTPsiEe andewhshaexsend abaye Hie retigecm whKd ter e chip inoi se
~and the infiltration of corrosion, dust and small aninmals can be

el i mi nataeuntedhdang i gikich ranpldivigematsriat ds clégpobst slei e dspadth oraied by the
conditioner according to claim112 of the present invention is the air

condi t i aneunimgceobgiratgartdathe kidewalld, whi ch further conprises a conpressor
that controls the anmount of refrigerant circulating in the refi-igerant
circuit, and tihehibabefiglibfor; dPREIEBE filltheCiab khleSokdi@l B BRlihbwtp@Wabstidiat is
tsupplied to the conpressor and includes an inverter circuit that converts

COMMEY Ci A4 tBE siae Wellls Witttk RtWEing AatéiR R BL Gldk @gsgrh%ﬂa‘;@!é ?@ﬁhﬁ@g%{l onent

controller that controls the frequency of the out

circurt 'mbﬁﬁﬁl}g shﬁﬁceegfftﬁ%ﬁ%uﬁgineéﬁfb&@atg% Qefea %h}a lféé%ge(f?y modul i zi ng the

el ectric power” unit that serv 10 CONtT ol “The ef &Crrie power supplied to
t he conpressor,of the air,conditiqgner. | addition, .although there.is a
concern that inSEROPET module acggglqgﬁ chui‘i‘eén %ﬁ? PRERENE fvelitien ig4he %?frm?fﬁﬁ‘f of
a separg{je type o{,ai r.co _d'htd'log}gr g(fcause t he outdoor _unit thereof is

pl aced dHitdpssd in glaim 3, in which the ydogafly aresrommgised Bf Bloteshaprdmgmbersdhat are
animals and dust that enter into the electric power unit can be prevented
fr om cauérped Brois wrtheterasinandsnovhictes eenductivepatiorn isismbedded: The air
conditioner according to claim 13 of the present invention is the air
condist i oner adtare,dit hegcomesgloasiblett voe thie2condnctivel matetthembédded anthet inenier of
further conprises a fan 5 that produces an air flow that exchanges heat

W t h refthé giele andlisito 2onigec tHeedtcut tdaagg randiis pies Becdnisi pdesiblaao meduint icgetiant
circuit, and a fan notor that rotatively drives the fan. In

elements such as electrolytic condensers and the like that are difficult to integrate.

The power module according to claim 7 of the present invention is the power module

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 cdmponents 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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addition, the bare chip conponent further includes a fan notor qu%rQhLenﬁ
‘that controls the rotation of the fan notor. Here, the size of the devi cellé
can be reduced by including and then nodulizing the fan 10 notor controller
that controls the rotation of the fan notor of the air conditioner, and
thus a highly reliable device in which the effects of noise and the
infiltration ofhemwensicinle adusidingtodlaimed df Ao bRt ideatih isTheOpéwe mAhponer
nodul e according to claim 14 of the present invention has a nounting

subst r at gisélbaid incidier TEE WHiR R HREREY ciRAM 9 QoRpRE&of NEBEMF tef A HEhiFRE
efficiency that 15 conprises a nmounting surface on which an electric power

ci reul t {@hmean LObbivBiokoRlStthid: CarPABicr alTHDLE e AR o8 cofl 7Y RFRL N9
surface on which a corrugat'ed section Yor heat I SSi pation 1's Tofmed. re,
t he heat er at h i.rcuit conponents unted on the yntin
surfaceiggﬁgbé%g g?%%é%v'yﬁﬁ?égﬂf%ﬁggg eﬁﬁ%ﬁggd¥l??ﬁﬁ%&é?“@gg@d£§’gﬁp%n
form;,)d on the heat 20 dissipating surface of the nounting substrate. The
power modUf& according to claim 15 of the present invention is the power
modul e disclosed in claim 14, in which the nounting surface and the heat

di ssi pating suUi$T&ceadhopewel mpaulsi epadbensomprisrs efilone raat & pluselity ofhbare aham be
efficiently dissipated fromthe heat dissipation surface even if the 25
mount i ngcosepongate, by thel bard ohip lkomponsndu lcat ibegmeynted @hi the rabsminuan dulsirate.
encl osed type of nodule is formed. 8 ~ 5 ~I0 ,~ 20D4 The power nodul e
accor di nfhuspitotilinet BEnaksdahietopipaRensidey getialifed spatifldayRinend fefbAllesigns
disclosed in claim14 or 15, in which the nounting substrate conprises a

pl at e shapedf,substrate formed from an al um numtype of metal and which has
-a ‘copper wiring pattern forned on one side thereof. S Here, the heat from

the @ rcuit CORRGRGRE ﬁloﬁﬁ}é.%é&d% pt% *&gafilﬁ@%}{qxé‘ﬁre%fﬁﬁlﬁ%ﬁ%@gﬁ t?ﬁg@&rérirﬁ-(ﬁﬂ%l y

oo B le  :
di ssi pat ed because an al um num net a avi ng a rmo-electric

duct i yi [ : ' bstrate. T . _modul di
o cl ai ratiqdestin RRGH 723 £ AP wERYIhS Bk i Suse B g PORieb S ien iy
of clains 14 to 16, in which heat dissigating fing conprising an 10
at t achmeh COUBTYTdh Wt SoPALRBE. 5 Prrebieeser caniseliog: hgmas ¢ deierRb

corrugat ed section, and
g cm:ulsatmg In a refrigerant circuit.

Here, by modulizing the inverter circuit that controls the compressor of the air

15 conditioner, the size of the device can be reduced, the effects of noise and ill effects from the

infiltration of corrosion, dust and 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 structurat

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 powér 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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a fi n formati on section on which plate shaped fins are disposed, a

e H T
-installed on the heat dissipating surface of the nounting subst ratz.sl-tlé}ié,dﬁufr

‘disclosed in any of clains 14 to 17, in

the attachnent surface of the heat dissipating fins has a corrugated shape
such that it attaches to the heat dissipating surface of the nounting
substrate, and the thermal 15 conductive efficiency between the heat

di ssipating fiMéeeathd siicofMbetevitg ol bt feah@di 5y IMRAOYEthe T YSotol BéntRERE
generated fromthe circuit conponents nounted on the nounting substrate can

be effi céiirisngd bABIMY b&HApdRntsNént) Efﬁ% agi_lr_laﬁbxﬂagdbglgar% iﬁﬁ?eéhe?%tﬁ gﬁleﬁfcfrl:ﬁit ency

of thermal 'dissipation can be 1 nprove e power according to claim

18 of t t, | i S 1 p r 20 dul i sclosed.in.an f

cl ai s 2‘%“’%0%%@ alnﬁ%\/ﬂ\ﬁ@giﬁﬁ%n{eh%{:no %g%%&laé%%t |eo%ee%sg’c%$rlf)nr F%nestlld e5ftﬁ%¥%§%@1
shaped Ry, ot rtusi ﬁ]ns hla(i/i ngg rectfangul ar cross-sections and which are forned
par al | el ‘Y@ &R FEpAlesigR ihetettooves that are formed between adj acent
protrusions. Here, the surface area of the heat dissipating fins of the
mounti ng substMREE centitigeer asrorfpado claim 1 nf the present deyeptien Sreostrrised ehay can
be inproved, by nmeans of the protrusions 25 that are rectangular in

cr oss- sedf icopditipring haitgtheb veehanhgesheht  hetwesnweie rdrewe thelemcemt refrigemuts ihans .

In addition, when the heat dissipating fins are installed, the thernal

di ssi patdimmla@es infide ia refi{geran? @Bduie b thencamphies {heieay exthhegdudetd he ot act
surface area between the heat dissipating surface of the nounting substrate
and the sphtgchnieah devifiagwet doie the adonttoRs iRatletdicl pover Suppikbdrigedie apd
the mutual thermal transm ssion efficiency thereof is inproved. The power

o . an: _ ! s o
modul e agmefbintg et ChaleBckBiOpowd SR ﬁ%&ﬁfpghéqfﬁga ggﬂra}ﬂdgeadt%ﬁvé?%métﬂw ule

section 1s

conpfy S ed.-prafrusi t triangul ar. | [ -SeCtion
an(rtlrp1 v(\j/ni ?ﬁ cgir-ﬂ(?B fL> %ir rs}%g%%%r%l é:?&tpgﬁ%ngc atot ﬁé?’,%ge}]e&%cr%ov%rsm{ ugt Iér%%%%'%ﬁ]ﬁ%d
bet ween jacent protrusions..Here, the syrface area of the heat

G 5ot pardteeyte BRlked b8 S RS PHEE b ottielt tedREE b SAmapatt o> Mo eedkar

di ssipation.effici.ency can be | nproved, by neans of the protrusions 10 that
are tridh f&mﬁﬁ?ﬂ@r%@ﬁ Ergdoiion fa hstatyiegsviasnd gyhigly moldsybe sedarcraidhe

adj acent protrusions. In addition, when the heat dissipating fins are

i nst al | dBOURLHE spbwrateto whislk thedareghip eerapeneshis rhenitedor oved because t he
contact surface area between the heat dissipating surface of the nounting
substrat e and Hére, byt medhhzsng tixuieleccie miwer haithefathe diirs sorglitidner) the sizeiof the

enl arged, and the nmutual thermal ttansm ssion efficiency thereof is

i mpridvedievics chhédepeimted @ udffecB o aioiiendhdt e Ghiliatid® of CotrbBoIdSeMd small
invention is the power nodul e disclosed in any of clains 14 to 17, in which

the cor ragakiedasBetliBihaied, &ﬂmﬁgﬁ@%lﬁbl@é{éﬁ& SR RAQL rusi ons that are
trapezoidal in cross-section and which are fornmed parallel to each other,

d t dj ' P L. f
rea’of the haat BF SPBRR ARONERR, @ LERETL BT e STRQRF iy gt o

he pr ot PRaEal fellible & PRI RiiR ifer Stoddh o GRS i sPlisdaare

formed in be en.t he adjacent protrusi.ons. |In additiogn, when the heat

di ssi paﬁ“?{)d"‘i iv?’ﬁsfe%'rgé”i“ﬁéf ‘ﬁﬁ‘é%ﬁ, e fefuisrrant girewt, pad; &‘ﬁ Rarg <Bip compPent
irrprﬁved because the contact surface area between the heat dissipating

sur PRce BRIl dhs@etic Rgwen Bt isauaphgitor the compressorand irdlndes @a inyerten sirpiaiht
dissipating fins is enlarged, 25 and the nutual thermal transm ssion

ef fici ertedf edweddfcopungreiph @vephwerhte povpewerrpeflh epradcomiinedy ftequencai rm@la of
the present invention is the power 10 25 ~CyJ cGOr nodule disclosed
i n any cbnidliiriat tdntrds 12, fraquendyi aftthd depararftugavederseetiton i s conpri sed of

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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pl ate shaped protrusions that are sem-circular in cross-section &8 MY ctiijs
.are fornmed parallel to each other, and grooves that are fornmed between

adj acent protrusions. In the power nodul e according to claim21 of the
present invention, the surface area 5 of the heat dissipating fins of the
mounting substrate can be enl arged, and the heat dissipation efficiency can

be i npr o¥ggen BjetBanéh & sthAlPambily 41 QRS tHab fitePinfo BRMBleiE POWVA udiNcan be
cross-section and the grooves formed in between the adjacent protrusions.

|0l ot PR ShAPA Bl AL Snd R €0 the ther mal

di ssi pation effect can be I nproved because t contact surface area between

the heat dissipating. surface of the mounting, 1 ubstrate and the .

att achnent surﬁ%cé&lo ORGIHONE &F co&fthggi %aﬁ]a% %I r?g tﬁ% péFﬁGQ{ d)%vcﬁng%dsttﬁg Hut val
thermal transm ssion.effici.en t hereof .i.s_inproved. Th ower npdul e
accor di rFé’n?]élOBf’ra?‘ﬁ‘f?%@g)ﬁo ‘Sti"ﬁﬁl 85 entn Eh e sH ‘i°§3’ttlﬁéer BT GASRRTISES a fan

di sclosed in any of clains 14 to 17, in which the corrugated section is
conpPi sdBatoproguegs ary |ajry lowr that sxehaskes Beatavith gefrigsmnt hevidor berttexghanger
hem -spherical in shape. 15 Here, the surface area of the heat dissipating
fins of dispeserbinsidenthesngfitgerant eircait, el afhmmnyect, thah dotativelh deveditesfapat fon
efficiency can be inproved, by neans of the plurality of protrusions whose
ti ps ar eddiivng fieebdare @hip tompui@ht fusther WehRrict Refah erdtod t@idbiet ki@ cohiidis alie
installed, the thermal dissipation effect can be inproved because the

cont act retaibacethrRfBamdedrween the heat dissipating surface of the nounting
substrate and the attachnment surface of 20 the heat dissipating fins is

enlarged, andyihg tﬂy&ngghf fRe0RL 851{ ﬂ@féﬁhéﬁﬁé%ng@ﬁigg at‘flﬁciléfent:%&lﬁ%ll | fhe £

