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The procedure is said to provide excellent humdity resistance, electric
properties and high tenperatures andFéJW R al strength. 2 EP 0 301 565
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a width of 0.12 pm, for example, through a silicon oxide film 12 formed by thermal oxidation, etc. In the sem-
iconductor substrate 11 are formed impurity diffused regions (not shown) to be utilized as source and drain,

55  electrodes, respectively. After that, an organic film 14 is formed thereon (FiG. 1A). As the material for this or-

ganic film, polyphenylene sulfide (PPS) is used and film deposition is carried out by sputtering. Namely, a tar-
get consisting of polyphenylene sulfide and a substrate subject to deposition are mounted in the atmosphere
of argon with the target held opposite to the substrate. By applying a high frequency power of, e.g., 13.56 MHz
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i conductor substrate 11 are formed inpurity diffused regions (not shown) to
be utilized as source and drain, 55 _electrodes, respectively. After that
an organic film14 is formed thereonE'?ﬁf"(";‘t6 53 As the material for this
or- ganic fi Im polyphenylene sulfide (PPS) is used and f | mdeposition
is carried dathekaget giaw disohanejis pristiuced ty depgsite agattergdnolasuipnsdf palyphenylefe sulfide on the sub-
pol ypheny| erfdratesuligctite dappgiton. Sugh 8 conditien is shewe intFIG.JAJdEw denosited aroamiefilmdes exsellentn
t he at m)sphe?‘%p °8‘f°"a§? 619!?‘*@['#'910‘19{”@ SE'QPP@@!'H'“'H@P ‘t!"'!ﬂdﬁyefs"?taed thethickfessof the ergenicdilm iy
appl! Ml’ng a Hbg ﬂ*e'cfu%ﬁ‘?e Fm‘i EP 0 301 565 Bl to
the targ boW“ t%ﬂ‘é{‘i" rg qlﬂ ‘3%?"("&45 &a‘t‘?%ﬁpéﬁemaé‘ﬁd

pol yphenyl eng In gp,ihp pRper sy Pﬂft ° "

wmng

condition i shav gﬁﬁ:;:éh °E§’s ce s{—,}' ﬁf’ '"eaﬂ 1&3 '

step cover aggy ta?Jum drter “g ﬁm i %RF'@(
i

t he thi cl<,51esi§t° ?1 ructuresuch
umfornty ovgr t eentlre sur ace. umn

sintered at a tenperature of about 450C, the dep05| ted organl c f| I m becones
thin on the upper surfaces of respective aluminumwring | ayers and becones
thick between alum numwring | ayers §e:a,t_he deposited organic film has
fluidity sander high tenperature, resu g imman organic film 14" having
uneven thickness (FIG | B). In this instance, since PPS has hi gh heat

resi st ant pr ophreaghunit gulfaris cgupled Wit apherwf ring. Tdid cdmpolmehias extcalientgroperties thatiheal resista@V/D
process but rierery iageodahdwajer absoing atogerty, is Iow (éss then dERRMIbecsitel taamoldctie have np go-t 0
be noted t hd#itPPS is a thernopl astic high nol ecul ar conpound havi ng a chain

pol yneri 2&d st Pyhsequertlycaailisorpritridefili {5 iseppsitadion the ergapie films14thy pieswe| CVP mathed to a

phensi ring. t"'?'ﬁf’%%@ﬁff(?tfﬂﬂ‘(ﬁ'&s"@xcel | ent properties that heat reS| st an
property is | ?‘%r‘f‘ ‘t’%a"l“'ﬂ%‘ ‘f*’é‘%’g has,bas 1°°
because t he " " : 3 "'°?§' "§T'qef'
nitride fjl rﬂe_etr'lj N ?i’ s°8? ﬁ'fe s"f?slxﬁ A
to athié '% ' }d i ° a"

ﬁlb nT
filml[err] lﬁ%]
after the Or lsrurgt gﬁees@ru Q‘E mﬁltl ; res| e hs ra atm
after sili cqne&h\tewla stnichuB, haﬁabhsiﬁh widBedbie Jmﬂaaae.rtmssim&ﬁ.en

t hat the spt rs inbentiah BelEdis festetadch |¥tﬁ@ﬂeﬁihlﬁ b%inégnaﬁévlerdﬁ% PYigh MTF & maintained.
Fig. 2 iS a igsamBdémbtnit g is bdauseihaithe ¥iesd 1 relRR60 D ordafic Almiagenum | i ne wi dt h
and the tinme eFi@sssAdo fare Grossisbdtibrial Vies Of sicdassive b esss Mbishdwihglaldcond éhbddiinent ac-
shows Mean Tdording tothis-ivéntisnein tiellembodiment ioigertc filini(PHS) dalie dépasifed tbe thiviker 2Hal Kiato the

