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Specification Power Mdule, Mthod for Producing Sane
and Air Conditioner TECHNI CAL FlI ELD The present
invention relates to a power nodul e that perforns

power conversion 5 and to a nmethod of producing the

same. The present invent relates to an air
condi tioner in which the$ e{(gz\/\d/géra%l dule is installed.

BACKGRQeND Méuld, e thal fyr rﬁumgw Sameluh@ ASCohditBher Y
igur a power sem conductor nounting
TE&E‘&F%E{@%‘E}/MI ch is mounted a chip such as a power
sem RNCHC? nheREret8ilio a #gw@mn%ﬁhlg Bt ﬁelrf&lrrgs 5}50\6\%% Yonversion

| arge, ‘a non-power sem conductor nounti trate on
andvhiacghethed nﬁpmdecdngthe ls@nehi "ﬁhespneherﬁmvanmnmalsmmm.stte an air

e he ssion i s elat ly small, and a
co“gﬁbqlﬁeﬁﬁl ﬁjteé}oﬁvermg ‘_Hma{a!l patl ng fin, etc.) for
BAcqm;Rmleml |y the power sem conductor (e.g., see

Pat ent Docunent 1). Patent Docunent 1: JP-A No.

© 2004Typicedlyce povwer mh@lulaOS PREMEOLY THE2UNAENTS R PRABICEMITG
mo%]f_tm%%ug@tggs b a 19%%@%?&39“ l‘).}pcslug n%%:p% er, s%%lgéogiﬁyctoxy wﬁose heat

INng Su um ni

| eml\sblos & rehavem/larga nciodtjower YerhiohdwiorirBo@tipl: eyteaRSont Wikich is

V\g ifm conductor nounting _substrate because it is
mowg pear il ¢ P@W@S@a@@r@q@@nu&ﬁg@wa%%ﬁﬁpm&mﬁéafelaéwebr swepll, and
; t he
2 oo Hh e Ao UTEardhRATHE A WED e OISR p | O
sem@@b@tss(a‘glmcPa’entlbommmhtépoxy resin is enployed as

beo At D Ehe o a broronAide LD o ssi on amunt is
DISGLOSURIKOFTHE INVIENTESNI conductor is not nounted
thereon. Ordinari léﬁﬁ a nmounti n% substrate nade of

PRABLEMATOBR SO VER B THE INWENIT6Rbensi ve than a

nou made S t hi s '

ar atiRe e Sty TP SRl DaaR oyt gL odfpmic
whdsh eh@mue&onﬂﬁdwlﬁf is Eightmaﬁploy&!?@ﬁlhabbﬁ@r @ﬂﬂcdﬂdﬁ&bi‘ M@unting

t he power sem conductor and the non-powe

subg(Ely ResaBsclt Brnepessary iptalsase Shedrrefpmenihef heatsising feam the poveer
senﬁc%ﬁgﬁct&otoatﬁe bINEIIE S ik étﬁ%‘? aﬁﬁ Oéﬁl%uﬁtﬂ%osglg%’cga?@ﬁﬂ&? of  resin

costs during productlo
such;@ gess fdfer tdinfopred poty tenman Emlph)yted) aﬂﬂﬁ\ihﬂ-@oﬂrepmnﬁbonductor

o e e S AR BISCBL A e SRR SN BEPHI e ik the

powle® sénicbhdiictdr Y SR i@ tARREHS € SORIRRWE T2 AEHR g@gﬁﬁﬁta%r made of

a non-power sem conductor, one resin substra
alumiggim AL AETamEC is Thage ewe than a mounting substrate made of a resin, and

this is a large factor that leads to an increase in the cost of the power module. Further,
separating and mounting the power semiconductor and the non-power semiconductor on
two types of mounting substrates leads to an increase in labor costs and equipment costs
during production of the power module.

It is an object of the present invention to provide a power module whose
production cost can be kept low.
MEANS TO SOLVE THE PROBLEM

A power module pertaining to a first invention comprises a power semiconductor,
a non-power semiconductor, one resin substrate, and cooling means. The “power

semiconductor” referred to here is, for example, a diode, a power transistor, and the like.
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sem conductor"” referred to here is, for exanple, a
di ode, a power transistor, and the like. 1 ---- - ----
-- - -------"- Further, the "non-power sem conductor"”

referred to here is, for exanple, a mcroconputer, a

th I ke. urther t he
FusbIAd S R o SR i ot AL afaocompputes
a ROM Geadbely pieabie dndhediley FuftB&i the “BosHURBLtEA Breferred to here | is,
prodyced by a fiher reinforced plastic, or a _substrate

for pragRRie-ScsupiEe Broducadiby; onlyA e, BoRpriTategrodyssd by ldihes
rei V%r?l&cﬁf?ﬁgt?ce dr Qﬂ%sﬁﬁte ﬁﬁﬁﬂ:ed} ﬁlrberegl'nqx? wWhichidoSde ﬁr; 6 1RE is

acrrcuit ern Por e I'nci denta
dispensed gnd helsast oaona smla bstheanad;e ofawhinb a:mrdlﬁdpemem i3 formed.

ubs ateo bOth.SI es of acir pattern.is
InciPERAlLh Hong Seanieiar O LR a Sitrstied e oibpete Pﬂ& ga%ﬁeawf

whigh b @HbiS patteRitisToine o'%'at 18RS e¥in Whbdtral SRt bItndY & cits
resin layers) in a board thickness direction are

lamisiatad; adigrnataly with dsutagion dayerhespolagerssiam boartithickoessatirgction are

m_conduct.or 10 co
pard U OSEROMEL. SHE SRR Ron i Al bCS ruRE ihigandpctor
confifere aqueer sy cievuitfot perfaandng %ﬁv@@ﬁnﬂ@ﬂ@ﬁ Both the power
sem_conduct or are nounted on t resin substrate. The

sergeoBAvsier hdthe ooV FeRERPIpcter ae maupted 5w the rrsinywietrate.  The
cooﬁﬁgfnemgyafs sed il oficPRVEG! gx‘@g)%\%r i J;}?d type that uses
at C

I SS patlng Finto har ge eat arising from
a pdwarpommmduid ot tlmrtypeaﬂadi uE@s i Ihyattdlmm;ia&ag fiato diselgirge heat
fr ower .15 seni co tor is discharged to the
aris{5 iy POt T B Oh QI S LD PLEITEE BPTFHBORET o
semi@NBEISH i HBcRirgd {bIRPOISHE LEHRPEVeRInotiBR%s Afredtf! cTvHAd at air
degrees hi gher "being supplied to the heat dissipating
tempgratura/prertempetatuge beyaral tins oif ﬁlatsuusgiegmhbuhmbemgﬁwph@d to the

d hi
reals SRR, R SuplE B s B ol BBl whose
therfabe@duttivityie hiphygich 40 dh hRm#fivhhubstiks bf ateraic Mbsedte, is

_ he power sem conductor is 20 nopunted in order to
neefigqsgg

e Rayfer madule aslmsubgirats jop athienthe pewes emicqusaatos is
motfn® 1h%9dé¥?§éﬁéﬂ}ﬁ(§ﬂﬁi&é}1t'ﬁ@¥t A& O(?atlgﬁs or a liquid) whose

tenperature Is than ordi nar for exanple, is
ut i Hovexer, mhbine codmg mgimma(mtnchfmhmbe a gmra liymitd)| vehose
ertai.nin pre i nvent i th I arisin
tempSrEHG &0 ‘8‘6 ook i anemBle Sali bife fo R peEns of the
N | oV 5
P B I B B, RSB Thn ERS
semigondlicterccan e Shﬁicmﬂﬁ dlsnkgergtdoﬁ“Omah@pwertrtmlquo@mmhen a resin

s G SRR R b s B BB b s
powapsr;vhﬁadsﬂdabﬁky ohangrdit deneasiaRgfod ﬂqett&ﬁp@aﬁw@mé ch&laig

arising fromthe power sem conductor and the

‘mediusn ik thesseaseio heapprapsiatels chpsgediderending op thegmount of heat arising

: fron?fh% %We 9&]%1061&111%{2)&' ﬁncp&\éﬁﬁlcgi? S F th§ Gésup %ﬁfs’ﬁﬁ% p%ﬁﬁérb&x%

ower sem con € non- power
assuﬁmmnn,cmdhns lpOWeDﬂnodxﬂe, it Biomes pbssilatemotintiibeppieditsemicantductor
and };hryns(’mpp%vvv\?eg' semiconductor on one resin substrate. Consequently, in this power
module, it is not necessary to employ an expensive aluminium substrate or ceramic
substrate as the substrate on which the power semiconductor is mounted.  As a result, the
raw material cost of the substrate, the labor cost, and the equipment cost can be reduced in

the production of this power module. For this reason, this power module can be produced
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nodule, it is not necessary to enploy an expensive
al um ni um substrate or ceramc substrate as the
substrate on which the power sem conductor is nounted.
As a result, the raw material cost of the substrate,
t . , and the equi pnent cost can be reduced
atﬁlﬁ%rltrﬁéem%?lggi%ti on of this power nodule. For this
r easApowthinsdyle petainingd b e secdnd beveptietiseRepdvatmadul®pértaining
t]ﬁrgducti on cost. A power nodul e pertainj U((i:] to a second
to the {Esh{vERHgns WhgihibRepolingipans e coplmerlid pessagee 1 gopling
fluitl Y SR LB roupR 8L bobl 1@ PhdsREE. Scdoti . i
ulfI u?% passoz}l1 e. A c:o{cl){éiqlr}géPB %’%S{‘%dnﬁglgpg%@%lg f&ﬁ?oﬂggﬁh;retd ﬁ? gere 8
a fleiddbi emglifrp thedhoees sagieondivéor and dhdludes Biryd ghs, wefee or 2Hgtid (e.g.,
ere is a . f.luid for caoling the power .sem.conductar
afﬁ?ﬂ%ﬂffﬁ@f@&%ﬁé i pefrige lg?lr%&togﬁrsﬁl T1PR AP HoPeto example.
AddigibhdBethaRbolelciAs Pekshe B dibiddIR] R bpSdsite Yidk oPh nfbunting
refrigeration device), for exanple. dditionally, the
suriaed pf the resingulsterie en géidhsthe peersssthienmdueter ansisbes nor-peiee
ing ur e the resi.n _substrate _on which
Sen'?éoéﬁgggv\gé}tesem Ee?)ih d&gg olrn%an%lj? § sr%ieaﬁ% nf-ege&ﬁé fo fiere miay have & step.
semi Inahid powver medide, thehéat drising Eronibe pbivetsesiEdndacior is
here may have a_st eﬁ]é 10, In_this power
C

. referred to ; .
dischetest & gttt te Paregnaduimby e cpelis fyd Aopdnaincthe pooling
» C [+ - f+
Tl eSS S A S SRl B Rl
maiptarsdgean QuuepipeRiiperatine, thhihsatposiag frondthe powas séniognductor
s the.cqol.i flyuid i mai nt aj ned at .an appropriate
can B sp @Rty olsohreed b s paFer Sl v RO AdRIn SEbsicEle Whose
therBRILERINEOT 10w ¥erBSlopadf {dthé BRUhInAlubsiat Betlefoaa t he
power nodul'e even when a resin substrate whose 15
semigpadnetpr. c diwtthen When this powasunodyleispitalled imen aineonditioner, the

 rerERHER NG RRMER 4R fa, BLcon SETH PRI 430 Fooing i

whicloixdicohsrmesl, the refrigerant flow ng through the
refrigerant circuit_can be utilized as the coolin

f1 ui d* PowgRAu espeai@iiRmiocibird Anysaiien iSrfb@m‘@ergé?d‘{ég RfrHfning
o B BRI Sl SRBEIRLSHEIAUR Bl i
subgimgsage i s di sposed inside the resin substrate. In

t hi d t he cooljng fluid passage i .
i s o ERAPT e aeiRe tfiaraees BRSRRTfreide e
subsiftﬁtet. hirgr BRYRAsID Hithes pdwt8 ntHideld el RatveRvdeA %ééée&'lihg Gluid

| uid passage and the power sem conductor can

passspe radkihe doweiesteanshctoy car be shortengsowdiongsupmttiy firethis paver

O TN P T T I
the powe mddulcceventnhore cfickeilgr nodul e pertaining to a

fourth invention is the power nodule pertaining to
t he AR dnqdleaprriogng o & fourth invegtipmisdhe poweranedule pertaining

to tHe Wel M inCHBA b R thidREEAL M SdAGHES dorises temperature detecting

means and temperature controlling means. The temperature detecting means detects the
temperature of the power semiconductor or the vicinity thereof. The temperature
controlling means controls the temperature of the cooling fluid such that the temperature
detected by the temperature detecting means becomes a predetermined temperature.