Jd nproved. The power e according to c e present ventl on

is tihe [ in.claim.7,. in whi t he heat dissipating
sur f10ce BE pERAHEE i SSRNE the Pirtif P rony PorthiE e s BRlonts SE AL

di ssi pati. fins. c ri.se .protrusions whose tips have a 25 shape jn

Cr 055, SIS FERIC TSR 15@@6‘&@\%&?’%0% Shapige @ﬂiﬁ%lagﬁmpﬂ%f} EPTP st fhn
t he base thereof, and grooves which are received in between adjacent

pr ot r usiSEIE anymals are elininated— v zGO- Here, the surface area of the heat

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

di ssi pation ef’ pewenopdokenadserdimp tovkip bl ofréenpresdnt titreenpipo thas si twsnips e
ti ps have a shape in cross-section that bul ges outward toward the sides

further subsirate Het hademealh@ormod meattdr hheing raohigh shanel cendicvied dfficibeiywhan t he
adj acent protrusions. In addition, 5 by fitting the protrusions and grooves

of tibe rempeicés ¥ anomising RG6¢AT WAICE AnelchEiotpoict ilafti 38 chhipsllinZRYRRNt
that separates the two nenbers can be regul ated, and thus they can be

mai nt ai pRWet Bs Mifinfldl 360e0hat ARi 'iﬁ%@ﬂﬁfaéefgfn WAk c%hhg&t%&'%@&idﬁeﬁﬂ%eﬁ#c“
cri s 10 F

as screws and the |ike. Brief De tion The Draw n iIg. 1i1s a

bl ock dim@gbgw& one exanple of an electrical power circuit for an air
condi tioner. '

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.



Fig. 2 is a lateral view showi ng an exanple of the substrate structhibeNOf 2004
..power nodule. Fig. 3 is a lateral view show ng anot her exanple of the
substrate structure of the 15 power nodule. Fig. 4 is a perspective view
showi ng an exanple of the substrate structure of the power nodule. Fig. 5

IS a perspective view show ng anot her exanple of the substrate structure of

the power nodutte. paferih@dulé dcSordin@efoSBlafkh i16CofV HIRVDERAMIEnASn §X Phewef the
heat di ssipating surface of the alum num substrate. Fig. 7 is a perspective

. howd . | . HDS] .
VI ew shghbdifle él@&bgt%rm%l%ﬁg4ﬁ)rqf5, ﬁlh@hlbﬁﬁie_rﬂbiﬁﬁfng\%% 1ol RGEs zﬁ%lra{ exg%e’:pdl e of

al um num substrate. Fig. I's a perspective vi show ng “anot )

(ne et RO SH L5 ks LU IRURE T Pl 1

per spective view show ng atdrss ' ng

~~4~ GUl%‘? of the a({lutgi nug substrate. Fig. 10 is a perspective view show ng
anot her "@¥AFTEOBTSIHEMEBAt di ssi pating surface of the al uni num substrate.
Fig. 11 is a rspecgiv vi ew showi ng an exanple_of the attachnent surface
of tRe 5 heat Hiredhpheat %@m fheecirept gompongnds moprted pB ghe MEURHNG FUEReRFARPC
anot her exanple of the attachnment surface of the heat dissipating fins.

Fi g. 13 afBcigntpe dispipateil Veeconsewars abwmiingmatyoe hefr metehipvingof highe thetmercteastint
surface of the heat dissipating fins. 10 Fig. 14 is a perspective view
showi ng candudivity ésczsep laethefmohgingtstbatiareent surface of the heat dissipating
fins. Fig. 15 is a perspective view show ng anot her exanple of the

attachment surfhecgovedr thbéuld edtortingStoPakind 7f bfNthe fre@nt 1Bvenfion iPBSPOGE Ve
vi ew showi ng anot her exanple of the attachnment structure of 15 the al um num
:“SUbSt r atifodilél disbRsOP A ayf 88 cR@ht 19 th11%5 in which heat dissipating fins comprising an
10 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. -
Here, 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 thermat
15  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.
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 crosé:é.ections 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 tormed in between the adjacent

protrusions. In addition, when the heat dissipating fins are installed, the thermal dissipation

9



Fig. 17 is a perspective view showi ng another exanple of the attach@eBbtNgy 2004
.structure of the alum num substrate and the heat dissipating fins. Fig. 18

is a perspective view showi ng anot her exanple of the attachment structure

of the al um num substrate and the heat dissipating fins. 20 Fig. 19 shows

an exanple in which the heat dissipating fins are disposed on a surface of

the al urstiegneamitizsinipré eedtBeatuse shO@RRE: kerfhdtcarfbutivea0the hehdiSsipdiRg SaffacdBe st
Mode For Carrying Qut The Invention (Structure of the nodulized electric

pover Cigfar bulfiey SfkRhtt Sn8ihdatRRNBEnt REBEE oAl Hel MGkidRink MRS Bk,
invention will be described 25 with reference to the figurées. Fig. Is a

bl ock d@gy%g@!\{rhggnn%{ﬁggéﬁﬁ%ﬁeﬁ{ci%y%eq%}%g1 rﬁ%@f circuit that is 13

2 ~ ~i i~ ~ nan air-conditioner. As shown in Fig. 1, the

el ectric power,circuit is.connected tg a cial ac.power source 1, and
the ac power i es]ﬂpdﬁrilgﬂafls aﬁc%rg ri@i 8B%égngfne{hte Ifesaﬁﬁlgl VRBOR 1S PRVt 1 i ¢
power. circuit 3. 5 The contrqQl power _unit_ 2 is made up of .a switchin ower
suppPy, AP displosekinanyaticlams 16d0dr > Wowhichibe enrrysgiadaection RePTPRsLbs o
m croprocessor, ROM and various types of interfaces. Detection signals
from a plateshane] peetresignsdha age fiaagilapin criopg-gectipre amhwhishtare forared parafigb e
sensors 5 include an outside air therm stor that detects the tenperature of
t he out siadeother, andglvests thatche figmet betwres tadjacdnt protobsionst s t he evaporati on
tenperature and the 10 condensing tenperature of a heat exchanger, a

di schar ge | i nddrenhesatfavcarseodte Hehﬁﬂisﬂgﬁtﬁf,‘gtﬁnﬁ Hethd ingsihding Subdtfag can be
tenperature of a conpressor, and an intake pressure sensor that detects the

i ntake RMRSS An@ihAh&R MNRREOE efflderRdat IR NmpRoRlUb R nidats 8 ARCHHAREQES 6
-are connected to and controlled by the RA controller” 4, and include an

el eqglyr i GLaXRANSE | :y.e AL S, Al j i:.9 { L CLH: d
serves to re u%&%ﬁté?pl}aeg?g?geedg? nt%@?@%%@%ﬁ%@ﬁ%r%i ﬁ%twg%%qggf%&&%ce way
directiaqpal control .ve [ erves. to switch.th perational.. node of
the rer OmR o adifiiors ol 3o B HESiphfas Mt i i PogdD ot iRl vispoie” o
control the electrical power that drives a conpressor 7 and a fan notor 8
in respdnget W%%&l%%d&ﬁcwaﬂl%m@t 5&%%@1%& betwgeiheihsaletissipatge;syrtace
conprised of a converter 31 that rectifies the ac power supplied fromthe
20 ac pdddhe Bwynting substgte apdh e attachmentsugicpofvte heandipsinasingdins3s enlaeged,
converts the output of the converter 31 to ac power, a converter driver 33
whi ch senddle motugl theanal iransroissien efici@ity thamedfns/mngreveddr i ver 34 whi ch serves
to drive the inverter 32, a fan nmotor controller 37 that generates a power
supdy for driThengpwdranbdule noé@ding, toacledn20odf the posdnb aliventioi riolise pbwer
converter driver 33, the inverter driver 34, and the fan notor controller

37, and mhodf: RAGEEH Bany YT cldims Witio 36 Mﬁl*&h&ﬁ@élﬁfﬁgaﬁéd%@&idrﬁﬁ@fg@ﬁs&%ﬁ

between the RA controllér 4 and the electric power circuit 3. ~ ~ ~~V

2(~G~ Theae Qlﬁﬁfa%&i)%méﬂong %ﬁt%ﬁ@?ﬁi%ﬂiﬁ@r&&s@wﬂﬁ%& vt &P ’fo%gh‘a 2 1cPR

configured to'include an active filter circuit that outputs wer at a
‘fixed V%a&l?@tﬁeﬂ“?ﬁcpﬁ{gg§gs%£t A0 Otrltgl%% A gﬁjag’ezrlt g;cr?r%r?uﬁfo%g.. motor 8 can use an
inverter circurt and an 1 nverter drrver di*Spos erein.
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

10



5 1nthis situation, the fan notor 8 is configured such that the optP | 004
the converter 31 is supplied thereto, and rotational control thereof occurs
based on rotational speed command signals that are input fromthe fan notor
controller 37. As noted above, the fan notor controller 37 is configured
such that it outputs the rotational speed command signals for the fan notor

8. In siidatledirelased whishoft deindsan @ot70In Wlich HO esrriited s@tian is difirised of
circuit disposed therein, it can be configured |ike the controller for the

conpres Sﬂ'éte@hﬁﬁbdh?}g@ﬁ‘&gi'&lsﬁﬂati A &drhiCircufi Gn l:ﬂ)‘é%lgéec?'bn dhd Wﬁichh Avdhfa ;Jai‘ahl%l The

RA controller 4 determ nes the control varia for each unit 1 n‘response
to the t i X current operational
node, ogﬁpﬁglgggg%%%gl%sg%%% %%P%%égggt?%’gﬁgé@c%} %gOglaltS@%nsm ts control

vari abl es for QE conpr essor 7 acﬁd Ehel .faB 1£ notor 8 to the controller 35
i nside the el eCt'Py RAYTIBUBY® BPERS 1oxClgimy 2t REMEIHIATAT EXFROAT BiSuTiPe 82 The
control | e{)tp3g o%t put s cgnt{éfol values tq the converter driver 33, the.

i nver er O%he Deat dipsipatingfing,ef the movgiieg sybsieicsen be entarasdsand the beat dirsipaten r ol
vari abl es for the conpressor 7 and the fan notor 8 transmtted fromthe RA
cont r ol | efficigncyrings be himpspeadathioma¢ant r efjubacyoftosions tthat enpembsiotulat amd
the rotational frequency of the fan notor 8 can be controlled in response
t o the opessatccoomaland tthe erafves Hemaddr irc betticen dhe radjaBynti poagsiats. ngn andition,
nodul i zing the circuit conponents, and packagi ng the heat generating and

noi se gewbenthiertgat GIREPMETY fins hl3EnQEMEd; @hd aRithall dis@pationefRIcE 64l bE iRPARET
circuit 3 can be inproved, and high performance control thereof can be

perf or Meheahds BNaARISffac? rAhEREU the HERDdisfpatl sSHEL! bt ey MRkine

«circuit 3 is conprised of a plurality of bare chip conponents 31 |,

and 3 ] 2d ' . ' 5
20T Y ShSCaand oft AHELAG ANEL of FR1RP LRk AT W EEE SRS e bl
subst ratt%e%%}trb TRans @WI r&l boréldi.n:, saol der, and the |ike. The al um num
substrate HOYEY TR B1T998 BHPYSed of a sheet of aluminumnitride
havi ng high thermal condyctivity and excel|en; electrical resistance, and a
thin sheet 5 ofcBpper mPE‘&? ACEOHINEato: Pl 2 b theePrysem Jpvention ds dhe @OWET t he
surface thereof. If a harness is used to connect the controller 35,

conver t épodule disglpged iwrang a1 clagmpy &4 teol 7.dn iwhigh the cotrpgated sectiom isaempsiged 6Hm
nmotor controller 37 and the conmmunication circuit 36, the harness wll be a
bundl e oftuebihefprotormiorshdvingtips denenf b asmhensiisphenical geshiapet he same way a
coil does. By using an alum num substrate 301 that is conprised of a thin
copper sheet tHat, thesuac abd ofiitHe Hedt pRtibainy AndoftheahouitingBubittaid 6 bheet
that has the thin copper sheet applied to the surface thereof, the