| i nes are brab@rmentiad emtodimentaiowoin FiG ik, it itas @ thickmeds ¢f0.8funCThe afgarde filre e fustharr e
of [err] 3§ n fiattened byheattreatoread (FISt 3A)ct ur e- and the structure according to this

i nvention, r espkeotstching ysingPhigen piasme I, carsednnbto remave thewppérsurfagmeftherorggriefilm 16, thus
structure, WW‘W%W“MF‘@B‘"‘&@WH@ and the organipi THm BE dohecat sybsiantiglivthe sapmrdavel g s
in the strucdFi@ 2B)3Theregfter,@giliconpitdde:finy #y is depasitgithpron ip a Hickeass efd. Sprefio; 3)-(imibis

ling wdth tfego e F’FGMW Pi‘aﬁ"'??f‘ itride fitkn and theglupingn flm s only sheating $iress flenge ¢
thatthi i b '\"éﬁqr"é%'&dw ﬂsﬁ@“‘ﬁfedéﬂﬂ‘%"aﬁ“t"t‘?\'elsg?sér

FIGS. 3Ato 32 '%A awcm se n:\q succe55| ve p ocess is eps  show
a Secondf elnb ig iAVention sﬂl lgﬂ)ﬂ @Dmethod
organic filng ﬁ‘h J,oﬁ S},ﬁbo& as th| of abo
he fhickést rt| rehﬁw%s &thiclH iggﬁ"i
t e att ene heat t reat mant

icke?t
above- nenj

[err] The Orﬂ@ﬁ]hﬁ:%‘ ur

3A). Then, et chnaagoyuﬁshgms%xm@ ribttidd Ofdel sxcohditioh wede.m& etbifing'sPaBRY & tHe Aist A Ble
surface of t dRoriYx@efMinGrelstibstintiafly equid) teach othiel\btEHbabitifrahiBdstk untilifid saaS oftfedlimiin
film 13 and fikias BlegBddqFIGi 4810 16' to be at substantially the sane |evel

(FI G 3B} TheTiepdatterra PRS fim 20 (0.8 amithidky dnd @ sifidoh nitrillg film21 e deysited by dphariegand CVDa
t hi ckness ofmdhdd, respeatively. Kithjs tir3Jincethe sHittin pitride filg 21 idfemed onadiattaedairfed inthé seeen
t he silicon manheriagin the dage shain iniFlS. 3C, stressuslinfited tononly sheading strése acting glom theefiattened
al ong 40 t hesusene{ Taustofal dtnassis rsiuc@(® anEiimemelyismall value, witithetesult Yt the Hobsitiility of breakingy
reduced as d® %ed- t 0 the case where stress is aPpI ied to the side

sur f aces #f t hE'Gab ig@icierrertionslview pladeviopzhewing/an exgmpleyhgre shisavention ipappligd toyadmul
successi ve pi e@rgryssﬁt@&gdewme tEPtf‘ﬁPPﬁf“EHWPFQHW%@@ s'&it"ﬁﬁ"ﬁ@““ﬂf"'ﬂ i} ig the

t samp mane Hivop e 42 on the enére suifsoe. ContaRtnigsi24 fonsnnecting
Gopos t eq by ’%’%‘H“Wﬁ'{‘ﬁ&g‘%‘ ?m"tﬂwa'glg"'fwr et R e
t he second errbodl ment, |l.e., it has a thi4ckness of about 0.9 45 [err]
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m xed into the liquid 32. As such fine grains 33, _a powder of PPS having a
nmean di afeter of 0.1 [err] is HSEQ‘LQOR ﬁposrtrng PPS using a
device will be now described. Fi @ are heavier than water
because its specific gravity is 1.6. Accordi ngly when the m xture of such
fine grains RRe@Pdleri@ber is 15 stirred and then left stand still, the

grai ns gr@dual |y sink and deposit on sem conductor substrate 11 as shown in
FIG 7, resulting in a deposited f| I'm35. This deposr ted film35 cannot be
used as it is because it hai GL¥ENL tg density is small.
However, by carrying out h atrre or twe ty nutes in the at-
nosphere of nitride gas at tenperature of [err] afilm having
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conprigjng a patterned wring I ayer (13) cont ai ni ng al um num as maj or
constituerdiag@art and provided on an 45 Insulating film(12) on a

sem conductor substrate on which sem conductor elenents are forned; and a
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5 4. Asemiconductor device as set forth in claim 1 further characterized by comprising a protective layer (15,

