"SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THEREOF

CROSS- REFERENCE OF THE | NVENTI ON :Thi s appl i cati on
claims priority from Japanese Patent Application Nos.
2006- 213483, the contents of which are incorporated
herein by reference in their entirety. 5 BACKGROUND OF
THE INVENTION Field of the Invention: This invention
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sem conduct or devices such as an SOP (S
Pac,SRl%?{f%tf and a QFP (Quad Fl at Package) whi ch have

| ead pivmsn e BEAWHNSmicb/RbOI®RIce & AlRSted 98 elEétﬂ)mc%auxbrﬁerﬁ‘ a
Cross-sectio i ew show ng a structure of
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Flg 22 is a cross-sectional view showing a structure of a conventional BGA type

semiconductor device 110. A device component 101 such as a CCD (Charge Coupled
Device) type image sensor or a CMOS type image sensor is formed in a top surface of a
semiconductor substrate 100 made of silicon or the like. A pad electrode 102 is formed oﬁ
the semiconductor substrate 100 through a first insulation film 103. A glass substrate 104,

for example, is bonded to the top surface of the semiconductor substrate 100 through a resin
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| ayer 105 made of epoxy resin or the |like. A second
insulation film 106 nmade of a silicon oxide filmor a
silicon nitride filmis fornmed on a side surface and a
back surface of the sem conductor substrate 100. A
wiring layer 107 electrically connected with the pad
el ectrode 102 is forned on the 5 second insulation
film 106. The mﬁring | ayer 107 is forned over the side
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30 while there is no wiring layer over the back surface of the semiconductor substrate.
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This invention also offers the sem conductor device
wherein the supporter has a through-hol e that

penetrates through the supporter fromits top surface

to its back surface. This invention also offers a

sem conduct or device nmade of a plurality of the
above-nenti oned devices which are stacked and

el ectrically connected with each other via 5 t he

t hroug uf act urj ng et hod
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el PERFERIYS ha‘ewwml@ﬁbm the eanoecting elmdcc @herdining wiring layer
I n\iﬂahhéarbv&fafiﬁé@su}f&% of B Eaﬁtc&fduéw k&i&%&feu ring the
sen1co¥ duct or, device further i1ncluding formng a
conduc iy iventipnalseefiersihe methedwfarpghiapivting thefginiconductor device
15i n\fﬁ'ﬂiei' RElu@hSHrihE Shsou %H-ﬁolg?ﬂ RO hipPreet Et'}}i&%ﬁéwoh@&oﬁélgg to an

se d;ftor devi ce O further I ncluding stack

pl & §F1 rgpnneeion @hprrath deissr devi ces so t hat

nei ghbiis iiigentlsleﬂfdiﬂﬁaﬁi@ﬂlw of 38 HERriRY e CAHMIRGIRY dWideTurther
each{u%t‘rlg throgg the conductlve termnal forned in

t h&© g ceidugipye termpnabinthesimopgh-lgte. THE DRAW NGS

Fi g. 1TH1'Sin&:nﬁﬁrﬂﬂﬁro‘i@ﬁ&ﬁ&ﬁé&o&ﬁfﬁ%&t@ﬂﬁﬂé%e@mcan@ctor device
se ond or devic i.ts manufacturing 25 nethod

Pac ‘Eﬁ’ﬁ% stackipg %l%“fé Slithesrrriconduster deviresse et rpighboring

FI @mla)ndlﬂztcﬁ devi@s Sre Sk taNRith scBWh&ROhghGhd dBductive terminal
d%?%@f v ce and its manufacturing nethod
accor GO

rrst enbodi nent of this invention.

Fi gs. 3A and 3B BREFDESTRIPEION @hwmmm

sem ¢ qqtg& deglce and ts nanufacturl nethod
accor diffig ‘o PRECFPRaLyey b FRigpndyofgr Q"‘i“f‘i’\ﬁ‘@ﬁ ft yaoufacturing
25 30m_§thg;l acdoritisg ® aﬁrmmbsmtmmnmhs iive@iors howi ng t he
semC q:rllgd Eci‘é aocrrosg-%gctlgneal %Q“,{’, simv?mg tie semiconductor device and its
manufacturing method according to the first embodiment of this invention.
Figs. 3A and 3B are plan views showing the semiconductor device and its
manufacturing method according to the first embodiment of this invention.

30 Fig. 4 is a cross-sectional view showing the semiconductor device and its
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manuf act uri ng nethod according to the first enbodi nment
of this invention. Fig. 5 is a cross-sectional view
showi ng the sem conductor device and its

manuf act uri ng net hod according to the first enbodi nent
of this invention. Fig. 6 is a cross-sectional view
showi ng the sem conductor device and its 5

manuf act uri ng net hod according to the first enbodi nment
of this invention. Fig. 7 is a cross-sectional view
shoWrHgpctures sehvdasneding oy theifisl eebodingntidf ghis invention.

manuf aghdis . 5e! ts&ﬁgna"fl%ﬁ@ ﬁjdvﬂlgg 10 sdnB®nlilc o§$ie r{l’%ﬁ&’ jfrent

of this 1nvention. 1 g. Cross- sec I onal VI ew

shoWipeturae %‘éth?‘b@ﬁ‘lfé@g @rthfd%vti qmbogimgntiof this invention.
manuf agigib hmrmaa&am@@ @ﬂmgg thOsculi@ndclo? heviitROF et

of thi % I nventi on. I'S a cross-sectional view

% h RS @%‘h?dcftsmi@es E’rth‘“dféf\?‘i egbodimgntiof this invention.

manuf agtguy isfhg:rdwﬁé%ﬁéhaﬂﬁ@v@ EIQ:MI&% thOsetnt@nduictos lieviidRAg TNt

of this i nven;%d]ﬁdg36 IS a _cross-sectional view

shdWHEe ?ﬂﬂ@% Y?r‘h"ofg% egibodipgntiof s invention.

manuf agtgus israg:rdmﬁdaﬁ&aﬂﬁ&ﬁ EHdiwing: thdseinh@nduclos devR@fdiisTENt
I an yiew show ng the

of A h| [ nvent on
sefi¢o ot éi\i"lc‘i‘f’ g%t&lﬁ}f g‘frﬂﬁ ment pgthis invgation.
106 r‘rbodl ngrﬂ is @fcrobshkﬁudnal\/\&m klﬁﬁmgﬁ“h@emﬁ;bxﬁlubtﬁr device and its
| on Vi ew.sho t he .sem gonductor device
nD u na?‘e on L3 ¢ 01‘1 AEFordingy 8\#@% ieﬁ‘.go ot Pgtg'é 5EEPY i ew
s howi nljpgt Heis 8 eisesoctidual tvizky sdiewing meaexﬁlemlua@ deli€e dridrist

of { IS 1paven
c r0Ss- seci nediraed areerin tgé}] 3185 FWE%I@WE%’ﬁM@PW devi ce
mount edigold Aas Tplacviey slzodngthe @Mmidondigtor ddivcatdbrdigRhanist

cr - Jnowt t he sem conduct or eV| ce
1_5acg%§(g|§rﬁ tﬂ?mv\é#tl rst Egg!o% Q?TerfﬁS SRR EVISAUERE

m)mimdmﬁoralemermmwboarcﬂcmtmogrd 14A is a plan vi ew

showi nﬂgtﬁﬁl [{:8&9 év?t[ € selm('f_c%nc?u %g%eqflw%%cctopdemg the ﬁrst

enbodi nent o |s I nv
cr eBkadinact pithis invetion sthZBgs 4 ¢ress-sscelnnad oivesbéwing thevi ce

mbb%i&ﬂd&?orﬁeﬁi:er Iﬁwn{ed%ﬁ dtfnitdRady 9 15 1s a

cross-sectional view show ng a sem conductor device
20 and i tI4es. MananddeB areiomys-mstitrotivieecdoding gnetsmomiactombwce

€ m&’dﬁiﬁ i th® first éﬂlﬁ)dhﬁk\lnﬁ&ttﬁlg ﬂlverElog mot]mﬁed acucmt bo

cross-sectional view show ng e sem con ctor eVI ce
and i thde- Ifdinanleninw shgwinsthrogmisondyeidr dryice @ccpmgh@ﬁuau

engrsdiaimat ofFhis In%lﬁloh nVI@E 4B R 2 eés-gectlaIZal Ilg]xgw Showing th

cross-sectignal view show ng T S TR
- ant™iqg ‘F}B’rﬁﬁ’ﬁﬁ?ﬂ%@@ﬁ%gcﬁ?@ﬁh@ﬁdaccor ding to the

25 SECONE;LTHAG RO ecAbnal Nk sﬁcﬂ!}{ﬁéq deffkondubtor device and its
manufacturing method according to a second embodiment of this invention.
Fig. 16 is a cross-sectional view showing the semiconductor device and its
manufacturing method according to the second embodiment of this invention.
Fig. 17 is a cross-sectional view showing the semiconductor device and its

30  manufacturing method according to the second embodiment of this invention.
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Fig. 18 is a cross-sectional view show ng a stacked
structure of the sem conductor devices according to

t he second enbodi nent of this invention. Fig. 19 is a
cross-sectional view show ng the sem conductor device
according to the second enbodi ment of this invention.

5 Fig. 20 is a cross-sectional view show ng the

sem conduct or device according to the second

enbodi ment of this invention. Figs. 21A and 21B are a

cr 0ss- dég tl Srrerosy-estionahdiew sipivang astaelwd stregyre of thy gimjconductor

shoydy ' ' ing to a

A I S e A S

i nvent ifdh 19 isgjcgpss-septiongl view shpsinadhe teinineaductor devics owiding to the
a_CRBtARMbONRAL SEMisGRRAE Or device. 10 DETAILED

DESCRI PTI ON. OF THE | NVENTI ON A sem conduct or devi ce

Yiccor diffiy2Y 1§ agrops-pestionsliem sheming th semfronductey device eprording to the
be seevtiglembitdedt 6 @Afidvhtidnef €rring to the draw ngs.