In this power module, the temperature detecting means detects the temperature of

the power semiconductor or the vicinity thereof, Additionally, the temperature
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means and tenperature controlling neans. The
tenperature detecting neans detects the 30 tenperature
of the power sem conductor or the vicinity thereof.
The tenperature controlling nmeans controls the
cork ARG At EoMiplt B8 BBk o Y SoTHE M Ben 8 e gmperature
detexdelsy ﬂhettemml aw?eprle&d:e'hg trean £bbcgﬁﬁp&p;ﬁdldfeﬁninbd tcgii}'b@amre. For
. power nmodul e, the . tenperature detectin ans detects .
thi rﬁ?"Pe’ﬁEﬂﬂs RPHPETGRUE e tmﬁé%m@aﬁwgegg‘wdcﬁanth%@ppmpnmely
maMtfGhddl ty thereof. Additionally, the tenperature 3
controlling neans controls the tenperature of the
cool A pgwén mpdule pettainingtio & fidthtioyanéiomisuhe podet modde plryaining to

[ . b . .
T N —

the power sefidctinldctof el the apainpt MUiie p@fsaddis sE@ it the WdteSPlistance
be appropriately  nmaintained. 5 A power nodul e

betyeanthe Apgover sreqnductonqusdthe epoling fluid pprsegs:  nodul e

per tygiuhi i_hvention to the

B Bt nad L DRSS LR R b omducoran
the bexlingdhnid papsagedwshortee tanahelsiniest didighct betvaealthevtbrf patie

assage | horter than the shortest distance between
Sem?‘f?é*a}ﬁ%ﬂf-ﬁ&ﬁ C%Wé@ﬂ@%isw an@r thiereays; infgismowyegmodule, the

heaPARSRIPom e fdWied sBANBHATRS S be %@%&E%ﬁoﬁﬁé oﬁ@s@% I%ggﬁ power

bet ween t he power sem conductor an e Cco
modulgmgraxfsiantdy then shrordabarisihgfromtibe stopéwatseiicindncter.

bet ween. t he n- power . sem canductor. and the cqaling., .
{1 it i dodbie pesbiting 10°% i jAveniion is e PRYRERORgRFRaining to

any lolfiéhe flreEihvetios itd thef AFHING BRIAOWBEreRENE BREIGHES GX'thé PAYBE of the
.discharged to the outside of the power nodule nore

resig syhstrate o whighy the nomer srsmiconductor iympwnged isitbinnerrthpothsithickness
We : [ ining.to .a sixth
of ATEANCAIE iy A8 b SO e B 1) A g s
t he Ifi thispowentendul@nhd thidkhessfaf flidpdrtivest the Resindis®atd on which
t he thi cknﬁss aof the .on of the resin substrate

the B VSTPIBIF ORI W NBIOvEiE % BHETGs o thechiglpts 6d thesartiompltbe
resih Bidf3trhdR %n%ﬂi&kﬁ%%ﬁn—p%@vef BEniRO dule AR ihotdi€a r el5drrﬂl|1i§ reason, in

_Substrate on whic t'he non-power seni conduct or
this power medule.rthe powerzemizonductat is clasketotths adofing Sludd paskage in

.t on.of th in. t which. 1 h
com R aRacrenrboie SotliPhai”  FeRftabeninip o eiedulesthe

heat@iising rop0 el poRve® ferbidenditdr @ah Be ﬁiéélﬁfr%:e@tt@ 1R oUMIHE BE #hE Power
non- power sem conductor i s nopunted. For this reason,

module mensjestigieniby thaw the heat arisingbowrtheren-pometiiemicondsctor.  Further,
r ' £ LUk e 0 rison to
L A e e T
semipondirctonpid bé@mes kéffichle dr the h&i-pewér semidonudier®Ibe affected by the
h sem c%ndu tor can be djscharged to the outside of the
cal SHHER romy G IPeWEhPeaigpRdusioEnt Iy than the heat ari sing

e Thom s R R o Al Blen L 3 ok g ffpining
to the &\l inydnsion ohthepouk investon, cdmredtic therresih sulibeawiesonfigured by
Plurailflgfclfgf&l% ldltnbtff, ?E{nﬁtgg‘[%d v bbard thickness i?e%(tjigg.t ° u;tlger,btﬁe thickness of
the portion on which the power semiconductor is mounted and the thickness of the portion
on which the non-power semiconductor is mounted are adjusted depending on the shapes
of the laminate units.

In this power module, the resin substrate is configured by plural Jaminate units
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heat arising fromthe power sem conductor. A power
nodul e pertaining to a seventh invention is the power
nodul e pertaining to the fifth invention or the sixth
invention mherein the resin substrate is configured

It e boar
lany atecg ness d‘ﬂr e c egtu&? h e}ﬁmlh? ﬂ%heﬁﬁi gﬂ ﬂjgfpofthoél on which
thepower sxmiconduios hs mhmtabmi the ﬂﬁtlﬁﬁﬁkﬁb&h@poﬁt@n Bﬁ i@ the
and the thickness of the portion on_which t

nOBRY PR oSBT R AR arsadivient dependine aa Jﬂaﬁs&héﬁes of the Jaminate
er@ﬂﬁihﬂ&e%nt Hﬁhﬁ%%ﬁmoﬁ{ﬂet Qleesinasqb%@ﬁtgwﬁﬂ' f)m |k s(l}ape can
this power nodule, ‘the resin substra IS con 5

be mdmedrvathmamrﬁmrmgjmrm;ﬂex matkiningat ed in a board
rther, the thickpess of

h d . .
Loy KBRS ekl e ek i tenidn i B PoEeHBaAte gerieining

to aaRdf tHeefirktih Gditivn S0 Be et BivEARL LA fﬂﬁhé‘rh:oﬁﬂ;ﬁses a heat diffusing
non- power sem conductor i s nounted are adjusted

poreihe nﬁ%abﬁfﬁlﬁég phgisads & diffusingheaharising frontas leaﬁtdhe power

b
ol QRUEES e A0 AP B b 5] B2

spreadert althﬂmngl Yia, rmﬁemaiﬁeﬂ@h&mme fillep @it db®luctive sheet and the
llkpertalnlng to an eighth invention is the power nodul e

“pert ai ni ng to any of the first invention to the

sevqmﬁi BYEhb@le A ¥ aa@] Rfrth

di f fusi ?18 port?(g% Tﬁ{e égﬁﬁ#&lg}% ng 8@?&@5539 orth1s
reasghf Ilhljblls rnghedeuim the h@tfanemrg ditont tha powehsenpiovwtuctor can be

"heat d " ref d
disch§Ekd R SuRlds oFdfe palted mdihule SiBn BB Ry, "o £ hor
vi a,A poxfzélﬁﬁ&ﬁﬂé Yer€@mdp ed & iﬁ%ﬂf inktiRion i@HeHRFBMoMule pertaining to

conducti ve sheet and the like. In this power nodul e,

- the gightbanvention aad Aythso eemnprises en tleetricalinsdatim lepat.  Ebe electrical

I n t
ol R sk DS, RSk TR Eor i 8 B8
passage.si Tee ‘fmllectlital peuwetion gt e RRvred toMre neiy fHeGheMctital thBulation
nodul e rtalnlngtoanlnth|nvent|on|sthe
sheeﬁoz%eq\ﬁﬁﬁ%m W p@t@ p? arssimgy el appdtiaygiesinispbeiats on and
f ur theyis ¢, e ALAALALERaubA MRl Aol @Y BliwedIfic heat

electrlca |nsu atron layer 1s ose
diffirsragt le’tldﬁli arsi the cp@img fhuid pagbagdie Ptmdhs regsdd, i this peves agelule,
The, ~electric tion layer" referred to here may
elecgg:a]aﬂ %%W?’glef L??Ya]?re?ﬁ??e heet, an adhesive, or

par A sdwe nﬁcﬁﬁl'lenpér@i/rﬁﬁ% ®fa t%nm-ih{zénlu@ﬂ ?srthE: S8 wer &H@Lﬁt‘: %élttﬁning to
20 I n this power the electrical "insulatio

the giglthinvestion ende ainth svisation, therdieaheat dpfcadiin fnchued irothe heat

d1fﬁ.?sﬁl% Sﬂo@’@%{é ?Of‘ﬂeggzlai sl)plijea%Fp g%sﬁpg%ﬁd b&?\g 241% 85\%%?15%%0011&1@01‘ and

‘themﬁlﬁlﬁﬁtglsuﬁhge ¢ftthy eRireslibstistover nodul e pertaining to a

tenﬁf? invention_ is the ower nodul e pertaining to the

ei ghit this PREH sl the heat srerder issisprsaddietwomnche pawer
semid8AGuciR 2R3 URY mbSntlddGhHd& f R FH H6&8Fate.  For this reason, in this

power module, the heat arising from the power semiconductor can be processed efficiently.
A power module pertaining to an eleventh invention is the power module
pertaining to any of the eighth invention to the tenth invention, wherein a thermal via is
included in the heat diffusing portion. The thermal via is disposed inside the resin
substrate along a direction intersecting the board surface of the resin substrate. Further, it

is preferable for the thermal via to be disposed in a direction orthogonal to the board
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25 diffusing portion. The heat spreader is disposed
bet ween t he power sem conductor and the nounting
surface of the resin substrate. In this power nodul e,
t he heat spreader is disposed between the power
] : the nounting surface of the resin
Sm%ﬁ%éf@ﬁ?%%%l’g%%i s reason, in this power nodul e, the

heat Inahis pongr fnbdiie! the tHRawel vis edissuRel ke tiARsiRubstrate along a
rocessed efficientl 30 _A power nodul e pertaining to

dircgfion fiaentne ithr/Raq Bﬁ’fﬁcg’, of the rpumatbsiaigul Bor thisireasiond (nghis
po @ O R BARORSH PO AR O A e
Comteqdantly,ng this poivenmodiie, thévkeatatisiug frohsthdipsesethicsigucter can be

disqiigen s TSt porsiansieds fpuecdieBur tner | i t
is p& ?{)@éﬁﬁb&ul& 9értatiﬁh‘%% the akh Yienlion Qﬁ?g%%?%?ﬁﬁ%@pétaining

direction orthogonal to the board 5 su
to app of thesighth inyention to thhéleventiwewemibuh, whereithe thehrealtydondiative

resf aesion i theelsv vy hetheimaalipedon
sl SLRRRES the BPA Sl RO onft brred PoBiRe erie

dispersed tand hixedHarwitihihe résé@pdition bitheRésin stRWEE, NPE @erntdlls
thermal conductivity of the inside of the resin

conduglive fller” refgareddo here deepramicmenierorthe e having pp inspletieg
Igg;ﬁ,u heat arising fromthe power sem conductor

proca ’togex%rlﬁglgharged to the outside of the power nodul e

evern thos poeérf modidatthy thedngibvendoettle! fllep & digieried @nd miged in

Ltwelfth invention i,s the power dule pertainipng to. .