17) of inorganic material acting as a uppermost layer of said semiconductor device.
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i norgani c i nsul at i fogmihg dompérants nigaid sérhicontusies devicaerprsemichrductorisulistre®; sai d
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char act e sed |°ﬁs"ﬁiyﬁt°’aﬁ'?6‘i"|’|@rp“’oPPﬁ¥1‘P§?lﬁ'??F\lP PR™g | ayer (23) is formed on said

heat resist gﬁf‘ lm odo man 9£ h ctLlJc!eﬁéea%QetP 5&?‘5 &Qﬁ&@nsld lnthatangztner

Hal bl ei ter v oot b1 sl et rebilant i e igsmAe lncht (13
ent hal tend Al um ni um ar estgn tﬂ"lE , und vorgese- 45 hen auf
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zum Her st el | en it 6k otiemnlUbeifiachs derVerdahtungagphiclti t den Schrittbn:
55

4. Halbleitervorrichtung nach Anspruch 1, gekennzeichnet durch eine Schutzschicht (15, 17) aus anorgani-
schem Material, welche als eine oberste Schicht der Halbleitervorrichtung wirkt.



T T S S ettt NI
ei ner Al uni ni unver dr aht ungsschicht ( emiIsolierfilmmittif

Auf bringen und Strukturieren 5 darauf Auf brin en ei nes
hi t zebest | ndi g¥erfa hﬁbm@ﬂﬁl‘ﬂ!‘%ﬁa""e* richtungemit “Isﬁ'!' "4), enthaltond ein

Radi kal mit gesﬁtﬂé‘ﬂ‘w yfiely a‘g BieEuPReS hn von weniger ala 10 ppm
f e Er h
b o AR wal?é%‘& Sy b i

umd hi’t ze- uf ol RAdiRdmi
verfl f | ssi gen 'gw,aﬂ gj‘% ,ons Q&Eﬂoigfk}%‘a%lﬁ%ﬁﬁ%m Sﬂ ’ §|ﬁ|r£‘ﬁ£l:‘do:’e|:|3§bcﬁde:

Hal bl ei tirvorr geken zel chnet durcﬁ‘=l en Schritt des

Bi | dens ei nes rgenlZachwimﬂﬁmogaﬂgdﬂbmmﬁaufghc‘f&npérEtur Zmden hitze-
Ver f ahr eg, zum ‘E%EI n, ﬁdahrﬁ‘dnmsrem}gm.&hé.ﬁnaﬁ% VérfidabisnGind AR S pr uch
dadurch gekennzei chnet daM der hitzebest andi ge, hochnol i kul ar e, organl sche

Fil m eine ges i Ngtahmsn Binciepstelibrseibr l&almlﬁarvﬁhchmnunamﬂmdpfsﬁnseke@mj@s@Hli"’eﬂﬂen Belitt
8. Verfahren zdesBilders®eibed Smutzf'lmeﬁﬂaﬂﬂuaemwmhﬂcﬁmng nach Anspruch 5,

dadur ch gekennzelchnl a der hltzeblst ndi hoc n che
Fi | m ei nem Hocl P fe IP 'F'?' 9:‘ H%E 'Blc r%%“ adr&fh_
Al uni ni um/erdr u?'?aé' ‘é'ﬁ '@"'"?/8? g‘nren A g e A erdrah o

Hal bl el btrvorn‘ﬂ‘ﬂ? '?féch Anspr uch 5, dadurch gekennzeichnet, daB ei- ne

ander eAl Ui 1y, URdhibn 24 HENELSIBS ShieF HAIRGHoRGREHRIn A48 RASpABNE, Bich GUREHABERNAK daRac? N,

or ganl schen Fi hiReb&alindighhockhdidkulard DrghRischy Bilnt éidbiniciditzPloliBlufitedwot féwird) uirRie obere
Hal bl ei t B vonr iopkrisghe détAfubinfbisétdrattihgbechichflezuisgergi kennzel chnit, das der

hi t§~€bestl ndi ge, hochnol ekul are, organi sche Filmdurch Sputtirn aufgebracht

wird. 11. Ve f Abnfahrenzumterstelien eindr HalbleitervomichtunatyaaaiAnsnrieh b dadurhgekgnizaichpet, dak ei-