Figs. 1, 1%?51 4, 5 and 6 are cross-sectional views )
showi né’lﬁs A2pd 7 1R#8 & crosy sepfiapplodew 4nda plee gisenreapegtively, showing a
Marsehiohdit ol deviRe 06:0fng b & BSdificANoh ROHG st dMbodiment V\%f _thishinvention.

manuf act ugjn rocess is applied to a wafer_in ich a
‘plural hgyﬁo‘f; 9f'ﬁ’és'%t‘%‘n‘il%%amarcmaf@w%emsc%uﬂav@am
10 n a matrix bor DETAWED DESCRIETION OF THE IVENDIDNY one of

the sem conductor devices is descrihed hereafter. for
the s BAPRRRSH deulsE e b Bl itodimtnt & VoL be
1, ekpieinel hiegeaficrovfemliag toahSdraviagd) d Bk o, 2,545 $hd @dre crdss-sFardaal
of vg,%‘#sisﬁoon t(lesls el the like, in a tO{) sur.f ace of

Whi'Ch & avs BES BRI device h 2 gapenes of mfac PERERT) TR StoPs-
deltheughiihmamfaanringfrocescid ajgdind ora, waterlin ghith £plutatiiyeg the

dey] ' r sem conduct or .device,..for 20 e e
e 5 e G R e o
30@erriondpeiertdeiicds,is daseribed hergfier for the Sitmphtityi of sxplahtican

ov it 1 58 "o oea L B e (e Bl B Rl mpd g stion

fo I(S.ib%éh‘-‘pm@, injagopf surfme @f which h devicepomparieaicle(a GCDL MHght-receiving

e o e e s o e @Y el Biniope @ ovicefr
20f o exampky) isifermstle, Th@erhigonrig@towb@putztieaﬁongaoomoamm@clq ifor example.

st s s e i o 8 ok B ideon e 1. o

f offempledofd thisknestf2 man, &fr ezamptlés fiscflommess on dife top urfpcefofithe

eXGiRéRduc skl brst insulation film3. The pad

el ectrode 4 nmakes a connecting el ectrode for external

connedY§xb aftergimesl layer raqde of atimminhingAD oatwreiotre dlloyi dr hopple(Cu), for
25 deyiafle, 8 AHRCNE putterR, 4 ' ' i

thr “““gh S py i L e PO 50 B SR TR he gl lyvr s

ar gehed usipgapheipresist layeritens shayin) esvemaskid foam pohglestredes 42 p n

Fi @ickdoss SIQVWRY, 61 ex&rﬁﬁe,%ﬂ%e@r&%sﬁﬁg&l filh 3. The pad electrode 4 makes a

connecting electrode for external connection, which is electrically connected with the device

component 1 or its peripheral component through a wiring (not shown). The pad electrodes

30 4 are located on both sides of the device component 1 in F ig. 1. However, the pad electrode
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is not limted to be |ocated as above, and may be

| ocated on the device conponent 1. Next, a

passivation filmb5 (a silicon nitride filmforned by

CvD, for exanple) that covers portions of or all the

pad electrodes 4 is forned over the top surface of the
sem conduct or substrate 2. The passivation film5

shown in Fig. 1 is formed to cover 5 portions of the
pad_ el ectrodes 4. Next, a supporter 7 is bonded to the

t opis&otlmitsd tohe logated geabore petl mehe lsetsdon ﬁxeéevwerv@mumengl
the padvglt, %%ﬁsrsﬁ%nﬁlrh B"(Qﬁﬂ&n%ﬁn&pﬁlﬁ%ﬁl&d 'b?&@b ﬁ)r 55&9 gle) that

.of epoxy resin, yimde (photosensitive po
f or “R3 Rptigys of P@%li ﬂ%ft pad glepiydesyt istfpraneq pyes theméu@f@?s pﬁsht: er

7 N@yhiddadutck bdb@&a'impﬂe PAsGilv&fch 'fi@rﬁ sLRRA if FigPR ?orﬁlfed to cover
Iass Oﬁ}g@grtz ceramc, 10 netal resin or the |ike.

t pagtt e B eleciredst 4.4 he supporter 7is arigid

subst I‘ &Ie&t b ﬁ;p@&deﬁ? 7 1stUénddcd|t<5 ﬂi’ey 5%\4&&@ 'bf tlglE Eh‘li(‘mconductor gubtstrate
cl ng I CKNess an 0]

se m t or g(f ?ﬂg
o o OBTIBE e Pack el redte d yugh o aibesive 1oV g uade pf cogperesin, polyimide
su gphmdiseﬁsltﬁre@e]lyinﬁ&e fop eﬁﬂ@m,rr&sﬁt herys@theidaduct or

substrate as..prote ng.a surface g
con‘ponfellhetSllp Rﬂ%@ﬁ%ﬁe”e ef{}ﬂ%cs ap@‘g 6“%@ tape or P?Sea"tjglass quartz, ceramic,
10 i ghttalyrege bnvthenigked elt usq:eefemblatﬂat YO supPortet v Emgdﬁéabﬁﬁte ifh &@er to

s ol ol b e O R B o Pt tpdfagsgommodat

t hrheudyHree Natematicomokferg r Tlmdaun@nby? &r@&tﬂ@uﬁiﬁﬁftﬁb@m@:ﬁhdﬁd@f
'Sﬁgwar%éﬂte gqigvgll & tg accuelg %’I %]de' {1<n eoglgo%efne mvgh g‘llécdtex(f)lcr:e component 1
sern thighttrstiying dﬁmtor alight: Ernimn@devme eh@mqmemeﬂ to be made of
t hi b ac k i,ndi ng ma

15 tﬁh% %gtecg §9m9ﬁlspa§8ﬁ ﬁ%ﬁﬂ% Ir?gnmt]_gﬁ | K n ugh o 9 may
g ri ndi Nextalragk gringinigihy a ba‘dk@wtj@c lgriggder mdpndgd tma/banbv_éurifam of the
ne %%ﬁﬂﬁcto@b&%@%qg}eﬁ&e% ttﬁ%ﬁ%g q[i:hesﬁglgl%blﬁugtgt %Q@te%fto a
the final product or an in 1h the
seff eé@ﬁl@umddhlclmﬁéi(}m,@@xmﬂn)g Fhobdck gindingamdy be replaced with

Pr elghgr C
co r re sf) odg]g F%gbl{i agg{l gf@“‘%‘g tﬂ‘mf‘“"g’““ﬁgo q ggg ﬁa%k ﬁﬁndﬁrgqblﬁ?g{r?o‘t E‘f focessary,
20ct dprsading o1 ¥peAF aposiiesions ofthesitshptedstfon i fhidkhess of the

Segéu%@&h@ﬂ&&&ﬁbsﬁt@?%&ﬁ fvided. O €Xxpose portions of the

first insulation as shown in Fig. 2. The

expos eHeXt’Z%edsEWP%lﬁsglw of the sesmitendnctercplesitate d corgespanding to the pad
OpeREHSs Bare 331’&%&\5&} QHel ¥ 68MCIRDT m‘e bg.&%uﬁ'&@]opﬁlg L Afuctor

‘substrate 2 is explained referring t g
3Bsubsiry 2 topApesh Horgensaf the First E‘P“laql%ﬁﬂmﬁe%si Qi Fﬁgr am The exposed

5beb@%ﬂsfafm@ﬁ&lrg%@fmg§@ nifigd¥. conductor substrate 2).
Fig. 2 corresponds to a Cross-sectional view of a

s ect i offemel F‘q"ﬁ etching,ef thexgmicqpdugior subgiratybis sxnisineTefgming fo Figs.

subsbAdE®  Fig¥RyA bR 38t WRS bian KewHRRE 16 bR §EIA A HdEof the

narrqower. in 6
semicenductor substrate 2).  Fig. 2 corresponds to a cross-sectional view of a section P-P in

Figs. 3A and 3B.

30 _ The semiconductor substrate 2 may be etched to a shape of a rectangle narrower in
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wi dth than the supporter 7, as shown in Fig. 3A O,

the sem conduct or substrate 2 may be shaped to have
rugged periphery by etching off portions of the

sem conductor substrate 2 in regions above which the

pad el ectrodes 4 are formed, as shown in Fig. 3B. The
|atter has |arger overlapping area between the

sem conduct or substrate 2 and the supporter 7 than the

5 former and has the sem conductor substrate 2

ext Biffeantheoapperisr 3 apehowplieFig. B¥.  tOrethsseminondustor supstrate 2 may be
TheRh&QI 6 havk li‘@ggé(ﬂ;ehﬁl{er)" By é{&ﬁrf?g off n@ﬁ%@@t‘ tfre ge n&t@%r subF]trate 2in

former fromthe standpoi'nt o ancl ng g
of f%ﬂ%@ﬁbf‘o‘ﬂt@therpa@@ eﬁmdﬁ*éaretf%@e@@mh@wn au%g éB The latter has

S u bﬁigeﬁ&@rl%pm@'ar%ﬁ)bet%@énﬁhé@m%nd&ﬁ?s@&% 4@ he buPdRed Oihan the
fference in a coefficient of thermal expansion

%et 1 aphias thearpicodripitsybsiraiggsriended clpsein @ peripbery of the supporter

S UpROITtefefofe, thaMatldis ﬂﬁ)ﬁ\{ﬁéﬁlﬁﬂc Wah the Formel f’fkﬁﬁ HEE @ta&fpoi‘hr@" enhancing
crac ?d separation in

nlithE 8%‘38%8?%‘? EP@WE’& ﬂ}eﬁ%‘f"éwuf}?fe\‘}%‘ﬁtfﬁféa flso,j warping of

aI sthe sqq»pam- bheth o dm&h@nn b bé: 5@k 6REHHET RpanSibi Bdtk&inthe?
di f.f.er ent fro ot h of th shapes

shomReR {"5%‘%6’%% L s uPporEr ERPO BRI 3Hih & SBER S pighe ater

ICQ i thusstrwkeohd isepamtiowiy tliel'satucsmcﬂetw&vﬁ:e odn Helt@reby prevented. Itisalso

