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J0119085S001 EP-64795SG SEM CONDUCTOR DEVI CE
BACKGROUND OF THE | NVENTI ON The present invention
relates to a semiconductor device. 5 | pyQ68€ds EP-647955G
reduce the size of electronic parts, it IS pre eragle
that the external shape of the sem conductor device
be small. Along with diversification of the functions
of sem conduct or depMgeoNDINETORANER(E | ntegrati on of
an integrated circuit formed on a sem conductor chip
has been increased. Therefore, the nunber of pins of
the sem conduct or chip has been increased.
Specifically, BAEKGROUUNDIQF THEINVENZIONO been
devel oped which allows a reduction in size of the
semdemiesehiinvelgionaelatmdo avemicondietoyelevitet he degree of
integration of the integrated circuit. As a
senils amdtndo aedwbethe sizetif cllectranicgmttis sit yis praférablerthatdbe eaternal
sem conductor device in which an interconnect is

shapsr o dhe rremicradieiondiggicor be simallhasAlang raith etiversification of the
attention (see JP-A-2-272737). In this type of

furcsions o gereiconduriqn devices; heedogrre ofsintsgrasionaof ahinsegrafed circuit
t he sen1conductor geV|ce can be mmde apprOX|nateI

forgrgiden § epnpipendugior shipdias degipincmstche Thefat er@ne@émarber of pins of

e of the.sem con evi ce can, be

e si duct o
the ?&ﬁe@ﬁ“?ﬁé s Do incteRtatic t Hr B %%mi:%flw%aiewae has

Y Accor

beg flodionst iieh Bl R prrbiRctioRdp sead e oF Bt ISIE ihd an
1nc§§z%%f ?ldgér% PPI&'}YAF%‘&I FOIRhd & {nt ggatec?c if& conduct or

an elec H?%Sln protru3|on

f or tch?du??t%}} éeggbgu\%lgﬁ ShRsES ﬁc}?ﬁgmgllp Hdgeﬂgco%ductor

S p ura Ity o portions and a second porti

deﬂbé QQWCI?%BV‘%&C:%MECPE el 55ta sRRLD dﬂ%ﬁ)ra&hg%Ptaﬁracted

to each ot her ower portion of a side surfac

attédiRnS BeONP-RA-DTDI37).i NGl YElk n@p@ @%&m&&&ﬂ&&hd@oﬁ&@nﬂﬁce the

in a direction intersecting a direction in which
external shape of the semiconductor device can be made approximately equal to the

external shape of the semiconductor chip, the size of the semiconductor device can be

reduced.

The above semiconductor device is required to exhibit high reliability.

SUMMARY
According to one aspect of the invention, there is provided a semiconductor
device comprising:
a semdconductor substrate including an electrode;
a resin protrusion formed on the semiconductor substrate and including a
plurality of first portions and a second portion disposed between two of the first
portions adjacent to each other, a lower portion of a side surface of the second portion

including a portion which extends in a direction intersecting a direction in which the
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JA 19085SCGA - EP- 64795SG resin protrusion extends; and
an i nterconnect electrically connected to the

el ectrode and extending over one of th¢1bh§sGo1 EP-647955G
portions of the resin protrusion. 5 BRI EF DESCRI PTI ON

OF THE SEVERAL VIEWS OF TBE DRAWNG FIGS. IAto 1C are

views illustrative of a sem conductor device according
retif rusfHRaenEHndt 0 Whi ch the invention is applied.
FI 2 is a view showi ng an el ectroni c nodul e on which

a sedi jaRncbratarclddeitale correrddd iy dectade and egiendng ov& one of
which the invention is applied is nmounted. 10 FIG 3
the firsa puitions bf thastsi@piowasiofi. a sem conduct or devi ce
according to a nodification of an enbodi nent to which
the invention is applied. FIG 4 is a view
illustrative of a sem conductor device according to
anoBREEF DIS{IRIPTHON 6 BHESE R Al ViEW S OF THE ORAWING
invention is applied. 15 DETAILED DESCRI PTION CF THE
EVBAHGHERR to TReary figes tilluntratiug opa esthigenduckirglevige according to an
reliable sem conductor device. (1) According to one
enpdBEREN Whish themveriingds ppliedt here is provided a
sem_conduct or device conpri sing: sem_ _cqnduct or .
s ubgﬁ&af B 4 HEV FaP W eam %@cg@pm@@uﬁg 61 avhieg spmiconductor device
rotrusion fornmed on the sem conductor. Substrate and
st g SHERL b e hYEop gt 4Rt S e ccond
por tian ,di.sposed het nt of the first ortions,.
ha; S0 it Poain oMY 0 ae perdPpnisioro B 4580ing 10 2
J ] ' J4d] portion
mFLRE8 of by ABARRERES 801 R BBh SR, PO LD,
In WGCh i rﬁeviecveﬁlhgtrﬁfv?tcffué 'sglﬂic%ﬁhlgﬁ?gls deiid r(ﬁﬂ% éo another
i nterconnect electrically connected to the electrode
mddiiEtafih BPSH BEbOYSHenCRBS RN tiehfvdntiba ts Apiitaons of the
resin protrusion. According to this enbodi nent, a side
line length of a bottomportion of the resin 2
J0119085S@01 EP-64795SG
DETAILED DESCRIPTION OF THE EMBODIMENT

The invention may provide a highly reliable semiconductor device.