gener at i @ﬁlar?éd, QA 98¢ Béht [IXsHALEABIRErRYRRK B2S8ProRAdb R Mndans LE AREplufhlity of
controllability due to a reduction in noise can be provided. Grcuit

componerysublids HAYE A8 hAESncAUlIPUln AAEHIRUBLES il £EF atishlind BB are

al um num substrate 301, such a e bare chi'p ‘conponents

adai i o diiey T BRI AOIPAIENtThT L SHEN PR AN FRNLALL ChdS g
te

conprised of & oOne I'p M €rocofput er

vari ous ,i nterfaces nd t.he like, is to be separated fromthe ratuyre

| oad andHFed 8&%#@?@5‘%% S‘brtf?F@rOfléﬁ? BOrPERgG RS At ead dhg2 Bt $5136¢ 8H on
top of a silan ard aégint ed wiring board 321. A |lead 322 provided on the

pri fled We e gismatine Bnsisealirgsd, arsl theaputyl theranal ranswissipa gisiensy dhenpf ipy
sol dering. As shown in Fig. 2, the 20 printed wiring board 321 can be

di sposedm@ovgdr i ght angle to the nmounting surface of the al umi num substrate
301, and as shown in Fig. 3, the printed wiring board 321 can al so be

di sposed par alThel pawertthedule wotardorgstor flaine 26f of the pdesomit invensiohsit riht @oR64.
Thus, by nounting precision conponents such as mcroconputers and the |ike

to the prnodilediswosddnig cho@rid, 32dhich the hyHd disdipABRAN Qirfack DA EEAHEAdtingl ABRAKAL Ur e
| oads fromother 25 circuit conponents that have high heat outputs can be

el i m natagd thadithchient@hHREd & RO hERIdRRipdHRg 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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“to the power switch and the |like can be reduced. 16 ~ 5 ~f~~J ~+~ dTge
-interior of the electric power circuit 3 is a non-insul ated struc&hﬁebu néfl4
is configured such that the controller 35 transnmts data to and receives
data fromthe exterior thereof via the communication circuit 36. Thus, the
packagi ng density of each circuit conponent can be increased and a

reduction in tHi&esthegudhcd &rea GO Ieeat aidsipatiny AN Othe BoRRBBUSBstEdEcan be
comuni cation circuit 36 insulates the electric power circuit 3 fromthe

ext eri orenlese @hd ansl héﬁ%iés‘iﬁaﬁbﬁ}eﬂi@m@y%ﬁ %einﬂ{r%\g%a,e WE of gl ﬁlg)ih‘ggioh§

short ened. not ed above, a nol ding fateri al oth t re chip
conponeny, : - - L e..chi nt 3l 3 installed aon the
rount | g e a5 bthee Se i Srodat ety SOTRCRE kot at S S Ry VR hsie

al um nu rate 1. 10 As shown in Fig. 2, if the printed w ring. board
31 o SRl G Pieerfivrnors o Btk Spert e odietet alimeSions: r s fiss sucn
that _it ,is perpendicular thereto, the nmolding nmaterial can be arranged such
t hat i t B \]ﬁglil%é)tt POIFUsIQNg; ARG SRse s they respecitveam@uating [subiratsp andfhaahe
printed wiring board 321 directly installed thereon. In addition, the

mol di ng Hesirating| finsamoxpraentthatsieparated rthel e orembiess camnke mghtitadg and theisi they
covers bare chip conmponents 15 311, 3I2 having equal thicknesses, and

anot her 9anlbgimantetedrindhe attached statd withdwe the ese @l atackintriten gunk Buedasidréwng
board 321. In this situation, it is preferable that the nolding materi al

t hat cowatdshohktey the area around the printed circuit board 321 be nore
adhesi ve than the nolding material that covers the bare chip conponents
311, 31RBridfDea 'ﬁdﬂnﬁT@§Dﬁﬂﬁm@ in Fig. 3, if the printed wiring board 321
‘i s disposed parallel 20 with réspect to the nounting surface of the

al unighum substg: atqe; ' | n I t. vers al

of Flr(])e circui tﬁ%&ﬁgi&ﬂﬂégg{:@@%ﬁ%&ﬁ ‘I” gﬁérg*ad"gﬁa 0?%? %ie?ﬁcqgg%&%gc%:r gvﬁ&déﬂ
that cov L c%ﬁ}he bare chip conponents 3l1, 312 and the | ead 322

provi ded on € printed wiring board 321. Furthernore, the nolding materi al
can also be s .ug%urei Su h.thgﬁ one nnldingzngteri | covers bare chip
component s 3111831 % RAYPRY VETUAIOWIRE AR fEdwple obthe gstiate shustureoplos Rgwer
material .covers only the area around the printed wiring board 321. In this
situati dF°&'%o0, it is preferable that the nolding naterial that covers only
the area around 17 2 ~ Nii J 2.a4 the printed circuit board 321 be nore
adhesi ve t hanFige3 iroh ditexyl viave sliawing radtheo exasplt d thasebsthitepstaciye pénhes

311, 312. The nolding material is conprised of an insulating synthetic
resilh. foweerexdplee, a silicone or epoxy resin can be enployed. 5 The

nol ding material can be applied such that it covers each circuit conponent
mount ed on t h@igl410§ Apeispediicrab® sBOWingHVBYSfiplc I0F (RE d@¥sthR SRARKRYOF the

i mproved insulation capabilities, a case can be forned on the upper surface
of the abyelpaurubstrate 301, and the nolding nmaterial can be di sposed
inside the case. An exanple of this configuration is shown in Fig. 4. 10 As

shown in Fig. j . 2.. 353, ..354 are farnmed.on the edges. of
t he aIuninun1gﬁ%éf%%fgggé%ﬁggg%g§?@ﬁ@nggﬂg@ﬁrFﬁgmﬁ%SﬁFWhaﬂgﬁﬂFéﬁgcgﬁﬁgf
thereof.c§ide mahgﬁ 351-354 can be formed fromalumnumnitride, |ike the
al um nullSRBEEMeBIS01. or can be formed froman insulating synthetic
resi,p. In addition, the side walls 351-354 are fixed to the respective
edg%@ of the Erg; rﬁ] K PEssstivav e grvaye ensxamploofnibe hesglissieaingiarfeepof 15
adhering themthereto, or the like, and the portions of the side walls
351- 354 thaplumirue gijsiaient thereto are fixed to each other by means of
thermal nelting, adhesives, or the |like so that there are no gaps

t her ebet ween. Fig{7ds tilpatspettivesviaw showpingsinbiher &xampié bhthiclheandikdpating ssifdec
wal I s 351-354 such that they are integral with each other. As noted above,
t he nol df thy abeh@oiedubsddtei s di sposed in the enpty space on the 20 nounting
surface side of the alum num substrate 301 that is fornmed by the al um num

substrate 301Fang it APefipd@ivealibw sBSding BfothdheAId b ib@batidd kul
arranged such ?ﬂaf i?eg%ve}s thesbafgéch?p coﬁ%g%egtgwg%%shgﬁéﬁ§%%gﬁ§?%at

ar epsougkgd Anine @bdipum substrate 301 as well as their wirzng portions.
This configuration prevents the infiltration of corrosion, dust, and snal

hor t+oi rcui g0 A PR T Ykt R Eay R B B ice

al um num substrate 301 can be fornmed w4h side walls 18 25c~0~ 204
351-354 that are integrally formed or 1'"h which each side is conbined with
the others, and a case can be fornmed for nold filling by fixing the side

wal | s 3S1-354 to the al um num substrate such that there are no gaps
t herebetween. Thus, -all surfaces of the bare chip conponents 31, 312, etc.



: . : . . . . 2 B NOY £
10 material can be freely adjusted. As shown in Fig. 5, side wall §éﬁ-é6ﬁ“*
sthat are conprised of a synthetic resin in which a conductive pattern
formed of copper has been enbedded therein can be substituted for the side
wal I's 351-354 shown in Fig. 4. The side walls 361-364 are formed by
inserting a conductive pattern nmade of copper 15 sheet into a netal nold,
and t herofithé slgmaduny sutdieng t he side walls 361 -364 by using a insulating
synthetic resin. The side walls 36l-364 can al so be nol ded individually, or

can be nol ded g that 4 Perp&kife ditw | MbRMAhndthiNeRG e UrNBE -hedisSipdgnal | s

36l -364 that are forned in this manner are fixed to the al um num substrat e

301 by ? %ﬁém&%‘;ﬂ{ﬁﬁm@ﬁn‘,g&a&% adhesi ves, screws, or the |ike.

Preferab e case Is structured such that there are no gaps 20 between

t he al um num suybst,rate 301 and the side walls 361-364, and between e
bort1ons of 't HABel B faftraecRRS visshsiinae AR sxampit asibe puRBnent SiTEr o e
nol ding materi.al. 341 is placed into the space on the nounting surface side
of the AtBhSSIRIEEIUTrate 301 that is formed by the al um num substrate 301
and the side walls 36l-364. The nolding material 341 is disposed such that
it covers the Harl sHi perssciivrpenahpwimg anotiys 2xargple of thraattaghmentpunfaediobn
the al um num substrate 301 and their wiring portions. 19 25110 4 204
The condbebeatdissipatieg finenbedded in the interior of the side walls 36l-364
forms a wiring pattern for installing | arge external circuit conponents
371- 373 such &gellksta miryflectivecapachb®ing anbities exihgis f ¢d ffdeBmest Juefdtd of
conponents 371-373 can be installed at the proper positions on the side

wal | s 36he B disiphtigohider or the like. Fig. 5 shows an exanple in 5 which
:the external circuit conponents 371-373 are installed on the outer surface

of tipe side Wﬁﬂllé Iﬁi?s-a] BRURYR e Bxie\fv %Q@Eﬁ@p@?t@ggﬁ@@%ﬂ?@ (EhindG JIPf0L BE

mat eri al 341, al’'so possible to i Xternal circuit
conpone i.nterjor surfaces of the side walls 361-364. This
arrangeﬁ%%?gﬂg%%§m§%§§%'dinensional nmount i ng of conponents possible by 10
mounting the ci.rcyt conponents on ,the side surfaces of the case of th
modul e, and cfﬁg-i c%Séa&%?PFﬂ%Vq WEW SRV iganother gxample 9f fiq stshmen; Syrftace of
arrangegﬂelnt can al so serve as an installation retention unit for circuit
conponertbéheaidissipatingine el ectrol ytic condensers, thereby increasing the
integration ratio, and reducing the size of the device. In this enbodinent,
it is also pod4g.bibds apespbstivietvigve skovdeg andtbersurbmipleatfehoattachmeht dmcfuoe 0l 5
t he al um num substrate 301. (Al um num substrate)

15  the aluminum substrate and the heat dissipating fins.