- et ohk BehalI0 2 EXBARR Fip. aurf@qﬁstg%uﬁp&f 6% 8y R rdaAfh 13418 B oo of

b ade e KBk S Eobdlice il & APt e P Hp gt of e

15 Sém?@mowaml?lgsl—mamdeﬁﬁ t he seni conduct or substrat e 2
gg?’n 2lon Q} ocr%lﬁ%%g)d%ulbq—[a e %a %tcflﬁrhal}]. agwgﬁ 81?1 d eg?l stogtlg sermconductor
pr isnbsitgtg I2 am}mfeead dowi towiawel thesbzmp smfaeﬁ of Thet somiceminctar snbsttate 2 in this
gﬁ c gst an

o s ARG B RS R RTT Th pS o e
t hesidswaliseod iid srmiomdeatdy stlrstrbte 2 ag mfpelahm ko 2 miciphlourface iof the
Fi Qupp%rtermg kéelg a%;u%th Qtstgé %nh&)ﬂdlﬁc!t&r Wb tr!itgz Gorlst I on

bet ween an ed the sem con or substrate 2
and t h¥exdhe Bsijanbitiofild Tisngedtivels ethed; usmg thrsenaigondyctorsgbstrate

the sem conduct or substrate ectrode
n the seBicowsiyrien substrate 3 pad the gosesp@ding dttmgéiny Détiiinpgpdtblyghe
f | efthink RSthAk b QRfakd da RurBack SF th@Llﬁé)otﬂfPess@nﬂlol?du@% ;uggtmté;% ofithe pad

phot or esi s Iayer and using t photoreS|st ayer
maglectrade ¢ prea bagiprmief thy OP@slglﬁexSefefaW#me@hmg the dirst glsmlgtmn film 3 is

fo Eﬁ@ﬁosﬁﬁle‘b? ?on%?ﬁ@ Q?ﬁgoéﬂﬁfl%neang usihPfhe ﬁ‘cﬁor@sl,ls‘;t‘ gigérodg & nfhsk in the

as shown he metal |ayer I's ma
st Stchiag Iayers of a nickel (N) layer and a goI d (Au)

25| ayer N&@ ra n@éﬁe@[ﬂ?&r@ vis BRled oh thOLFBAd BYRe b thd 50t fectrode 4. as shown

30

i s, sputtering these metals sequentially
us?'ﬂ%gé

ia?taéfrygrt 9 1 ipde ofssackedripysts off 8 pickel &) fpyer and a gold (Au)

r ensp ﬁﬂeﬂaﬂ@le%ﬁ'iﬁﬁﬁrﬁsﬂ%& alllﬁy(ﬁf meth&f ﬂlglyls R hﬁ’@thes%@netals
Materials form ng the netal e nodif

cof§s OlfSWé appotoresist layey agja mayl%/ foIlowed by removing the photoresmt layer,
or by plating.

Materials forming the metal layer 9 may be modified corresponding to a material
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form ng a conductive termnal 12 that is to be forned

or a material formng an el ectrode of another device.
That is, the nmetal |ayer 9 may be nade of a titanium

(Ti) layer, a tungsten (W layer, a copper (Cu)

| ayer, a tin (Sn) layer or the like, other than the

ni ckel layer and the gold layer. The netal |ayer 9

may be made of any material as long as the materi al

has_ 5 functions to electrically connect the pad

el efTPigga copdysiivp teppimal g e istte Yefoprend oy aterial foymingrpa electrode of

el egdothefi®:viE. t'ﬂ']ﬁt 1@&1@4&?&&1 1529 ﬁn@y @eﬂ‘ﬂad% o Pt n@rﬁt(Tﬁ E?erpﬁtgngsten
eIe@b rode 4, &Egg de of si ngl e
st ac ke AyRRper ?f‘ps f‘) 1@%%@%@1@ qra%ﬂse I!“‘rlféll laygeand the
Nni Ccgodd la&eirg ?T td nie&y /ﬁsf& 9 mzty: Heaﬁh!dblgﬁ dny ﬁi/afél‘iﬁ laé BAP lﬂﬁthe material has

y i tani.u ni cke adi.um / copper |ayers
Rexinctses pieRoe <ot Sirsp ARatods T it e blrglves Sherinl Reorte
si d@ecoﬁdetdfmeaem@ mﬁma ko peBe@uiieSlad élécﬁﬁ&'e Aqm]glmey ROm&te of a
:; ;J#‘rﬁ'fbgla Pr s?acﬁgtdh@(sérsg P@ﬁﬁﬁ)rl?os %ﬁ@g st&]@é %%%TS Pnclf.lflleglgl%ke; /Sgold layers,

f ortitendum/ lpcl@t/@cpper dnyeﬂsayanmﬂ Lnicifel-sanhdiig K ogper 10fersL0 pm

havi ng n ocat| r p di ng t
t he adN%gtf g&?&s Bihe &%ﬂo ;r: 9 are Iel ove&’ fp'r%\]i) g} ogﬁlg s&g%gcm%wﬁor

1 s subsypia@dy diving Opctplnng qgafbms\[rsﬁaaezmrmfves (hetclma)j fee leganiiptl € dieng the
4 Qi Ngesbfle of the senmiconductor 15 substrate 2. The

protection a er 11 is forned as follows. First, an
or gani dexethere lséme@ @ hrogestion laypo 11/ 0w thieknle&sxf ho gm ilavmg an opening

solagekn foes It

k) eSSy BRI 8 S RIS Wi

appPisd obr prnsinel srefacsiof we radelegipdeston thosidy thc %md:onductor
1sdevgdsgped to form openings that expose a surface of

the nmetal |ayer 9. After that, another 20 thernmm
t r eat NEFRPIPIpGISR lagerda ys fornedms fadlowe d Firgt, wstgdnfe mterial such as a

Pr @bBEAilORsih 8YEbldddrei@Vd d})ghédhﬁrer tﬂepﬁlﬁferﬁgrf&ta afi & ﬁlexanal freatment

Io tlon corresponding to pad el ectrode 4 an
F-bpks ’épe@ﬂn%xﬂ"hera ﬂte@ﬁm?étorgmc matedsliisgxpossd taléght and

paﬂéx%l()péd')tb FEREIPRNIRDs tiht ExpoSiCd SRR {h@ h@gl fer'ohe AR @, another
openings in the protection

er i exposed in the o
20| a%m freatiacnt (nostrhakedds ReplEnardity O*éamﬂ@mtqqmrslaxez 13 having the
f obpeRihg hyeaSIUHSﬁGH e{mesﬁdaaﬁlg&i thé ﬁﬁ@i&@&fe 4%a8d fh@flﬂe@&l\’la&aﬁ)

condu |ve ial, 25 as shown in

conduct P& °p fﬁ"ﬁ Meterigh(solder ppstes fox ﬁ%a’ﬂegﬁ it SC&F@'P\%‘FW*‘B metal
at Iabrﬁ@aekp@&sm tﬁdﬁpéﬁﬁg@%ﬂk BébtdeBort BRer PR B%hs%ﬁép@@ d&Rtudive

%&% S%EGrI of t he supporter 7.
gelp Jarp sybspgueg thergy ‘éf‘e@?ﬂmpﬁ%logf theoeadpctiyp material,
25 t has ﬁe\git @i 69: Pic &Mﬁfﬁ%ﬁ}]ﬁﬂs l@ﬁﬁt&usﬁﬁrﬁbtﬁh@b’c}’h@i tl:(])rmed at locations
erpendi cul ar, to e su rte . e 0 e
'goﬁ%ﬁﬂ¥m' fodbshad {%§“T§R$ E%F%?P?ﬁﬁ%ﬁ%fm§&H§F7tdnﬁr
s| copltdiiye femniges 12 Heudjicha thdNideWale s5thOfemiddBductor substrate 2, and
sen1 opduct or bst conggctlve term nal s

1 Pgrlig Remendicyat fp ‘5188‘5’8?% foéﬂg‘aht89 Frdpgpg dgmminals 12 is

d emrqthbly &ual to or slightly larger than the thickness of the semiconductor substrate 2.
30 The conductive terminals 12 are not limited to being formed by the method described
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above, and may be formed by electrolytic plating using
the netal layer 9 as a plating electrode or by a
so-cal |l ed di spense net hod (coating nmethod) in which
the sol der paste or the like is coated using a

di spenser. The conductive termnals 12 may be nade of
gol d, copper or nickel, and is not limted to a
specific material. And there is a case to be descri bed
in 5 which the conductive termnal 12 is not forned.

I n ¥101s 2ekisey bafpmnedby giectiolyjis plagngysingikee el lavet Sastarmltios

4 | SedsPOSBY aisbLcAIRE IRRGNY rﬂ&hdd‘?c&ahﬁg ﬁét%cﬁ &1 J195h th@yo%er paste or the
11. Flnallégmthe supporter 7 is divided along t

di ciifd® forisa bsipg a EPeflfﬁat Theeqndpctie terainals 12 @@’rﬁed’@ﬂﬁlﬁ aEgodd: copper

d evmﬂ:kaoandss 5ot fnited 18d speliiR nkRER0d ALS dRRRAL @Js@m Ib@ l&cribed in
sem cgnduc*tor device 20 jncl

‘d| c n d’ﬁ\mﬁﬁe teprigal 12 g5 fiof forgedan dp fuggase; tk%metﬂlH@fe’l%or the pad
se mlmncthmt; expo@m\m the oﬁdﬁﬁ@ﬁxdthe frotedtido 18yce nbodl ment is

t her eby. ¢ eted Iete em con r dEVJ

20° 1 o WBUE B Bk, LT B P SRE R o P prbggidu
ar ecimgpmdadior ddvize 20 rsdepa‘taltede n&rmﬂmﬂ 16 schraflifo each 1nd1v1dual

el onpec th spon i n tr

on FhisbERLoYa SR ELER Yl «BRRE BRA SRR BBl S <
10hpsemisenduetor devise pcmpmihgab the eobidiméoitittrebly ompleted ase

wher e nal .2 is n

15 o Resel St SO IR 20 pofiniPin § T e

padicatrades #ro fumdd.i The omdextive irminglh 1 2ae blectadaliy tommekeedonith

th %oﬁésfa&ﬂintg E: H‘L rgfcllﬁ’{ b&Mrd Esm:lé) comilucpor el‘\lrﬁ:cte Y% mounted on

material sdch as a Ing wre. ruct ures whi ¢h

t hdhegwinisd eirquitdorrdy nnlzel casevliers thotonfustinetmeina 12 h;elopbdned in the

el gghi e a ith eac
15¢] SEHEGM sl SORUTELF il kb SLGRIL PR gkl cch

ar &leptepdp an the siepuitthoard dg@pﬂA@cthrquglmgcctnduqtihe mﬁiﬁendtsuch as a bonding

enbadi NBRtcwrds REWBicH Be E@ldﬁ@ﬁg tei’xﬁirnalqﬁgscrﬁ) nFi&chBﬁ tﬁegnl {l eMode 4

the wring. |layer 107 and the secon ation

108 areepse wih His eleperdsion élewwtat@erdamh@mm Rigsc12Asthropiglc 3B that
of a&h@bes&rggcnductor substrate, which formthe

conventi onal sem conductor device 110 as shown in

20Fj g, 2dcconding to the fist coobadananp thereie pemded frprasess sisps tg form the
Si mdgﬂdﬁﬂl (07@nd 86 BRBsEintulRioR GRS H%tdléf)bgeﬁ ole! ﬁﬁe bitice and the