(1) According to one embodiment of the invention, there is provided a
semiconductor device comprising:

a semiconductor substrate including an electrode;

a resin protrusion formed on the semiconductor substrate and including a

plurality of first portions and a second portion disposed between two of the first

portions adjacent to each other, a lower portion of a side surface of the second portion

'including a portion which extends in a direction intersecting a direction in which the

resin protrusion extends; and

an interconnect electrically connected to the electrode and extending over one of

the first portions of the resin protrusion.

According to this embodiment, a side line length of a bottom portion of the resin
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protrusion between two adj acent interconnects can be

i ncreased. Therefore, since the effective field

intensity can be reduced between two adgj

i nterconnects, a highly reliable seni gjolﬁgﬁzﬁsé}r{)ldggi'6é4g%s(}

can be provided in which an electrical short circuit

due to mgration rarely occurs. 5 (2) In this

SEMIGP DAL twhlGYfal s iftdRofect Gl Bd RkreRYL | GSrefore, since ¢
préfe iGP P hwS GYfak " | ma?%ec éeaaln d e gFlre ore, since the

adj ac_ent t_O eac_h ot _ e_ r at | ve_ S a_ce
EREPASFER HidiSRy o8P BolrBhiRES bl Ma,e% “Slcrelﬁﬁiﬂttﬂi@cs)ﬁﬂécts, a highly

ich the resi'n protrusion extends.

el somdsrduRfor dBVics Ban BaProdfdell ke whidhSh dRQidda®Hort circuit due to
adj acent to each other may be arranged in the

migtdtRatrh@ly ocklrsi n whi ch the resin protrusion extends;
and the second portion may include a portion having a

wi dt(R) Bidhlslsemiddndictar ddviieh of the first portion. (4)

In this sem conductor device, the second portion may

havewa dfahgHirstwhirddnsi &ljacenttd exchtdiher @anhée ghlhtiodly tdisplaced in

first portion. 15 (5) In this sem conductor device,
oppératefdirestionsanteiseetingthy dhestimntih evhsentbe s¢sapprotrugonextends.

enbodi ments of the invention will be described in

det &3) Inghissamicandyctordevideence to the draw ngs. Note

that the invention is not limted to the followi.ngh§§f o
enb WP é thesfirskpagony adipesnd toneash\athargnay bearanged e therdigection

. sem conduct or device according to an 20 enbodinment to

in whichiihe Frsin RIOERYPHEr syl ied. FIG 1A is a top view
of sem conduct or .device 1 according tq an .
orrb 1 SErRA PRTIRR Y (RIS HPEHON GAving agiglh Spaller Hhag aidth of

th it? f:pc%grti ally enl arged cross-sectional view along the
G B shown in FIG 1A and FIG1Cis a partially

enl %ﬂlrl]ﬁ E?@ﬁoﬁ&&%}m@%kce\/{h@%ggn‘a ti&emlély ggvé gzh!-:ight which is

sho I'57a Vi ew'show n

e Lheh the 25 sem conduct or
s e%ﬁ%%£§h§§%ﬁ%Pp %bfsf'hom in FIGS. 1Ato 1C, the

e 9A 45 LahicBRUIcER dRoReTHL Atk pbreiohl fuay RIPOMLTRAL shape.
i ncludes a semi conductor substrate 10. The
Senk6AB MR FHmMEMD Ve Gnvdhtidn will be described in detail below, with
reference to the drawings. Note that the invention is not limited to the following
embodiments.
FIGS. 1A to 2 are views illustrative of a semiconductor device according to an
embodiment to which the invention is applied. FIG 1A is a top view of a

semiconductor device 1 according to an embodiment to which the invention is applied.

FIG. 1B is a partially enlarged cross-sectional view along the line IB-IB shown in FIG.

| .lA, and FIG. 1C is a partially enlarged cross-sectional view along the line IC-IC shown

in FIG 1A. FIG 2 is a view showing an electronic module on which the

semiconductor device 1 is mounted.

