; | mopgr st ue3e"B"$>6TB@ i w~r M~~~ (, 3,,~~, *cooooa* -1 TTTLE OF THE

| NVENTI ) tor device and its manufqacturing nmet hod BACKGROU R %r
THE Iwmm“@mﬂm:nventi on rel atge8 to a techni que for manuf acturd hg b 0
sem con or device, and in particular to a technique for manufacturing a
| oner cost SEMPConduct or device with i.pproved seal properties in a CSP
(Chip Size Package). This invention is the result of the inventor's own
research of which a sunmary follows. A CSP is a thin, conpact sem conduct or
device of chip size, and it AITIof 108N THERANVENTION ed circuit boards built
into portable electronic devices. The general structure of a CSP conprises
a thin filmw géngcenbsttaredenivbi ghdat esnpantedcbuspngl rethedes which are
external termnals, |leads electrically connected to el ectrode pads of a
sem conductor chip, an elastomer (elastic structure) arranged between the
sem conductor chip and the thin filmwring substrate and fornmed in

approxi mately the sane siggggé éﬁﬁDtB?nmgﬁlﬂ?ﬁﬁg&@@gSUbStrate1 and sealing
parts which seal the el ectro eRpacs an € leads of the thin filmwring
substrate connegted to it..Structyr f P.st.udi ed by | hventor for
conpari son pur pcﬁ;ﬁsqé% éﬁ‘ée%tels%irbeg&%e%ftgx%np C&ﬁl@ﬁ\?&geﬁ‘é fcér%tdlerv]rlg%s"

April 1, 1997, No. 142 p, _44-53, blished. by, Ni kkei. BP Co. *166166* 31
YU L sus - Semneaprir el g e o Rt T S T okt CGeHBaPForpEsp
(conpari son _exanpl es) described in Fig. 6 on page 48. This, CSP co ises a
Son LonduBRBELREH AT o DorPEhe BERSTETRER G o HAER SRTREE bunp
el ectrodes whi ch are exter.nal ternin%gs %nrangpd i nside the sem conduct or
chip, andS£2doRESRRLNIRS Itk & §8Ft HEPIBNPASRIGACER9ip. SUMVARY OF THE

| NVENTI ON However, in a CSP havin% the aforesaid general structure
accordi ng to thdDagi dRVEPLioR d€afhRgreeslh @4sithf AFYRELEAt S OMB sides of
the sem conductor chip. This inpairs the precision of the contour size of
the CSP s&eskgatchi pfsyid chagesummaryodiod 1eWE -be i nserted in its socket. In
other words, there was a problemin that the contour shape of the CSP was
not fixed. If tReCaRodataothiral ¢ompaesisenscorducedr idevicateemitino sol ve

this problem the leads of the thin filmwring substrate may be exposed.
The seal i ®gzpr, oped tiitessoff tdreused in printed circuit boards built into

portable electronic devices.

The general structure of a CSP comprises a thin film
wiring subsérate on which are mounted bump electrodes which
are external terminals, leads electrically connected to
electrode pads of a semiconductor chip, an elastomer (elastic
structure) arranged between the semiconductor chip and the thin
filmwiring substrate and formed in approximately the same size
as the thin filmwiring substrate, and sealing parts which seal
the electrode pads and the leads of the thin film wiring
substrate connected to it.

Structures of CSP studied by the inventor for comparison
purposes are described for example in "Nikkel Microdevices"

April 1, 1997, No. 142, pp. 44-53, published by Nikkei BP Co.
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sealing parts are then inadequate, and hum dity resistance is not so
reliable as a result. In this conparison CSP'of the prior art, if the
contour ring i s made a separate structure, manufacturing costs ingtddsélll|n
a CSP having the usual structure, during solder reflowin fornmng the bunp
el ectrodes, the internal pressure rises 3 ~ ~u~ 2002 -3 due to expansion
of noisture and gas in the elastoner) and as a result, the seal part is
dest royed caus%ga{a "popcorn"cﬁhenonenqn. It is therefore an object of this

i nvent i on QT ARtV de d SHi/p a3 d s ARSI or RS Eensratovst st and

i nproved sealing properties, and a nethod of manufacturing such a device.