WBFHUIS ‘H% cost i s reduce 25 Al'so in't

seff€s © EiqORdICoR sbFER{% g hich farmi the eoryratipTRbspmicopsistor
COMHit8 110/ shéwer MF@DLS. 1% AtRINAE mBWIRAFRE pRBest RiARK 10
su ace of the.sem conductor substrate 2, but are

Bes te prodnriyity avhilp the mpnyfpctyring casigeduced 7 so t hat

25 t he C QUIshi6 thewemicOhiditioAdevicd ch@{dﬁgaéjihmbdm‘feﬁethe conductwe
Si dewal I of tﬁ sem c b'?ﬂc‘tor substrate 2
EP

” CEFEaIs Bt Ao LN OF Bk SBfact e tegHatadiciop sibozate 2, butare

t edlspoﬁrﬂlo& tﬂea)chﬁhd'ﬁﬁ tﬁeﬁﬁrppoﬂ%r 1 fahat @fe cbﬁt&c%ﬁ&ﬁﬁﬂal&@%}e adjacent
30 thickness of th

S ol SRS bOhe FRcbGome Sehrater, (A5 ARSI PPt fop et e

C acrmdh&tmelﬂmﬁﬁﬂs 19yis tHe same as that of the conventional semiconductor device, the

30  thickness of the semiconductor device according to the first embodiment can be reduced by
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t he hei ght of the conductive termnals conpared with

the conventional sem conductor device, nmaking it

possi ble to reduce the size of the sem conductor

devi ce. Although an edge of the sem conductor

substrate 2 and an edge of the pad electrode 4 are

apart in the explanation described above, it is also
possible to etch the sem conductor 5 substrate 2 so

that the edge of the pad el ectrode 4 is disposed above

a pteheight ob ep‘rrémttwp terrgials aeapandd withshs@nyantimulsmitonductor device,
su bﬁglgll?g @p&sfbfgr&ﬁl‘emg fh%lsﬁg I’)ft?ﬁ ?emz}c 9\971:0&‘ Iaﬁla‘t%e m con d uct or

substrat e over e ex ent t ortlon
(here aff‘tlt’élf)ughéﬂ @#&eeﬂé the @ermsordncteﬂ sebtpig@and a;mda@@ftthcngd electrode 4

por 4k ﬁ}ﬁrt]ig’ ahe Qiplztn%n%&nﬁédea%t)\;@ H% eﬂ’sogvggsfb?estg gl@fj {hg gentu onductor

the nmetal | aye conductive term na
s pbsBE %Seﬁﬁ/i’é&le e‘éﬂe OE@P P@%ﬁ%ﬁﬂﬂr@s dispaspbaberescnortisue§ 61e top

th esufﬁ.&tolf e sézﬁlc&ﬁﬂdt&%u@&% 2NOThe P48 Ele@tRdE B End the semiconductor
Semﬁ%&f& ctor substrate 2. Therefore, if an area of

t he™ PR AvPiRde the péent dhabaportien (Berpafterrefsapd togparglectrode

t hecopiadtigy ;ﬁ»ﬁiolh(l Beof dhe'PRK E18ctiddE 4 B4 REHInARE toctﬁcntﬁﬁﬂtliﬁgﬂ? or the
portion.13, a?{%{gm condyct or substrate

ot CRBFFCUYs thrpin atdHfg de & curssRong %@&e#ectrode of the another
16s ubBticadas Q"t@V@rﬂb ﬂﬁselﬁYC(Bﬂﬂu&t&asuBﬁ@@ 20f Thdddo@aflan area of the pad

el e vvn in Fi h t dhesi ve
L R i e B ok onng it ol s e dheslie .y
15 psniosﬂa,aheeeﬁmamicmf@bmamppm)ewe efchedisolthet tiR¥@deai el ON

descri bed .abo he dhesj ve f or med
o P ilc SR e 245 B b @ e pe o g g n Fi. 7.
forne dAﬂ’Ehmah ghagiesioé Ia@r lﬁlmgufohﬁ)lyff@fmal Bet@eer itHe)serh@onductor
be d bstrate . d the .
15S utsl\é%rﬁ g ? : e gﬂp r[!ar J7Im Bl e r at1 adte:;f;ﬂée Cagwet {I}e id&le%ealﬁ%er 6 may
an be frmaed s@pmlle Uﬁt mplet the ad&&ﬂtwe: lamilﬁﬂﬁayrbe $arined inatskap2 of a ring
an 7 t roni.c
ot foift 2 S5 6dkfon pe iftopdicB BB BT -8 Sy s shown i
Sy Figebrs ) Thieoviyd 4 tBamiag mespambet\haen the sénticmduntdraubstrate 2 and the
su 2 t on fil aki .
2 d%%%?lgér% Fl% %%’Hgg%“ c{]e%tr&lﬁg H% R/% asa l\ml\g g\ﬁlcro ]ﬁ&tm Mechanical
20\h Syterzs) devidsd A |d1§a¢se€b@mtimmn¢o,nducmrsmsm ? ttmughd‘temianon film 3

l.
L oy e
el &smpercan acater prdestronic virquit and the pikelare ingagtated e ag4emiconductor
t hipdeie. Q‘hMM@detvE@& 5 is%le@@ii:alﬁh:%%&cfe@ whH ﬁle%h(géigc%bdczé through
In some cases, operation sem conduct or
ded Péringthat lﬁﬁﬁ?%h@%lﬂﬁbe ﬁmrre forming the adhesive |ayer
256 on tlh%odé@ééb&eop%ﬁﬂ&ﬁﬂﬁ% of3 Seglﬁg'cﬁld{u% S UeRDOY rﬁnprwzsﬁ By not forming

there is fornmed t-recelivin evi ce
| i §redhsrive lyag og e de‘éce momwﬂe@nbpct abovpe Méieh ghere is formed a

QURH: kdbeiving dbﬂ&%@‘éﬁ%&ﬁﬁtﬁiﬁé&eﬁé&%? ,aaﬁlpfe s SPASEAIRAY is
|nterven|ng mat eri a on It hel % a ar ea

t hEPPERNFH bepadse thegais B@wm}ewn@atewnmamﬁeng opitt hisbRigkiead an area
angf tRdcadit e i 19%{ ﬁeuﬁjuﬁ@ﬁs*ﬁn @%ﬁﬁmegs alﬁQmNeﬁ Qf th¥ Qtfh'eﬁ%slayer 6.

devi ces inclu evi ce may ISpOSG
30 nh a BYi% s#ovsd eVW including the MEMS dev1ce 15 may be disposed in a bottom 16
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of a dent 16 that is fornmed in the top surface of the

sem conduct or substrate 2 by etching, for exanple, as
shown in Fig. 9. A thicker device can be disposed in

the structure described above conpared with the

structure shown in Fig. 8, since a spacing between the

sem conduct or substrate 2 and the supporter 7 is

extended by a depth of the dent 16. The 5 hei ght of

the cavity 14 can be nore freely adjusted by conbining

adj ot depigf6ttht isderpredinghe top surfagepfithe wmigantuatd] swbstiate? yrasching, for

thi elsRBRSesQfiovi R FRONE .
L s D S G

Kernmpated ith the srycgur deBigck Slwarsnacalgéerﬁfeae@eof

t h eseﬁhﬂéﬁﬁfcb@ SubdtratE2CAna Shel SOFpop@i 5 QRENIEd B a &P@ﬁ{f Ekﬁtd%ntzl 6. The
astin

ér@%ﬂ l aser beamradi ati on, m cro-
? hel S@VIBHK 0 Poymere freely gdingtedl by rambinie peipsting fhe ‘depth of the
devdene! 6can adjestiti P mﬂesrs bf hbedhedivdlajerse descri bed

h F
gggv |e n i'l‘:?n@q{og da ‘@APH? &ray 8 t e }II Wdu ' S.%%Ut ovvn? hﬁ&lce Ico(‘:]mposnent such ag
senheMEd{fodeoice Slihatardice Oﬁhaﬁﬁpoﬁah e faﬁﬁ;@ AR fstficonflubtsr RYSAte 2 by
strn i he 14 even

nor d to.enabl e cavit.
o regchfnrge efer gea dég Ctplg(%ﬁ%gl% Wd ]ékeaas ﬁ@{“ﬁ]d% Figo 10. Aneven
1Qr chieks dam:e&h} bmhspbged il ths t;thraglrd describb] bote dvhdphred vtk the structures

parg 91] ca. o t he
Do bt SFie, S i #f D o B bty b iRy mibstrte2 and
t hehd Siupmﬂeehia edhnmemng exanyded tbenaﬂa&pﬂmﬁ@dhefcraﬁm It4he@en more freely.
at.e 2 before e dici .

by nigl‘ré %‘qu ?fr'c]z%[ng Esl“hbtﬁétﬁ g process a olzlrj ecgf;mﬁ s%m%thf: Qb er.i%l m¢1 gﬁe particles
ex&ﬁph@uwmﬁ@ase%ahbned supporter 7 can be reused.

1sN\ext, rl.]ern7 M%h&:ﬂo the3EM: ﬁl?dﬂgt&c ss.lgsrtra %\“ 81% ﬁrs? %fl glt may
to the nment o
on bg S@W@@d |ﬁvmbhfeﬂemm(>miumgd ﬂlbétfmmfvr absa)ftex/ﬁlé ﬂl(:lbg by providing the
eX th?e'sﬂ@ ﬁyé}%rxﬁfh@@fv&ﬁ‘ Ifor exa@ple®! Rldk: téd%uﬁ ?ﬁerdfdp%}q'bg fBsed.