As shown in FIGS. 1A to 1C, the semiconductor device according to this

-embodiment includes a semiconductor substrate 10. The semiconductor substrate 10
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JA 19085SCO | - EP-64795SG may be a silicon substrate
or the |ike. The sem conductor substrate 10 may be in
the shape of a chip (see FIG 2). The i PPl
surface). of the sem conductor substrag(zﬂ?g on vsrﬂ%?:)hé/ﬁ%SG
el ectrodes 14 are fornmed may be rectangul ar. The
active surface of the sem conductor substrate 10 may
mBE b8 QUM @n (0BEtr-2H BN 1KY TG sSRToRANINCLBELraRe 10 may be in the
substrate 10 may be in the shape of a wafer. One or
shepe &fi NCRRY ae€dFIG NGUI The karfi®y (Reive fRiEBY N tHehSemiconductor
sem conduct or substrate 10 (one integrated circuit may
substrdt@10efl whichbeleGRdLE Wﬁi@%ﬁﬁe&xﬂ%ﬁb@f&tdﬂg@la@ I TR ®Rtive surface
integrated circuits may be fornmed on a sem conduct or
ofuhé egnhicOsdetdristhstiaée 10 ey deniquarer@bti showah. t OF the semiconductor
integrated circuit 12 is not particularly limted.
subgirate @ maly &e it the shapeogfraavafdr. c i @wudrt md2 inayratedcliradies Bhmay be
active 10 el enent such as a transistor and a passive
foahehem thessenhiceluator ssbseiter 10 Guiel integraterhpiamiitt may be Asrmed on a
shown in FIGS. 1A and 1C, the sem conductor substrate
semirondudion ehin Had erecur owss inggraftk ciiceits roae be4 formed on a
be electrically connected with the inside of the = )
seamauReTED GemEIG 4Co. 10he Tiswian gdbe iuresaipd isironit 12 is
electrically connected with the integrated circuit )
nof partigilagy digditedr AT expmrle.fhe ppgated; qgpit 1 2dpmn Eiudg an active

with the 15 integrated circuit 12 al so be referred
eleinens suchias A3rADSisoRARd 4 BAsS Pt Scltits aTESINGY ColebrgapACitor.

subaDy AP i PA G RE 8 soiimRiar SN I, nphudes the
eldRR6A4:OPh of tehe(:fec'g.g) grlgg}i‘%)'f Eé g%%&g:rn itcogée&elae\fiith the inside of the

sem conduct or t [Fectrica
' | h ' ny I .
s ROEEAARD TR LELe T s R BB E ) AcFi

int6aGH" Gie% 14 MY BRIRIrARERE 20na! ARYHRARY Séo%ﬁe&éd_rh)gi?n the

active surface of the sem conductor substrate 10.

intEre@H cREES 12 hthy Y HGreftr@R S 88l thetlR 1SR VYT BRE electrode 14 may
arrangenent (see FIG 1A). T Ile electrodes 14 nay be

be dartastoad imtemain@tertdrind@l ofStheadefiidondutter ¢@@aafel Gin #is case, the
O, the electrodes 14 may be randomy arranged. As

elestioden 14 nmey @&s. al fbreiodl dfGhet ineersdmitaoehineto bf b stmatodductor
10 may include a 25 passivation film 16. The

sulptratsi wead i fon efectrivall Gommeytidye whthr the dbutide x piweeledteode 14 may be
el ectrode 14. The passivation film 16 nmay have an

foraysd mif igmeal e¥rhesqaluanunh or ebpsry oflee ¢lectrarivee 14 may be arranged
passivation film 16 may be forned to parti al IOy cover

alopg ene pide 1of digeaciine syrfaceit ghq;%@g@poqc}u@tor substrate 10. The electrodes

14 may be disposed in a staggered arrangement (see FIG. 1A). The electrodes 14 may
be arranged on one virtual straight line (see FIG. 3). Or, the electrodes 14 may be

randomly arranged.

As shown in FIGS. 1B and 1C, the semiconductor substrate 10 may include a

passivation film 16. The passivation film 16 may be formed to expose the electrode 14.

. The passivation film 16 may have an opening which exposes the electrode 14. The

~ passivation film 16 may be formed to partially cover the electrode 14. In this case, the
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4 J0119085SE1 EP-64795SG passivation film 16 may be
formed to cover the edge of the el ectrode 14. The
passivation filmmay be an inorganic i loak 4 f idpn
formed of SiA2, SiN, or the like. The@%}ggg??\’/%t%nﬁrgww%m}
film216 may be an organic insulating filmforned of a
polyimde resin or the like. 5 As showmn in FIGS. 1A
pdsGividion ti@ 56 Hh5066 UohRsd deVdover dscedst Bg the dddu®de 14. The
enbodi ment includes a resin protrusion 20 fornmed on
pdshieatsanTiie athydeain muhsinicaineuldfng filth omesl 6F $109} STEi@Nhe like.
20 may be forned on the passivation film 16. The
Theapassivatiorf film 16 heayrtesimonggaoic rinsilamgA0m formed of a polyimide resin
particularly limted. A known material may be used as
orttheliket eri al for the resin protrusion 20. For exanple,
the resin protrusion 20 may be 10 fornmed of a resin
suchAsishewpdhyklfiSdel & ¢si 1, thel septomduotdi fdegite poicgidimgi¢o this
resin, epox resin, silicone-nodified epoxy resin,
enaiadzra@}tcln@b%/ﬁsem@sma@@msm 28 dpymeshen ’ezssacondegoy subBteate 10.
resin protrusion 20 may extend along the side of the
The fiepiggaolragien @ may her foempd on the passipiien ftcitr The material for
substrate 10 _on which the integrated circuit 12 is

the g657A BrOtUGiRR 700 h BobEATigRady IR: ofs kiuvIs BYHeeigh Ry horused as
th e 1k B B BRBEURAT OR. e FPb Aoy FRHEPRUG R Qemay be
ot IC0 SH Y50 80t S TR Sapc b LS o, evons
restfy, SMCor-PEREPS, spBRY b, S ALIARGRES FOCBT of Piybgnaonasole
(PBOF, | Hh GiF Rroffikion %0 46, BuiBhd ol MeShjac of Fhe surfycp (active
sulig{lbe%f 812 sehfcohlifiér s'i‘lBgtrzgt@ qORA \ﬁmr:ﬁ E&nﬁtégétm&;ﬂh%w formed.