It is a furadmarsisicectexamnlsss idesemibsg tin Fion de ap g@dedifduct or devi ce
and manufacturing nmethod which prevents occurrence of this popcorn
phenonmenon. Thi §hasdCoP hemphéats 2 S eofi comehuatventh op haviingbetemerediear from
the follow ng description and attached drawi ngs. The following is a sinple
descri pti ggady fidrengthion daisntiof sawrtfgaiesalbwenagller tfoddie wirieserdre
invention. Tie sem conductor device of this invention is a chip size

package havitRGreanpeshieal s er¥aidled D OVaEethcofehNCon@ietoPehiipheiygof its
mai n surface. The package conprises an elastic structure arranged on the

mai N surf ace Rt Jihte 186 GNAUHO N Hider] iRBHME ddIe gapection termnals
exposed, a thin filmwTTing substrate conprising a substrate body having

wi ring whereof one end is electrically connected to the aforesaid termnals
via leads and the other ends are electrically connected to bunp el ectrodes

whi ch are external ter”inmSﬁ%ﬁgkifﬂgfgﬁiligﬁﬁgfﬁﬁfte protrudi ng parts
havi ng openi ngs whi ch | eave e connection terninals exposed and which 3
1JUL 20~~~ 'H%wever, in a CSP having the aforesaid general structure
according to the prior art, a sealing resin easily flows onto
the sides of the semiconductor chip. This impairs the
precision of the contour size of the CSP so that, in some cases,
it could not be inserted in its socket.

In other words, there was a problem in that the contour
shape of the CSP was not fixed.

If the amount of sealing resin is reduced in an attempt
to solve this problem, the leads of the thin film wiring
substrate may be exposed. The sealing properties of the
sealing parts are then inadequate, and humidity resistance is
not so reliable as a result.

In this comparison CSP of the prior art, if the contour
ring 1s made a separate structure, manufacturing costs
increase.

In a CSP having the usual structure, during solder reflow

in forming the bump electrodes, the internal pressure rises



protrude beyond the openings and the sem conductor chip, and sealing parts
whi ch seal the connection termnals of the sem conductor chip and seal the
| eads of the thin filmwring substrate, the substrate body and t e jyL 200
substrate protruding parts of the thin filmwring substrate being forned
in a one-piece construction. As the sul3strate protruding parts are not
separate fromthe substrate body but are forned together with it in a
one- pi ece construction, the substrate protruding parts need not be forned
from cost |Iduericeekppssips af Msigture RECCHss b g Fleauamely eRe as

sem conductor device is reduced. The sem conductor device of this invention
i s a chip sizeswslttr,udthe esdeyipay tcarmeltds ooyet maad snpravipeecamt he out er
periphery of its main surface. It conprises an elastic structure arranged
on the naigheiorfaam of the sem conductor chip conprising elastic protruding
parts having openi ngs which | eave the connection term nals exposed, a thin
filmwring substd aketBerBEbEENGN Bo5IERSE It e riedy nRRWAGIMCB Pgow@@éeof one
end is electrically connected to the aforesaid termnals via [eads and the

ot her ends; aiif (£IBCY isedlilbrernest edviechurn1elest cedesanhi Chpahgegxt erna
term nals, and conprising substrate protrudi ng parts having openi ngs which

| eave the : {hhq{e‘gt géﬂbﬁeerr ial %ﬁ%ﬁﬁ%eﬁgﬁiﬁhﬂﬁ{%&%@m 4 he

openi ngs a m-conduct or ing parts Ith -5 31J UL
2002 sealcﬁggfﬁpnnection termnals of the sem conductor chip and seal the
| eads of the in filmwring substrate, the substrate body and the

substrate protruding parts.,of the.thin filmwt] ubhstrate_hei formed
in a one-piece g%hé%r&c?ﬁgﬁgegng%gﬁgttR&ntgﬁgk%ﬁ?gpﬁégguégtnggaégdathe

el astic structure having substantially_the same size.. The seni conduct or

devi ce.of STETARIOATISE S SR L PE TR M SEEnRECTFOhS
termnals provided on the outer periphery of its main surface, conprising
an el asti EEHHFI&E e Oaftr rtj'ﬁg%dj‘%ﬂff)ot% p%é’i%nﬁﬂqr&ce of the sem conductor chip
havi ng parts exposed to the outside for exposing the connection termnals,
a thin filmwiriThgSsesst rdherc Faetudiasy of s tirated tidth Wody BREAMR wiri ng

whereof one end is electrically connected to the aforesaid connection
t erm nal s 4Ry €39 445§ following description and attached drawings.

The following is a simple description of the main points
of a typical example of the present invention.

The semiconductor device of this invention is a chip size
package having connection terminals provided on the outer
periphery of its main surface. The package comprises an
elastic structure arranged on the main surface of the
semiconductor chip leaving the connection terminals exposed,
a thin filmwiring substrate comprising a substrate body having
wiring whereof one end is electrically connected to the
aforesaid terminals via leads and the other ends are
electrically connected to bump electrodes which are external
terminals and comprising substrate protruding parts having

openings which leave the connection terminals exposed and which



the other ends are electrically connected to bunp el ectrodes which are
external termnals, and conprising openings so as to expose the afqﬁfﬁﬁLﬂWV
connection termnals, and sealing parts which seal the connection t

of the sem conductor chip and seal the leads of the thin filmwring
substrate. The nethod of nmanufacturing4a sem conductor device according to
this invention conprises a step for preparing a thin filmwring substrate
which is a chip size structure having connection termnals provided on the
outer periphetyud¢ hevondithewpkadagsconpr Fae nieml cundeeee dody winch