Anspruch 5, dadesanderedlumisiymyesiretiyngeschieltaufsiandytzebestandigen, hachmalakularen, arganischen Film

hochndekyl ar e, gehilgetMirdche F| I m durch ein Sedi nentationsverfahren

auf gebracht i W fdum Gl ﬁam.mnt# on & BhdaboRh ﬁmﬁmmg
mit den Schrit i '%wee? @ Erekil %ﬁgﬁl@;l‘%féh S tung auf
ellnemHaIbIeltersu a ? en sfnes Isolierfilns Bi | den
ei ner Al um nf1UNé@RdHeEndrh H&&&ﬁﬁhﬁeﬁhilbléﬂetvbmblﬁunauidnnnspgems umlrcsgemkizemharda&der
Auf bringes ii NeRzeBssEngigs) hechinaekula®drianisttie IFI¥A drdhii)n Sadifnextationsverfahren aufgebracht wird.
Al um ni unver draht ungsschi cht, wobei der an- organi sche Isolierfllmsine
gr6Bere Di cki@. Mexfahiingur Herstaian einer Halbleliarvamichiung B derrichsitennat - ROckat zen des
anor gani schen [Bidanives Kampggentep H‘P’(!l?@"’@b‘@FPF‘ qine Halbleitersubstrat;

Ai um ni unverdr &HF@@@Q%'&?\P'E*WS(WE - zy| e d 40 Auf bri ngen si nes

hi t zebeswsandi g '&F“E‘r‘f;‘g mums‘f i ctﬁéhp%g% B@Bq Lkal

e M e ? L
3? n | nu erdraht ungsschicht frei-

f@

gesant en Oberfl ndesan -
Hal bl ei btrvorri nacﬂrg%fnspr uc
.'i

UrC ennze chnet ae Sl ne
andere Al umi ni Yyt
eIl ekl ar ern gimslﬁgngﬂigﬁm o‘:ﬁrﬁ):elecﬁ\%n qﬁm&hénﬁ:@f&?zﬁﬁﬁgﬁ lmg rg]es-

50 11. Dbp05|t|“§l A sem - conduct eur conportant un notif de couche

conduct ri ce {3l 3jerfarpén zbinadiatstelldh dineciialbiditaiverrichtungmash paspruck 12; derutch gekenrzgichpet, dadi -
pale, it place enaranderd Aumhniumerdattungssehicht (28) auf damy hitzebesténgigen, hochiolekularen, organi-
sem - condgCt eurscheniFilingepiiddt wadnt f or mes des el ements sem -conductiurs; et un
filmorgani que de polds noleculaire eleve resistant A la chaleur (14, 16)
contenant un radical ayant une faible proprite d' absorption de |'eau, de
mai ns de 10 Rewepdicaligms i | m 55 orgam que etant situe sur les surfaces
| at eral es de | adi te couche conduct ric 2. D| sp05| tif A

sem - condmact LurUgRolf 4 semi-co it ,,%ﬁ A8 oLt
or gani que de poi fis "f;rlgl‘;gs;:mn Mg ? Eﬁg 2; " %ﬁgp ﬁ&hel%té‘l:dthése
?e pol yphenyl € ts semk: oond I.E§ de Jé Ialre résistant & la chaleur (1

Di sposi tla&&a ﬁi'ﬂﬁefa.a e&«fa% m‘ealpae.%ems%nassneﬁdaﬁ men

ce qu' une surf nt Iiu ga, g@.facgylme Golhicdl re 6l eve situe
sur | esdi®es sur aces atirales de ladite couche conductr| ce sat coplanalre

avec | a surf aceDispagififaisermicodndictedr aglontiarevendicdtion 1 canrabtétéé enceque ledit film organique de poids
moléculaire élevé résistant & la chaleur est en sulfure de polyphényléne.

7



»

?%‘H
17) de matl'ere non-organi que constltuant couche |l a plus superleure dudi t

f. 5 4. Dispositif A seni-conductbur salon la revendi catli MH lr“ 6lll ml
caract6rls6 en outre par Is fait qu'ddgdg 4t € une couche

dis- positif A sem -conducteur. 5. Proceds de fabrication un d| S 03|t|f A
seni - conduct%upﬁéﬁﬁ'f)ﬁﬁ“&‘ﬁ?“"?@&’ﬁ 98@““‘1'52 caractoriaé en ce qyl