e alternately disposed. As shown in G 113,

Whdn' e #tide SERAAoPBid s@hRoRRICARRIsuBSAIBYIOPR reb@h88EAlthY resin
formed. The first portion 22 is part of the resin

pradfusionl2 @iy Raveanvhape wahtdnds Wong theldng kide &f et surface,
30 described later is forned (or a region covered by
fortexemplet er connect 30). 25 As shown in FIG 1A two
adj acent first portions 22 may be relatively displaced
i n dppasiin erativsent 20 rslides e placllitn gf e mirtiest 2>and m second
whi ch the resin protrusi on 20 extends.
portion 24 disposed between two adjacent first portions 22. Specifically, the resin
protrusion 20 may include a plurality of first portions 22 and a plurality of second
portions 24, in which the first and second portions 22 and 24 may be alternately
disposed. As shown in FIG 1B, the first and second portions 22 and 24 may be
integrally formed.
 The first portion 22 is part of the resin protrusion 20 and a region in which an
interconnect 30 described later is formed (or a region covered by the interconnect 30).
As shown in FIG. 1A, two adjacent first portions 22 may be relatively displaced in
opposite directions intersecting the direction in which the resin protrusion 20 extends.

The direction in which two adjacent first portions 22 are relatively displaced may be a
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The direction in which two adjacent first portions 22

are relatively displaced nmay be a 5 J0119085S(01

EP- 64795SG di rection in which the int ehﬁq?@gaﬁ EP-647955G
extends. The centers of two adjacent firs portions

22 may be relatively displaced in opposite directions
intersecting the direction in which the resin

diRdcAbi Us 1 Wiick Gh@XhteRdEneVION cxiBRIs! eThE RhRES WEItRB #Bacent first
has a shape which extends al ong one side of the

PABHRSCINALE bo felatilady BRbRcdDin dpposidilidscibhs frtéddctMg the direction
portions 22 nmay be relatively displaced in opposite

indikiele theorsin progusies P0ngtdnde. sivthen theThgin posiusioara0 Bi3sa shape
22 may be disposed in a staggered arrangenent. The

whichvextepds tlong omef sitthef shel g@emivohdeorofubbtiste SH; and adjacent first
portion 24 includes a portion 26 which extends in the

podiionsc22 omyi bt eslsteciy digpldeed di roppodiendirettiohs ditetsheting the side.
resin protrusion 20 extends (see FIG IA). In other

Thedirgisportionsod mapideatispmserbin @ staggerdédaaeangement. s (ihiedower portion
facing the 10 sem conductor_ substrate 10) of the )

of dke el sygdaceiad thpspeend pawiond; inclgdest & pertion 260vhigly extends in the
.include a portjion which extends in the direction

ditepicay SETSCHBE (hio TEPTIOBUA GHIIF i icel® BIREUSIB0yFxtends (see FIG
Asr oltl{]]us' on 20_ext endﬁ, Al}er atively, the side surface

1435 il OB SIREISH A iO9HINS40T RaPotiol eSUARCE X0 s jSPHace facmg the

ortion 28 extending fromthe side, supface of the.

selp PRSI PSS 0) B8 o, 58 Betioged HE i tnih mokeiep 70 may

B B0 R AL SR BEBHL BB R B which e
C ' Wely! 4 and,in.th ir ' .

resEPPRERLAPBRHART, FRERELED, Wk hide irfyt R, 8tond portion 24

maR HAVE U lek’t@ns%%l ﬁ&éit/i%ﬂ 98 'SXEEIHS%I.% lq:(fn?ﬁx% sie stuFﬁcé Sﬂ?g first portion 22

protrusion 2 e curve n particular,

in $hY fR&RionOh Whieh fthé SsiP Prbth@ior? 20 B¥nBE Mdl ¥ RSnnddfion portion
this case, the cross-sectional shape of the resin

whithodonH&dt® Bwe BxteAditis bortiohs 28N B caf¥cth porE6nGlyrektedd in the
as shown in FIG 1C. The 20 first portions 22 formng
diren@nrigeisoctipthe dFe@ivpnd which thaveid fetrGd6® 26 breads. | n
this case, all the first portions 22 may have the
san®hs hafeee of e rsea@oarysion 2(maf Be owmyed.i Nbil pradcdar, the surface
portion having a height smaller than that of the first