Wit i poplOB oG AR AR 6 P10, R hFrmALASRGHviLY of

the IMIRIE D theedif QFRateYoaf BRFMEL. V@onfs%dedeﬁ“ﬂ 3 'h?tHiﬁ;[zAa%q ghdulk, the

rmel’ly c uc

the heat diffusing portion. The t tive
heatfgrisingrfromg theopaives semsenduntat can bedischarged fo thheutsids ofithe power

mO(ﬂl%é\;egtrﬁllc\)(;rfg ehikllﬁ?qrﬁfi n substrate. The "thernmally

conduc referred to here is ceram c powder

or tAwsowdrkeodvdy péithirdRg i thirddehinveHRRBGS thé poheF module
exanple. In this power nodule, the thermally
pertaigige any ef the|fpwih inyenfiog e theighth dnventier, whereinathermply
| is : fy te. . this reasor
cont £5004801 LIA0ALL . KESSUISHIAL®, THRGES GARERve s
is embsidad suths resirt portian obtheredis ewbstridens &gel Ethetnyallyl ddnthikitive sheet”
r, nodul e, the heat  a fromthe power

refeltpd ORI Srarmis pl4Se OLthE dike ha%%ag% Inshistia, pEIPAEY. o ysenple.

o : i o | :
POVVEA thid B SnSaEL) ﬂf%irgﬁl}l&_c%h&ﬁg‘tﬂ% shét %egg%hﬁﬁ tfte resin

pertaining to a thirte invention Is
portipnchiitiee repigrstibstratang Roo thisweasn, ithihis pawer mddulee thei therntab

i h.in ' . Wh [ th I 20 . .
°°n&c“§ﬁ‘élfyl: ?f e it chePsin B v R e R é%‘}SF‘ﬁ‘{%‘Flﬁdﬂ this
powpobi@le, thd heat takihF®ohythe ?B%ﬁééuﬁ@oxﬁﬁ@@r cart Be SBORAAYs the

in the resin portion of the resin substrate. The
outsideiof thegpqwer sendalecevien encspeicientlyef erred to here is a

;?g% .rogsg/e? éirﬁle xeé&n%%leé_ tjol%efoﬁtqgeinﬂg in%@ntiior}lsc%n?ﬁrisgsga power
semiconductor, a non-power semiconductor, one mounting substrate, and cooling means.
The “power semiconductor” referred to here is, for example, a diode, a power transistor,
and the like. Further, the “non-power semiconductor” referred to here is, for example, a
microcomputer, a ROM (read-only memory), and the like. Further, the “mounting
substrate” referred to here is, for example, a substrate produced by only a resin, a substrate

produced by a fiber reinforced plastic, or a substrate produced from a resin in which
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In this power nodule, the thermally conductive sheet
is enbedded in the resin portion of the resin
substrate. For this reason, in this power nodule, the
thermal 25 conductivity of the inside of the resin

oAk % e lsmers e g ah e Bt R e sk E DA L apouit
pat@anisiFermlds c hﬁéi@ﬁﬂaﬂy? athbfg s &bﬂesgg{tra%é?a RAVEHed R sg.b strate

even nore efficiently. A power no e pertaining to
on befhsidee af whichwaeninchis patéasnix fosmed ar plawenate sein wbstohtie tamprising

plo) R AR DGR SRRt e el Brdoe

thickeedselicticn art partieuanppeoferdbli 0qBe pawBOMWRTicdniaist Hidhe
and the lLike. Further, the "non-power sem conductor”

HOW%?%?WS@&JQOBS@F&?P@P@W@@% ARy ciscuitior peréaming pewera

re ' like. I h

conont U Bt po e RiniéondBBey KP e nbpg WL itk gndulr are
moenahpmb the momlmhgdtsulmgatepr d-wlfﬂﬁlﬁjlﬂay_ 0 c@ﬂ?@‘ti\&ty(fjcﬁ'?elilﬂno@lﬁng substrate
. substrate produce er. reinforced plastic, or _.
na Oﬁﬁ)@’ﬁﬁ%?sé %‘F&W&BW@%‘%} prdessn iThe gpeling tBeags darippased in
ordérhs chélke bewel Rfscaattand at | east on one side or the

inside of which a circuit pattern is formed.

| ncilg@rmoater produlemy ghet tips that wseis 3 hsetbilssipmtieg findo discharge heat

. j i n substrat of h, si.des .of ich a

arisldichh Bl SloFREsh Hedina 457 b RUFIEE iy $E power

sem$adingticted & dhRpEediothe olkide A (1 gkt hioduRHsR3E&RM of wind at air
alternately with insulation |ayers (resin layers) in a

TP AT O 4 tempRITEYS seneral denisel Gelssugsdograce bighet Being supplied to the
heatdiSiSHAR! Wﬁeﬂgl\éﬁa hasi iy %Hg 'ﬁ%ﬁhq%ﬂg eﬁl?ylg)&r?e{l%?s_ B&r\l\a% whose

sem conduct or ‘configure a power-supply” Ci
therpat E@rduictigitypishigh, suwhras en alwminiddofitbstrike op@6eramic substrate, is

ni_conduct or d the non- power . seni conductor are
nee%gdﬂtcﬂéedp%efﬁféia“?&m{;? ﬁ&s%tsmwgz thepewenigpigenductor is
Mo Grdatitd ¥nife m@ci%w%%ﬂ' &1&1@#(%&% rate in a board

thi ckness direction is W (nK) or less. The cooling

mead¥oweyer iwdep gedoling médivor (hvich may boh ghher plogped) whose

1 CO . In.a pawer nmodule of the t .that us
e RN hon orlisRn? F el s Blzediiine Siitimaitagsms P
powar modele peARMNERNE e BEsenPmetemadm, the HeBarRBR! frdth bsd [ﬁﬁver

fromthe power . sem conductor is discharged to the

semiggpdycier g be sellisisndy disshrieed Bemghe pewstmedulewved vehtenad r
0f- Ce] si Us ...
oSS o SIRSH AL ASENR s WAl IO Mot
the Idbwlﬂiqgeﬁubst@té uﬁbthy\bewass\:ﬁﬁccmdhaﬁt oﬁ)iiscsiumag it ROneFBdshg Kot the
e 0 a substrate,. pse thermal conquctivit IS .
temEP g & i LG e S st APPEFOIIAY dlngd fepending on
the sk bRh& afiﬁnv\% Iﬂ?ﬁﬁ?ﬂ gb\%lt ﬁﬁlipﬁiﬁﬁﬁtopgﬁjd"dthg 8k BEof th

substrate on ' power sem conductor Is hount ed
mouping puhstrateo  Emdentbissisfuimptioanin thsgbwet swidplaf it becomes possible to

wh | i di whi ch b qr
mouh P BEbves iR Bbd8end g b hunomist pemiCaubiton 08 ehe Tounting
subs@atdiviedsy theb@al @xaaRivety is Bowdt I0dRRM1Y, B idiRtia® AtsBSte whose

neans of the
thermal conductivity is low and 10 W/(m-K) or less is produced from a resin, a fiber

- reinforced plastic or the like, and inexpensive ones plentifully exist in comparison to

aluminium substrates and ceramic substrates. Consequently, the raw material cost of the
substrate, the labor cost, and the equipment cost can be reduced in the production of this

power module. For this reason, this power module can be produced at a low production

i
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power nodul e pertaining to the present invention, the
heat arising fromthe power sem conductor can be
sufficiently discharged fromthe power nodul e even
when a nounting substrate whose thermal conductivity
mm{s low and 10 W(nK) or less is utilized as the
frounti ng substrate of the power sem conductor. O

cour AR airicbndiSorte pessiaiy tb afificBthIBvdnfoR 65 ApiNes a @éfribB@nt
cpoling mediumin this case to be appropriately

circuf fad e powepwrdilag She Pewer mpdiip inchidena aewerrseaii¢ngdaetona

{ ) O Of. ' h
rot B UBlcon O U | ISR Sagh e pover
senponnctonehd the no-pbeesers cquissiobbenfigare Apsiidr supsly Riragie for
em conductor and the oni§omer sem conduct or on one
PeriOfTHE ROSYCT SOMErsioR e R die T ARTICOBIRRREERY thenanspqvis,
mi¥dHdO&b! ¥ mnfRWM thO fesHRBLEAL € THORR i
> conductiyiﬁ§ IS Iom1ang 10 %%?%K) or ﬁg%%“? ﬁ%gggﬁgéﬁﬁmge
for llawing refagénant foving ér therefrigbmnt eiccup ta phischerethrdvghlaind és
. i.nexpensi.ve. ones plentifull st in arison
aisgtfes G RRRERS SRR B P bk iitads A0 e Sy hiAbcon Whidh the
powpBaagushictot and B oA 8EhRon&@3dr 6 mbligted SUbSt r at e,
the | abor_cost, and the equi pnent cost can be reduced
i n tPreingribe a pevenmedule B the typsdbet yaseiaheat dissipating §n to discharge
i . . r oduece . a | oW . .
e SR or Ui LT RSB, A
powfer friodelet typicalle tieileat aisiny fromshapswedrisb@iioadictords didhdrged to
nmpdul.e i ncl udes a power

and. .a wer- nodul.e. The r,
the QEIE GhHREEPBFT mdtla 31 SOl SRR BiGHCAGEIPERIING b FesEperature
severhlghy (Sl sidd dbofeds BidheP BLR gl\%@ﬁﬁé e h%_%tﬁdés?gﬁr%ﬂﬁg fin. When

sem conduct or and phe non- r sem con
suclc o hedt glisspatinpmathod suppblpyed, rcubstratowhossethéraraoguotiviey is high,

e i S RS55S4 AT Ay ot s

the Subesite ah evhichBe HEWE @aTiddHdubRS BAH6urt&t A PAFI688surd Qfficient
allowing refrigerant flowng in the refrigerant

heat dissingtiont o0 pass therethrough and is disposed on the

R R R T R —

refrigenapemperatediscnfiitieitiyrloar sndasUohess thOrdiipathtd &in ba allowed to

wer . npdul.e of the t t hat uses a heat di,ssipating
ﬂO“Pfi%FR Ui ol pasiegd Olhe BPWE 1npGHe.dhpbeas prising from the power
semRBANERRAYA bhe Euf'ﬁ%ieﬁﬂ? hR¥Re écﬂfrﬁlﬁl thd Eo&ﬁ%&dl@%’w resin
in this power nodul e, tyélca y the heat arising from
substrate wlawse thesmal @oduetdttris ey isitized gethe tpuntihgsubstratc o€ the

of the r ule a result of wnd. at a.r . . .
o BB B or O i e drpa e SpEFanggnaliyn n this case i
depdadbit dnshél @ab@ar ReAReEing Ft i (YRRl SnicOndutforAB&the thickness
di ssipating fin. When such a heat dissipatin d