Wi ring, and conprising substrate protruding parts which protrude beyond

31 JUL 2002eabinpepangs whiwhi shal eblds apeneohnent edrmdnehssod thag and
formed in a one-piece construction with the substrate body, a step for

j 0i ni ng anse@hfsbhéustovcthi®e saidsthe shibsiaaie dfodheot hihef $1m wifdikg wi ri ng
substrate, a step for joining the main surface of the sem conductor chip

and the el agbserstelictHeesShsBBate® BI@PSEntiheneopuBetiatet protpakisngf the
sem conductor chip 1n the openings of the thin filmwring substrate, a

step for e;%@ftg'&e' L¥eCORDRCEL 1 DL 6onoestt PAtbehBE Agl 8oPhelihen &
sem conduct or chlp and the corresponding | eads of the thin filmwring

substr at e, %gg °§oﬁ§ hﬁ ?e connection termnals of the sem conductor
chip and t% S 0 t ilmwring substrate using a sealing resin

clootrically contecr] %E%tt%@'%fg ﬁ?%f?gsp%tf‘% ﬁga o I8 m burp

el ectrodes,., and sé% S|nu t aneou %egu%tlngh P Qstgate grotrudlng

parts and %e%lf% par h%r%ln Fre con our stZe. The

met hod of nanufacturln a_sem condyct or .devi ce acc i S_invention
conpri ses FSTRPEFOrC %&%b%???if%ic%hﬁ]%ﬁﬁ Rﬁﬁ?rﬁf aﬁﬁlcﬁ ¢t a chip
Size structure ha ﬂ % nection ernlnals PFOVIded on the outer periphery
of its nBJ%OEUP?a € ngt?@|3355 ¥ UB_EFEt @ fmi n body having wiring joi ned
to an elastic structure and op enlngs in which | eads are connected to the

Wi ring, wherein 2hé& 38841 Fattéoea5tiaf YaPPERACEHTIRIAIRRISSIVECEWLCERE by
supporting_parts of the 31 JUL 2402 4 elastic structure, a step for

j oi ni ng t @eYiFa s8irFadeced- t he

The semiconductor device of this invention is a chip size
structure having connection terminals provided on the outer
periphery of its main surface. It comprises an elastic
structure arranged on the main surface of the semiconductor
chip comprising elastic protruding parts having openings which
leave the connection terminals exposed, a thin film wiring
substrate comprising a substrate body having wiring whereof
one end is electrically connected to the aforesaid terminals
via leads and the other ends are electrically connected to bump
electrodes which are external terminals, and comprising
substrate protruding parts having openings which leave the
connection terminals exposed and which protrude beyond the

openings and the semiconductor chip, and sealing parts which



sem conductor chip and the elastic structure so as to | eave the connection
termnals of the sem conductor chip exposed i‘'n the openings of the thin
filmwiring substrate, a step for electrically connecting the connktt/Uo#lil
termnals of the sem conductor chip and the corresponding | eads of the thin
filmwring substrate, a step for resi4-sealing the connection termnals of
the sem conductor chip and the leads of the thin filmwring substrate so
as to formsealing parts, a step for electrically connecting the wirjng of
the substr&f@lbba§ SOPRECEHOR of FA BRI Rt TRRISEMN L QB TV R 137G t he
supporting part of the elastic structure so as to separate the substrate
body from s@elddissieade df fhe, thivd fa18twhr og sepsssiene t Hee pwsed Gfart s of
the elastic structure. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan
vi ew t hr ougbdy e ehkimnppgraratse ptoarugpnoatasts oft the tdfi naf semiwdoridwct or
device (CSP) according to a first enbodinent of this invention. Figs. 2(a)
to 2(c) areudsagaaasbshog hiogrndd St raicing-eicfcd horssmuoonichict egmdleriece
shown in Fig. 1, in which Fig. 2 (a) is a cross-sectional view through a
line A-A i phbhofilm HFHeind {istBatte s csedliayalc Wewddurauglavddg ne B-B
in Fig. 1, and 31 aa~zaa~ _g_ Fig. 2 (c) is a cross-sectional view
through a thpeténCianiyi helsakégsizéa, b, c,d) are specification tables
showi ng exanpl e specifications of parts used in the sem conductor device

shown in Fig. 1.mflGenf cohicddRIUAEE] HE IO SLHIUSRRASRAM 83 aniyRisGRl
process for manufacturing the sem conductor device shown in Fig. 1. Fig. 5

is a chart NGty | R -
s SPoutone LR, Seseslog COMRIS ISR ol Wk ohide

producti on process shown

roduct | on-pr ocess-shioy gs . 6 (&) "6 (B) are pa
Substrate DREHPPSHY SRt e b TR R P b T T ke P

errbOd'nEntarranged on the main surface of the semiconductor chip having

parts exposed to the outside for exposing the connection
terminals, a thin filmwiring substrate comprising a substrate
main body having wiring whereof one end is electrically
connected to the aforesaid connection terminals via leads and
the other ends are electrically connected to bump electrodes
which are external terminals, and comprising openings so as
to expose the aforesaid connection terminals, and sealingparts
which seal the connection terminals of the semiconductor chip
and seal the leads of the thin film wiring substrate.