~ of ferfiisbpozipn 2Phmag hei queveds e dio ks vose; ithencds-pasyichalvsbape of the

height smaller than that of the first portion 22.
resigorefrpsier 20 yfirst perticas?® mprobe asewiciely, aaghotany én FIGhldpe The

whi ch includes a recess 25 _252§r ovi ded between two ]
firsh gpgtoen 22t fopmingpte; Tesiisprotusian, 29Hasn have theagamegshape. In this
case, all the first portions 22 may have the same shape. The second portion 24 may
include a portion having a height smaller than that of the first portion 22. The entire
second portion 24 may have a height smaller than that of the first portion 22.
Specifically, the resin protrusion 20 may have a shape' which includes a recess 25
provided between two adjacent first portions 22, as shown in FIG. 1B.

The formation method for the resin protrusion 20 is not particularly limited.

The resin protrusion 20 may be formed by curing (e.g. thermally curing) a patterned



10

15

20

25

The formation nethod for the resin protrusion 20 is
not particularly limted. The resin protrusion 20 nay
be formed by curing (e.g. thermally cukg :
patterned 6 JO 1 | 9085S®O | - EP- 64795 g%ﬂ?2%$€OI‘EP 647958G
material, for exanple. O, the resin protrusion 20 nmay
be fornmed by formng a resin section having a shape

refih Onge@slefcstokamglt  IOrnBicadsdn ﬁ)ﬂﬁﬁl\éicﬁlgz(pﬁfa? beffolh@l b€ Bdrthing a
section. The resin protrusion 20 may be forned by

resin| sdetivgy hAdng Rostape aldngGhe Mgl Bne e r&BOViRO PAHCIfOthe resin
devi ce according to this 5 enbodi nent includes the

sectidirer cihenesih pradision PO mat ey foanedby niddihg. el ectrical ly
connected wth the el ectrode 14. The interconnect 30
i s fAy shown cineki@hdlAvier 2f ke semsiondportat degiceorec@@dinghe this
i nterconnect 30 is fornmed to extend over the first

engoditheni eludes thheintesginmeqds 030.usiTbn @ercditvect 30 is electrically
i nterconnect 30 may be formed to contact the

cogpgriedowih dhe elestipde A4t eTho indercennsist 30 de fofmadnie exgeridnover the
protrusion 20. Specifically, the 10 interconnect 30

resiR Profsion e d Ths iptercepnesy 6?5 i§ fremeddp gxisnd o ersthe dirg@ortion 22

ﬁge structure, ang}th% material for the interconnect 30
of ghe 1edip prefsion) 41 yThe mteregnneckoi0 @nayiphe dformpeth to contact the

hRSRAFISE I S5O S e 40T gh . e

A el BT e R 2
PSRRI Pl TG Sy B By i

PR ot ol Sl ey B RIS RSP o plprlity of gyers. 1o

thi®task e flisl@onfl 3@RRy Hclides: #RERYL BRAEL Qﬂit%@].l?{: tﬁﬁék’%en and a

resin protrusion 20 includes the portion 26
sec@iidl @1Y@s fdrthell bE gdid @6t sHAMINI OR the LiREreSETest 3Mfay be formed of a
direction in which the resin protrusion 20 20 extends.
sinfledayedli ng to this configuration, a side line |ength of
the | ower portion of the resin protrusion 20 between
t woThelj samgeuindfictos tdepioe t 1 aresordihgc an thie eémbsdiaesd may have the
Therefore, since the effective field intensity can be
abqvedigsaibed etonfignration. adj ateseribednabteve o thee biveer 3Mhrtiomnt the side
el ectrical short circuit due to migration rarely
surgiee af ghe sgerng poriqrediekthe eesih protrusine 20 ducdwdes yhepportion 26 which

provi ded over the entire resin protrusion 20, but may
extefids p 4k disertiopwkiyh intersects the direction in which the resin protrusion 20

extends. According to this configuration, a side line length of the lower portion of the
resin protrusion 20 between two adjacent first portions 22 can be increased. Therefore,

since the effective field intensity can be reduced between two adjacent interconnects 30,

an electrical short circuit due to migration rarely occurs. This structure need not

necessarily be provided over the entire resin prbtrusion 20, but may be provided (only)
in an area in which migration tends to occur (e.g. between portions of the resin
protrusion 20 in which the field intensity is high). In this case, the side surface of the

second portion 24 may be linearly formed in the other area (area in which migration
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25 in an area in which mgration tends to occur (e.g.

bet ween portions of the resin protrusion 20 in which

the field intensity is high). In this Siee
surface of the second portion 24 nay ggﬁPPﬁgggpyhﬁ%MJQSSG
formed in the other area (area in which mgration 7

JOI 19085S601 EP-64795S0 rarely occurs) w thout being

rafélyp BEAEH Ay it ibuk B@@gidis?ﬁcie&)'ih Wi GRclifh hR@ChrdebR the direction in
ditection in which the resin protrusion 20 extends.