Fig. 17 is a perspective view showing another example of the attachment structure of
the aluminum substrate and the heat dissipating fins.
Fig. 18 is 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 1s a block diagram showing an example of an electric power circuit that is
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I f an al um num substrate is used as the nounting substrate on which bare
.chip conmponents 311, 312, printed wiring board 321, and the |ikeZafej(y 7004
nount ed, a corrugated section can be di sposed on the opposite surface
thereof in order to forma heat dissipation 20 surface. Exanples of heat

di ssi pation surfaces that are formed by corrugated sections are shown in

Fi gs. 6 dipldled iNAnalt@hduhsubstrate 401 shown in Fig. 6 has a power nodul e
300 mounted thereon that has, as noted above, been nolded froma synthetic
resin. Acorru 2G|, on 140 i . rUs) hat

rect angul ar i59%$§§§§§§§%?5Hﬁgﬁgﬁﬁgﬁéggﬁggﬁgpﬁé@ﬁ?éﬁéﬁpigéﬂggﬁﬁgﬁ?3§ﬁgr
grooves 403 that e faorned.in between adjacent profrusi,ons 2, .is formed
on e 150" Lo A8 a5 ot i Pemhnit v SuBehPEPRVaRit 3Gt HihodiiReg oty
The corrugated section 404 has a |large surface area and a greatly inproved
heat di SRIPACIEH & fici ency, because of the protrusions 402 that are
rectangul ar in cross-section and fornmed parallel to each other, and grooves
403 that are fleneantioh pesenaait %l awdatuppelon switching ppo2r sgppip andustpplias
substrate 411 shown in Fig. 7 has a power nodul e 300 nounted thereon that
has, as ¢lextachl pbwerto HRArconubiled thabimchdeyntiabpocesssi, ROM, adrvaniged Bges
section 414 conprised of protrusions 412 that are triangular in

cross- seagftinerfacsdd Detsrton pighalk ie i sluedlt o0idhesrs SaelinpuoRvethe RiBcdlh@llear €
formed i n between adjacent protrusions 412, is forned on the | ower surface

of the af unTHwMsensBES 5 Fh&ludd lan LutsIAE afk AHEMYUSLE that GetdcRNhE émbaande bange
surface area and a greatly inproved heat dissipation e~ciency, because of

the pr ot&usﬁhg P gg%egiv %g&@g@tt&éﬁrﬁ&% tdefeC?&r &%Séaﬁg&heg éérﬁgggéaxeo%@tﬁee! to

.each ot her, at are forned I n between ad] ate prot rusi ons

412..,An al um num subst r at 2l shown in Eiq. 8.has a power nodule 0
rouriCeq SatPBRERARRTE of o Hou S0 A Foonsl R B REN? rORPR RS AoFRY 1 o
resin. A,cqrrugated section 424 conprised of pratrusions 422 that are

t r apezoi Y& AIsERATEs ﬁe"st%m%ﬁ? RFOFYH RS L aatf ap frdgke pressurerseBion dhat dgisats dhgoves
423 that, are fornmed in between adjacent protrusions 422, is fornmed on the

| ower suUiBtaKe BIesPUre e 2 LOMPIISERR s ibaddifien aquipralitphef achiatarg Ataselcemeetedte a7 has
a large surface area and a greatly inproved heat 20 dissipation efficiency,
because whtrohed by therRisicontsolld A, atxhinchude anredgptioextahsipm valve st sedispasad amd

the refrigerant circuit and serves to reduce the pressure of the refrigerant therein, and a four
15 way directional control valve which serves to switch the operational mode of the refrigerant
circuit.

The electric power circuit 3 primarily serves to control the electrical power that
drives a compressor 7 and a fan motor 8 in response to the operational state of the air
conditioner, and is comprised of a converter 31 that rectifies the ac power supplied from the

20  ac power source 1 and converts it to dc power, an inverter 32 that converts the output of the
converter 31 to ac power, a converter driver 33 which serves to drive the converter 31, an
inverter driver 34 which serves to drive the inverter 32, a fan motor controller 37 that
generates a power supply for driving the fan motor 8, a controller 35 that controls the
converter driver 33, the inverter driver 34, and the fan motor controller 37, and a

25  communication circuit 36 which transmits and receives data between the RA coniroller 4 and

the electric power circuit 3.
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formed parallel .to each other, and grooves 423 that are formed in'geﬁwgﬁgzmﬂ
.adj acent protrusions 422. An al um num substrate 431 shown in Fig. as
power nodul e 300 nounted thereon that has, as noted above, been nolded from
a synthetic resin. A corrugated section 25 434 conprised of protrusions 432
that are semcircular in cross-section and forned parallel to each other,
and grooves 433t habeddref %”F@cbﬂﬁé%?éd"@@ﬁ p%@eﬁ%%%h,p&ﬂtéﬁ%@% d to5
formed 21 2 5 ML~ 2~L& on the | ower surface of the al um num substrate
431. Th i-on. r.f

oy ovod"idt HARLENE AR LRGA RRuR dCAR 3t BRR AAE: 16 RaRT e
are sen‘i.c‘iéé_guhgr in cross-section and fornmed parallel to each other, and
grooves % ¥Hat are formed in between adj acent 5 protrusions 432. An

al um num substrate 441 shown in Fig. 10 has a_power nodul e 300 nt ed
thereon that Ha&$ B &aten $gampssa IHedsT GisiH cad ARJRY UL JRY HediFROSFé Siereina
corrugated section 444 conprised of a plurality of protrusions 442 that
have Sa Harthisptiwpior, dherdth matasdtis esmfigheedtgugh thatdhe optput of dreneanverien hely ower
surface of the alum num substrate 441. 10 The corrugated section 444 has a

| ar ge sumppioel thesto,and atagoaat doptrohreond delneratbaskidsen pathiiarz] epdadcdoamoynd
because of the protrusions 442. (Heat dissipating fins) Heat dissipating
fins thafigralsthecrpinpseffogfth@fmahdtackontillesin.f ace which attaches to a
corrugated section provided on the |lower surface of the alum num substrate,

and a pluralitys fdted 3bMatie BRaREE: thASllL AT R&ohfigtRl sech ARt ithGup@¥eRe
surface of the alum num substrate. Exanples of this type of heat

i S1 PaLBRodN3od SxBBN s baFhd e kb ifGor ECLDaRRHASHI PAEA B £ 850

.shown in are 1 n um num su rate owmn In FIg.

6, d rise an attachnent. surface, 504 gn one side t epf that.attaches
Co e CosaRr ul wlob A o BFbosa torti: Raat BF sl el kS P ARBBUE U ront
20 surfaﬁe 504 is conprised of protruysions 502 thgt re rectangular in

cr oss- s&0f FHRAPERET f/ite Mehids apRvegieh 60 P VA0S G1VerBddh S um subst rate 401,
and grooves 503 that accept the protrusions 402 of the alum num substrate
401. The att acihedih cenirgliee 8 dsmamings thecontabyastibles fpheach awituy agspemsede thon

404 of the al um num substrate 401. The heat dissipating fins 501 are
conpr i setttestedavabhasriaputt fyoroftheksertsersshapd thef ¢urent operational mode, outputs control

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 € can be controlled in
response to the operational state of the air conditioner.
By integrating and modulizing the circuit coniponents, 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, 1C
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25 nmenbers 505 that project fromthe side opposite the attachnent Eua:f 5004
504. The fin nenbers 505 are formed to be thin in order to enlarge“th h
surface area, and are disposed with 22 2 ~dv ~7 if 2GC~~r a

predet erm ned di stance between each other in order to increase the heat

di ssipation efficiency thereof. The heat dissipating fins 501, |like the

al um nurgksibsiar @ik ¢ild Aat &@'&a&clgn@ﬁﬁiéﬁio%eﬁl qugﬂnﬂﬁt 'Fy&ti’dte 34t *szglfkeﬂs‘%gi@i&‘é“

nitride having high thernal nductivity and excellent i1nsu I on

char act er4.5t.4,C n . produced with a processing nethod such as
dr aw ngqgirnﬁ%)d&h%?é%g&ldﬁﬁghggat di ssipating fins 501 are attached such that

t he attachnent..,surface 504 is ered. to th orrugate ection_404 of the
al umi num substv]e?taéurﬂ’é‘ffn suhgfrate gggaﬁb % %’E‘b@ S%fﬂ"fg? %@@h%ﬁmwod
such as screwi ng, thermal nelting, or by neans of a resin material. 10 Wen

const r uctEye having hghthemepl candestavitysand exsellent slactiicaheasistange.f anden thiegheet

bet ween t he corrugated section 404 of the alum num substrate 401 and the

at t aéhmesftcopner thetefosng agircuit patteratthati is silered by thei susfabOtherenfd Hirubarhéss is

t hermal conduction efficiency fromthe al um num substrate 401 to the heat
di ssi patused t icosndsd thavidiitrdiler 85¢ ebivenrter 3dnthvehe BEatongenar &iwg I3y ifveteponer
nodul e 300 can be dissipated nore efficiently with the fin nmenbers 505 of

t he heatdrikor 3itsfinfabion godtrdlRer 30 land e cbfturfit.5ish RALLRB6f IR Rirdoss kAW &
Fig. 12 are installed on the al um num substrate 411 shown in Fig. 7, and

conpr i seyafieddtt @mRBRMs SHA fvﬁﬁegei&"a_té)@mi%&%g%io‘#s% i‘hh@% %%?ngﬁ;aa abhiahes gy the

corrugat ed section 414 of the alum num substrate t tachnent
surface phf 4rSa) ' ' . 2tl]§t are tri uar in . .
.cross- sectnldgon %ng F | 1%%?%&9%%%}%9 résgé%ﬂ? ctqqgeraqlﬁ%tiqﬂatrﬁgﬁ%gﬁrgqxg
411, ~,and__droov 513 that accepi t rotrusi.ons 412 of th | um nu
Subdfr achetM e i pR5AE Shest A el ahe B aoikanbee avpied i Mg ed
section 414%]§f t he al um Fum_ substrate 411. The heat dissipating fins 511
are conpheed thgrechenation gf ppipsign nglsgican bp aprnicssed: apd h dnaedse sn eoniroligbibitect
$omthe side opposite the attachment surface 514. The fin 25 nmenbers 515
are for ¥ t¢ 8 resection in noisecnen e pravidedt ar ge the surface area, and are
di sposed with a predeterm ned di stance between each other in order to
i ncrease the Kawmuitdcgspgenisothahave a high heat output are mounted directly to the
aluminum substrate 301, such as the bare chip components 311 and 312. In addition, the
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 gencrated 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, unnccessary 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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2 ~ 6V ~~ v 2~G- efficiency thereof. The heat dissipating fins 5112 bifkgy 2004
.the heat dissipating fins 501 noted above, can be conprised of a materi al
such as alum numnitride having high thermal conductivity and excel |l ent

insul ation characteristics, and can be produced with a processing nethod
such as 5 drawi ng or punching. The heat dissipating fins 511 are attached

such that the Tt dedHRNdf Sl fid@lc phiver TiRdeT 6 at Rod-NBuBRAT HARKRE 8&F G ON
414 of the alum num substrate 411, and are adhered thereto with an

att achm’dahﬁg@&@ Qs HEP t}?esctﬁl%rgﬁw 89 rah Jitd B a rtr(?ltaﬁ% ?egfe}vgg éicbi'%é f?&ﬁqﬁ? of¢ of esin

material. 10 When constructed I n this nmanner, ar ge attachnent

surface tween the corrugate ection 414 of the .al um num substr.ate

211 ang rE0L IR RGP YRR 3 T Hhohe TRkl dRrSr PhER B3R

t hus the thernmal colgeducti on_efficiency fromthe al um num substrate 41l to
n

t he heat“CHIPORFHFannRf fiorcased anda yedpgtion methecsige ohfhe mRdulksan Riepvidedd by

the power nodul e 300 can be dissipated nore efficiently with the fin
menber s bsFapsgthe epmmunication ¢jradli Jainpwates theselertric pawer dircait Jfrewmi thaektegof i ns
521 shown in Fig. 13 are installed on the alum num substrate 421 shown in
Fig. 8, therdolmmdph¢ meulatingdistioberefthe suxdfileceteBddisshoenedsi de t her eof t hat
attaches to the corrugated section 424 of the alum num substrate 421. The

attachnent surAsassedFbviesa onlping sederddl ikt 6sldS bSO Baretdhd) cafiforen@M20i dal
in cross-section and fit into 20 the grooves 423 of the alum nium substrate