_ ¢ h a _met ho
of thegedinpybsizalg, Hndendbisrasswnpiivws i thhpewed mede gﬁtghilmir goridétioner,
. i : | um. ni um strate.or a ceranic.
L K
on ofel bsin abstrag  Wborsbqlidigy ok pGedinailiet tBls airscofBiiohedit is not

in order to ensure sufficjent ]

necessary to employ an expensive aluminium substrate or ceramic substrate as the
substrate on which the power semiconductor is mounted. As a result, the raw material
cost of the substrate, the labor cost, and the equipment cost can be reduced in the
production of this power module. For this reason, this power module can be produced at

a low production cost. Therefore, the production cost of the air conditioner can also be
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heat dissipation. 20 However, in the refrigerant

circuit of an air conditioner, there are places where

the refrigerant tenperature is sufficiently Iow, and

as long as the refrigerant can be allowed to flow
]fdth@pugh the refrigerant passage of the power nodul e,

PHE- heat arising fromthe power sem conductor can be

suf f Aghetiid of b £

ahert o e P AL PO W Gl iRntign s o
methgd,of grodusing ﬂ@@wasnmﬂélenmmdmg g pswbssenatcmdmﬁtot e Qﬁon-power

senﬂ@éﬁ‘ %ﬁfg?{rygg(? Yy m I O{ Pﬁ:vger ngg@y Cé[‘CLlI% ECB‘ é)ﬁ elrrlgfpg{vggggnvtergmn one

‘ resmrmbmtateocﬁn whigh bath thk ?wasf @mitBRubRYRId $8 %ﬁ—%ﬂ%lc te¥iconductor

and t i ckness the resin substrate nder this
%ﬂwo N prangionepolingthe Bower semicondigtor, the method

con?ﬁ}ﬁﬁigt: hgﬁ@*&r senh&gm O RRind R ej\j/é? k)sgree n%%c glgg ls% 8??@31'

sem conduct or an e non-po
senngmdncteummaatrg stePo Bﬁdeq uedsiiﬂgymearﬁ fixivg spepierIn Mﬂvﬁ:rOf
ir cond oner, i,s not 30 necessary to
senfi{HoRipSlof X8R Slehe e SO AAHRTPSI9s Rbiads 8 Proskstbed Rosition on the
resif Shisstiagt € I@ﬁlet\fz‘i?e &Hﬁ%&t[{? s@eg Bhe/fitveeh F&Hﬁoﬁ&ﬁ’(\f& and a circuit
sem conductor is nounte aresu

dispeseden the restmsibstrate ahewietsotmezted, finthelnabgowes sémicamthctor
in the producti

b d
conhp SO E B SO0 e BB AU

‘nonfpathek semidondietaR lcOakEE g Sfep, iflis! P¥RIbRAME b kb vERRthod to be

the production cost of the air conditioner

h f
em %pfe?rdgl g"bg’ﬁé‘)@h@éﬂﬁ%ﬁmﬁg FeR. riresin spbysttisixed tfp‘dme:pohng
meaﬂﬁ’d uit %ﬁ’ BE h@’ﬂe 'tl'ﬂs@ tﬁe%cﬁve? 'séhﬁ%ﬁ%lpqtorlﬁlx i §t§}? r]ig ‘én_rs gwectmg

hod of producing ‘a power no
steps‘émnonﬂmmt samiaowtiuaton coniEoiiey stef, it danebistih® ndahefixing step may

fi | t f f
be G B THREE 1 subst rat e on whi ch both Lhe
POV ﬂﬁ@ﬁﬁ\ﬁ&ﬁﬂ&ﬁﬂ@ﬁmﬁ%é Hﬁﬂ{bﬁn?’l@% er %%E}fh&?ﬁlgfb? Esoi':med to a

are nounted, and cool i ng” neans co0
pressEbrdRnsHignonrthe rdsin substase in thempprics semgcomimmn/é'mng step Further,

. ﬂ%&@%@dﬁ%&f B T S B e e

substratel arf gireRdAsechdd | FirtheR i the Roh PEWRPYRicorBiof Q&Qié%t‘x)é step,
fixing step, the power sem conductor is fixed t

he BanaRAYeF ﬁ%laws@%ucmr@ﬁdéhe ¢irruitoe panwieeted ubBurthet,én thencqohag
meaﬂé ﬁﬁng Qfen SESE kdieh %.\tbgiﬁat{e% xdd10%he %}Sﬁlg g{]ggsgtr g;ror 3¢, 8 reason, in

circu | Spose e resrn s
this ppwey- m@iuh@pmddcmg method, thepopeneimiseiiueti dhi€ tmon-power

tin ste the non wer semni conductor and the
semlgpzilcgﬁfqr gq,]glep@aresynns srage. r@qpsgq}mﬂy, by utilizing this power
modﬁﬁ?r&&ﬁﬁiﬂqh&hog RORG ﬂnﬁ& t oq the %ﬁvs&ﬁf@f ﬁw%o? b arfd the

| ow mét hod t'o be COb nmeans
emﬂﬂm%ﬁwgﬂsmeber@h@mie5|n substrate is fixed to the

will be noted that the power
seni conaﬁ@twyﬁ step, the wire connecting step,
t he'rhmpbmwmﬁ@ﬁerﬁa@ﬂﬂged B RAMREHR Qarrc'Eee;E}Udé&q at Bow

cooling neans fixing step may
production cost.

In the power module pertaining to the second invention, as long as the cooling
fluid can be maintained at an appropriate temperature, the heat arising from the power
semiconductor can be sufficiently discharged from the power module even when a resin

substrate whose thermal conductivity is low is employed as the mounting substrate of the




10

15

20

25

30

be appropriately switched around. In this power nodul e
produci ng net hod, the power sem conductor is fixed to
a prescribed position on the resin substrate in the
- power sem conductor fixing step. Further, 20 in the
0wirre pnge ting step, the power semniconductor and the
POV SR GY ?)rosed on the resin substrate are

W r emaBOpeRéaHoduie hérefing kdHe iBir MR RWE the distance between the
sem conductor connecting step, the non-power
cookipgifluidhpaseass and the naver sémisonduciorear be slewrtendd. Florshguently, in

i o R e AR o Bl il B et o

outsitié of the pewermddile epérofiugd ¢fficisiiyrod, the power
t he non- power 25 sem conductor are

sem conductor a ]
rmunlg‘ége PG RO PeTtadnipg 1 the dourthoipeeniisanthe yempsyature of the

cooﬁh'% hhj{d&},ﬁbg%ﬁrogﬂgﬁfgm duls producing nethod, the raw
ma of t su

erial cos strate, the | abor cost, and
t he Indoppprermodndspertining ® the difibeventibh,HRT héXt afikibg from the

| NVENTI ON Th d i ni he fi
oV SR PV ekehioh B s Bitesiio e 4Pt o mopisttethlsmmore

efficietly thaf) tHel R 2Pz AREhEnRLpSRrERGhAudilie second
invention, as long as the cooling flurd can be

mai AR depayemaedylcpssiabpng ot the sisthpaverttionethe thieat dnisatg from the

_ i Sj j dyct b
pont b A B R Bl B e OIS 0l BBt e appre
cificibueily than tilivat B1she f@th eha SOV ISERRIonGRAGKIC FuMhéry bdchuse the

|l ow is enpl pyed . as the nounting substrate of the "9
BODONREF STBRPRBIGEIAT GiEposes op Reliffrartleveb thandhppower samingndestor, it
. . . . . - | .
b A PNER B U200, REMERD WG R0k

powshesnhiepraticto€onsequent |y, in this power nodule, the
nductor can be

heat,_arising fromthe., power semc .
di sdh g}-”é’a"e? qudﬂgpestawgﬁ%ﬁ%%e HVeRRANYSHHAR. avssin substptawith a
miplex&hepd dagitR Prbdiced Wi &mid'g% lipbng to
Co t he f%%rt h i %entcf%ﬁ?%tbﬁte t enperat gllpgexgﬁﬁélﬁﬂgﬂébool i ng
f | uileithepowse modpleqsrtaining tp thatiphthiimetion,rthe heat povieg from the

. el tg the fifth i.avention, the, heat
powBP R ERELLPLR ROaikatat b e Bt e BltvetsaSenlE Bvem more
effidérsighar ged to the outside of the power nodule nore 10
efficiently than the heat arising fromthe non-power
eni B @e¥Epmodyls peFaingwde theviaiiiavensions¢leqtrieal discharge can be

effedively b MgRi i on, the heat arising fromthe power
sem’conduct or can be discharged to the outside of the

- powér thepdukeemodule pertihingitelid tenthfigventibe, the Atatarikiag H®m the
from.th nton%ﬁtwer sem copductor. Further, because the
POWHGHIPEREFCIOR aess8d slcignhosed on a different

| eVl the hBtet MBARIE WRFainBIF 16 ARG Rl inbdntion, the thermal conductivity
of the inside of the resin substrate can be raised. Consequently, in this power module, the
heat arising from the power semiconductor can be discharged to the outside of the power
module even more efficiently.

In the power module pertaining to the twelfth invention, the thermal conductivity
of the inside of the resin substrate can be raised. Consequently, in this power module, the
heat arising from the power semiconductor can be discharged to the outside of the power
module even more efficiently.