The method of manufacturing a semiconductor device
according to this invention comprises a step for preparing a
thin filmwiring substrate which is a chip size structure having
connection terminals provided on the outer periphery of its
main surface, comprising a substrate body with wiring, and

comprising substrate protruding parts which protrude beyond



of this invention. Figs . 7 (a) , 7 (b) are partial plan views show ng a
typi cal nethod of manufacturing a thin filmwring substrate used fO{ ﬁl
sem conductor device (CSP) according to the first enbodi nent of thi JUL 2002
invention. Figs . 8 (a) , 8 (b) are partial plan views showi ng a typi cal
met hod of manufacturing a thin filmweg-ing substrate used for a

sem conduct or device (CSP) according to the first enbodi nent of this
invention. Figs. 9 (a) and_9 éb) are dlagrans each showi ng a t%plcal met hod
of manuf aCREIRYS hB EEifilt dradstare govnes tedsky tadEoy #F hd tag1d herpedst
enbodi nent of this invention, in which ~ 1 ~~mzooz -9 Fig. 9 (a) is a
partial plianavioes m@mengomtermgl@mwlah &blkemsnbstaateFbgdy9 ebytes a
partial plan view showi ng a sem conductor chip attachnent. Fig. 10 is a
partial plfar yoewisboaw g aat iexanpletofeaanditttiengupssiraterbody @ fnmehbod of
manuf acturi ng a sem conduct or device (CSP) according to the first

enbodi menttdfm Ebis winierd sQBstEegs., ditap fdd(lhindre pee sRact suefytews
showi ng an exanple of a lead cutting nmethod in a nethod of manufacturing

the sem cHlytlOkeflerbaBuCESP) cRESOAHE NEhé @t fd rstirRithod BRNksOfot hi's
invention. Figs. 12 (a) , 12 (b) 12 (c) are perspective views show ng an

exanpl e ofeqyb < %ﬁTeOE”ShnéEE@Bﬂn@@%m%éi@ o hdRIRAE Rlaurry 8k riﬁg a

sem conduct or deV|ce (CSP according to the first enbodlnent of this
i nvention.;ifd of13 %&emrp%tf Ve S S le of a
| ead bondi ng %eijt hod 7 n O }p% “of manuf actl\ﬁq ng a sem conduct 015? evi ce

(CSP) accqr Sl%&%fc%ltlye cfo'rflfet %Fﬁg‘dég{ée@oxﬂieé o%'&"x‘?ﬁ’fﬂaol ﬂgc 41s a

pl an vi ew show ng an-exa ucture o sem con evi ce (CSP)
accordi ng Jd f .1 nt| seal i ng
parts. Fi gs?n.l%fgl%?%{%t E@gg dqglflg I?trIQGr Qa&?hogcu E‘? eiﬁlrg %Ifl t he
Senlconducgpgjgfgh strhgWn Iréggpgfor Seaflng éhe connection terminals

of the semiconductor chip and the leads of the thin filmwiring
substrate using a sealing resin comprising a low silica
material so as to form sealing parts, a step for electrically
connecting the wiring of the substrate body so as to form bump
electrodes, and a step for simultaneously cutting the substrate
protruding parts and sealing parts formed therein to a desired
contour size.

The method of manufacturing a semiconductor device
according to this invention comprises a step for preparing a
thin filmwiring substrate which is a chip size structure having
connection terminals provided on the outer periphery of its
main surface, comprising a substrate main body having wiring
joined to an elastic structure and openings in which leads are
connected to the wiring, wherein the substrate body is

supported in a substrate frame by supporting parts of the



Fig. 15 (a) is a cross-sectional viewthrough a line A-Ain Fig. ' ~31
J UL 2002 -10 14, Fig. 15 (b) is a cross-sectional view through a IiﬂE[B-B
in Fig. 14 , and Fig. 15 (c) is a cross-sectional view through a | § AU
in Fig. 14. Fig. 16 is a plan view show ng an exanple of a structure of a
sem conductor device (CSP) according tp a third enbodi nent of this

i nvention through the sealing parts. Figs . 17 ( a) to 17 ( ¢ ) are

di agrans showing the s tructure of the sem conductor, device shown in Fig.
16, in whPeéRSEilg. SEPUCEYYes & SEHeas$05e2P1BRAP W WAt sYghase PAeHR A in
Fig. 16, Fig. 17 (b) is a cross-sectional viewthrough a line B-B in Fig.
16, and Fegmitpndgyrtios ghépossdselei ehaFtiFeftTHEBUEA 80| 3Pt T-ZaVE Fi g.