421, and1graavies bads chifadonffonsit 3 13NRislled bH$he Atnhdre birfhdieohd M Rum
substrate 421. The attachnent surface 524 can be adhéered to the corrugated

secti on ({R4r0f 3¢1h8 \HH@.{{BH@ st AL t dissipating fins 521
.are conprised of apg(% ural i t)?ﬁolb? pe{ at enéﬁ%%% ?E6ﬁerrbers 525 that project
froqnwt he side Qp s he jatt achnent. surface . .The fin 25 . nmenbers 575
are formed to }%eﬂ}%%%nnﬁll %lgo ? d(lafﬁ C rgﬁffdamngt ﬁ%argﬁéflalé éng?lle& on, the “mpgniing
di sposed with | redet.erm ned di nce bet ween each_other, in order to
i ncreas @“&ﬁ‘ée Hggfe g]idugg?lﬁﬁt%u ?F‘aé‘?l%to?f’u%h filat (1} 15 perpgndigulas theesios ther wetdingrhe
heat dissipating fins 521, |ike the heat dissipating fins 501 noted above,
can be dBHFR e bgrrignged wich fhatdieqvemstha bave dhimeomponcats Hdv 3 hyand te leabr nal
conductivity and excellent insulation characteristics, and can be produced
with a précesthiemyintest widng botrdad2 15didectlyi ingtalded theneoini ndn adfidiohetite molding
dissipating fins 521 are attached such that the attachment surface 524 is
material can also be structured such that one molding material covers bare chip components
15 311, 312 having equal thicknesses, and another molding material covers only the area around
the printed wiring board 321. In this situation, it is preferable that the molding material that
covers only the area around the printed circuit board 321 be more adhesive than the molding
material that covers the bare chip components 311, 312.
In addition, as shown in Fig. 3, if the printed wiring board 321 is disposed parallel
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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adhered to the corrugated section 424 of the alum num substrate 421, and
~are adhered thereto with an attachnent nmethod such as screw ng, ther hgly 200
nmelting; or by neans of a resin material. 10 When constructed in this
manner, there is a |large attachment surface area between the corrugated
section 424 of the alum num substrate 421 and the attachment surface 524 of
t he heatthelpied aireuitbdard 32 DB mopd SdHedive thherht RRIATRE nfa@RRNHat 8WVe the GhRNCY
fromthe al um num substrate 421 to the heat dissipating fins 521 will be
excel | enhip @thohbfs AeAls1generated by the power nodule 300 can be dissipated
nore efficiently wwth the fin nenbers 525 of the heat 15 dissipating fins
521. The heat 4. SS| i hns 9531.sho i.n Fig. 1 re installed on the

al um num substT(rﬂ g?@@% nga%%rgv\% b %Olln-?%s.egé)tfmagﬁn ugg%%tsy%ﬁe]e Sredtt ag el pé%raf ace
534 on one side thereof that attaches to the corrugated section 434 of the
al unmi nut'EqB% P P8y 1510 © RO ent surface 534 is conprised of
protrusions 532 that are semicircular _in cross-section and fit into 20 the
grooves 433 ofl beHBoldingmnateriak Gas be sapeliad suchathat i eryieess eashacirayiit companstt t he
protrusions 432 of the al um num substrate 431. The attachment surface 534
can be aehataesdon thetahunioomrsyhstrasel 38 bet Howedd4inairdar e achiens improwdissulation 431.
The heat dissipating fins 531 are conprised of a plurality of plate shaped
fin menmeepabildis, b lvate @ndjeefobmbd omthé eppsdrdarfappoiht alineuat dubsthare 301 satidf ace
534. The fin 25 nmenbers 535 are formed to be thin in order to enlarge the
sur f ace tid gdldiag thabdrRal dis PO IRPodtiRside LERE €T Ah RRSmPleSIfankLoRBENEE Bach
other in order to increase the heat dissipation 25 25 ~d0 ~J 2Cr4
effici enpywh iepRof. The heat dissipating fins 531, Iike the heat

-di ssi pating fins 50l noted above, can be conprised of a material such as

al ugpnum nitri 1:0G:hi . ugkl vy excel Lent. in ation
cha?gct eristi é{sgeShg% 1@%@52’%‘?%%@%355&% ég}b’r%st:%asrgiqﬁrémne? (gh %dég%%gg] 5
drawi ng _or .punchi ng. heat . di.ssi ibng fins 531 are attached_such that
he ot AmBHR ShRFie SOF £39 e SHarER 16 o iliak 568 METonSHs Al ©he
aluninugliggstrate 431, and are_adhered thereto with an attachnent nethod
such as “s&retihy betfREnsrhfrompilpmingpm gitrige, likesthe ahmigumegibsirate 881 ¢ canfes When
constructed in this manner, there is a large attachnment surface area

bet ween fermeedcigom pgainadatingcaynghetic 3asinf  Inhaddatiamitireusiies wiolls B51-854 3t finadl tohe
attachnment surface 534 of the heat dissipating fins 531, and thus the

t her mal thonebpedtivenedzles iofi thaajurhinam tstilestrateudO by theinsdilyateltédglthem theectbeat
dissipating fins 531 will be excellent, and the heat generated by the power

nmodabe 30Rerigrthéra thiirete] pethe tikenind thé HorEibaNGT e Wdk Wvallb 851 394 mRBRS &jfdm Of
t he heat 15 dissipating fins 531. The heat dissipating fins 54 shown in

Fi 9. 15 tiRdr&iol 28 tied 26l efh bihGr BY WBARY ¥ 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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substrate 441 shown in Fig. 10, and conprise an attachnent surface 5§%GV1HM4
.one side thereof that attaches to the corrugated section 444 of th% '

al um num substrate 441. The attachnent surface 544 is conprised of a
plurality of concave portions 543 into which fit the protrusions 20 442 of
the al um num substrate 441. The attachment surface S44 can be adhered to

t he cor rymatapihaestiiNReAnd Bimdd\6 Al AR UReHSURS fs" Rt Lwit] gﬂe &RES, and a

dissipating fins 541 afe conprised of a plurality of plate aped fm

menbers ods CthaJCS gﬂlﬂ@ %1]; fcr)llridr?rg] dﬁlpgg ;dé/dﬁﬁll?l%pﬁgl d& BJAﬂ; 3t AGHTRN, - SHLLAGS, 244

The fin nenbers are in order to enlfarge the surtace
area, and.,are di S wth 25 a predeterm ned_.di st gnce. bet n each. ot her
o dor p8irgts, RN AT thde e 8 Bull GERbE ety | Eitnel] SREPSOPT HSgbate S (oo _
2C04 The heat dissjpating fins 541, |like the heat dissipating fins 50l

not ed ab‘é\’i‘él’,onﬁ%tﬁgﬁe :‘ﬁgn‘f} i anddheir Wafingpeition} ca hetpasidy earicmaRd FAEPTBEVHky i ng

hi gh thermal conductivity and excellent insulation characteristics, and can
be produtecEripye dherpbpc ekwithegmats howss sledetars cdn dgiashicved pyimedann gf the side

heat dissipating fins 541 are attached such that the attachment surface 544
i s adherwealls 351-A%4 eod thiy avednee clubsimtd 401 ofind the tidknessuofi thalbaoldaigecahdtle and
are adhered thereto with an attachnent nmethod such as screwing, thermal

mel ti ng, fresly byjusedss tlelk itecovesi dackeirait edmpoReNtoCORSkEsBE &l duffidibhidegRiRner ,
there is a large attachnent surface area between 10 the corrugated section

444 of tineothdrupdras BySishit tha kRIcAdNs 39 -30an AtLAGIMERE pRHPRES Bf Bl @hinduhe

heat dissipating fins 541, and thus the thermal conduction” efficiency from

the al ungmum;s §@ﬁ tecf ﬂfg%n‘l‘%ﬂe ﬁ%i&%%@%%%%h%ﬁﬂ@@h%@gh lfﬂgen@b%ﬁéss"&f'tﬂe %Igldin

.excel lent, and t at generat can be ssﬂ%at ed

moreefficient|yv,w the fi.n nenbers 545 of the heat dissipating fins 541.
15 ?u%taﬁg1%§%fm§PF§%?gF@ﬂF%P‘aIuninunlsubstrate and heat dissipating fins)
Attachnent structures, fgr installi he heat dissipating fins to the_ heat
di ssi pating sutf S Pt Sapidiallh 28] St G erer commie! 6f e SPBREC F5IhIA ho
enbodi ment s, not ed apove can be considered. For exanple, assunme that each of
the ti psWhirh@rronducsive paftermsfopned; pHeeppsh hahbeenembediied theeain san besehstituted t he
al um num substrate have a shape in cross-section that bul ges 20 out toward
t he si delor theeideopallsihsil e shbran in Fig. Base thereof, and that the shape of each
groove positioned between each protrusion allows each protrusion provided

on the att achrietsideuwiliscidleiod dre fhradd bdi iasdrivgt & oenductite patchemade of spger
therein. Further assune that with the protrusions provided on the

at t achmeshketsiatd acaeal midlg ﬁﬂaﬂmeﬂiiﬁﬁzg&ﬂtyi Mmeldidg the a6 R0k 1d13¢4 t&ﬁ ukingr £of

have -a shape in cross-section that bul ges out” toward the sides er eof

further HLHanidd\E§naRiL36En t NEELQfe v&%ﬂ? |3Bh-%%4tcg.lﬁ aBPMREMOd 8 Fdvig 8 can

posi ti oned between each protrusion allows each protrusion provided on the

al um nurgSHBRTeH A ShhOHR§ A€ SR MEHrA WRECLRN LS 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 aluminﬁm substrate 301 that is formed by the aluminum substrate 301 and the éide 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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27 25 ~.a,; ;., ~t~configuration allows the alum num substratezaéw% t\’,h%am
.heat dissipating fins to be maintained in the attached state even 4f @ Ul
screws are used. Enbodinents of this configuration are described in Figs.
16-18. An al umi num substrate 451 shown in Fig. 16 nounts the power nodul e
300 that was 5 nol ded by neans of the synthetic resin noted above. A

corrugat ed sectHeOgbndétivieSpattefn&@ib@Rled iE tHeOfRiios bF HRCGAL RaNSab1-380ifsihs a |
conprises protrusions 454 that are fornmed such that they are parallel with

I
each ot hgl Vi farm j Lpns
354, achrnednel! SRUESARRE AR xR B oL RRD s T0hRE Sin B BEMALS
bul ges out t.oward.the,sides fiyrther than th 452, .a re J shaped in
o oses scrfE ] e RS Femal (Y copiipr 87 305 s BRI e BTRS
t hereof, an. attachmeni surface 6 .that attaches to_the corrugated section
456 of tPRSTHANY A, &S%‘{?o‘é’gﬁ%gé]ﬁéiméﬂh%’tldﬁrt%éﬁﬁgﬁiﬁ- sig achossen & i sed
of protrusjons 554 that fit into the %roove_s 455 of the al um num substrate
451, SandWhich dheextgmgl eiFmt qomnononts SAL-337 are installpd ondhe onter susfase wiithruside
substrate 451. The attachnent surface 556 can be adhered to the corrugated
secti on walb 36f. t HeweSeralifitheneins opbrs tspatecattbi. thEanbldprg timatesiab34554 issalso
conprised of a base 552 and a tip 553 that bul ges out toward the sides
further pdsaible foeinkall ehd&dermahéiraritcolsinent thnl the dhtefior S@€ice® bf thEh@ddeatls
dissipating fins 551 are conprised of a plurality of plate shaped fin 20

menber s $173d4hat project fromthe side opposite the attachnment surface 556.
The fin nenbers 557 are fornmed to be thin in order to enlarge the surface

area, and are d:Sp! j I t e j nee 0f h in
ordor o i ner cieRASEHANS B eDEE SLBRGE HALARE RS YR Bl 6

di ssjpat j i 557.. 11 ke the al ym num substr 451 n be .c rised of
o5 oo puinelhe buic coiifoheti At SUTSURRY & B Bhe el BBARIE 2 ano
excel l ent insulation characteristjcs, and can be produced with a processing
met hod s‘BEﬁ‘?a%FSt‘JBFEWﬁ%OIbP“Bun ?“H@;‘?O“Tﬁéls AHBRGGANG AN A59 SEFe apan glsgﬁ%]iaﬁ%
substrate 451 are fitted into the grooves 555 of the heat dissipating fins
551. By eientipmynif fr qyicait compeniitsaigh gf largrelpetal i eudsatern tharshysingmasipg 2
5 ~i ~ v 200 into the gooves 455 of the alum num substrate 451, and sliding
each pr dhe inegratiarstio 584 rpducind the size oftheldeuicher, the attachment surface 556
of the heat dissipating fins 551 can be attached to the corrugated section
456 of the al umthsembodistengtieis4bbd.poddibis to bybseingagicagniid substrate fon shedile b4
and gooves 455 of the al um num substrate

15  the aluminum substrate 301.