In the power module pertaining to the thirteenth invention, the thermal
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15 becones difficult for the non-power sem conductor
to be affected by the heat fromthe power

sem conductor. In the power nodule pertaining to the
seventh invention, a resin substrate with a conpl ex

WM erfar.m ng conpl e o

o e B BRI S D e AB e B B, i s
poveirghdule, theelreat anising fremiteapowaeri ssini@nlin@e? ddnde BRhAGVEHO the

sem %nductor 3 n be discharged to the outside of the
O“tﬁﬁﬁéft b aurFe™e @lﬁ R BOrSHECIEN SRt | y. In the power

modutie Pl N . . h trical

di s_char%b? can be ketrel;alfec |0\r}1é€¥/dﬁf)ﬂf%gn ‘}eegao?%ﬁ% r%%l\%ggatalow
progegiigheoger t ai ning to the tenth invention, the heat

arisiqng.fr the 25.power seni conductQr can be
pr oiléﬁs?"‘g‘“ef 03‘%0&%% ! n“ﬁ’ the; g?gﬁ%g VEBHeR @J&&Rraqlwﬁ gt alow
proflectioheogl event h i nvention, the thermal conductivity .
of the inside of the resin substrate can be raised.
Cond8difeprwey madile priodugigvarcthed gatteiningte thewisttersh irvienton, the
1 CO . ca e discharged to the
poveeh s O R Eha P RAHE Y Oic BRI P SR SR o f esitao

subtrate. h eCqusesrentip iyl wilipiiptthis Poner nedilB @rédieidstethod, the raw
conductivity, of the inside of

inventiaon, the the I i
matgri CP%(%@%%'B%W%GQESW 9t g Serquipsirne ger Aen e rednced.
BRI PEBCIEPTTON OF THRRANINGE | ! ng from the pover
sem conductor can be discharged to the outside of the
FIGpbigean extegend perspeative mixveofdrf dic caditioner pertditiag pothe present

pertaining to the thirteenth invention, the
eml{sﬁ{e%%rférlrlg'l 10 conductivity of the inside of the resin

FIGs2isst digdremGATa rbfi gefin® SlouiiQIMBESH 8l diNonek ge&a{ﬂﬁi P esent
modul e, the heat arising fromthe power Sem co%duct r
emhoding®t di scharged to the outside of the power rodul e

effici | . | i ni to.,..
FIGEHEPSs B0 Tk 1R nal i B0 e B & o caoner
pertpindgue thieqpreseatémbddiment, andc @) 4 o ARIMsRLER iV B Ed 1B $acket
fifteent g nvention can be produced at a | ow

of ﬂ]c?rpé’a‘ﬁ’ﬁ 0 ewgt@{nm&fot%prﬁm PRediest. pr oduci ng et hod
FIGRE#s la@h bt Qﬁbﬁﬁg&ﬁlﬁre:%iéhﬂgﬁ E)&V\)GQIY 800k %ﬂgrthgﬁr?égﬁiréscharge

sem c_on,duct or _an power sem con
charpeiensties| obmounting ebstmtdOpesiabing wtthe peageaibedinens. by

ilizing this power nodule produci ng nethqd, the raw
FIG 3k o o hab NS Bt i s Bt o ie i e PRuBE mode perigpie Lo the
preséiendgdinpent cost can be reduced. BRI EF DESCRI PTI ON

OF THE DRAW NGS i
FIG. 6 is a partial longitudinal sectional view of a power module installed in an air

-conditioner pertaining to a modification (A).

FIG. 7 is a partial longitudinal sectional view of a power module installed in an air

. conditioner pertaining to a modification (B).

FIG. 8 is a partial longitudinal sectional! view of a power module installed in an air
conditioner pertaining to a modification (F).

FIG. 9 is a partial longitudinal sectional view of a power module installed in an air
conditioner pertaining to a modification (F).

FIG. 10 is a partial longitudinal sectional view of a power module installed in an air
conditioner pertaining to a modification (F).

FIG. 11 is a partial longitudinal sectional view of a power module installed in an air
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FIGI is an external perspective view of an air

condi tioner pertaining to the present enbodinment. 15
FIG2 is a diagramof a refrigerant circuit of the air
conditioner pertaining to the present enbodinent. FIG

a) is a,longitudinal sectional view of a power
CO“%%H{?F@QWP%?%WW RGP condi ti oner pertaining to

' j top transparent
DES@IPW@%WEWW?%@Sa

view of a coolin power nodule
1 per tAirfionditionet he present enbodiment. 20 FIG4 is a

hart -show rel ati onshi p between 't hi cknesses and
> %gpngé’ @ﬂﬁéﬂ’g"“_’% eristics of mounting
51, SUASSTRISAE, BED! SIMISTB Mourking s%ﬁ&%‘ﬁ&%ﬂpﬁfﬂsﬁag} . FIGS
is a flowchart showing the steps of producing the
33apowndiirstipgirenig iomuonentgPower $rmicpndistmt  enbodi nent .

' i i.t-udi nal tional . Vi f a
S0 pereobiblEieBAb EomeB e INGh BRine SShleRhfsiat] oner
54, p4€ tHdan Spgada (Hemmmi@gu)bmbn?A)- FIG7 is a partial

ongi tudinal sectignal view of a power nodule
54]4 nst e%ﬂ%ﬁ@?ﬁ%?lﬁ“ﬂé%ﬁﬁmopbner pertaining to a

L

sectional “view o ed in an air

* 54Ec ondibeiroalr ComtuctivenSingt (HeanDififakidig Pationn (F). 30 FIG 9

j t.al | ongitudipal sectional view of a power
-57dn§8@1 ﬁ’éé?al I e%ﬁqcﬁl%ﬂ’ﬁ}ﬂ@u% AY™t i oner pertaining to
59, 89 AR | cﬂemr&ﬁpassgé&(@&ﬁh maﬂgj’tl al | ongi t udi n_al

sectional view of a power nodule i1'nstalled in an air
DEEAHD  ps RERFIQN QR T HIGINVEDTION at i on (F). FIG 11

&i'na(lj ' I i j.nal sectional view of a power
<O‘}r$o u %ﬁ%@gnlogg‘%gglgdﬁg%w> 11 conditioner pertaining

t o &n FUEilf theed isGhoWSn extaﬁaéb%!r ek (Few Ufllan BERERENGEr 1

SYMBOLS ‘I Air Conditioner 5, BbA, 513, 5C, 5D, 5E, 5F
pertgsgifg o %E&IFFQHBCI_BH@HS@H’[A, 51B, 51C, 51D, 51E, 51F

Mou R, t ] < Eirst .

E oor' o coHEBbAG Ceonl iRk BB Bp OISR 2hat s gtsched
to a Blal strfage iosiGo apanme and $riNoutdgaweait 3S5Gai i @mhll)@ti gzﬁgoﬁ;.ﬂf, |

54C,He Spr ead Heat Diffusing Portion er na

Vi aA(“#ﬁ QOFBefirich efﬁaﬁipmﬂ)m%@ﬁ ERAPQE A 24 ap outdoor heat

excleff@Uchdused frisideqhe biBSdr nit'd, USd 1 HRR! dxlcRiHgers are interconnected

by a refrigerant pipe 4 to configure a refrigerant circuit.
<Configural Schematics of Refrigerant Circuit of Air Conditioner>

The configuration of the refrigerant circuit of the air conditioner 1 is shown in FIG.
2. The refrigerant circuit is primarily configured by an indoor heat exchanger 20, an
accumulator 31, a compressor 32, a four-way switch valve 33, an outdoor heat exchanger
30, and an electric-operated expansion valve 34.

The indoor heat exchanger 20 disposed in the indoor unit 2 performs heat
exchange with air coming into contact therewith. Further, a cross flow fan 21 for sucking
in room air and discharging, into the room, air with respect to which heat exchange has
been performed through the indoor heat exchanger 20 is disposed in the indoor unit 2.

The cross flow fan 21 is configured in a circular cylinder shape, includes a peripheral
surface on which blades are disposed in a rotational axis direction, and generates an air

flow in a direction orthogonal to its rotational axis. The cross flow fan 21 is driven to
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54E Thermal | y Conductive Sheet (Heat Diffusing
Portion) 57C, 57D, 57E, 57F Electrical Insulation
Layer 59, 59A, 59F Refrigerant Passage (Cooling Means)
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 <Overal |

figuratian of ALr . Conditioper>1n FIG _1, there is
rorg Bk P Rt PR PSR e e a3
condDigpe&rin the RddoR ufit B%rd thelcdBmpRIsERA! 1 THRMIEREitch valve
The air conditioner 1 conprises g wal | - mount ed type
33 pomnseted the dischargetide of the cemhredsor3a, the wedumudaiof Hcepnnected to an

i Tnd GEEARG: BF o AR S8 oS0 smeEd Rl way

switdbeval vedif endl thietel e tricadpepatbdl @gfankion tvalve 36 Ram@Rtedits the outdoor

housed inside the outdoor unit 3, and the heat )
* heap PioRaRgRE L. albe FlepiSk cpmed apansin valved4 fsgenaastodso pepips 41

. i - ol i i i fi I .
S RE8 LSy 5 g Sl ROk 5 e g
exclpangee 80 viaghe pipedi. oFurtite, the foirgedyeswitchivabaidl i9fornbeted to a
5 2. The

. ai di 1.] h [ |
pinfef ygrs A PR Y Snd BT Resied § o APrrtidel g inpor heat
excha#@PP0 RRahe g?pe Eﬁ?gﬁe %ges M anPEE éHHl‘ng&%!é to?e reBriger Ipipe 4 of

t
conpressor 3 our-way sw tch valv an outdoo
FIGbat Festhsnanpropelles fan 3nfor disckdrgingr fodhopaside,edr aftep heatierchange

I [ . heat h 20 di d i h
by 48 g0 heof B nBieR 30 10 ot ARREig0 Wit £ 2T ot on 38
is diinérotocontslss a fananetst 391. IEWill Be hoted titt 8SSolidOuelRBS8 &be FIG. 3)
for_ suckin 30.in roomair and discharging, into the

dispogeghin Baﬁ’qwqgmcniu}ee% [sisearibed lagpn) dhat perfermsyponven genviessiorbelithe
i 2Q,i s
PRS2 B AR 10 O SR BARNSHA

also ewnpentéd wuthisdefrigemntcdironit! ar cyl i nder shape, includes a
ripheral.., surf on whi ch bl ades are disposed in a

<C_ [aitIBHQFPS‘ﬁYF@ﬁgﬁS%ti on, and generates an air flow

i N an GTGEAY, tHerdis KRAGIOR finghtBdinhBselk Q4R ’vf%ﬂp(tf tﬁé(fralo?mr Sdule 5

Cross flowfan 21 is driven to 12 rotate y an i ndoor

rertpigmefotias presentempedimgni. nsi de the i ndoor unit 2. -
ressor. 32,

Di s Lp. 1 utdoor unii 3 are the.co

Uhe T FoneErodte S ARG Ringl e Binh eRAEREL i P i popfiured
by asiasieg 6D, 4 fifst eleoReRS Séfipchént $1€ a 36Tl cRtrBfic 3dmponent 53b, a

connected to an_ intake side of the conpressor 32, the

mouging sestate-nl. a3dihg ferlingdackesfdect ed to the four-way 5
: . : d . _
ol e sy 50 RonBtted BE a SIS S0 NG St B peShounting

surfaieesidel ddhe eleetomin angmbnents 305 and 53afrum tBdsills e@@iTekd Sdunting
r 35 and a_liquid c|]ose valve

S“@%@%ﬁ%%é%%@@%ﬁ@ &hig coFertheupnra gerioneaf the electronic
comBERBNEHRN and G 3K Rdnt 1€ ul Eé}eenﬂ ttl'léé’ééi\&é‘@fﬂi shfie four-way

switch valve 33 is cohhect e
The first electronic component 53a is a power semiconductor that generates a

large amount of heat when it is powered (including a via chip and the like). In the present
embodiment, “power semiconductor” refers to a diode, a power transistor, and the like, for
example.

The second electronic component 53b is a non-power semiconductor and other
electronic components (surface mounted components such as a condenser and a resistor),

In the present embodiment, “non-power semiconductor” refers to a microcomputer, a ROM,

and the like (including a via chip and the like) for example.
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pi pe 42 via a gas close valve 37 and is connected to
the other end of the indoor heat 10 exchanger 20 via
the pipe 42. The pipes 41 and 42 correspond to the
refrigerant pipe 4 of FIG 1. Further, a propeller fan

38 f di schar gi the,outside, air ter heat
exch eglglomﬂﬁpgtsﬂb&%;ﬁﬁ élﬁ‘c’ﬂmli’fésé? a%%@ﬂé?@'@ﬂ a%“i‘%ﬁ"ﬂ’f‘@& Ggeéd’elow)
on WhichlBe Bt Se@Forilédmpbnedt ¥3a05 %%_Helﬁ ragfl 3 ared (gca'tlhégl tqrsgéb%ﬁ

to rotate by a fannmotor 39. It wl e note

moBHIg aiep hedevben which shascrpi elgytrondt epumment 53bds poweted.  The
' | at hat. f ! .
firsC B ot 35 Thom BT b glasf BB B Rnc poony rosn
(calldre-gdse epdriycshogie belo@y Sexpad Shothickabyehaddofdn grobiie 100 k.
| so égnnected to this refrigerant circuit.