16. Fig. 18 is a plan view show ng an exanple of a structure of a

sem conduthercaevecei ¢xCSRrmmowordoigthe seriotondueidodhmenexpbsedi:n
invention through the sealing parts. Figs . 19 (a) to 19 (c) are diagrans
showi ng t haestpeatinge of the sadncdddoctwdridevistdsshews,i @ Btgp ¥®r in
which Fig. 19 (a) is a cross-sectional viewthrough a line A-Ain Fig. 18,
Fig. 19 (bletsracalogscoaakicenay vhewcohhedghon lbettmiBaBsi mfFitge 18, and

' ~ 31 aa~ 2002 Fig. 19 (c) is a cross-sectional viewthrough a line CGCin

Fig. 18. EbfiicéBahetdritdfh ¥heW 51ewhrPEsaBnX aBP] o oF Sid UskHI® Bf a
sem conductor device (CSP) according to a fifth enbodi nent of this

inventiOnw'gﬁﬂﬁgguﬁg%gﬁﬁétiBgsE@bt?orFE%§in_%%aﬁi%g)tE% ¢lnhetthiofr e

di agrams show ng t ruc ture of the sem conductor device shown in Fig.
20, in “hkggminals of the semiconductor chip and the leads of the thin

| film wiring substrate so as to form sealing parts, a step for
electrically connecting the wiring of the substrate body so
as to form bump electrodes, a step for cutting the supporting
part of the elastic structure so as to separate the substrate

body from the substrate frame, and a step for exposing the

exposed parts of the elastic structure.

RI E HE D

Fig. 1 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a first embodiment of this invention.

Figs. 2(a) to 2(c) are diagrams showing the structure
of the semiconductor device shown in Fig. 1, in which
Fig. 2{(a) is a cross-sectional view through a line A-A in Fig.
1,
Fig. 2{(b) is a cross-sectional view through a line B-B in Fig.

1, and



Fig. 21 (a) is a cross-sectional viewthrough a line A-Ain Fig. 20, Fig.
21 (b) is a cross-sectional viewthrougha line B-Bin Fig. 20, and Fig. 21
(c) is a cross-sectional viewthrough a line CGCin Fig. 20. Fig. 2% Jysl
pl an vi ew showi ng an exanple of a structure of a sem conductor device (CSP)
according to a sixth enbodi nent of thisg.invention through the sealing
parts. Figs. 23 (a) to 23 (c) are diagrans show ng the structure of the
sem conductor device shown in Fig. 22, in which Fig. 23 (a) is a
Cross-sectirogal2 vdevst bratgds as dd tieorfe AviirewritproRgh &ilgne28-ChiniBiq.
cross-sectional view through a line B-Bin Fig. 22, and Fig. 23 (c) is a
cross-sectjonal view through a line GCin Fig. 22. Fig. 24 is a plan view
showi ng an exanple of a structure 31 J UL 2002 -12 r7t ~1

:~~~IT1L~:~]C:~(#i§r i(a~b|c“é#naré(s e@iflcétTBKCEaﬂﬁéstEhowingrayr -[;a1
~mL7r | ~1( T2t ?nr _ in'/~?nti~7n chr~]11~ I'1n~! (7,3rCS.