(Aluminum substrate)

If an aluminum substrate is used as the mounting substrate on which bare chip
components 311, 312, printed wiring board 321, and the like are mounted, a corrugated
section can be disposed on the opposite surface thereof in order to form 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 seétion
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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5 451 -and the protrusions 554 and gooves 555 of the heat dissipatigg;%hﬂﬁzmn
551, novenent that separates the al um num substrate 451 and the heat” '
di ssipating fins 551 can be regul ated, and thus they can be nmintained in
the attached state. In this way, the thermal conduction efficiency between
t he al um num substrate 451 and the heat dissipating fins 551 can be
mai nt ai ned at Phehéifigh®Y Yectic 904 GheWSlaRRGulAge Lafelﬁean‘dsz?%récaﬂil ibpdt! 1idaf On

g

can be omtted. 10 An al um num substrate 461 shown in F 7 nounts the

v, HSATRAREI SRR B BB Olol e PO BTG
' ' ' 464 , -
Wit caciBthapritsh b 3B Bas, cut Re %5 a0f ik Seiediin o SuRLE ' ©

protrusions 464. Each protrusion 464 is conprised of a base 462 and a tip
463 t hatPrREIges toward the sides 15 further than the base 462. The
protrusions 464 and the gooves 465 are shaped such that a cross-section of
t he orrugat ed\s amigpmigepsirate 414 osHommatn g of heoamewsr 1raedule 308 anownied es.
The heat dissipating fins 561 have, on one surface thereof, an attachnent
sur f ace tB@@on Hmt hat, taaohted above, heer ooldegafi@d asgothetarett of colmegatdduseictionm
substrate 461. The attachnent surface 566 is conprised of protrusions 564
t hat fi t4lidndoengrized o6 prRfs#nd 408 thdiara trisiclafin Grossigtiontad 46&medapraipdaves
565 that receive the protrusions 464 of the alum num substrate 461. The

at t achmesth StHet,am@ 2668 a3 ARt 36 BsrRR A beRfech AljaERREnSSG]si AN, 460 rAkd t he
al um num substrate 461. Each protrusion 564 is conprised of a base 562 and

a tip 563 :bUwheLEES SYhe LIONGE Eﬁﬁhﬁkdﬂ§ further than the base 562. The

protrusi ons 564 and the gooves 565 are shaped such that a cross-section of

t he ,¢corrugat edwsection 566 is nbination of 25 round or .el.liptical
curvBS The. el Gridihsd Reich AL ME B Bilie Avar e RS RN et ot o
shaped fj.n.29. ~ haO0~' 2~~i nbers 567 at project fromthe side
oppos ¢ dliftip Triag Rerrac BEGTOMROR Bl er e latant SPREhen be
thin in order to_enlarge the surface area, and are disposed wth a_

pr edet erfgiped naraieh fe ccasht olben andcBrosvefet! nthat aey fernadn & bgtyeeennadipceat

di ssipation efficiency thereof. 5 The heat dissipating fins 567, |ike the
al um numreresionsaAl@. 461, can be conprised of a material such as al umi num
nitride having high thermal conductivity and excellent insulation
characteri sti osn ahmsinc@ansubetrgte ciicsgwal irh Fip, [® hae s pavgr maddudel 390choased
drawi ng or punching. Like with the aforenenti oned enbodi nent, the

pr otisusithégod @t Ahs, lah ok WL 1) et Aol dedt o @lsyaihetié kdsiied A BbRuddal @kaeyes
565 of the heat dissipating fins 561. By fitting the 10 protrusions 564 of

the heatydi $eiRREL Bg}nifoitﬁﬁoﬁgﬂﬂ Ao afcNEapBr 518163 cﬂﬁg-i%tioh%d%ﬂﬁgﬂﬂ?ﬂld to

substrate 461, and sliding each protrusion 464, 5 parall el to ‘each ot her,

the att f t -dh SSi pat i [ o e ched
o the cary oo ol B6Res3) Bor P8 IR 6 LBRIRR BB BGrich o0, REFched
iengagi ng_the.protrusio 464 and gr.ooves, 465 of the al um num substrate 15
461 andqpﬁgebgg?ﬁﬂgg i %ugwaug?@g@a@t@é5 of the heat dissipating fins
561, nnvenent,ﬁgat separates the ;%uninun1substrate 461 and the heat

di ssi pating fill€ ewReeied ettt feva, s Puries afasedndca Srely e Edndt i n
the attached state. In this way, the thermal conduction efficiency between
t he 281 urfissination sEidiency, Eausgrd thawerorasionud Bsthplare irgpedoidal Bisprogspeckien and
_maintained at a high level, and screws and the |ike used for installation
can be dnime¢degraradiel Am eichindtherm asdbgtooaese 437 Ithsthewn foomddi gn  be8vernunadjscanhe
power nodul e 300 that was nol ded by neans of the synthetic resin noted
above. Aroesisrgar’ed section 476 is forned on the | ower surface thereof,

whi ch conprises protrusions 472 that are fornmed such that they are parallel

W th each othetn aRmsin@hORBESatd 431t fdtwrafe FIOrITBEs REjoNRS nadilas®0t mounted
protrusions 472. Each protrusion 472 is conprised of an upside down

tr apezoigge bzl ASS g? 86t ABdvd, BREn RINARSHAR 2O hihkQURLsEh t NE cSirfgRed WChibET

than the base theré

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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The heat dissipating fins S61 have, on one surface thereof, an atggqﬁgﬁ@tqmw
~surface 574 30 ~5~0Y 2Q~ that attaches to the corrugated s 476
of the alum num substrate 471. The attachnent surface 574 is conprised of
protrusions 572 that fit into the grooves 473 of the alum num substrate

471, and grooves 573 that receive the protrusions 472 of the al um num

subst r atyg tHd Tbwet B Rt Bhingt fidesatS441 can be adhered to the corrugated
section 474 of the 5 alum num substrate 471. Each protrusion 572 is

conpri sed of i LT j i - I QN : t
toward the si3QSQ?§?gﬁ€?%%ﬁ§%'%ﬁgﬁ%%gé&?Eéﬁg%%?miﬁé&ﬁgﬁ%“%@gg?'g#?ﬁgm i ns
571 ared?S% oLl sed- of a plural ift%ﬁof IH}ate aped fin rrenbﬁrs 575 Ih‘%i(s

proj ect FPERPREETUE 0PFEETT & PREIIVALR BUPF B G A A HR SIS S ber
575 are fqorped fo be thin |n order to enlarge the surface area, and are

di spose&n&fgﬁnﬁ%w Flefe PP a8 SFoRHEe et el AreeRERSGih SFNSn RSNt o

i ncrease the heat dissipation efficiency thereof. The heat dissipating fins
571, 51 i lsotryeons43% num substrate 471, can be conprised of a material such
as alum numnitride having high thermal conductivity and excell ent

i nsul ati on chamagltermghisubstraand4t ashowe iprivgute dasvatfover pnoabés 0O gnoetdiod

such as drawi ng or punching. 15 Like with the aforenentioned enbodi nent,

t he protthersomthat Hak? aohote abave) e imoklsd Sona h @ydhdtiareginf | 14 adnigated sbétéon
grooves 573 of the heat dissipating fins 571. By fitting the protrusions

573 of tf@ae Bephsdli S Patalitgof profusidds 442 Bat BiCe MRV Shert A8rdd éh&ach o um

substrate 471, and sliding each protrusion 472, 572 parallel to each other,

the at t aERRALSURLACE of T Bl NEgRE Rt uiliAShiakl M8uliinae 71 can be attached

‘to the rugated section alum num substrate 471. Thus, by

b
engagi ng t he trusions 472 an rooves 473. of the gl um num.substrate 471
and 1Phe pr ot r Ao shUtagR sidforr B 87815 S micind 4 BB AR N 1
nmovenent .tha%. separ at ef) t he %&Hm num.subi%%ate 471 and the heat dissipating
fins 57figHRtgRe HPEFUS £ RINIUgIRBY “¢4an be maintained in the attached

state. In this_way, the thermal conduction 25 efficiency between the

al um num substHeatdissipating§nehe heat di ssi pating fins 571 can be maintai ned
at a high level, and screws and the |ike used for installation can be
omtted. 31 Heatdissipaiitg fins-thatTire cothpyeed offan taltechnomt sedacedvigdr attashesoo a he
al um num substrate and the heat dissipating fins are not limted to the
shapes sbhowpgatedisdchion bigytidedson theloveagutisceasfthsHapéenunh adbsprateyardiespleratiey b nt

t hermal conduction efficiency. In addition, the circuit structure inside

t he 150diife | shap@t flosMich®dbd GndthlRdd SHOME ioWwek NRirfab@Usfethe aRghibil Sdsfatgat ed
section of the alum num5 substrate and the heat dissipating fins can be
appl i ed HQnflTHaE YpRlof HBA WiGHathk Glls SRUEREWS $n Figs. 11-15.

The heat dissipating fins 501 shown in 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 beat 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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circuit conponents that are thought to produce a great deal  of -hegt ﬁz i
shown in Fig. 19, heat dissipating fins 331 can be sinply attache M ‘étW?
to the surface opposite the nounting surface of the al um num substrate 301.
The heat dissipating fins 331 can be integrally and sinultaneously forned
with the alumnumnitride plate that 10 forns the al um num substrate 301

or can bg Rédetsh@tkdt 8istaR8e VetidcRUBHUBBEF 34 CordQLidP IndrI8E TR |Héat”ﬁis§f89ﬁoﬂ hem

thereto or adhering themthereto. If the heat dissipating plates 301 are

fornmed tggshe,l gl with the surface opposite the bare chip conmponent
mount i ng sur?&@%%%%'the al um num substrate 301, it will not be necessary to

install separate ;heat. di Ssi pat i 4N nd.it wil| b ossi.ble to. i ove
the heat 15 Cgif#&%‘??g‘ﬁ%?‘ﬂ%ﬁ n%ta’i#(e ?}?eﬁﬁ?’ﬂ}ﬁ“hﬂmséﬁtﬁgpﬁ)’a?@ l??(ffmﬂnﬁ‘aﬂg rial
Applicability Jn the power nmpdyl e according to claim1 of the present

i nventi o‘h{naiel‘?é{ Bh ﬁ%éﬁ‘%ﬂ“@&%&%ﬁ@ﬂ%ﬁlﬁgr@e@ﬁ‘f gerndyriveend cxgeilent weulgiien ng
on the mounting substrate can be formed by wi re bonding and the |ike.
Becalse ¢harastagistiesagnd eanisl pfeduasg widemeroe¢ssinganethedisueh ap dradngen pinchinge
wiring can be shortened and the effects of noise can be elimnated. In

addi tion, becallechexdosipdtipg fing 003 ad hitadhed sbehrihaatledattaheent fuefats 504 g t he
infiltration of corrosion, dust, and small aninals can be prevented. In the

power nogliheredac dity ebrfugated sedtwn™M03 oFfthd flamdies eliistrh@\VieN | ardnare hélerédiheRed i on
bet ween the bare chip conmponents and the wiring on the nounting substrate

can be f@ithes 2eachined hRIRANARIaABG it [theifhal BRIAMS Cort BY Snédhs I0T% kin
nol ded by nmeans of the nolding material, the wiring can be shortened. \Wen
a large gr of conponents generate heat, 32 25i~~1t~ 2Qi~r the

.power nodul e can be constructed such that the heat is dissipated via the
al unum subst e.ln the. r..module according.tq claim.3 of t r esent
Mrveltti on, o roaet cabfubhlif R mRe ol i 3 e gt utint s s gt BB
insulated fromthopse th pr.qduce 5 conparatively ljttle heat by f i ng
the pri nt§§ORPFAFLSEaR 304 R i i Sihirale A0 B e epchmsn welhes 204 Al
circuit conponents are nounted into a hybrid shape. In the power nodul e
accor di ngeteatdisginpting dmstiRe, Fmdethanthe thommal iconductipn effigiencatirope the Hpginureat
generatig& circuit conponents are nounted on top of the nmounting substrate
as bar e spipate dbhtnthetheat diesipatingriinseS0d fwillcheeerceNerd) ai thaherd gehantef byrthei a
t he heat dissipating fins,

power module 300 can be dissipated more efficiently with the fin members 505 of the heat

15  dissipating fins 501.