Tncidenfd Ji @iskapssshererfiie p vRlvg grlsslajed irpansidegation of es ameunt of
Orr=0 . . g <
heaf B o 0 AR Bn R S5l o4h BMlog 0N THERIE bossip grea

e 5 pertaining odi nen

. beigghem’ rand kkepif fhefirstiehictgnicaotipena €32 at 1000 l638 (dee IFSG. 4).

T O RO
epok P BRRASTY vid %lheatasgréﬂm 9 SeeRahcEt nPik ];s_eQQ&jb%Q gglalaglt such as

cooling jacket 5 The casing 50 1S configure

silieging gelfi.| Gypthe othopbarsld themer eyttt mowntingereris fitrimed from a laminate

. o gj [ d b
e A S P TR

lamamcedoy IR thtosesndRButipRoss thesReaid dlectfRkSontfdRe B8 is
portions of the electronic conponents 53a and 53b .
moyrtierhon fhe lampinate resyy sumtraigeand the sepand elsomoniqaempeonest 53b is

' . enl.can r, t

cofl53 60 ExRABPRRTE, 0 N AT P RE o o

a thfderditanliiona! aoniplax coimtpol @irduit,helt kiilk &} noted thidd ehediresdedtronic
conductor" refers to,a _diode, a

nbodi t, " ' ,
COmS’BRgf%'Sgg gﬁ%?%&%ﬁ%%{i@%ﬁ EOAURIOr PRI S3 1A Wi Pe, Wheteby part of
a povRS QIShI ¢ LRGHT 19 Rbrne@OMRABENS7 R3Red for %oﬂ%ﬁ&‘?i’éfz[n external circuit.

sem conductor and other electronic conponents
Inciflenialiya eondouintionn temoming subsitate Hspatatingiterthepreasrd a

r Qs8] - h .esent odi nent.,. "non- power
emtodb &l peflod PEnBHEE Elb ATROTS Rotea S B o e
mounfifig sulksratel 31 Dyudadhihing ¥fié RRisAn@BUnitoen plaleelkd 18minated

exanple. 13 The nounting suybstrate 51 conprises an
mougtigg sybsiipiedl 1anqcessaty fop Hetqiieyit aptem e bo formed in oarisideration of

mach{ing) of ) £ipEE08 8L T RERBI o Wl et Stk B,
ot s et g i o
impigEnEing The By 1438 O R B FRORS RS ERSXY ESHIY Work gl
ther&4FRX Yorﬁ'l:?[l%ﬁ %raﬁﬂ &%ﬂﬁﬁ%otﬁgﬁe% ﬁioﬁe@!i&é&ﬁ&%ﬁf ({'I:l}gs: %g{s f%b?r

. around m_ I'nci dental thi ckness
reinfpreeg] epexy edsinuk aalied dinquit pattérd doblingglassfepbiiestweobrid wof thereafter
interposing the glass fiber fabric of the (n + 1) t layer impregnated with the epoxy resin
stock solution between circuit pattern holding glass epoxy sheets and again

heating/compressing the same are conceivable. In the latter case, a mold following the

~ design shape becomes necessary.

The cooling jacket 58 is a rectangular parallelepiped metal box and is disposed on
the opposite side of the mounting surface of the mounting substrate 51 on which the

electronic components 53a and 53b are mounted, such that the cooling jacket 58 contacts
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heat emtted fromthe first el ectronic conponent 53a
being 40 W the heat em ssion area being 4 cn2, and
keeping the first electronic conponent 53a at 100C or
Iess (see FIG 4). Inthlsflrst nounting area, the

h t el ectronic co n t:i)gls nmount ed on the 1-
theghifRée POl RS TOREGRE SitEro PELS ThOMEnE pHlSHAGS 164 il &
haif ek bass@é@ ébaﬁleﬁ @‘?éﬂgergﬁt e&s%%@é ’aJéf U.‘@I'hr@fo(gmed inside the

silicone gel he™ ot secon
cooding dackalyS Sainghe partipn comeckpbnding & ﬂharl'ﬁlrst atcemtmganea (see FIG 3(b)).

s S B, AL £ A AL B S R AR IE B 0 i

as tsamd’wiclmﬂielﬂdcﬁﬁ: -Spc@@ted EXRINSIBH Q'Hﬂ’e ghe CF&&BisQe&@HHm;ﬁ@t
mpunted on the l'am nate resin substrate

refrﬂ%f-‘éa% %@Wﬁ dntathscrefrégerant paspesdSt i@ the refrigrand sinatt sedhato
b
Py SRORMENR R RL0 7 LLABHR RBGINE RS, BB AR e

 povesy mmcrdule by that hqu1di trefiiigbranioe TnwilEkk ddiat thit¥le tdnfidrature of the

roni onent ais also connected to the
tiou O oo o 2 rofrigommnnpiresnils o UprEE Bopup 0 f0 69°C. o

<qwa@b@6fpﬂﬂghﬁg@bﬁgywhdm§>forned A lead 57 is used for
connection to an external circuit. Incidentally, in

or defere.ch¢ methodied prasiuning e posbstmatute 5perpinihgidibegntbodiment

BTG SRRt o oy a0
nourturiigg oS FEE.S, Mlsthy S BROHRY Eﬂcﬁﬂl@éoﬁﬂdﬂéﬁ{ 53!19911@ the heat

aglformgl ate-like I'am nated nounting substrate (1t
spreaderndeass sadpds ofn stepS2.the hendipgptioduet of thelfstf dbeatmic epmponent

i hod of .
S35 MU AL o 1L AP i B BEPSefbng g o v
mounting !subn@a&uiist rAsttiels hﬁfeo tRDoading PERRICOR DendddRER that the heat
heat Cl ressing these after 25 inpregnating the )
sprei RS GPn s S o aimerabiIaes Sh ¢ i ivp Sty Reisiovtronic
compbR&it 539k the BonducRR Y %ﬁéég%?hogf‘rﬂé%%ggshﬁ%%% 5 fﬁ%tb%ﬁ@ed viaa

on both sides or one”si
wirg: eilpsigp Sddthe pmoyld ﬁ@trnmlcsom@bhfmﬂ 58D iscighted pab pesdotermined

eet. be ereafter
tempulh 8 s A6 FER S U TS blaret B drbscibed Rebiion a thy copuctor
pattd:rﬁ)ﬁef andBé e@0Ad eRcivbdid cérﬁﬁor%ﬁ?;’t% fs §81dBred By Q6#ove B #e! BRductor
tween circuit pattern hol ding gl ass epoxy s eet S an

Paﬁ%éﬁn Bovildsmiotrg/tbempeBewnblg sebiséanse trseam eoldamete]) vearinged on,

or sl bl 67D ent s TBLrd > oy o 3 ADoRORRS
(included arthelbaondeleetrdrit ephpRibntSIHlis Ldcradbly i &fwwsﬁ@ﬁﬁe to the

the opposite side of the nmounting surface of
con‘ﬁr\ﬁfﬂﬁﬂ’? ggbstrate 51 on which the electronic

<Ch§@e%gmwpgg,@rmgu§§b are nounted, such that the
cool ing jacket 58 contacts 14 the surface opposite the

(1 mounting surface of the nmounting substrate 51. Pl ural
hai n- sha called "refrjgerant assa

 pol B REREPESdR S36MRIE Reresdob b AR, kbt et

clectidific pahpdrRAt %rﬁﬁiﬁ@ﬁbﬁwa%&r&h@céﬂlﬁ(ﬁfen%é ﬂﬂ)uﬂ{ea%n the

(see FIG 3(b)). shown in the refrigerant
same,OYBlngssubsirale 81 m&’w@ass (.ﬁthEIIIfelfCﬁd gewgnesini r Eoi this reason,

this pdtver module 5 can be produced at a lower cost than conventional power modules that
have been produced using separate mounting substrates for the first electronic component

53a and for the second clectronic component 53b.

@
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5 as to sandwi ch the el ectric-operated expansion val ve
34. For this reason, liquid refrigerant flows into
the refrigerant passages 59 fromthe refrigerant
circuit so that primarily the heat arising fromthe

poweln it AEE IS P RBANRRE & irfief SRAREAEH, i HlekSs of the
firshobeokingwmea dithe hmmnﬁngsuﬁs&atefs 1tissuffidibiil Mid &F thhORE ARk
flow n O%énto her erant circuit is ordinarily

elecioaif compongIiIe s giee (sealed by pefsigeranief ADOWES0° b d e this
reastd fhis pdifer IS &fn gﬂ'l?de? Gt LF’%FE W& 'ihiﬁoc% ]vgntl nal pogver

pertaining to the e resen
modyiles thb’ehﬂé smpldyed ahmunngMBsﬁatesT mdrUengml Gubéh@.teE iféz rhounting the

ﬁrsjh ct‘%o%g (f,omtglgg 4! Sgurg%q\‘ 31%2 Ilpﬁwg]? %Bglggnt Wg%%b&%g;sgggemr

to thet @ftetcodferiidfallfowek nRIdERE b TRARER
t he heg? g%r%adéi 54 obtalng%hgaﬁgte ésﬂiﬁggﬁﬂ ﬁﬂnmdby

glagsiber yeinfereag GmeYrrgSlar eBunttery lnéhlnpqwen mgdlﬂa Bsthe alcemﬁﬁg

oduct i.s b such that
relififlity e P ele i B R X Slnetifs © MGt At b fegfonal
poven hekinks bedabse the sicptifg suﬁshﬁtefﬂlr1§ forRk@ &Y g@a@b €iber remforced
cogﬁonent 53a and the conductor pattern th
% ng substrate 51 are bonded via a wire. Instep
3) S4, the second el ectronic conponent 53b is heated to a
predeterm ned 20 tenperature in a state where it has
beenn feqadr mvdaler pstaitibgth tho pidsérarmbodinket,abe shigfedt distance

and the seco electr nic conponent 53b is
bt RE Brg® oot GRS K e R BRBES i phortet than

the SMoktestRigstiet ®etvidaA thedsebld él!\ﬁRJnﬁ: ctdﬁ%%?n b(aﬁa ‘ﬁﬁe’?efngerant

sol der, etc.) is printed on,
passagefcfifict &or Bt teasan. Bpthisasayres mmidle 5, ﬂles’tteapar%ng fromneAeipower

sem R OARAS Hom B BELIIEF ol R PR RER ooty sfgently

than?tﬁe hexamdnmhgﬁoﬁﬁﬂh&eédmnﬂélecﬁﬁﬂafcaﬁlbﬁﬁéﬁSBES of Power
<M(€$€ul > (1) In the power nodule 5 pertaining to the
@RPSenbodi ment, both the first electronic
(A) conponent 53a and the second el ectroni ¢ conmponent 53b
are nmounted on the 30 sanme nounting substrate 51

f or Imtine ppwgt medulf |5mnanmg1ﬁ)ah£ﬁxfécﬂim:g(¢mb(ﬁﬁmﬁnt Eiércoblimgsjacket

5 b d
B e
on WIeEIthp ERSHGEE cHEhEnEOTRA 8 83 H AR IIHG'&ltgd’l ?g%ﬂ tﬁl%{;ﬁig ecg(?)lhné

the first electronic conponent 53a an

jacket) 38«ontagied thetwsiane APPBEL the(rR)untiBg sucfidee fitloanmpumiva Hubstate 51,
o BECO) B0ol PSSR B55R0 SBRE B0 05 A0 GG
showrsindUGf 6,@oehiig yaskdped 594 nidyadlsd hiefolthéSinside a mounting substrate
SIA. By so doing, the distance between the first electronic component 53a and the
cooling passages 59A can be shortened even more.
B)