o g5 20 (Sadpls sg )ﬁmahon Tbr BLALE B QaﬁLeg EﬁgNséméeggga%%gof the

sam conducr aaU| own in In which FL~~ ~

~~~Qij- Lz} d 1~~:11g~'1 d iln-L" 1~J. 1. ~L~~. Fig.
?5(b) is ad%\r’%)%% sec oniJl awg:t hrough a I|ne B—B ir. Fig. 2~ and Fig. 25
(c) is a cross- s§ct|05 al vi ewtg 1% h 1q d; ﬁS(d) IS
the front vi ew 19 he stT uRt TP 6TCt ElQ%nF%gHEHE?oF 8‘5%7 ge? sFiSWi f

Ei g. 24. F %élsthesde view of the structure of_the sen conductor
devi ce sh OB MR EACHE 119 LRE RIS PPHSEO L FFT G g™t he

under surface of the sem conduct or device (CSP) shown in Fig. 24. Fig. 27
is an enl an@d partial view showi ng the detailed structure of the thi n f
ilmwn ing substrate shown i n Fi g. 8 . Fig. 28 is a plan view show ng an
exanpl e of a stri¥igure 16fahamk @6@&&@80@@%%693(@5536{&%%3{0@5%
ei ghth enbodi nent of this invention through the sealing parts. Figs . 2 9 (
a ) to 2 9ig eaghastagdi afrbhe BrodrAGleNePEPFAEEUFBOWR LReFéEni €onduct or
device shown in Fig. 28, in which Fig. 29 (a) is a cross-sectional view
through a line AFPg$nR 6F(iag., 28h) Rirg. POt {d} rilaraviews shoatncoadlyplicaw
through aline B-Hin Fig. 28, and Fig. 29 (c) is a cross-sectional view
t hrough a hénko@ & markifjct28.ing 81tWim A1 12002 rib® FuphstBOtesusedlfar vi ew
showi ng an exanple of a structure
a semiconductor device (CSP) according to the first embodiment
of this invention.
Figs. 7(a), 7(b) are partial plan views showing a typical
method of manufacturing a thin film wiring substrate used for
‘ a semiconductor device (CSP) according to the first embodiment
of this invention.
Figs. 8(a), 8(b) are partial plan views showing a typical
method of manufacturing a thin film wiring substrate used for
a semiconductor device (CSP) according to the first embodiment
of this invention.
Figs. 9(a) and 9(b) are diagrams each showing a typical

method of manufacturing the semiconductor device (CSP)

according to the first embodiment of this invention, in which



of a sem conductor device (CSP) according to a ninth enbodi nent of this

i nvention through the sealing parts. Figs . 31 ( a) to 31 ( ¢ ) are

di agrans showi ng the structure of the sem conductor device shown §n JoL3d0?
30, in which Fig. 31 (a) is a cross-sectional viewthrough a line A-Ain
Fig. 30, Fig. 31 (b) is a cross-sectiogal viewthrough a line B-Bin Fig.
30, and Fig. 31 (c) is a cross-sectional viewthrough aline CGCin Fig.
30. Fig. 32 is a plan view showi ng an exanple of a structure of a

seni condudtisr- 8@ de @ COP)t iadct @i N SWE RPN RNesotli aRait abrachment,

i nvention through the sealing parts. Figs. 33 (a) to 33 (c) are diagrans
showi ng t lendstiiget Griéo)ofi st Aepaeni zbrrlast orl evedhesrigigown semiEpgdu82ori n
which Fig. 33 (a) is a cross-sectional viewthrough a line AAAin Fig. 32,
Fig. 33 (hip stdatssersecti onal view through a line B-Bin Fig. 32, and
Fig. 33 (c) is a cross-sectional viewthrough aline CGCin Fig. 32. Fig.

34 is a plan viewgshaw ng anpgxaﬂ@h?pénazﬁéw WHF P lard esefipaendigckor
device (CSP) according to an el eventh enbodi nent of this invention through

the sealing,Padf positiondindk Hdend@08s il HStur $hd o s@micbladcsol € )

are diagrans showng the s truc ture of the sem conductor device shown in

Fig 34 WU dd. Axdids & qassesantianalamaye the otghsa 1ine A-A
in Fig. 34, ‘)Igl.gg. %5 I?)b)a?ti‘;cs a lcrgf)ss-secti onal view tlhrough aline B-Bin
Fig. 34, a i,0...35 (c) is a cross-sectional viewthrough a line CGCin
Fig. 34. Eﬁr}g"%‘%‘irg a plan view showi ng an exanple of a structure of a

sem conduct or dewvi ce ( accordi t tgg! ; Hodi t this
i nvention thr oug?égt%'e lsqgg‘?)i 'ngﬁp@ﬁt s%%i%geggs ‘}lté?e 3{){%3,&}4 (gcgi%geg I"agr ans

showi ng trE&é%ﬂfé”b & lead cutting method in a method of manufacturing

the semiconductor device (CSP) according to the first
embodiment of this invention.

Figs. 12(a), 12(b), 12(c) are perspective views showing
an example of an elastomer attachment state in a method of
manufacturing a semiconductor device (CSP) according to the
first embodiment of this invention.

Figs. 13(a), 13(b) are perspective views showing an
example of a lead bonding method in a method of manufacturing
a semiconductor device (CSP) according to the first embodiment
of this invention.

Fig. 14 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to a second
embodiment of this invention through the sealing parts.