whibh tHeGred pudtasioardongtdpecess of the sem conduct or
device, a carbide layer (or plasma polynerization
| ay &h)theayan€acheingBstots ol ¢he sunhiacduetortde@ice£5 icrbide layer (or
protrusion 20. 5 Since the carbide |layer or the
plineespaly motiyationi lzwdr) may bayermddasn tie supface af thenesin protrusion 20.
resistance | ower than that of the resin, an electrical
Sindeatht carbidalayert @ttle ptasma golymdretatios tayenbas an insulation resistance
i nterconnects formed on the carbide | ayer or the
loytrathan thal pinthd resin, an ¢legtdeali shortcoinqutr teads taviocénrt msween two
_interconnects formed on the resin layer. As the
intesepBRcsdh denesl gp dthe reathidedayal e #hee @ingmpi pelimerization layer in
decrease in the insulation resistance may affect the
cOmparn; Wish fve {ntesponneets Jemmcdaryiie refin kyor c s the interconnects are

echnol Qqgy has been known in which the insulation
““h@??é?dﬂ?éaﬁ t nd %?%F%dﬁn%@t§mﬁ@h@%§ﬁ¥%ﬂﬁﬁyﬂmw affect the

[ he. bi de. | b dj
T b B oo e [vo el ecent
o S PRSP Sy Ry et bl
mEEEE, B3 B T 5 AR hcen

int@n@Bﬁﬂe@&s il 85%?3{0 kfﬁanfu cgﬁg.ab}ﬁgﬂ'}g Ii’élﬂglet 'Etglzcilfgtor device. For

protrusion using t I nt nnects nmask.

exdIPMBV @k reﬁiﬁela%ﬁrlfeﬁ@&notfwc{ Qﬁa&éﬁ‘f‘%te&@fgxﬁéc%nnﬁir teRno$8d By O,

protrusi on 20" has an angl e of about 90 wth respect to
plabing ebeHimE O URé QémiURGIctRt RvAR. 1, hBREREP DS betweehSwo adjacent
difficult to reliably renove the carbide | ayer forned
firsonpdrtiens 2f acg o¢ fohBed by @bingd @hé i18§in Oprotrisiof €20 Nising the
protrusion 20 in a short tinme by using a known nethod.
intdvboreeeiri0 the maskegHatvedere thecstirfacand thé dowert prtiomoé ¢hie resin
30 on the sem conductor substrate may be danmaged when
protrvsion 20Hias gntangle of 2bouiG08 adehdkespiet tr i sgmicondiiter substrate 10.

enbodi ment, the length of the |ower portion of the
Theypigee, it is difficult to reliably remove the carbide layer formed on the surface of the

lower portion of the resin protrusion 20 in a short time by using a known method.

Moreover, the integrated circuit and the interconnect 30 on the semiconductor substrate

- may be damaged when the etching time is increased.

According to this embodiment, the length of the lower portion of the side
surface of the second portion 24 of the resin protrusion 20 can be increased.

Specifically, a side line length of the resin protrusion 20 between two adjacent

~ interconnects 30 can be increased. Therefore, even if the carbide layer is formed on

the lower portion of the side surface of the second portion 24 of the resin protrusion 20
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surface of the second portion 24 of the resin

protrusion 20 can be increased. 25 Specifically, a

side line length of the resin protrusi gy 38g £P-647955G
two adj acent interconnects 30 can be increase -
Therefore, even if the carbide layer is forned on the

| ower portion of the side surface of the second

(P& i DB cAtbi8d 14yRE réBSind WAL Bein ?rbo%ﬁbl&ely removed) an electrical
J0119085SGA EP- 64795SG (even if the carbide |ayer

shb& RS ratklly ostirs Bekwagn ﬁﬁ@mjs@@k thtéreomeed)30. an
electrical short circuit rarely occurs between two

adj arendf thetiffef@nnet 39 BRich Ravérs ofie tdpepdrtibe be eingat pdRion is
whi ch covers the top portion of the first portion is

ustibexk an axtemal ecmainalt exfnihealsemfcohihctaenfiecionduast dascribed later.
devi ce, as described later. 5 Specifically, the resin

Specificallys ttenre@0 pfdtiusgin JoifirstortR) 22)d9s preesd @daiagainntier member.
another nmenber. In this case, if the first portions