In the power module 5 pertaining to the preceding embodiment, the thickness of
the first mounting area of the mounting substrate 51 was thinner than the thickness of the

second mounting area, but the thickness of the first mounting area may also be the same as

_ the thickness of the second mounting area. In this case, as shown in the chart of FIG. 4,

there is the potential for the heat arising from the first electronic component 53a to not be
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: elec]

el ectroni c conponent 53a is effectively cool ed by
refrigerant of about 50C. For this reason, this power
nodul e 5 can be produced at a | ower cost than

- conventional power 5 nodules that have enpl oyed

T N A L R —

dispd¥e HErSaPENES BRI RoutPiskabitatd 18 SrofhPalc itk eflgcﬁ'onic
that of the conventional power nodul es because the

- COTRRARARYG g s Mpgeqvsr.@ @ntacthdap tramsderdyyer §7 Bgwayf dlixebe disposed

i in. Furtnh in tAhi dul
betf BT O0GRRREY 5§ B B i pyRE putelersTS, MM B dcien
sprexdepong bé ifsdted Seteuqetht fitstectrb@t cofpbiat §PNMAThE Hbdhting

10 r nmodul es because the nounting substrate 51 is
Subf%?tgrgggby glass fiber reinforced epoxy resin. (3) In
ot he power nodule 5 pertaining to the present

enbodi ment, the shortest distance between the first

el edntivnpava enghiteh periBaing nelthe peecedihg icathoditherpaks kgferature

9 i.s shorter. than, 15.1he shortest distance between

of et Sa TN R o e S GRBBNERT-25359 98 ¥ gy determind by the
flow ef thie 9eFi@BratiBR EPAE € SHORevdr N teinBbAnke ?&?ﬁrem%%aégfsﬁosed in the

. power module 5,” the heat arising from
vicigity pE b digttelactronis companent aa.gadxpansidnevabne midbe dikpdshé in the

i re.efficientl th the heat arisin
viclfRE ARy o TR B fRelin? bRBies) 5Ree lagYapotiton Enperdithe of
the relfighirfirt eyl lensontroR€d {oAhaihiaid the t@eREinFEIE Yhevidinity of the first
[tJrerIal ning to_the precedi % enbadi nent, the cooling
QRIcSOMPERERia32 g & pRIsat. o BY sedaipg dhe first elieefeonig camponent can
e : on '
b R o e R o BB B s 59 may be
connastadt te dhe intakh pigeaif thdeommedsondP. j acket 58 cont act ed
the surface opposite the nmounting surface of the

' (D)m)unti ng substrate 51, 25 and the cooling passages 59

ver @n R hidAuRs ?@ﬁéirﬁﬂé’{d 8 pheREdiRE eRBodiHRWE YR thicRRess of
shown in FIG 6, cooling passages 59A may al so be
the first medntingsirereothamavnting suhstrate S ves silta. ardnd<O0 g, by the first

' C { n the.first el ectronjc conponent,.
moupfe A RS PSRRG bl ioadal b/ lc wROF R AL rieccen
floveéngintothe eefrigkant fddsdges 59 €sep PVE4)MOABhCrf1P ¢hd Ridkhd df the

the precedi embodj ment, the thickness of the first
first g @feéroggledm‘ﬂfﬁ@grﬁﬁmﬂiﬂ?@ BaYy 8lsp e dess thand §0tumn,iywein this
t ﬁltr;% ting area, but
Casef ﬂ??%?% es(s‘c bgga%hcg&?%t?g%) rearrg(gn [ Sr%?lgﬁ‘ éa may al so be

(E) the sane as the thickness of the second nounting
- are shown in the chart_of FIG 4,

..l n thi , . .
t he?féﬂﬂeQDO{Vﬁ'%?ﬂﬁ_ﬁi?éﬁtRegﬁ%w torthePireeing:enBedimment ahrRaNY Tesin
was binpfdye@ h& e TR 'n@at&?ﬂ%@ﬁﬁ%oél%ﬁg s@oshate 1€ butldh epoxy resin in

which ceramic powder or the like having an insulating property are mixed may also be
employed. By so doing, the thermal conductivity of the mounting substrate can be
improved, and the heat arising from the first electronic component 53a can be efficiently
discharged to the outside of the power module 5.
(F)

In the power module 5 pertaining to the preceding embodiment, a laminate resin
substrate was employed as the mounting substrate 51, but instead of this, as shown in FIG.
8, FIG. 9, and FIG. 10, two-sided resin substrates 51C, 51D, 51E on just both sides of
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sufficiently discharged fromthe power nodule 5, so as
shown in FIG 7, it is preferable to dispose thernal
vias 54B inside a nounting substrate 51B around the
first electronic conponent 53a. Moreover, a contact

t ) 0_bhe di spased . bet wee

R e e A1 RO PIo Ry B STt Tigules SC,
SDF?dtSFsﬁmpml;femblbeaﬁisﬁoﬁnhmﬂeﬁaggyc b@gﬂeﬁﬁﬁﬁ bediohesrmen

t i rst ectr onmponent a and the nounting
e i BBt s PAD W e do peuss dsdiepbaisimigfior the
first BIBctRIEE &5 oy ~

o PR itk LA e Rbdchf ggsases 59,

or tlispeise e iharmally eo inefillénS4ihia thd festnl poatiod, ot figinsert a thermally

r j td,en._cyele.. However, a.tenpperature sensor may
cor S BERS B R & BB TR AL E SEISOE T
the edatapreadir S33Rat cafised MRS ATsiNAH S (HEYirsp EleBkGROSGHpddint 53a to

vicinity of the gateway of the refrigerant

.h
be ‘éigg?é@@%b? mevgtingaurkagep olnahiseasa, etrrp pre&rable topdlispdsh electriqal
insdt&idn 19&&9@%,% Q:ﬁd %?E.tb{aﬁel?g g}et t?nﬁgsgﬁli%]ctrg%ﬂ sél?szr@{els éM}CS 1D, and

tenperature in the vicin

51 Fcodpbnentling3ackat SSincwdatta Ehsm@ﬁleiﬂstﬂ&ihigg)r%lféﬂ? JfitheSitwo-sided

el ' b |
res S BTUBERAC1 A D1 ' B HomiRaTomiPe hegheriady cetdeer Gier S4D

and RRSH 30T i the 1 hhe
R e g o P AP A ek R Bt B have an
clecgréqal miswiation popetty the deedial gnsabdtiodilagers 570, 56D IhEKTR6H be
omiggd the first nounting area of the nounting substrate
“was set to around 100 gm but the first 20

(G)nmounting area may al so be thicker than that depending

on the tenperature of refrigerant flowing into the

r ef MR §isrnenter prdslegerergming toethe pecdding Gmhodineat, yhe ddoting jacket

icl fi tin rea.of t ung i

5t AR ok Sl 5 TR g Bl B0 D,
instead of J:hjs,:]a stepped cg@lﬁlgrjyﬁﬁﬁosmﬁmk@%diﬂ :F@Ggﬂtrhﬁyt@aﬂé’@ B@&ﬁ?w?ed.

styen . ) e power nodul e pertainin 0
By Sylomis bcaad e Rt aT 08 b et e om hongnosios) dsyoddhe

-ar irale.af ] ' . 51, but
oSt S8 S ok M R SR AT Bl
and i deeamgesaessihlsub atifoun pregided moantnguttedotivypoisn be
ed. so _doin the thermal copductivity of the
C"“%ﬁ"ﬁﬁ’nﬂ“ Ss‘,ll?ﬁétprogft%m@gweé =-Un%?sa%&90ﬁ%(°or Beatisghean be
prevaiited,iang af thehinBeintd fusther®lo®abipMdatioR @9@)31‘[&3:%33?%1@. CRRIRE by
si de e

efficiently 30 discharged to the out power
so dogag it @lsesbecoppes pppsiblaéo prommmadetiiingaricep st Inadgirtoerdge

fr | ' - am nate resin substrate was
fom e e en iy BB AEE e A8 ThBhe 582, , Birticrdidertifa
insulatiors Jayers5 Zhmam also bEkfSposed between the cooling jacket S8F and the

mounting substrate 51F.
(H)

In the method of producing the power module 5 pertaining to the preceding
embodiment, each process was performed in the order of step S1, step S2, step S3, step S4,
and step S5, but this order may be switched around. For example, each process may be
performed in the order of step S1, step S4, step S2, step 83, and step S5, or each process
may be performed in the order of step S1, step S2, step S4, step 83, and step S5, or each
process may be performed in the order of step S5, step S1, step S2, step S3, and step S4.
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8, FIG9, and FIG 10, two-sided resin substrates 51C

51D, 51E on just both sides of 17 which a conductor

pattern is disposed nay al so be enpl oyed. In such

power nodules 5C, 5D, and 5E, it is preferable to
a)dispose thermal vias 54C in the resin portions of the

two-sided resin substrates 51 C, 51D, and 51E in order

to caubepbwe Medile 8k " irfol ty on :

c onponen%3 53a to be.bdi %Ifﬁ%sg é{):l %imnﬁrtgﬁe éi HI(% ‘{“Z‘%:"td?{éﬁﬁ’o ﬁgy resin
wag @nplpyed axthe prve Batpais! ofohe mopnting sutistate 54 ebw atrbsin bt than this

' fild in.th I, i on, t
(e IO 5t & bl plo o ek A oL el e be rmtovec.
INDBSTRIADYAPPDICABILI®Y, it is even nore effective to

di spgse the heg} spreader 54 that causes the heat .
ar i gﬁﬁd"’fwﬁ‘é Madyle pertanglodhe prepsmd invsriembastthe sharacteristie that it