I pl anvi ew see n fromiabove ol evice In
mhrch EﬁﬁeﬁﬁﬁUh@h@heﬁm@evﬂe%mzﬁwavuemdmngﬂhﬂﬁmh@dbﬁmsmofmw
errpadi
o StChTR N b SrTOR ARG o (o shid Sy A R A inate,

20¢ o FifesrBstoshedsavringss eFigsHévima plan vigw srzﬁrléweth‘bn@ Cd‘ R dwrrpgg which a
ar gerfk §fﬁﬁ% AL Som: io
t hem %ﬁ%dﬁdg&ﬂ@%s Th t%)sfem con %&8&%@?@% Zg%l Q% e
no Gietetictimalyiey of @ gection a¥ shozman EigcH Aas The yomespmpionents as those
Ci Blfohintin (e PrebbdinpAfavwdnpd AR &not@cﬁbysthé’%e lsPntiold and]elrﬁiamﬂaﬁs on
se conduct or device 20 is nounited so that a side of
POk ace (a side on which the supporter 7 is

25 n Ot f oTHEREhichRAGRST detiBe 2(Fik InfoMlhttd Mﬁu@%d 086t R96Rinted
31 are forned on the circuit board 30A at | ocations

 coP'Fuherithiergeple ghtheeriny Biet Wi Al smicpndyfetor fevice 20 is mounted

segd t@aradwe bDis BAEWuiiBeed sidSbh FREI O Suphbi®er & @mﬁl foha¥d faces the

ternrn is ele trlcally connected wit
c oflfcélg &%H’O e§ §_1 are formed on the c1rcu1t board 30A at locations

correspondmg to conductive terminals 12 of the semiconductor device 20.

30 Each of the conductive terminals 12 is electrically connected with corresponding each
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of the electrodes 31, respectively. Because no
conductive termnals are forned on the back surface
of the sem conductor substrate, not as in the
conventional se' m conductor device 110 shown in Fig.
22 as described above, the device as a whole can be
made t hinner. The sem conductor device according to
the first enbodi nment nay al so be nounted on 5 a

CIrCUIt board i n other s as shown in Figs. 12A
120 thexhecyprgs 35 Bespﬁﬂgely 1 Zmcquge mp qohdntivevirennabrerenfofmaimn the back

aboyea@fof the gﬁﬂh&ﬁuét{)} s%‘ét&@ ot REAHE Q&grgrﬁ{oggl sgrﬁ"ébrgcﬁctgp&wce 110

or 0Ob accordln the first enbodi nent

oFp rclg- 22 By @bs%)@%% theolevipg g whelpgan h@na%ﬁbmess
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20 0. be e dded in the fitting 15
po?’ §omg[gﬁtx$ﬁna%?mt mneén%rgﬂn g 32 is formed by
et chi ng spiice Hitlirggortionpif @t‘rlespnncmlg tby slmpé of thgsemﬂ'tohhmﬁbr device 20a

drizd formdaQf a ﬁﬁ(ﬁg@{* e Ll @ as 3 rqr?tﬁ(g(‘él ﬁ%{;zﬁg as Shown in

al um num or e are orrre
ci Fiyil3B.bJde senggBductordevichide umommi 50 arsab ba«&nwdédon macﬁttmg

.
an el ectrode on Sl%lg?aol%ﬁr%e II‘CUI Wl (%%Sigd%%ﬂ noéa ﬁuttmg

of“@hédéﬁﬁ@uéwm@e 20 terninals 34 is electrically
conneciygho Wyt 36 Qfaﬁee&f&g}gt&}, gglmglg@%r% & greg&%leﬁ LOH8Sen the

in the séen conductor i (
t eFuHEPard30B n 4 ¢nadedtive teiming 34 fsdoBB B on sach twitimg layee g3 through a

Si H@e{aﬁlﬁyetr 85 L elec PO léﬁta'sfﬂg of RE Eﬂcﬂ@)o&&a’dﬂ] t]%@h %f the condltctlve

sem conduct or device 20 shown I n

20| pirgpinalgds is §Ie§tt1?%mw@@re%m ¢oaqesnoadmmcmﬁmﬂ elegiyaales Din the

|n$ﬁﬁ@m&ﬁﬂkggmgqg§or device 20. O, the netal 25 |ayer
9 may be forned on the pad electrode 4 in the

sem conaGeaBstivg srmingl 3dma therrircvibkoardi08)| is stugipend similmnip the
i nicﬁﬂlﬂﬁ$@t§nﬂﬂﬁdl We &1thé gb%u&ﬁﬁiuc%r Q&id08 %hMH ‘ii’lé B eand the niletal layer

gguctlve t erm nal It referabl e t hat’ hea

IS
P pEered similpsto tb%matﬁi lhsregﬂ inyt E@semﬂon@@m devisadr yOr, the metal

25 ( CRPROmaylbafeied dlthe F26WI0R S 418 tlfe@&ﬁ'i@&dﬁéto@ebﬁ@ Q@Jgngthe metal

30

e fitti ortion , as shown in Fi
p r1BYArd %%gmgﬂﬂs%f’c‘te“mea% redelgpede 4 #d tgq qoedﬂcﬂvmamaal 34.
30B anths pRferabRihf @ Bekd 8lsQpatidR y6S 6 3higPRehdl BorddiQivite lopper
dISSI r 36 as descr] bed above, heat

g elﬁ%ef teéglgﬂ%;)a}%;értaiﬁeart 4 Ppipn effthe fithng portion 32, as shown in Fig. 12B.

By providing a contact plane between the circnit board 30B and the semiconductor device

20a with the heat dissipation layer 36 as described above, heat generated during operation of
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t he sem conductor device 20a can be transferred to the
heat dissipation |ayer 36 and be expelled. As a

result, deterioration of the device conponent such as

a transistor due to the heat can be effectively
prevented. Al so, a dark current can be reduced.

Especially for a device such as a CCD, electrical
characteristics of which are easily deteriorated by

heat, 5 deterioration in performance is prevented and

0 pe?hﬁf‘?"BFP“ﬁ%?rldF‘ﬁlcq LWajcprphedipaderced ipthe et dissipption layer 36 and be
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di $%i 9 disprsedsrf upper Torivnbet aobrl teerd 40 ashbatn mlg e Figrming
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back surface of sem uct or evice from
ci ArpHng tkf‘ocarl@whm @W@ewsldme Bifting hestipre3:

di ssi pAlddabh hA¥Edwndh tHesﬁggl'e rl%ﬁttdls\ﬁpgt%(éﬁl:& Qard B btained without

seni conduct or devi ce the structures

205 1 Erppying fherisgipatiopdayer 1@.@ ﬁlshﬁmsmavaa thelbn@m@aqe@ﬁﬂt is¢miponductor

sua&l@s;ma,tgb&g&glgoggl de film a silicon nitride film
or aresin filmmay be 25 forned on the heat

di ssi p%‘flwaﬁl 4 HWylage °§ thejhgatidisaipatiop daypr 3 SHindiredtl BOBChing e .

Th aelﬁaﬂiuwaﬁdaﬁ&@ma@mbqsﬂé@&&ﬁﬁiés%go&&ntﬁg% {2e ‘fiA and 138, an
al SO e nmount ed on a circuit board

enbodi e
anbt @PH%AH} %il%hé%m qxideifif, a silicon ifride filg or Fyegin ﬁimmay Be

258 Qinaed oH BOhea L@ ipafis OBy RBOMAOircit BRYd $UB drizoWhi ch a
sem cqpductor device 20 according to the first

enbodi MEERIPRIdRGRRlexige dfording it the frst eyehedipegimay gioghe mogpged on

i Sa éircdft 064d ﬁﬁ@bﬂh@m&y a¥ IRV G Figs, 39A 8RCI4BON Fi: 441 Q#ﬂm'vﬂ:w seen
14A. P’ﬁ% sane cgﬂ)onents as those shown in t

o1 ot o

embodiment is mounted on a circuit board 30C.  Fig. 14B is a cross-sectional view of a

vice in whi semiconductor device 20 according to the first

30 section Z-Z shown in Fig. 14A. The same components as those shown in the preceding
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drawi ngs are denoted by the sane synbols, and

expl anations on themare onmtted. A space (fitting
portion) 37 corresponding to the shape of the

sem conductor device 20 is fornmed in the circuit
board 30C, as shown in Fig. 14B. The fitting portion
37 penetrates the circuit board 30C. The

sem conduct or deviCe 20 is enbedded in the fitting

por ion 37 g a _back surface of the sem conductor
oy TERmgtCE dendiet s g SR Y BPolfed evpiseeliops PO arg@itted.

The fi tA $page (ﬂﬁhhg périond 37 b&refsﬁfnﬁﬁg tcbtlﬂT &y f e s%fc&dlué\ﬁle(fewce 20
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operatlon can be effective prevente
entsHEHihoAd 388, theheat geperatad amgm aperpionaapbexpeled by mountmg the

. 150 Efs&hﬁzbﬂaﬁctﬁﬁeha@m‘ doGhkt gﬁoﬁ(ﬁ%ﬁher@lfIchﬁducth‘tec@ 28 tsgﬁlﬁﬁgi to the

structure of seniconductor devices IS | ment e

i s 9961fe Lsida. detpriprationef the dewsice prmpgnent ﬁee te thy bkas during the

st bp&atwhemagedﬁu@nc@%o@gﬁ&j ble to reduce a size of the
nsi dering the above, the second

st acked st ructiu
enbodi ﬂ@?na sgqond Ambodimagpb pf this fnvautiop pwill brgrpluined tefarsing to the figures

St GEsinsfitr! ahd afsAEkTBMAE biemREndhcRLItvENd Hel1Qhented, it is
device for atackln in addition to the manufacturing

205t BEFESSPo riee 2 brist of the cteged sirhaeasarich ppasyble i redpse a size of
fi ftettaekebogicamnt . 25 Detail ed description is gl ven

bel ow. . Thi tructures, as those in the fir
enbod; GERECg e eyt &&Fepy qophodisnente %wmng%?ﬂapts manufacturing

exﬂhmmmtab&rforﬁﬁhnhﬁ%@’ Esefiiddpdicior 86lid@TorQBkkih € addition to the
senic uctor ub trate a top surface of which

paﬂlalélf g ofars 1or By mpogpestpr H?W&ﬁ‘é’f#’%\g tpithedjrst embodiment.
25 | nDel‘amdl desenf.»mdnm gven telopl OVhél@the stuckitddIO tHoSd in thel first embodiment

e rfac i he m conduc
oo Bl vy U B R o Eielenybn paJen o ARl gupmitee
Fig. %senﬁ@nductot h&;st’ﬁdﬁe 2 Jioh@tiop saffhteaf which f)dd dlecitodes 4 are formed
faﬂ-n{‘crﬁlglll L ﬁf{ msrtr.ﬁ)e}{ 61 ﬁ elsE &Q%Q&i. f Eﬁ%umpp%rtgr b(?nlilie(g t%%l?e t?c’}p surface of
the semiconductor substrate 2 through an adhesive layer 6, as shown in Fig. 15. Next, the

30  first insulation film 3 is partially removed by etching from a back surface side of the
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sem conductor substrate 2 to expose the pad el ectrodes

4. Then, a netal layer 9 is fornmed on each of the
exposed pad el ectrodes 4. Notches 10 are formed al ong
dicing lines DL by dicing wth a dicing bl ade or

etching froma side of the sem conductor substrate 2.