In iy easehif thafirst portioas havedhp sans shape abp prassire @pldield tpfal the first
first portions can be nmade equal. Therefore,

posEms cgndeopade agual-c elhexefprs; @i &@gn@x@moe ﬁpwcmmbmg excellent
capablllty can be provided. The resin protrusion 20

meping syRabHIY camy e ProXided. whi ch the recess 25 is forned

10 tween two adj acent first portions, 2 Accor
to tiwededn PHfusas ! APy, eestlaﬁwrwgwawﬁdhe 56‘@? i formed

bertwfzgnatéa)g a a(gﬁnai}lfrie};}i nec52 ﬁRB g\e/tgtn h g A og9<g:];1gence of
L tot
miiiFigh EReg P o iSSP ERRR. 3 o s ke BRRREN OF e resin
5ﬁgggy aﬁggipg%gkﬁnountlng capability and 15 high
e a

ctric: ity. Wien the electrodes 14 are

di SRASRGhN 1R 3%@&9%%%@%@19@ %%@6}851 ot WP gl %}ﬁl%lflment allows

i nt erconnect's ave the sane stance between

provio b?ﬁtséﬁ%néﬁct%ﬁ&é%ﬁiﬁﬁ exRBith 'eﬁ&l]@ﬁt ;nBﬁntﬁﬂgr &pability and

portion 22 of the resin protrusion 20. shows an

hl@l@é&ﬁmmwﬁﬂﬁyl e 1000 on which the sem conductor
device | is 20 nounted. In the exanple shown in FIG

2, Wiensthoichenddst br agealiseeed i & stRyate drr@nganent, two adjacent
substrate 2. The substrate 2 may be a rigid substrate
inté¢reomtnecl 3 smayulisertht same disthnaeobetwserb shier eleetfoder 14 and the top
flexible substrate (e.g. filmsubstrate). The
potsieniof Srediirst prtiokey2 okthe resdty protrusion 20.

FIG. 2 shows an electronic module 1000 on which the semiconductor device 1 is
mounted. In the example shown in FIG. 2, the semiconductor device 1 is mounted on a
substrate 2. The substrate 2 may be a rigid substrate (e.g. glass substrate or silicon
substrate) or a flexible substrate (e.g. film substrate). The semiconductor device 1 may
be mounted on the substrate 2 so that the side on which the interconnects 30 are formed
faces the substrate 2. An interconnect of the substrate 2 and the interconnect 30 of the

semiconductor device 1 may contact and be electrically connected. In more detail, the

- interconnect of the substrate 2 and part of the interconnect 30 which covers the resin

protrusion 20 may contact and be electrically connected. This allows the interconnect
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be nmounted on the substrate 2 so that the side on

which the interconnects 30 are forned faces the

substrate 2. An interconnect of the suﬁ;(ﬁ: a

the i nterconnect 30 of the 25 sem conduc lgrﬁés?e(%lw@iGM%SG
may contact and be electrically connected. In nore

detail, the interconnect of the substrate 2 and part

30Pfo b BresdtiSaRINGE linBR otk I%g ?@ée’ﬁfb%trﬁtgg Htﬁ?lst{o;lhe elasticity of the

protrusion 20 may contact an el ectrica

GRMREEisesh 200 (Hirst frioyB2) NerHe RSS2 BREfo: MOEARASRBI: high
I'eEP[ﬁ(gMQSSG SF)ﬁto]%be1 pr e)tssed eagaie’nst theoi(r:]ter connect 8

eledtri¢éN@opnEREbA adlRbAite bgh bOpidvadedl aghk GeilcoRfudidiedevic@sl tay be
protrusion 20 (first portion 22). Therefore, an

bodlded tid @i sub¥taie! 2 ueipidn idHegivei (@in-Bdsed tadh&dle). The electronic
connection reliability can be provided. The

mediie doOd uetyobe dealispley deviey UEhe Biopldedetice trhey Bellsliquad erystal
2 using an adhesive (resin-based adhesive). The

digilgctdevmiec # mmttbbindioGQemnyEbe displaypdevcedemi dbe Hkwe The
di spl ay device may be a liquid crystal display

segisondectondevdde ¢ tingyl bevanbbeedC YECh congpls dhe dsplayedevine. The
the like. The sem conductor device 1 may be a driver ]

semgopAneipr deviger bmay thisediggicdp mapntpsh pro @ glagh gubstrate of the electronic
sem conduct or. device 1 nay be directly nounted on a

megjule; $0Q, p dn fiHs gasss the ftersprract Baffesn ohfigglestropigonodude 1000 may

befOE O Gl e 1 S PR GTRSE h, lgofgomotle 1000 i

i nterconne attern of_. the. el.ectroni.c nodyl e IS .
forpgsiat Gy g, R e o RHFiog 8 GRS b EIRRERARES SCORP) unting
hi p-on- gl as 60 ¢) ting. . The connectio i
T KPR BRSna gt g B 16 4 € iy e above-described

- l.hed . Lo j ' ich

co NS R PR in FOOE ht BollEReee Raulte"T S opblfisd on e

sMpdification In the exanple shown in FIG 3, the
sem conduct or device includes a resin protrusion 40.
The resin protrusion 40 includes a plurality of first
portions 42 and a second portion 44 di sposed between
MddBcaa@dnacent first portions 42. As shown in FIG 20 3,

a lower portion 45 of the side surface of the second

por i ake 4darniply shstvanigl FIG. t3) ahelise@ddonditctwhdeHcee includes a resin

intersects the direction in which the resin protrusion
prof@siont4hddhelmsin protrusion 40 includes a plurality of first portions 42 and a

su

second portion 44 disposed between two adjacent first portions 42.  As shown in FIG
3, a lower portion 45 of the side surface of the second portion 44 may extend in the
direction which intersects the direction in which the resin protrusion 40 extends. In
other words, the lower portion 45 of the side surface of the second portion 44 may
extend along a straight line which connects the side surfaces of two adjacent first
portions 42.