Yol gfim groa
el 6nents seni - AiguRMARWE Meléeygjre ﬂﬂ"éé d't?fes"g 'aﬁfﬂ?ﬁﬂ%l" f?r°°"° %ﬂ°§ ‘fcfrlﬁ?Fs(Sn
d un filmisol ﬁ?f’ﬂa“fiT?)’e’“‘é‘iﬁ“’fF@(ﬂ‘? rigyre) G LRMUE S duct eur: consti tution

d' une ;co uc hey, C QROMGH & bénf cénduciut $8ioR \M‘Mloﬁuéaﬂcﬁﬁééten folthd Pat 18 f&t @0t comparte une

dep6t”et “mas- Qﬁpr&a&mE&EWq & mati618 RSH-orghnld e dohdtiaRHiLcd0end Vepiud SuridfdufiSdudit dis-
nol 6cul aire el eygﬁ,fgggd,@g@ a chal eur(14) contenant un radical 15

ayant une faible propriets d" absorption de |'eau, de noins de 10 ppm sur

| ' ensenbl e die IPeocéérdb fabrdcationaiun ddmoslptﬁssetni-tﬁonwmmmmﬂﬂé@msdeet chauf f age
dudit filgn or gani qeenstifetiopdésciéments eemifceriducteupy suran subsiyatde sempiteandudteushal eur a uno
certaine tem per apensiéutiondun filmdselantd12) pus jediesubstrabgln semi-qonqustat £ i | m or é%anl

de pol ds nol ecul ai Fenstitption dupecouche gepduciicp gn alupipiug (13) %'ed'Bf"m iselantRag)

fabrication d' GHRI8EY S'T“llf A sem cond ct eur S0 :il er]lq

t tF%P" f'I"' ig8 ﬁg& H"ﬁ“f"ﬁ‘f feRRiamiyr 4
7L i o by Ebswﬂ,s%gn% E bl i é‘%g?fé‘i
A sem - conduct é’ﬁP h dud kuﬁ @ﬁ$§$éus§aﬁt hallatﬁ | cbrtdid%em-
leditfilmorga é.%ée End Etiﬂeﬁi lsﬁ\Bl@é& @éFés ﬂura%ham.e
epai sseur infe |eure Padite co e con uctrl ce d'"al um nium

8. Proc6d6 gle proabde daaémenomld Mm.sdmwe%ﬁucéndectaﬁmuonamwawum5 akaériss en outre
revendi c&i on Darreapexelcoistifufionasun ik ftotsctdue(1517) uniadis aucheciganid. poi ds

nol Beul al re el ev6 r6sistantA |a chaleurfait | objI etd' un processus

gravure par 1.' @rqopdérde fabrigation dlinalispestiEs samircandydtenpaelon iaypyendicetion &earaclads ét‘@" le fait
couche conduct akeledidimergapiae dappidsmolécylaire siavé ésistent il chaleyrs une éraisppupiniripure & celle
di sposi tif A séﬂ“&ﬁ‘?ﬂﬁﬁ&?@d‘l‘%’@?Bﬂ'“'f"a'“'f“'evendl cation 5, caractrise on ce

qu’' une autre c o i Qisbosit & Sy botHlcRer sefo B%&)eﬁd-tﬁﬁb $UdardcRslen bd 4ud
or gani que de” pcqpf ﬁ% se??ma SHELTICES) s s bid b un prbesdts oo
fabrication d .Qsafﬁw ’wgi e 4o 153l GBllchb SorkiXRE FuiGRLAN 5.
caracterise en ce quo e [ t fi'l morgani que de poids nol ecul aire

el eve resp StﬁntPr&éJIéaiefabﬁdamm ukdispositifia eent-caraluctele gon lapevertdicatidn&i cactériss en deaguede
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dhpdtd un fil ml,fg%, &@ﬁﬁon egp(raganl qug (18) surladite couche

conguctri ced alumnium ledit filmiso- lant non-organi que ayant une
epai sSeur sumrnmaedeﬁamedubued whalispesitif & seni-oendheteur comportant iescitapds dek uni ni um
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qu' une autre couc(p A anr i

filmor ga”' que B url Jslzgu:.blecéﬂ 18 bdrficd ¥ \fim bigSHiqub @8 boide MdfbchifiRleRVS résistant & 1a

chaleur (20) contenant un radlca| ayant une faible propriété d’absorption de I'eau, de moins de 10 ppm.

13. Procédé de fabrication d'un dispositif & semi-conducteur selon la revendication 12, caractérisé en ce
qu'une autre couche conductrice d’aluminium (23) est constituée sur ledit film organique de poids molé-
culaire élevé résistant & la chaleur.