A protection layer 11 having openings at 5 |ocations
corresponding to the netal layers 9 is forned. The
process steps described above are simlar to those
des¥prqgadnciopsubsieats 3 ogxpaseribe tidrdestrodepidx t Theparmocia) haylif ie §ormed

41 gmghmﬁég@pgd@ec%&p@rter 7 and expose the pad

el ectrodes 4 froma side of the supporter 7 are
f or med NefehesdOte formed along disine dissiy- hyolicitgewidnidicing blade or etching
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et chedmilaitn@odeldescAbaLi0 iR Tirs bmbAMBént.2S @ MaSk to

exposeﬁfhe adhesi ve | ayer 6, and the adhesive |ayer
i s et ch&d A6 4&@#&%@%@6 puppgrter 4 g ffxgosfershesmgﬁ'@ctmdes 4
W tfh)neaﬂdtb cﬁ'lthéeulﬁnfortétbmﬁ fol6d dsmcatfoﬁg coBpé RISy toN@gad eldctrodes 4,

et al d on ad el ecirode 4
expa8§“e°3’“a’% g 13 ¢ SEmerenp TLRIRIRSISEIaYT isfpged on a surface
10retodithe Isa)penterZIZthe smp;amm |7 & seleﬁlvtslyetcﬁéd udfir iie@phbtorekildayer as a mask

i) | .
gﬁggllexpa%?ﬁger és W lager & an(il gs g%asnéeg%g@ gt £ cl ’([Nf &Alrou%xﬁgle 4lisa
examphenSNw¢thhNBSMeabhmmﬂ0mhﬁihaﬁampkayers 9 and 42

is f f d

er et r o e £ is BebOF R ol GRS cbotd ¥ P e or e

12 typughdolsdihd dbe m@l laEflrl“ﬁl lsaimllhs inghestsictoel td thia wuﬂ; layer 9, and is
15! omgoﬁ%u{k&%@q%%{’ arld%yo d %8 a}f)elr Fckteggong%%fa vely, Po\( {ﬂhamp?e With

respective ect usin
neﬂ@%ewbyéﬁﬂQWkam%%ﬂmmhﬂuhbn&ﬁdeeamofnmuawhmm@ﬂﬂutmopml

SURRLIAL 8 redpdfichiy he metal layer 42 exposed on the side
of the supporter 7 as Elatlng el ectrodes, as shown in

Fi g. 1Vext aThrduptiisudranitali 1 and agomioebs tdrginabd3) aongiinitzeebusly
f OdHnBHoBE Jﬂetﬁlhgye? 9 Mtt&l Igetlﬂq%)r& Wkeépel:gve%ﬂ Gy ?légfrolytic plating

si mul t aneously ds descri
20 e niyties thewmetal leee? proprdopntier sidsrofiihe enicapdnderstibsicete 2 and the metal

t efayirimdlegpoded ANKE AR df %e@gﬁpol't | i gﬂgﬁé)ilécl&gdé@bag\é wiR Fig. 17.

Flnally, t he supporter ong the |C|ng
i s lagiyringprpcessic hahpm!nzeﬂ by femingshoth the prndudtior teduipgls &2 and

5 043 SmBRRANRY 86ldesditRa S6EC oﬁkdiﬂ %%st dayd &ﬁer@,%@l%%%o 8m the

the second _enbodinent is thereby conplete
coffputizgtearipaly Band @8 dynogiiteddo 8§ abayerount ed  t hr ough

25 t he comshug tiheBpgoRert Ralvided gloﬁ’é thE Hﬁ:‘mﬁ ARyt d éo\{ﬁat each individual
term.nals 43 on a circuit board on “which el ectrodes

ar ¥IREPdRster deygre £0 4y separterl. s tThe samipomductns dpicy asparding ietthepecond
byerfioaBentig thdrepy tdlétd! The LI PIRb&R ctod@evice 50 is mounted

through the conductive terminals 12 or the conductive terminals 43 on a circuit board on

which electrodes are formed.

30 A stacked structure can be implemented by stacking a plurality of the completed
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sem conduct or devices 50 so that each of the
conductive termnals 12 is aligned with underlying
each of the conductive termnals 43 as shown in Fig.
18, and by therno-conpressi on bondi ng the conductive
termnals 12 and 43, for exanple. Fig. 18 shows, as
an exanple, the stacked structure in which three
seniconductor devices 50 are 5 stacked. As descri bed
above E con nb di ment._ of this invention has
adv sy gt S‘f‘“‘ts fg?%ﬁm“ thy icerductive sasminats dd isgligned with
t heumieriyih@eihiof thecdm@sdivé BrmiiRMy3ed shIRGABRE 14, B wecond
enbgplnent al so does 8ﬁﬁ%t eed the process stepsto

for mThe WA 1o Bty teprainals dpangt 43; fog Eﬁaﬁ'ﬂeo nFig. 18

fil shok®Gs aIV\dS)ﬂamblealhEStﬁﬁéﬂHnmetdreIuﬂwﬁﬂ@th@’d&@&rﬁi&&hﬂ&@i‘ dedds-50 are

in Qgﬂ(}lon since the top 10 surface of the

sen1conductor substrate 2 is protected with the

suppor tAsrdestribelistberd, the aecbm,henﬂ:fodlmentdﬁunﬁﬁv&ﬁﬂmﬁdg @ffantlges that the

for ce an d I.ts peri her onent
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s enfng@igngetalno ddesvioteeed The prosesa stiyido ﬁ:trmuiﬁatmihﬁg R@dt 1DPand the second
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1¢ hesutftre olidn saveipanductorfsulystratel 2 ispraténeed wiith theu:pppcrrteev déterioration of a

MBlkdetife dompBRDiP | thﬁeJA@ i 6y V\%%féc%g%? Sst %}%Ig 2{511 c?xpp%nerét S be prevented

stacked structure
ar é° ﬁ‘?héwelé‘é@hlﬂ}éyé)fﬂwe@lc@l@mtﬁgiemQ h anot her devi ce

beconmesnd £aLM sh@&uﬁ%ﬁpbﬂﬁp m@mécﬁm c% gé V%r@c\z/dly nej n%l oring

is conpl eted. The anot her %ew ce rre
be PHECEE ﬁ?‘%‘&ﬁlﬁd@l“%‘? 43 fwith qeeh ®lger Huwahghetth@ugt -habet lLﬁoened in the

15sh Q\M]Joi't& 7hinBlingl 8 pQ&ibR to ﬁﬁﬁﬁlﬁ@ﬂg H&%tg b 88 \ﬁa Qt?u\éhﬂ]eg A iso,

diff nt structure, and i1ts structure an unct I On
ar 8‘“’ iligpng etficiengy arg hishshosmise e atacking witheanoter dwichbagémes ready

t has soneitEE tevifcdnBidir3d)is Sbgs &Hltpte% STlge%ngfheltJ%%ce mentioned above
seni cg?ﬁlgct or substrate he conductive term na11

43 SWF%{?@%OW&YI&%SOMW% the gigcture goppdn Fignl Stone

C aSﬁmd\ﬂ’mﬂﬁ(ﬁortﬂibﬁc&I&ﬂﬂlﬁ g WifieRent @OARNT itd drihfe &ﬂrﬂﬁﬁgoxpéfé not
onductive terminals 43 in the through-holes

gmﬁ formed, the netal l|ayers 42 or the pad

e | ect riad@se besdeithbtor B¥ROSGRE cdtﬁu&lk}g tebRmON IP oD@k S8c flihe
shown onductive termnals 12 are

o ee“%“"“%‘gﬂr;%“bé&ﬁﬁéé't‘detbe S Setipa i the taeiniies 41 areno
defomoel. undie cdsb @here tHe CoMIILGE VmMAN i1 £ Gre fHARA bithd @ndiegve
rre{emmaldy il |%the Itlhr ough-hal es 41 or the pad
el ectro {Prguelheles 4 giaimplforaegihie meiabiayary 47 o the pad electrodes
25 Sl tat mnmt ih mealn-gﬁghefoleel ey, Ia§ﬂloﬁﬂﬁhi{F1§ h@dsm SRMety el @ﬁmlllals 12
EI t ere the conductive termnals
1o ekl P TR ol FBoa T LT B devce
ar ¥af whilvalt metalttnerstdB o ﬂndil@h-ﬂ&leﬂfﬂl orlii¥ehad QREHIAES &/ Be electrically
t e(!oml&%d %vntﬁ legtro%eg %ggoetﬁer %ewce oger the semiconductor device 50a.
In the case where the conductive terminals 12 are not formed but the conductive

30  terminals 43 are formed in the through-holes 41, the conductive terminals 43 are connected
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wth el ectrodes in another device over a sem conduct or

devi ce 50b, while the netal |ayers 9 or the pad

el ectrodes 4 are connected with el ectrodes in anot her

devi ce under the sen conductor device 50b, as shown

in Fig. 20. The through-holes 41, the netal |ayers 42

and the conductive termnals 43 are forned 5 in the
supporter 7 at the |ocations corresponding to the pad
elecgﬁodes . the ngtal | ayers, 9 and the conductive