In the example shown in FIG 4, the semiconductor device includes a resin
protrusion 50. The resin protrusion 50 includes a plurality of first portions 52 and a

second portion 54 disposed between two adjacent first portions 52.  As shown in FIG

10
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ot her words, the lower portion 45 of the side surface

of the second portion 44 nmay extend along a straight

i ne which connects the side surfaces gﬁﬂ!a

first portions 42. 25 In the exanple @é% n I-E?EB,M%SG
t he sem conductor device includes a resin protrusion

50. The resin protrusion 50 includes a plurality of

4, e Bifst POHibAOTBmAE b a&mf)gedsamgénﬁe Hﬁ’éétioﬁ'ln %&L Q?@Sﬁgprotruswn

‘between two adj acent fif st tions own i n

S0FGnkR. JPAIS0RDROM. BR @6&@)533@2%33} Ebearfrér{g%?él sRAH!dRNKde of the
52 may be arranged along the direction in mhlcé

acti®s sirfileQifT 16 isemicoh@udtet andeate HOX hanetdhd pdtEoh |543ﬁ1cludes a
portions 52 may be arranged al ong one side of the

poatddr ¥Ehaving acaddf stidier sieim thansiuhe dirst pobsdy 52.€ THE tefh & width”
second portion 54 includes a portion 55 having a

used Herbinsnfeld terthd leagthtdfaie @totidportion §4 ipthetdirenti@?whitheéntersects
term"w dth" 5 used herein refers to the |length of the

the dicention powhichrth&tesimprotresidin 6@ extiends. wilipedificaitye tieeetend portion
the direction in which the resin protrusion 50

Sdenarelays 2 sBprscviiicl & pagtialymeducsdamwvigthr t i on - 54 may have
a shape which is partially reduced in width. According
t o thfeeuingplgithese apedifications 4 jehly reléablasgngiconductor device can be
sem conduct or device can be provided in which an

Proyjided injrh anelegtrigal shortcirgyib d%tqﬁlgargtqnoﬁareﬂhp'équys between two
occurs between two 10 adjacent interconnects 30.

adjaeen 4t GWOUHF rgig’oma enbodi ments of the invention have

art NPRER ﬁ.%'?{l}g gﬁﬁgﬁwsggf S v P P deeled T deail
AR B0 LR A i
RN i
of iH"é’ﬁl%ﬁtﬁﬁ A@éor&ﬁglylgl@m%mﬁ&tﬁﬂlz AT had td Se ﬁllcﬂl'dg@ Qithin

A sem conductor device conprising: a
ﬂK§@5@§@mﬂﬁqﬁ@hu§Mbstrate i ncl udi ng an el ectrode;

11
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5 a resin protrusion formed on the sem conduct or

substrate and including a plurality of first portions

and a second portion di sposed between fdﬁ9g§5§d@l Ek’[éﬁ%SG

portions adjacent to each other, a | ower portion—of a

side surface of the second portion including a

portion which extends in a direction intersecting a
WHht i€ efai s isn Which the resin protrusion extends; and

10 an interconnect electrically connected to the

el ectrode and extendi ng over one of the first

portions of the resin protrusion. 2. The sem conduct or
1.devi £ eendigoftRictordvicd c6mptisihd:;, wherein two of the first

portions adjacent to each other are relatively

di spl saschndi&or subspmesndleding aeeletorde; | Nt er secting the

direction in which the resin protrusion extends. 3.

The asessirc pratncicor faewedc en abe deficomductor Ghbdtrael and’ including a

wherein two of the first portions adjacent to each
phaahiyr ob fiest apartionpednd - sdvend diorgat idisposad bétivetn ttive of the first

resin protrusion extends; and 20 wherein the second .
popiéns iadricem ¢p gads othie orlowonpertion of) aside sirface phHeassecangportion
. a wdth of the first portion. 4. The sem conductor
ingleding @ pestigrepihidygextendsny sdisecsipn dnigrspeling ¢ girgctiphisy whigh the

the second portion has a height which is smaller than
resin RROLIYHION gRich apgrst portion. 25 5. The seni conduct or

R AT REE A R R L

the first portions of the resin protrusion.

2. The semiconductor device as defined in claim 1,
wherein two of the first portions adjacent to each other are relatively displaced

in opposite directions intersecting the direction in which the resin protrusion extends.

3. The semiconductor device as defined in claim 1,
wherein two of the first portions adjacent to each other are arranged in the
direction in which the resin protrusion extends; and

wherein the second portion includes a portion having a width smaller than a

width of the first portion.

4. The semiconductor device as defined in any one of claims 1 to 3, wherein the

. second portion has a height which is smaller than a height of the first portion.

o5 The semiconductor device as defined in any one of claims 1 to 4, wherein the

first portions have the same shape.

12