The heat dissipating fins 511 shown in Fig. 12 are installed on the aluminum
substrate 411 shown in Fig. 7, and comprise an attachment surface 514 on one side thereof
that attaches to the corrugated section 414 of the aluminum substrate 411. The attachment
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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10 and circuit malfinctions can be prevented by nmmintaining thenw?@ @qp o004
suitable tenperature. In the power nodule according to claim5 of PhEvY el
present invention, the task of filling the space fornmed by the nounting
substrate and the side walls with the nolding material can be nmade easy,
and the bare chip conponent nounting surface of the nounting substrate can
be accu&gﬁg&qugﬁgﬁd 15 I'n the power nodule according to claim®6 of the
present |nvent|on is p033|ble to use the conductive pattern enbedded in

the interior tﬂ%&t &ib lfln% §19, ﬁ?@ﬁ)ﬁq}ea{ 55?51%&& gLﬁrfs $h SR ShovB l;é: i he

possible to nDunt circ Ienents such as e tic condenser’s an

i ke that are 0_integyat.e. ul e .acc

cl o m 7 PR B?é'ls@ﬁ{e“fﬂfqe‘é% oAy Pt R Fﬁ%ﬁoﬁ g el
circuit and the controller for the inverter circujt to the nou n

subst r ateécgkenbg}s@ lafiAn heraripasisnt dacrl Do BIAIPSShYIE RePRO TG m?tﬂ?éﬁg%as
necessa&¥ to again conS|der the spatial |ayout and thermal design of each
conpdnerfrawinger pppchéfg ect s of noise will be elininated to the greatest
degree possible by shortening the wiring distances, and i1l effects from
the infiltratilde leht dissipatsigofips dhlsarwattthchﬂhbuchaﬂlhwesaﬂmﬂtmerbem}faewém &d. 25
In the power nodule according to claim8 of the present invention, each
power nodhtedeatheherogapd sstidn dfl 4 of heaflumirplisubkirkty 40f, dndraee sdtieped thereto
conponents, and the bare chip 33 25 I‘you 20~~ conponents can be nount ed
on the alNafuiftaskiashtr Abfiod TR asl dcréWin sﬁrw hRaAQE N ERNRSI der
the spatial |ayout and thermal designs hereof e power nodul e
accordi ng.d.0.;.cl aim9 of the present invention, by nDduI|2|ng the inverter
.circuit t%at controls the conpressor of the air conditioner, the size of

T e
I
B A 45t A 80T A S5t FERT S

accordin it wll not be necessary to have a different structural de5|gn
for eacHhe %ﬁé dipsinaging fias $bt. anduhesetreithermab conduetion gificiagy fromy fe alpmium e
nunber of man-hours needed for 10 structural design with respect to the

| ar ge numbsratef1diof the heattdissypatiog dins Sbhpril dsexeellontishd thehest getnsatgd baitthe
reduced. In the power nodul e according to claim 10 of the present

i nvent i growelr meodsilez 2000¢art e ddepated noaa effeciengigueiil they finmontbang St hef fherbaadt or
controller conprising bare chip conponents onto the al um num substrate
tquBhERhMmkﬁngEB§51plFCUIt conponents and 15 nodul i zing them thus
elimnating the need to again consider the spatial |[ayout and thermnal

desi gn t her eofppel Heart hﬁssgiaim%%%' 52 PRASWAGROFE! A9 5:@ 1?1&1%11&1 bh Bt bgiRnesent

i nvention, by nmodul 1 zi n electric power tnit of the air conditioner,

S0P R oSBT e U252 e
| 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 entarge the surface area, and are disposed with

a predetermined distance between each other in order to increase the heat dissipation
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20 can be elimnated, and a highly reliable device can be provided, In the
air conditioner according to claim 12 of the present invention, thé BINOY 2004
effects of noise can be elimnated by nodulizing the electric power unit

that serves to control the electric power supplied to the conpressor of the
air conditioner. In addition, foreign objects such as snmall aninmls and

dust thatrRney tHeflo® the electric power unit and cause problens such 25 as
short circuitihg and the |ike can be prevented. In the air conditioner

according to clal .of the.pr iavention, the.si of, the 34 ~ 5N
A oG et Rt isGipabliE AL S Bhce o B (8Pepa B S Bbveh DBt v Br
nmotor controller that controls the rotatjqon of the fan notor of the air
condi t i oﬁ%?l?nsaeﬁOO’%&%atQ‘%Sgﬁlwr FRIERLHEds BeViP N AHTPRG cPRERCErFeand. of
noise and the ill effects of the infiltration of corrosion, dust, and snal
ani mal s &rellent; ipsaiagchamnciaistiefe apdwan beguedused ¢ty aliprpessing msthed 1mchps t he
present invention, the heat generated by the circuit conponents nounted on
t he rundizpgngenmuackingan be efficiently dissipated by means of the

corrugated section forned on the heat dissipating surface of the nmounting

substrate. | n Tiweheowissipatity fes Q¢ areliatigeHed satlaitimt 1he aftachhenpiefests524 is
i nvention, heat can be 10 efficiently dissipated fromthe heat dissipation

surface gdirfed tb thd\eorfipitdisagichliamehd SiufPhnds dutichiz 2N, hitbate Alihd1ed SeRlhet i ¢
resin and an encl osed type of nodule is fornmed. In the power nodul e

- accor di ngrith Oy b@ddMinkft Hemtd¥e sRheSE Wred ' et b’ ILEGHI €
conponents nounted on thee m)lsjnti ng srﬁﬁ%gﬁﬁrg{r%lt%ag?gi%gﬁtﬁ%ﬂg@sgﬁgﬁgd
because L. um num havi ng a high thenno-electric conductivity is used as

the nmounting 15 substrate. In the power nodul e according to claim17 of the
present inventyon, the attachpent surface.of .the heat dissipating fins has
5 ol ugat ed SHAG QRHOIdD b TaREi 1o i 1S FEARIRATS SPISRG HER BEMERRe of
t he nnuné%ng substrate, and the thermal conductive efficiency bet ween t he
heat di sSSPFREPEYSE peetign d2¢ 19& heoalwminvg suhstates2d and thepitashment sustpse SPhef heat
enerated 20 fromthe circuit conponents nounted on the nounting substrate
g omt| np . ) 9
can be efbpibeptedissigatingfinsrhi2it anil thus theethhoer! condwitivatefigeridynfsom dnelaluténum
ef ficiency of thermal dissipation can be inproved. In the power nodul e
accor di ngpbsipate Uai ne 18 heht dikepgiingSant521 nvidiritd eeelléhearsiuhé dest geneatedfbytthe
heat dissipating fins of the nounting substtate can be enlarged, and the
heat di spovpatmedule 300 can be dissipated more efficiently with the fin members 525 of the heat
15  dissipating fins 521.
The heat dissipating fins 531 shown in Fig. 14 are installed on the aluminum
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 platc 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
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ef ficiency can be inproved, by neans of the protrusions that are
rectangul ar in cross-section 25 and the grooves formed in between & BeNGY 2004
adj acent protrusions. In addition, when the heat dissipating fins are
installed, the thernmal dissipation effect can be inproved because the 35
25 h 0 > 2~~"a contact surface area between the heat dissipating surface
of the mpERidRInGEPstrate and the attachment surface of the heat
dissipating fins is enlarged, and the nutual thernmal transm ssion
efficiency is ”I'hgﬁl%gtvcﬁgsi diihot Al IRk HRAM, d%ﬁéﬁrn%:ﬁr% 4R fddd 51}0%% O Bde

the BUrface area at

present invention, of The issipating ti1ns of the

nmount i ng_substyate can .be enlarged,. and th eat dissjppation efficjiency can
e or doBtte, BF2.naltgal s B ARrinid utideabo e, bigh WRGHA arbrdc il °a
cross-section and the grooves forned in between the adjacent protrusions.
In addi teeFHentisHiaing charastestics; mgd Farybe prrduggdewith ot proPesaingRethod snehpss

di ssipation effect can be inproved because the contact surface area between
t he heatdraviggiopaundhingsur f ace of the nounting substrate and the 10
attachnment surface of the heat dissipating fins is enlarged, and the nutual
t her mal t r ansfihsdieandis$ipatiigefiny 58 b arenpitaetied sudhnthhihthe patselimensdukfaca 680 idi ng
to claim 20 of the present invention, the surface area of the heat

di ssi patadbgred tdtheQbriapgedvestivh 134 4 Bt dl@hBueAsubbeate 1B Br@ddre adidrddtBeReAt
di ssipation efficiency can be inproved, by neans of the protrusions that

are tr aRempiaf AlttabAnEXORSHBACHICA sl R rél ol RErQAO MR U BA nldndgeRRI T he
adj acent protrusions. In -addition, when"the heat diSSipating fins are
installqgm@ﬁﬁe t hermal dissipation effect can be inproved because the
.contact ‘surface area between the heat dissipating surface of the nounting

subsfrate and e attac nt ,surface of the heat dissipati fins, is
ont gec and VRE FAAERET R AR mPRg Sirs B et iachisRO Sirble aiobattieenso |
t he powey nodul e accordiqg égﬁclain121 of the Eresent i nvention, the
sur f ace 18§ exTygatad secion #3410k he phimpingm substrale 48 handrierationmentsuirtaes 234 ah be
enl arged, and the heat dissipation efficiency can be inproved, by neans of
the prottheBeas dessinating fne S3branddthus thedhermal cpusistion efficicn fiwm the dwobwes
formed in between the adjacent protrusions. In addition, when the heat
di ssi patshbgiratd 43! tor the hnatt dissipading tfins 58 hevittdle cdcalkinpand dire béat generatad bipehe
i nproved 25 because the contact surface area between the heat dissipating
sur f ace pofvet rrdolu300 ey Balbistipabe nevredl cffit@entlyt vaighh RNin Saehitaees3 of the Heaat
dissipating fins is enlarged, and the nutual 36 25 ~~J U2t~nJ~ thernal
transm sidspatigg fhebency is inproved. In the power nodul e according to claim
22 of the present invention, the surface area of the heat dissipating fins
of the nounti S : : e I d I SSipat h.on.

e Shilp tdﬁs%%y;égﬁgrﬁlﬁ s8N ‘?ﬁﬁﬂ eﬁg.r 1 ? e Hﬁ&&uﬁ E? tlial?eellﬁﬂmum

ef ficiency can be Inpro by neans o rusions

hem spheri j osss.seqtion and .t he grooves. fornmed,i,n _between. the

i nconcubsite 101 SeSCRFECH Rl SRRRGS RLARESR: HRECE S4b dnd e updSe
dnstalled, the thernmal dissipation fect can be igproved. because the

cont act %lg"l’i rﬁ%tﬁ s 49 dhe ensrigated SFH%O%%‘E{ oﬁ&@gﬁmwgsuggmtgéglof ‘F‘l@ﬁ"’rF&?Hﬁf"i ng
substrate and the attachnent surface of the heat dissipating fins is

enl ar gedWfagsd4dnis comptisd eltroplpeality pherpereaspasHons 543cm@nWblchﬁ%i%Pl@VEﬁPnﬂo I n
t he power nodul e according to claim 23 of the present invention, the

sur Rece 442 e the alvroingansubitretsi fhit.i richef atteshmentt suefaco Sddi cup beladhared ¢o ¢lan be
enl arged, and the heat dissipation efficiency can be inproved, by neans of
t he pr otcpursgaerbsestios 444 opiheahmiatmapabisttate ¢410ss- section to bul ge outward,
wWth respect to the bases thereof, toward the sides and the grooves are
recei ved in baheaent diwipadh@ Rt 591 Qbd UsMPASed bh aapRlikdlitprof Pitel kidpbd ot he
15 protrusions and grooves of the respective nounting substrate and heat

di ssi pabidigheld B35 MRV BRBAL FAA1hS SR BbAskith NRe IMQCHIRER S aEa S 4RE qﬁgtﬁlﬁ; ed,

and thus they can be maintained in the attached state wthout the use o

at t achngl, Banss SHGhA% B Y06 Adthd: rt-'c?eﬁlia}ég thefhrtabe areg, and drf zigpasEaél}viﬁ;l ai ms

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

efficiency thereof.
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1. A power nodul e, conprising: a bare chip conponent that conprises an
electrical power circuit for controlling electrical power; a moungignggy FGM
substrate on which the bare chip conmponent is nounted; a nolding materia
conprised of an insulating resin that nolds to the surface of the nounting
substtate on which the bare chip conponent is nounted; side walls that are

di sposed on edgrsdf dikdiga d 9, sNdsild %&ggﬁ&igﬁtmg £l So4L Sl ARRNEC

surface on which the bare Chip I1s nounte at” are conprised of plate

shaped t hat . f na synthefjc resin i j

conduct ?‘%@?astg (% é)? ?\a P%Eeglﬁ%gg(ggg? aglﬁ’%}]n%nn%ﬁ%dﬁg ngé‘r&r%% 3‘?%“ ap’%pﬂ%tlt &}n‘gﬁégl sBo%%dd

i nside a _space.forned the mountin ubst r at d the side | Is and that
o1 ds ¢ PRI BP0 s e At g b sradipl st pioreine mifed Sipss
conponent is nounted. 2. The power nodul e according to claim1l1, wherein a
pl ur al i t4F2WMPEPENEHNS conponents are mounted on the mounting substrate. 3.
The power nodul e according to claim1l or 2, wherein the bare chip conponent
i ncl @des an | Ghehligat disaipaiing fins Gé bdreattachpd isuehethahviliel aftpchiventdsurfaeg Sfi4 is
nmounted on the mounting surface. 4. The power nodul e according to any of

cl ai ns Jladhered to Wearosiugatel seativn/idid nd tisdisinimine sutatrpteidd é sandeat adliessl thatetang
fins that are integrally disposed on a surface opposite the surface on

whi ch t heitlp ameateRhPestomRedANSuchSagTBHEWRE, tormhh endd@VE rorMPE e@nfEQr @dsiiy t O
any of clainms 1 to 4, wherein the bare chip conponent conprises an inverter
circuit fhatiagiconverts commercial ac power to ac power having a

predeterm ned frequency, and a controller that controls the frequency

out put {1 om 38y o e 3 il urhBE Y B § o€ bfifiident Corsab1SAONRY oAU ©

‘according to clail erein thernverter cir 'S conprise

convert that rectif.ie 0 rcial ac power to d ower, an inver hat

comiEr 1 ahe kbl idchot Baf SERR ffionty ol 448 2n8 REaFisndR Soaths 57 ohin
e.converter, and an inyerter _driver that drjves the inverter. 7.