¢ er MU SPGrodss in Anolhe desise g1 » tISRIHRIR deies 56 Whils thtynere lavers 9
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openings 60. Fig. 2l Ais a cross-sectional view of a

secti o™ @(@"Rl‘ﬁ OF?ngUgS 94 may bafarmsg dng srgcapduotgr gubstrate 2 in a
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Conductive termnals 12 may be formed in tﬁe openi ngs

2050 STHRIHSIRTRIR & eiofthan of dipimeiliges  EigpBIB is a plan view of the

S e -nﬁmdhtﬁdr(ﬂéwd@w 6 f6om Pback BEf20D A, bﬁ%@%mcﬁv@t&ﬁlmals 12
osed. towar back surface side but not ex

ed
© OBt 0 1 Gpshing P Bea s 3 RS> oTtigRAI Ve 9 Apsetion BiQ ByFis. 21B.

of corTempamids6g areFRd@hid by #eGeAREMNFGIOE AbstEh IS oadiBtive
reliabi|ity of the

e ve th € . .
coREBHa Rrarte . o apening AEPRYHENVGferpinals 12 in the
26 C osethi@hiuceortdevicd G’Saif&efh&ﬁiﬂlad btughpBand &@Bﬂﬂd ‘t‘dvﬂxﬁd ﬂiﬁb’dcﬁ @ur&?e side
t r a.thickness o
et e et sisufianile Aot onBieigny conprinsing

material and mechanical damage are reduced to improve the reliability of the semiconductor

device.

Although a height of the conductive terminals 12 in the semiconductor device 65 is

30  formed to be slightly larger than a thickness of the semiconductor substrate 2, the height may

17




be nodified arbitrarily. For exanple, when el ectrodes
i n another device to which the conductive termnals
12 are to be connected are protruding, the height of
the conductive termnals 12 may be nmade small er than
t he thickness of the sem conductor substrate 2.
Al t hough the conductive termnals 12 are forned al ong
a periphery of the sem conductor 5 device 65 shown in
Figs. 21A and 21B, the | ocations of the openings 60
andbamedifissraehitearily e Forteapmplnathsn tiRctrodys ib enodivasryes to which the
acc, t t

RhichG: fohihACRlk AT e lnnt s PEFofIMEE! 5O AT I AL holiive

et al ers 9. In the case w con
te r*ﬁﬁﬂﬁ%ﬁl% 212%16 anadesmalley therkhe thickiess efithd ssmivduductor substrate 2.

devARRufibthe &&@umé RImihAY & e ﬁm‘ﬂéd z’il&fag a%gphgw e QAR orfuctor

are exposed in the openi n

| dlsvicy eatheyn Eb%%%lﬁe@d\&lgﬁhf l@éat@pmftﬂrm@gnas §0 anthtreqnductive

de b tnal 2 be LRA g QARBEIrBiHS toGbatidds of e pAl 3R trRS 3 bt Be metal
that the supporter 7 in the sem conducFor device 65 is

profi®ed with through-hol es as descri bed above and

t hat ahﬁmaé‘dsedhéir& mu CAndiRiva erBRQM2 ki@ nbi fBrmed & the schidonBetor
devi ces, 65. The notch 10 ma

U Si Se m 0
o e o PRGNS biibe S -E 6D A s TR e GBnpffand ae
10| n _eléb@cal@l:onne&tﬁd Wil the ElRatodbdia abane dsdld’euﬁ'blhjghﬁlﬁe dpBnifids®0. It is

21 @as r ead scri bed above enot e t he
2385 ghsd B9 Aty 8“Pé’§’6‘f"§r}%fhieéﬂ’§}°‘b‘ﬂ“?‘?f i & O Rerdety
Al tﬁrmgj}lfhoieh es deearibedabducind rthes bl xadkedibthicilird 29 stiow@Sn Fik 1R is formed
12A %gfnﬁ dn ucg«?%%%t eg as a rectangle as in Fig. 3A
sha HAYE rugged periphery as shown in

F| g. BBleamtch riﬁynab be nm didrfnieéd 6k ih iHeGemicsdiager denic@6THbEARCHg. 21,

d ;
15", Nl R 'sile sttt ks, U7 o8 (RSB0 aBocBbes ik g e by he
de vinesesyoiels bl mpﬂmw dneliamusre omited.manuf act uri ng
procesg tﬁoﬁﬁl'ﬁhgpelnhi glgjciové"gubsgat#l 5 191 S, tlﬂf 12KE andai JA is depicted as a
mat erla as alrum num Nt IOy “or " cop @
r etpgtanglelas i FigodAnit ey bwi shiped & hawsmgqupleaﬁsecbs slicnvn in Fig. 3B or
adgﬂa§' bé’xﬂomﬁ&ﬁn{g I'zys gﬁ?&cﬁ'ggﬁcé Q/ﬁ%g dgs? of the

sem conduct or devi ce can uced 25 Furt her nor e,
20i n t heWishthe embrstimaentsrd titifinwengiha, el e firerifgrostad tererhienductor
SUBRARL LAT belrbilced RecaubORd %Qn&fgct&dﬂg p?o%ggs ‘fsosﬂglﬂﬁ'te(? {yhile use of the

substrate, the sen1conduc tor fce ca
el wetallip erarenyl suchey alaminyieh, pluminugradlion er cogpsy ragairede fumgithe wirings

t hfé’ shppresegh- ﬁ%hﬁﬁon A8 Rl Ubd the Eﬂgoijfx@é’éﬁ?c%mﬁfc{op géevWe%an be

a plurality of the sem conductor devices can
|Nﬁ@éﬁ§nted whil e the stacked structure can be

25 I €dUC @RlrthdmbRCin i GiNARS: tﬂMrJuEﬁ-ﬁ&lzsza?e fortlled'if? the supporter that is

bonded to the semiconductor substrate, the semiconductor device can be electrically

connected with another device through the through-holes. As a result, the stacked structure
of a plurality of the semiconductor devices can be implemented while the stacked structure
| can be reduced in the thickness and the size.
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WHAT IS CLAIMED I S: 1. A sem conductor device
conprising: a sem conductor substrate conprising a top
surface and a bottom surface; 5 a supporter, a first
surface of which is attached to the top surface of the
sem conduct or substrate so that an edge portion of the
sem conduct or substrate recedes from a correspondi ng
edge portion of the supporter; a connecting el ectrode
di sposed on the first surface of the supporter; and a
progggﬂﬂéélﬁﬁ¥ﬁikﬁmverlng a side surface of the

sem conduct or substrate and having 10 an opening at
the connecting el ectrode, wherein no wiring |ayer is
formed dn PHENkeRdEER devics epmprisibgt he semi conduct or
subst r ata@emidendh&i6r s‘i%&%&qﬂ%ﬁﬁ a tgfé{l.ldﬁ@e Ala Bb%nﬂface

%A,herelntheoenln of the protection |ayer
0

cat ed 2SURRPTE & firpispripge |°ﬁ&'h151a1s aﬁ"{‘j’h?cht@éhedﬁp sukface of the

C onseatohdigtoehudsitatedQhat &0 g@p&ﬁ&?&%ﬁ%ﬂnﬁ@ﬁ&ﬁ@ﬂor suﬁwafquc%des from
Lhe con ectl?r;‘g; el ectrode faces the supporter.

of :
The" €&RPEY OrRARL LR SBRPOEPTI s 1 or 2, further
conpr i Skngmactg aldtieide mepos&c&rn%m{st 5208 & s@PPorkdrind
connectlngwd% trode @E nlconductor devi ce
of any ORE GF e fﬂvg%%goq Sﬂfﬁ the jomisailypiqr ggbstrate and having
l%uppop@mmah&scam@hmgu@hﬂhale penetrat|ng t hrough t he
support en1c evi ce of c¢laim4,
wher ei n%ﬁelgp fir mn& ayﬁ‘b‘ls ﬁgcﬂmﬁ’tswéface.? the §emigqngyptor
oveéhbstrife. connect i ng electrode. 6. The sem conduct or
device of claim4, further conprising a conductive
mat erial disposed in the through-hole of the
suppor t2r .Thg @ellﬁconiihceorsievﬁ:mfmuun t Ovhestéry ihe epenfng@fihe PrO&:ction layer
150f Iy ' wherein t 1 ot t.om .
*sur glg(é%éego? Ché"&g relgﬁ!llg%ﬁg—f For SUbEt %ﬁeéec&%‘%h?ﬂd 255508 ppeipal
wi Fhfachef thy @B@@tmg)ﬂedtragﬂeﬁaces e silfiperteemi conduct or devi ce
of any one of the preceding clains, further conprising
an adhesi ve | ayer connecting the first surface of the
suppor t¥er Thpepmi¢paduceny deviecfodcleingf1 dr Befufhs eompiingucbmductive
S UbRhind\SRpdBd bRAL ofhnbifh Lkl OF Ted between the
sem conduct or substrate~an the supporter. 9. The
sem conduct or device of any one of the preceding

cl ai ms 4. f ¢hd REKcORAIRE U2 s any one of the preceding claims, wherein the
supporter has a through-hole penetrating through the supporter.

20

5. The semiconductor device of claim 4, wherein the through-hole is formed at a

256 location over the connecting electrode.

6. The semiconductor device of claim 4, further comprising a conductive material
disposed in the through-hole of the supporter.