- canPelphotirdd & ef’f&gv& .dﬁawﬁtéogﬁth Egﬂ%ﬁtioﬁag gé{}érsmgd?}ﬁ?s%}ligtrcgn

is preferable to dispose electrica [ ation
congit@te BB ucimgithd tastlod puwenmbided. wo- si ded resin
substrates 51 C, 51D, and 10 51E and the cooling jacket
58 in order to ensure the insulating property of the
two-sided resin substrates 51C, 51D, and Si E
However, when the thermally conductive filler 54D and
the thermally conductive sheet 54E is nade from a
ceramc or the like and have an electrical insulation
property, the electrical insulation |ayers 57C, 57D,
and 57E can be omtted. 15 (G In the power nodule 5
pertaining to the precedi ng enbodi nent, the cooling
jacket 58 was enpl oyed whose surface contacting the
nmounti ng substrate 51 had a flat shape, but instead
of this, a stepped cooling jacket 58F as shown in FIG
11 may al so be enployed. By so doing, the cooling
j acket 58F contacts just the surface on the opposite
side of the 20 nmounting surface on which the first
el ectroni c conponent 53 a and the |ike are nounted,
and it becones possible to performtwo-sided nounting
at the other portion. Consequently, in such a power
nodul e 517, unnecessary cooling (or heating) can be
prevented, and at the sanme tine further
conpactification beconmes possible. Further, by so
doing, it al so becones possible to accomobdat e
i nstances where | ead wires energe 25 fromthe surface
on the opposite side of the nmounting surface. Further,
an electrical insulation |ayer 57F may al so be
.di sposed between the cooling jacket 58F and the
nounting substrate 51F. (H) In the nmethod of producing
the power nodule 5 pertaining to the preceding 30
enbodi nent, each process was perforned in the order of
step S 1, step S2, step S3, step S4, and step S5, but
this order maybe swi tched around. For exanple, each
process maybe
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performed in the order of step Si, step S4, step S2,
step S3, and step S5, or each process may be
performed in the order of step Sl1, step S2, step $4,
step S3, and step S5, or each process may be
performed in the order of st §5, step SI, step S2,
step S3, and step $4. 18@1&&[ the power nodule 5
1. pert Aipdivegmbaulels, ﬂ,qﬁgbpmggp,qﬁgqgﬁ%m% epoxy resin
was enpl oyed as the raw material of the unting
subs? P& ssmicopdicter (53a) andat tearpavkeasemivionducta.(§3h) that configure

SIfcoptcrer (bea andat erpeitaneritoaducta. (331)
P ey S Rl Rl oM R omPeL | Chgi Li v The

povesnenosinsebspatet(8l,rH1g 51B, § 1€, ATESER! 51F) b8 WHiH bdiRthe power
istic that it _can be produced at a | ower

- _t.he char %q?f{ r
semjcongeter @6§Pnlpﬁﬁ’ﬁr wHHoaKluCoR are pewnsed; spdiul es and
' t ' t dul es.

To (5P AR G 50 DAL S e e n B eltleoB il e
2. 5E, BRpowvemrpridslengclampowderae tHewoohincinesns(i53adolppdliad

[on- \{\S/)e(?l serr('i conduct or, (sgq'ier% t hat ,con;%gur e . a power
Pasegs 61% CTFRASFE ©F BiF 9RBpTisy ATBAEFINE SHi GG de resingyhstrate on
whit® ielpowed SérhiabRduct and i nodlfdwd %&nic%ﬁ&%wtﬁlarénoﬁﬂtﬁa afdis for

whi ch both the power sem conductor and the non-power

allogdng & eprdinetfivd theismdlind &t coaling the poivegsamBenslutonio HBA)
ol i ng the power seniconductor. 2. The power
ther%gﬁdﬁfgqea' of claim1, wherein the cooling neans is a

3. coolThegofletibduleas sRYA 2| Wabrelrbthd icsMAHRETLIQ Padshe: is disposed
- osite side of a nounting surface of the resin
ms@%ﬁ@ﬁ?%‘f@ﬁ’éﬁate'lo whi ch the power seniconductor and the
4, hon ' e nd is for

al | ﬁmg\r%%gﬁgggﬁl?%ge%ﬁ?ﬁ t3h§{]:ﬁ1:ég&§-9]?zﬁ'sdr?% for cooling

t he tguperatusedhtating neting thhodgassthe hﬁﬁp@rﬁlﬁfiﬂ&hh? ﬁ)é?Weé'Th e

ower .noduyl e .of .claim2, wherein the cooling ui
Semgcg\ﬁg%cé%rc?rgi"%?’lgméﬁere?fﬁ%qdde the resin substrate. 15 4.

The ey EuraRubE11RE ntdaftt thaf c@ftrods th %%ékgér{x%ecﬁmﬁé Holidg fluid

tenperature detecting neans that dete
such @g&bﬁ Rnepesatpre Qeﬁ'@tng\)ﬁhe tegmeraordietcing meadsttecomes a
L.ClR f, and tenperature controlling neans
BB

con tenperature of the cooling fluid

5. suciTht patvet fedile bpeivad Al AmEd S8 Al fHefRih thB ShdrRAPGE@EY etween

det ecti ng peans hecones a _ . ]
the power semiconductor and the cooling fluid passage is shorter than the shortest distance

between the non-power semiconductor and the cooling fluid passage.
6. The power module of any of claims 1 to 5, wherein the thickness of the portion of
the resin substrate on which the power semiconductor is mounted is thinper than the
thickness of the portion of the resin substrate on which the non-power semiconductor is
mounted,
7. The power module of claim 5 or 6, wherein

the resin substrate is configured by plural laminate units laminated in a board
thickness direction, and
| the thickness of the portion on which the power semiconductor is mounted and the
thickness of the portion on which the non-power semiconductor is mounted are adjusted
depending on the shapes of the laminate units. '

8. The power module of any of claims 1 to 7, further comprising a heat diffusing
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20 predeterm ned tenperature. 5. The power nodul e of
any of clains 2 to 4, wherein the shortest distance
bet ween the power sem conductor and the cooling fluid
passage is shorter than the shortest distance between

: o) ] uctor. and the.copling fluid
port (BB, 5B S TR it Rdatatingriren et e povsr
semib@idattor.t he thi ckness of the portion of 25 the resin

substrate on which the power sem conductor is nmounted
9. is tHenmaver mpshleqfelaimpf, futhes somprising ap electiionl ingulative layer

e &1 : ' opspower sem conductor .. .
(S o S oo WA e e BB borf R 5B i
passdger ein the resin substrate is configured by plural

| am.pat e unit amg phated in a board 30 thickness
10. 4 e REver g‘lier?gj &W%&% dherein p Beal sprepdss diapose etween the

povidh SerRVEducEREhE ARAUGLBingl sBr ARV Y r AR bAGe fsgﬁcqg%ﬁisi?i {he heat

.of the portion on which™the non-power sem conduc

diffpiampertionr e adj usted dependi ng on the shapes of the

| ami-Rate. units.,; 8. The.power ule of any of clains 1, .
L5 AR abueh oty 6f PT‘%P%@“&%&T% PIFY ftere) i ispesgd inside
the {elsih subdtbite Biéhg a AitEYticA4AterseOingiht bEsid e RQAI 1R dfesinbstrate is
. fromat |east the power sem conductor. 9. The power -
inclydsgh in dhesheat diffusing portipn her conpri sing an el ectri cal
12, 1 nsuhat] o 20 21F) disposed .

" bet mehgfﬁ’lc}%%{e}nﬁégté of; %?l%égpsotr%t lﬁo‘ﬁrgﬁlﬁ%‘ at%fl}‘sg’&%@l Gopguctive filler
disptsad dnd mixedds agth thd fesinfetiGovLthe rEeHIDs©ite & LI R the heat
d&i 9., V\,heF.el n a heat spreader disposed between the power

fﬁés’él?ﬁ @ctor and the nmounting surface of the resin :
13. Subgthe 3b&et Bolils LPRGAF dlai i | b At

11. Thg powe? rmdulgig)d%f %1%{/&@01?%2}@? %%I{ %H}%{gﬁ%&)&\ﬂh‘é&geﬁh‘ﬂ
embgddaddn i revinpodiopdsboresinsubisratd B indledadds it abdiffusing

ort |l ong a direction intersecting the board surface of
P € resin substrate is included in the heat diffusing
14. por A ower koduld®, PAVEE, IMAW, SEOSF b ifsirgt @i M6 8 tO

11, wherein a thernmall'y conductive filler" di spersed
and 2 PPRERSSIHCRdURior (B2} ard anpwpewersenficandectore@Bh) that configure

IS in.the heat. diffusing portion.
AP O%%p%?)ﬁl@redu%gbmg&%gﬁg ge&a\!er §ﬂr§ve6?lo%’l ains 4 to 8,
whepeé moantirpesubettdty (3108H4CS 1B,&S 161 SED, 5 1BTBERIGwhith bdth the
in

resin rtion the resin substrate is include

pow?q.pgnﬁggaguatpf @I@S&ﬁ §on-pewey ssHiconductor are mounted and whose thermal
conductivity in a board thickness direction is 10 W/(mK) or less; and

cooling means (59, 59A) for cooling the power semiconductor.
15. An air conditioner (1) comprising:

a refrigerant circuit; and

a power module (5, 5A, 5B, 5C, 5D, 5E, 5F) including a power semiconductor
(53a} and a non-power semiconductor (53b) that configure a power supply circuit.for
performing power conversion, one resin substrate (51, 514, 51B, 51 C, 51D, 51E, 51F)on
which both the power semiconductor and the non-power semiconductor are mounted, and a
refrigerant passage (59, 59A) that is disposed on the opposite side of a mounting surface of
the resin substrate on which the power semiconductor and the non-power semiconductor
are mounted and is for allowing refrigerant flowing in the refrigerant circuit to pass
therethrough.

21




10

14. A power nodule (5, 5A, 513, 5C, 5D, 5E, 5F)
conprising: a power sem conductor (53a) and a

non- power sem conductor (53b) that configure 20 a
power supply circuit for perform ng power conversion;

t frat 51, A, _51B, 51C,_ 51D, 51E,
16.21 7, A g iad preBe e S SRR Bos At 5P, SReSHgeluding o
PO ReRRBOBAUCESTE SO REY Glroh-RhRr EﬁgﬁB&ﬁﬂcﬂﬁl gﬁﬁg PR CBI??LE@L power

~conductivity in’a board thickness dire nits
SUppI( Gyt §o peafosming g Weo obriviersions ans resBosubeiesy (F19614, 51B, 51C,

i t 1 duct or. 25 15. An .
BN A T
are sopawd! anisddlieg feandh9, fobboolRRthSowe? EemiddalEtdb N the

13 ower .sem conductor (5 é) and a non- power
melgedfeBREieEor (53b) that configure a power supply

cir : Version, one resin
ubat e ShmipBRLER Tl SO A REIAB oo o
presehibedpimitidn ¢rhihe pesivesubseaieconduct or and t he non- power
sem conductor ,are unted, and a refrigerant passage . |,
(59,2 WEAFORIREHng %ell%g BeesPrasctingdhepysasemicondecterang a circuit
dispERedn e r&sil fdeRatef the resin substrate on which the
- “power sem conductor and the non-power seni conduct or
ar e amomeaYer agrdicpsdctnr cahhepbing gtep éémdogaecting thd wwd-pawdrn
1 ' ant circuit to pass therethrough. 21 16.
Smﬁkgﬁgﬁﬁ%%hgﬁﬁ%?%%ﬁ%ﬁ% a power nmodul e (5, 5A, 513, 5C,
5[2,cobling bkeins Mdhgistep GrEFixiRONR ree SIERME UE HRcobRRR M
a non-power sem conductor (53b) that configure a power
supply circuit for perform ng power conversion, one
resin substrate (51, 51 A 51B, 51C, 51 D, 51 E, 51 F)
on whi ch both the power sem conductor and the
non- power sem conductor -5 are nounted, and cooling
nmeans (59, 59A) for cooling the power seniconductor,
the . nethod conprising: a power sem conductor fixing
step for fixing the power sem conductor to a
prescribed position on the resin substrate; a wire
connecting step for wire-connecting the power
sem conductor and a circuit 10 disposed on the resin
substrate; a non-power sen conductor connecting step
for connecting the non-power seni conductor and the
circuit; and a cooling neans fixing step for fixing
the resin substrate to the cooling neans. 22

22