Figs. 15(a) to 15(c) are diagrams showing the structure
of the semiconductor device shown in Fig. 14, in which

Fig. 15(a) is a cross-sectional view through a line A-A in Fig.



of the sem conductor device shown in Fig. 36, in which Fig. 37 (a) is a
cross-sectional view through a line A-A ¥n Fitg. 36, Fig. 37 (b) is 3 1 UL 7007
cross-sectional viewthrough a line B-Bin Fig. 36, and Fig. 37 (c) “is l%:\ -
cross-sectional viewthrough a line GCin Fig. 36. Fig. 38 is a plan view
showi ng an exanple of a structure of al@eniconductor device (CSP) according
to a thirteenth enbodi nent of this invention through the sealing parts.
Figs. 39 ( a) to 39 ( c) are diagrans showing the s tructure of the
seni conductdr device shown in Fig. 38, in which Fig. 39 (a) is a
cross-sectional viewthrough a line AAAin Fig. 31 du1200Z -15 38, Fig.
39 (b) is Bi®raéSdbsets icoruPssi 8QCEhPBAYV LY F%éOBQB ¢ dinegB-Bain §Ad-Fig. 39
(c) is a cross-sectional viewthrough aline CGCin Fig. 38. Figs. 40(a),
40(b), 40(), aml di agrans each showi ng an unconnected lead in the

sem conductor device according to the fourteenth enbodi ment of this

i nvention,Fiq. whi(ch 5 g cA0séaecsianel osisevs cbtrioogal a Giiew Ghenitt Feg.
unconnected |l ead is deforned, and Figs. 40(b), 40(c) are cross-sectional

vi ews wherni4 he unconnected |l ead is not defornmed. Figs. 41(a), 41(b), 41(c)
are cross-sections each showing a typical structure using asingle-Ilayer
surface-wired thimy fibmwid pnansubskreidviny bheesenptensitict exrdevuee
according to the fifteenth enbodi nent of this invention. Figs. 42(a),

42(b), 42(5) AW ST AR ISESE EeYS ceaEBNavEBIadnbYY 6alh Sid HRbYEENEALNY a
two-layer thin filmwring substrate in the sem conductor device according

to the i fgeqn, eHpivER Glrdlbs (Y ed b Rins 43(2), 43(b), 43(c),

43(d) are enlarged partial cross-Sections each show ng an exanple of a | ead

tip processing $AQUeNnss (LY 8,Mef Nod 0k FROYLSALWH NG Ay 160 copduchop device
of the semiconductor device shown in Fig. 16, in which
Fig. 17(a) is a cross-sectional view through a 1line A-A in Fig.
16,
Fig. 17(b) is a cross-sectional view through a 1line B-B in Fig.
16, and
Fig. 17(c) is a cross-sectional view through a 1line C-C in Fig.
16.

Fig. 18 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to a fourth
embodiment of this invention through the sealing parts.

Figs. 19(a) to 19(c) are diagrams showing the structure
of the semiconductor device shown in Fig. 18, in which
Fig. 19(a) is a cross-sectional view through a line A-A in Fig.
18,

Fig. 19(b) is a cross-sectional view through a 1line B-B in Fig.

18, and



according to the sixteenth enbodi ment of this invention. Fig. 43(a) before
bondi ng 31 .1UL 202 -16 Fig. 43(b) during bonding Fig. 43(c) aft

bonding Fig. 43(d) after sealing Figs. 44(a), 44(b), 44(c) are enl gﬂg@(&‘mm
partial cross-sections show ng anot her exanple of a lead tip processing
sequence in a nethod of manufacturing-g-sem conductor device according to
the sixteenth enbodi nent of this inventi on for conparison with the |ead
tip processing sequence of Fig. 43. Fi &) bef ore bondi ng, Fi gs 44( b)
during bonth$g 1R, 1%@(€¥0§f5r§?0§é8¥1ﬁ VJF% NrpsoR & Asye§ -Cogt )-ar e

enl arged partial cross-sections show ng anot her exarrpl e of alead tip
processi ngl&equence in a nethod of manufacturing a sem conductor device
according to the sixteenth enbodi ment of this invention, for conparison
with the | ead tiFigrdfessiapleseguérvesindwiing.am@xafbde db(aktibetoneebondi ng
Fig. 45(b) during bonding Fig. 45(c) after sealing Fig. 46 is an el astoner

speci fi catdpa ¢&ahl €orsdovt g dexanel eSSPf aceoedispecs ki £af tioembotiiagnt
el astomer (elastic structure) used in a sem conductor device (CSP)

according ¢€ @1§§Vﬂwe§@@iéhetﬂ[’@@@ihc]fﬁf&n&h@fsé@iﬁnényﬁﬁtépn- Figs. 47(a) to
47(h) are diagranms show ng typical elastonmer conpositions in a

sem conductor dewige 3aqendipmt f) a3b d¥hdrEnd sHdRINEG oY eertbrarodi nent
of this invention.” Figs. 48(a) to 48(e) are di agrans show ng typi cal

el ast oner i &4 RNSs C evh C cc d| e
ei ght eent h&g oiéjl%réent #%%?ﬁ%ﬂ%oﬁﬂéﬁ ﬁu%ﬁ& |gé 4%9(%1? {:1?) 48 (d)

show a 3- lba:é/&.r 24t %L)'Cié' a crEEQ—séﬁtSShaﬁ%V@v through a 1ine A-A in Fig.
20,
Fig. 21(b) is a cross-sectional view through a 1line B-B in Fig.
20, and
Fig. 21(c) is a cross-sectional view through a line C-C in Fig.
20.

Fig. 22 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to a sixth embodiment