30 7. The semiconductor device of any one of the preceding claims, wherein the
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a passivation filmcovering a portion of the

connecting electrode. 10 10. A stacked sem conduct or
device conprising: a first sem conductor device; and

a second sem conduct or device stacked on the first

sem conduct or device, wherein each of the

sem conduct or devi ces conprises; 15 a sen conductor
substrate conprising a top surface and a bottom
surface, a supporter, a first surface of which is

at t betteaosutfacetof the sopcandudiarsebsite ishet coversd witknthe ptogection layer.
substrate so that an edge portion of the sem conductor
substrate recedes froma correspondi ng edge portion

of the Suppbt teaiconduciopdayise of sy cvt efithe wdedidg slpwsefirtlom comprising
t head ddh&tveIdef @nfechis hdGrsSHURRRLEBE ’sﬁgﬁier %IQ(% t‘ﬁ% fop surface of the

rotection l'ayer covering a side surface o

enferEHvatReto Pabsisetorthat @ cayify is fhrmed hetwasn thpesmiigendustor subetrate and
conmegippbfigerel ectrode, wherein no wiring layer is
formed on the bottom surface of the sem conductor
substrate and the supporter has a through-hole

penet r avi NPhd semRugctbh®@vics URAY bhESf theARekedidpclhillB, further comprising
ectrode of, the first sem conductor device

ti )
el Bl PiE eatioy of i ¢04RccHEE BeinBe L § ng

1| ectrode of the second sem conductor device. 11. The

sem conguct pr, deyi ce of anyone of clainms Ito 9,
furtherq@oﬁg?‘?cg‘r"ﬁs@ 0“‘{4,’1%05 Ve SYEPHISn whi ch t he
sem condiict samicubstor dévicepdndached to the supporter is

mount ed, 30, 20.12 em conduct or _devi ce conpr,i sing, .
 se cARSI SRt fyepr T &taﬁq‘ﬁﬁl" PPy &fsasefwné‘fﬂor desieeaiprein
a bot t oeach of thasmmianduchadévigs caiprid@eni ng penetrati ng

t he sem cond Qr _supstrate: a supporter, a first
Ysurface of \Myw%c colmiucgf f“% %ﬁagéoc Ma) nf'gga {08 Surtagr g abogpm syffece.

25
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5 sem conduct ®pp@ieh s firsatvefacenf ebithectiatid 6 e top etace of the
d 'S p ose gengg?nhggorfsbﬁsﬁ'ste §Out5'l£t%lcl %d%fé)o};tg)ﬁ ]Dgfglg gegli‘ig‘,q.%hlgctoerl glgbstarate

protection layer covering a si S
sem contigedes fromualssirespinding edielpantion@f thasupppednj Ng at t he

Fomme 5, SRR e e by o s
a protection layer covering a side surface of the semiconductor substrate and
having an opening at the connecting electrode,
wherein no wiring layer is formed on the bottom surface of the
semiconductor substrate and the supporter has a through-hole penetrating through the
supporter, and
the connecting electrode of the first semiconductor device is connected electrically

with the connecting electrode of the second semiconductor device,

11.  The semiconductor device of any one of claims 1 to 9, further comprising a

circuit board on which the semiconductor substrate attached to the supporter is mounted.
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10 substrate. 13. The sem conductor device of claim

12, wherein the opening of the protection |ayer is

| ocated over a first principal surface of the

connecting el ectrode, and a second principal surface

of the connecting el ectrode faces the supporter. 15

14. The sem conductor device of clains 12 or 13,

further conprising a conductive termnal disposed on

t he connecting el ectrode. 15. The sem conductor device

of any dRe &fenpfailwator devitecomprisingier ei n t he supporter

20 has .
suppor t o e b Fa SR by Bhe 1 b AHSy bt sty and hevin
wh efePRuinREneFtipg) thh sv¢aadiciorfsplpstrate; at a | ocati on over
the CO”'&%GIIIJoH& £heGhiRd %fwl%éh Muacili&ﬁo%ﬁ%p%ﬁg%%%

devi ce of claim 15, further conprising a conductive
ﬁmtSéF’FCQPd‘HF%E}%t@éP in the through-hole of the

suppor t @iconnbéin, %H@&roﬂg B ROCHOfirs WM e & AL s@Bé(rte‘P rb%d of
clains 12 to.1 wherein the bottom surface of

sem condBEYSHONIYRE pqvaRing 4 sidesutace 9f e saucgndyetor ﬁ‘é’s‘l'ate and having

pr %@péﬂx@’hthﬂ)é&hect&@elzauth The sem conduct or device
12 to rther conprising

of any ne of cl.ai :

adhos vEbiEap SialBets fignedieh e batorcirtior obibg remippoducto
1osuppesthier and the top surface of the sem conductor

substrate so that a cavity is formed between the

sem conduct or substrate and the supporter. b 20. The

seni condfuctThe seibﬁ'u:indlﬂ:tdb fievadeyof olain O, whitr@infike ohenifgof Ik protection

fur el col I‘ISI ssi.vat nfllmc verin
porI% 1S rer{) Y5 rac‘:on 15% ‘I‘C&Q,h?‘s&%m“?fgeﬁ?t@fleag?fgﬂswmd
s ewrigoprd swfaoe ofdMomcm@'qmctrsdengces tht Guppoifidrr St
15S€em conductor device; and a second seni conduct or
devi ce stacked on the first sem conductor device,
wher ei nl4. e dbhseoficontietos deviceof diainisdP ot €3 ifiather compiisihsEinductive

2 ReAlAANGNEHY) (AUBSLI AL Bsomr S0, A top surface and

a bottom %iace an%l an openi ng penetrating
the sem conductor substrate, 15 a supporter, a first

sur f ace; sof Twéeﬁ&oh&ci%} &e@?clg %flariyoong hFcl&n%? 1281 t acl-leerc% thte supporter

20  has a through-hole penetrating through the supporter.

16. The semiconductor device of claim 15, wherein the through-hole is formed at a

location over the connecting electrode.

25 17.  The semiconductor device of claim 15, further comprising a conductive

material disposed in the through-hole of the supporter.

18. The semiconductor device of any one of claims 12 to 17, wherein the bottom
surface of the semiconductor substrate is not covered with the protection layer.
30
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sem conduct or substrate, a connecting el ectrode

di sposed on the first surface of the supporter, and a
protection | ayer covering a side surface of the

sem conduct or substrate and having an opening at the
connecting el ectrode, 20 wherein no wiring layer is

formed on the bottom surface of the sem conductor

substrate and the supporter has a through-hole

penetrating through the supporter, and. the

connect i iy éheemicspducier davire of inysne sfmtrimoi?da d 8, durtidesdingeising an
IS eaRACCHRY cAlneshs e @ibét Yurfafd 5&1&5 Bl (?‘r&g e@ file I‘Jb%ﬁga"f ff the

el ectr.ode of the second sem conduc vi ce.

The S?Bfﬂ“gmak‘ﬁswe WYt @caal infeymerhstwsen b samiepndyiar gubstrate and

20, thewiigpbgér. conprising a circuit board on which the

Eﬂe)m’ conduct or substrate attached to the supporter is
unted. 23. A nethod of nmanufacturing a

sen conadoct Dlic séicbiiiRictoCIRE bSdnh Bne G e1aRAOMI 16k §) Gurher comprising a

sema%&rgagiﬁggpr substrate cggprl sing an insulation film

f or WEd 1t G ering R pofop gL e £oRPLiGE <I55t9de connecti ng

el ectrode formed on the insulation film attaching a

support tp the top surfage.of the.sem conductor
subst r at(;i :’ia'; ‘?Set?f’o%‘il ??5&65#‘[“06?1‘3‘???@0@8%‘% nduct or

1&ubst r adirshpohitdnductangeriat im@n fil mto expose the

connect | trode: and 5 f.or,m rotection l.aye .
vl e aBétofd GRILRSE(or 0% SulRRTh IR i M iog st e ik gherein
wher ei neasb ofifhe Fepgicdndyotor dedicds oompriteon a bott om surf ace

of the senmc J r. suybstrate.. 24, The_met hod of

ol i m 25, wher b leior SHPRL Bnficii s 1oh AR i poRy ptace and
i s for nbEvingd @ qpenisgqrostetiag i seticpin@ispatatsur f ace of

h i | |
14 he connecti legg(%rgg tﬂ fﬁ]?sg ggliag?aéft vig]h?ch%’ﬂ%&{et i?ont&(’r: %?’né%ﬂcﬁ gfthe

20
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second princ e connec
faci ng etnicendpgiersubstrate25. The net hod of clainms 23 or

24, further gomRhs &4 ' Lve 1 erm nal
on the exposed cg_r'f?léec%fr&(ggdg%pg%{i ?3&3%‘#5&%‘? of eesuﬁ%c{rﬁﬁan d
of any one ofPreteetiomiay@rFovesing s side surfabesf teowpichsunigr substrate and

separ at hg\gngtﬁ%pe%papgﬂé%%e%{ngm&mesem conduct or

substrate. 27. The net Of “any one of claims 23 to
26, further iStiosvirpe lagerns fegned on the bottom surface of the

semiconductor substrate and the supporter has a through-hole penetrating through the
suppotter, and.

the connecting electrode of the first semiconductor device is connected electrically

with the connecting electrode of the second semiconductor device.

22. The semiconductor device of any one of claims 12 to 20, further comprising a

circuit board on which the semiconductor substrate attached to the supporter is mounted.

23. A method of manufacturing a semiconductor device, comprising:

providing a semiconductor substrate comprising an insulation film formed on a top

22




20 through-hol e penetrating through the supporter. 28.
The met hod of claim 27, wherein the through-hole is
formed at a | ocation over the connecting el ectrode.
25 29. The nethod of claim 27, further conprising
form ng a conductive material in the through-hole.
30. The nethod of claim 29, further conprising
connecting the sem conductor device w th another
sem conduct ar devi ce .t hrough t he conductive materi al

f or WEeeSitersof and afenResting fips fermed gn the insulation film;

attaching a supporter to the top surface of the semiconductor substrate;
removing part of the semiconductor substrate and the insulation film to expose the
connecting electrode; and |
5 forming a protection layer having an opening at the exposed connecting electrode,
wherein no wiring layer is formed on a bottom surface of the semiconductor

_substrate,

24. The method of claim 23, wherein the opening in the protection layer is formed
10 to expose a first principal surface of the connecting electrode that is opposite from a second

principal surface of the connecting electrode facing the supporter.

25. The method of claims 23 or 24, further comprising forming a conductive
terminal on the exposed connecting electrode.
15
26. The method of any one of claims 23 to 25, further comprising separating the

supporter from the semiconductor substrate.

27. The method of any one of claims 23 to 26, further comprising forming a
20  through-hole penetrating through the supporter.

28. The method of claim 27, wherein the through-hole is formed at a location over

the connecting electrode.

25 29. The method of claim 27, further comprising forming a conductive material in
the through-hole.

30. The method of claim 29, further comprising connecting the semiconductor
device with another semiconductor device through the conductive material formed in the

30 through-hole.
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