co!
TL'evﬁiméter hedt hssinating fas g1 andoiheg fheghgmmag congpshian ghiqency g theralwppmm ¢

controls electric power supplied to a conpressor in an air conditioner, the
conpr essubstesn tbiq thedicardisgipaiing fos e rwitldwrexsellent.randithe hepy generaied by the
refrigerant circuit. 8. The power nodul e according to claim?7, wherein the
ai r condiowen marduiles3@bopr bs disiphted nicra effidentlyr withi dies fiamenbers F4wof thetheat
exchanges heat with refrigerant inside a heat exchanger disposed inside the
ref ri gerdisdipating ¢ins 541.and a fan notor that rotatively drives the fan;

wherein the bare chip conponent further includes a fan nmotor controller

t hatyscont r ol s (A@héirhéd s@ictinRSof ARmAMUN® Substrate and heat dissipating fins)

Attachment structures for installing the heat dissipating fins to the heat dissipating
surface of the aluminum substrate that are different than the embodiments noted above can be
considered. For example, assume that each of the tips of 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  Dbase thereof, and that the shape of each groove positioned between each protruston allows

each protrusion provided on the aluminum substrate to be received therein. This
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9. An air conditioner having an air conditioning unit that exchanges heat
between air drawn therein and refrigerant that circulates inside 8 g wny 2004
_ 4t
refrigerant circuit and then supplies heat exchanged air to an i ndoor

space, and an electric power unit that controls electric power supplied to
the air conditioning unit, the electric power unit conprising: a nodulized

pover Mgl Nah oiws HEAARTnOlincPaDaRE ui e agﬁﬁgﬂﬁ%stt@%pﬁm%ﬁﬁfr ate

electric po Cl I’CUIt COI’]tI’ |ng electric po nounti ng Ssu

on whic ar onent i s noun that is
corpr | satdtagivd n6fh BB RSP P 0, Bl
nmount i ng, substr.ate on mhlch the bare chip conponent is nounted; and side
wal | s tt'%ﬁsc’al?eéhﬂ 0s&d3on edges of the nounting substrate and which extend
above the surface on which the bare Chl% is nounted and that are conprised
of plate shapedn pwpbes sebiieteatSd showmen Fig: d fnzoustatbapewer medile 3@thidal washi ch
a conductive pattern is enbedded. 10. The air conditioner according to

cl ai i 9, mblded by mezospf thsispatheticesprmsaiabovhat Acontgabdsachien dipisfbrnadd on
refrigerant circulating in the refrigerant circuit; 39 2 ~NQv' 2004
wher ei n thbéovarsarfady theeofiientonssiites pttruslods U4 thapaeddrmidiaduch thas theplared to
the conpressor and is conprised of an inverter circuit that converts

COMMET Ci HralRE vRAWRICh lofheR Canld PIEEveR 1458 tﬂtte.é@t&fﬂw Ry deh QAR Ypro@iibA 454,
controll'er that control s an out put frequency of the inverter circuit. 11.

The air Eﬁﬂgjﬁﬁﬁtﬁ{ 4 Qedtcﬁ“a AL 059 é a 1455 Wi 'Bﬁ{%e%ﬁ%{vﬁtdrtﬁe dfsé‘”
t hat produces an alr at exc anges eat withre gerant I nsi

heat exc dj;:SpQs trl erant circuit, and a fan m)tor
t hat rot%@%&ﬁmglﬁeﬁ% SRy p corrponent further

rises a f tor. contr t controlsr on of the fa
12. 18 pover mochsibgat dissipst %% R0 OB S el EnaRacheRTREe P10
menber having a high thermal conduction effici ency, t he nounting substrate
conpr i sitht attchesunithe gosugetalsechion 4pe of therplaneain fubsairetS1ci The pttadhment

controlling electric power is nounted and a nolding material that nolds to
the ele ace pofes canpmsgiltofipgoitisgresEd: thahfit inthdlxt godoged #3 phthesalmhanme on
whi ch a corrugated section for heat dissipation is formed. 13. The power
modul e ambsirald #§1.t amdcgrabmes1sss thhereekivetthe proatinions @58 WiTthe alvarigurh hebitend
di ssi pating surface conprise a two-sided mounting substrate. 14. The power
nmodul e a4310r dihe Gatlabhréibriti irfhde 56 1chn VOQHBERd tHah&RBALERE section 456 of the

15  aluminum substrate 451. Each protrusion 554 is comprised of a base 552 and a tip 553 that

bulges out toward the sides further than the base 552, and are T shaped in cross-section.

The heat dissipating fins 551 are comprised of a plurality of plate shaped fin
members 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 compriéed 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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subsStrate conprises a plate shaped substrate formed from an al um pum i ypPents
of metal and which has a copper wiring pattern fornmed on one side thereof.
15, The power nodul e according to any of clainms 12 to 14, wherein heat

di ssipating fins conprising an attachnment surface that attaches to the heat
di ssipating surface of the corrugated section, and a fin formati on section
on whi ch; e, egkf | i i . .

i ssi pat Ty e ePacs 5 et nfhar O3 Eue AT, WG RRLE Gl i dfss, 554
according t ny. of ¢l ai 2. to 15 erein.the corrugated sectjion i
conpri segm%lfelg?aef‘ghé) etgg 6#8?%@%%9%&&%P?ﬁdﬁ?si?atlégo@?-é{écf%ﬁ% and
which are forped parallel to each other, and grooves that are forned

bet ween %Hﬁcg?fgrgtthgg’mga@ﬁﬁm%tdﬁ?%@%ﬁ%§1.bS‘I’?tF’ 4¥he power nodul e
according to any of clains 12 to 15, wherein the corrugated section is
conprised of plasebykagasinghetproisisions 45dvandgeroevesripdl ofrthe pbssinemowbsirate and
which are fornmed parallel to each other, and grooves that are forned

bet ween 4| @cicht pptoisions 564 and g ovahes Jpafthe hea diidsipating ding 56T, hovearent tdfat
clainms 12 to 15, wherein the corrugated section is conprised of plate
shaped psephtattsitanslutidmind guistrarerai Aidlthe hes ShisRatih®Ass 35T b€ Regalated, andred
parallel to each other, and grooves that are fornmed between adjacent

protrusi @a§ thekOcan' BE RANRINADHULE AGSRIdLEE. t ¢ JRY \ﬁ)ziy, Gh@NBmAR chftiutBon | N
whi ch the corrugated section is conprised of plate shaped protrusions

havi ng sgRbichsd HrbRL ﬁﬁﬁg'o [ r [ I to. each
ot her, an lgirié og’es t g%gztre %nﬂ%sﬁﬁgﬁggnﬁl&djﬂla{%%? dg%%’ta?%?%ﬁgé.ﬂz%n f?‘l‘%e
power nodul e.accor dj. tq any of clains.l2 tq,.15 rein the corryugated
Soet! on PBRGReDAde, BRIk S EioR o bE Bt Sof % ha
are hem spherical. in shape. 21 The power npdul e according to claim 15,
wher@ n the h amg%aﬁb%tes‘tﬁlfsae & Fignd7 movnts the pewssnedyle 390 Hat was
attachment surface of the heat dissipating fnms conprise protrusi ons whose
tips havdokled iy pecapyotihs synthetiq resin nptddebobel gb coutgmedisactnmrtas isformedion
with respect to the bases thereof, and grooves which are received in

bet ween tdjlewesurfpeathergef, origch enprises protrusions 464 that are formed such that they are
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Thus, by engaging the protrusions 464 and grooves 465 of the aluminum substrate

15 461 and the protrusions 564 and grooves 565 of the heat dissipating fins 561, movement that
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 Ievel, 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 othef, 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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members 575 are formed to be thin in order to enlarge the surface area, and are disposed with
10 a predetermined distance between each other in order to increase the heat dissipation
efficiency thereof.
The heat dissipating fins 571, like the aluminum substrate 471, 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.
15 Like with the aforementioned embodiment, the protrusions 472 of the aluminum
substrate 471 are fitted into the grooves 573 of the heat dissipating fins 571. By fitting the
protrusions 573 of the heat dissipating fins 571 into the grooves 472 of the aluminum
substrate 471, and sliding each protrusion 472, 572 parallel to each other, the attachment
surface 574 of the heat dissipating fins 571 can be attached to the corrugated section 474 of
20  the aluminum substrate 471,
Thus, by engaging the protrusions 472 and grooves 473 of the aluminum substrate
471 and the protrusions 572 and grooves 573 of the heat dissipating fins 571, movement that
separates the alominum substrate 471 and the heat dissipating fins 571 can be regulated, and
thus they can be maintained in the attached state. In this way, the thermal conduction
25  efficiency between the aluminum substrate 471 and the heat dissipating fins 571 can be

maintained at a high level, and screws and the like used for installation can be omitted.
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10 forms the aluminum substrate 301, or can be attached to the aluminum substrate 301 by
thermally melting them thereto or adhering them thereto.

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 accbrding 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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10 and circuit malfunctions can be prevented by maintaining them at a suitable temperature.

In the power module according to claim 5 of the present invention, the task of filling
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 fo 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 polssibie by shortening the wiring distances, and ill
effects from the infiltration of corrosion, dust and small animals will be prevented.

25 In the .pbwer module according to claim & 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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) 0Z9%4. 090808 £)d- AV A ORAAREN (He-clinti#B B4, nmd;a Hihlly' reli4}d deYite 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 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 canbe 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 fhe 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 16 of the present invention, the heat from
the circuit components mounted on the mounting surface can be cfficiently dissipated
because an aluminum having a high thermo-electric conductivity is used as the mounting

15  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

20  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 subsﬁate can be enlarged, and the heat dissipation
efficiency can be improved, by means of the protrusions that are rectangular in cross-section

25 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—sectilon and the grooves formed in between the adjacent protrusions. In addition,
when the heat dissipating fins are instalied, the thermal dissipation effect can be improved

25  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
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substrate and the attachment surface of the heat dissipating fins is enlarged, and the mutual
thermal transmission efficiency is improved.

10 In the power module according to claim 23 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 whose tips are shaped in
cross-section to bulge outward, with respect to the bases thereof, toward the sides and the
grooves are received in between the adjacent protrusions. In addition, by fitting the

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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a molding material that is disposed inside a space formed by the mounting substrate

and the side walls and that molds to the surface of the mounting substrate on which the bare
chip component is mounted.

2. The power module according to claim 1, wherein a plurality of bare chip
components are mounted on the mounting substrate.

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

surface on which the bare chip component is mounted.
5. The power module according to any of claims 1 to 4, wherein the bare chip

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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fan;

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

9. An air conditioner having an air conditioning unit that exchanges heat
between air drawn therein and refrigerant that circulates ingside 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:

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; and

side walls that are disposed on edges of the mounting substrate and which extend
above the surface on which the bare chip is mounted and that are comprised of plate shaped
members that are formed from a synthetic resin and in which a conductive pattern is
embedded.

10. The air conditioner according to clzim 9, further comprising a compressor

that controls the amount of refrigerant circulating in the refrigerant circuit;
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inside the refrigerant circuit, and a fan motor that rotatively drives the fan; and

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

12. A power module, comprising:

a mounting substrate that is formed from a member having a high thermal conduction
efficiency, the mounting substrate comprising:

a mounting surface on which an electric power circuit for controlling electric
power is mounted and a molding material that molds to the electric power circuit is
disposed; and

a heat dissipating surface on which a corrugated section for heat dissipation is
formed.

13. The power module according to claim 12, wherein the mounting surface and
the heat dissipating surface comprise a two-sided mounting substrate.

14. The power module according to claim 12 or 13, 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.

15. The power module according to any of claims 12 to 14, 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.

16. The power module according to any of claims 12 to 15, wherein 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
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corrugated section is comprised of plate shaped protrusions having semi-circular cross-
sections and which are formed parallel to each other, and grooves that are formed between
adjacent protrusions.

20. The power module according to any of claims 12 to 15, wherein the
corrugated section is comprised of a plurality of protrusions having tips thereof that are hemi-
spherical in shape.

21. The power module according to claim 15, 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
the sides, with respect to the bases thereof, and grooves which are received in between

adjacent protrusions.
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