of this invention through the sealing parts.

Figs. 23(a) to 23 (c) are diagrams showing the structure
of the semiconductor device shown in Fig. 22, in which
Fig. 23(a) is a cross~sectional view through a 1line A-A in Fig.
22,

Fig. 23 (b) is a cross-sectional view through a 1line B-B in Fig.
22, and

Fig. 23(c) is a cross-sectional view through a line C-C in Fig.
22.

Fig. 24 is a plan view showing an example of a structure



a 5-layer structure. Figs. 49(a) and 48(b) show exanpl e thicknesses of a
skel eton | ayer and adhesive | ayers of an‘*elastoner according to a 1 JUL 2002
ni net eent h enbodi nent of this invention. Fig. 50 is a view of a basg
surface show ng the under surface of the sem conductor device (CSP) shown
in Fig. 20. Figs. 51(a),51(b),51(c),51d) are di agrans show ng an exanpl e
structure of a sem conductor device according to a twenty-first enbodi nent
of this invention, in which Fig. 51(a) is a base view, Fig. 51(b) is a side

view, Fig. 51(&) Js.8,Partial,cyut-away pkan view,.and.Fig .al(d) is a front
view. Figs. 52(a), 526b), %2(%)'%Vg‘diégFaﬂsyéh%tﬁgg {ﬁegsti&%ﬁbre of the

sem conduct or &@yHGR=8R0MA 4y Fi G, onk) shnehlchh Rikg 3,5_31(@% gl
cross-sectional viewthrough aline AAAin Fig. 51, Fig. 52 (b) is a

cross-sectional viewighrougha-dineaB-8B-4 A EhBandLhoaldg i s B2 k).l s a
cross-sectional viewthrough a line GCin Fig. 3t JUL 2002 -18 51. Figs

53 (a) , 53 q)-har eefnt Ai@ed Parlkal--CERseT SeCtH.gns 23how nghilche structure
of the sem conductor device shown in Fig. 52, in which Fig. 53(a) is a
di agram show rica pard) DsidcFbgs - H2(d)snaangk & @a- 53D} 1 isican di agream. show ng
a part Ein Fig. 52(c). Figs . 54 (a) to 54 ( f ) are diagrans show ng an
exanpl e of a ret,hod of manufacturing a thin filmwring substrate used in
t he sem conduct or device according to the twenty-first enbodi nent of this
i nvention, in Ritg.ck FEIgss ebdf@)s-S(td)pnadafiev aneoysr tilalnepd-eninirews, and
Figs. 54(b), 54(d), 54(f) are respectively cross-sections through a line
A-A. Figs. 559%)and 55 (d) are diagrans showi ng an exanple of a method of
manufacturing a thin filmwring substrate used in the sem conductor device
according to t%-t%\%(rﬁ)ym igr g¥oss~-sectional view through a line C-C in Fig.

24.

Fig.25(d) is the front view of the structure of
the semiconductor device shown in Fig.24.

Fig.25(e) is the side view of the structure of
the semiconductor device shown in Fig.24.

Fig. 26 is a view of a base surface showing the under
surface cf the semiconductor device (CS?P) shown in Fig. 24.
Fig. 27 is an enlarged partial view showing the detailed
structure of the thin film wiring substrate shown in Fig. 8.
Fig. 28 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to an eighth
embodiment of this invention through the sealing parts.
Figs. 29(a) to 29(c)are diagrams showing the structure
of the semiconductor device shown in Fig. 28, in which
Fig. 2%9(a) is a cross-sectional view through a line A-A in Fig.
28,
Fig. 29(b) is a cross-sectional view through a line B-B in Fig.
28, and
Fig. 29(c) is a cross-sectional view through a line C-C in Fig.

28.



enbodi nent of this invention, in which Figs. 55(a), 55(c) are partial plan
views, and Figs . 55 (b) , 55 (d) are respectively cross-sections t rqﬂﬂqmﬂ
line AA Figs. 56 ( a) to56 ( f ) are diagrams show ng an exaﬁple of
met hod of manufacturing a thin filmwring substrate used in the

sem conduct or device according to the-13enty-first enbodi nent of this
invention, in which Figs. 56(a), 55(d) are partial plan views, 3t .~UL
1~~2 -19 Figs. 56(b), 56(e) are respectively cross-sections through a line
A-A, and Figs. 569( c}O i@ planariew ehipecnioyanyexamrte sHc i shsuchrdagh a
line B-B. Figs . 57 (a) to 57 ( f ) are diagrans show ng an exanple of a
met hod of ofe;sfeadconidug tart dewni ¢ [ {(GSM) raagosdbsy rtat @ nisad embofément

sem conduct or device according to the twenty-first enbodi ment of this

i nventionpfi thilk divviengs .orb thaouah dhearseadadniy alagdsan vi ews, Figs. 57(b),
57(e) are respectively cross-sections through a line A-A and Figs. 57(c),

57(f) are respegtigkel ¥1CAPES-$BCE ] Qe diRUGHNA shiol@ nB- BheFsg8uct®Be(a) to
58 ( f ) are diagranms showing an exanple of a nmethod of manufacturing a

thin fil mow Ko ssslorale tbzedid dhe s Genauct ors evieeacaprding to
the twenty-first enbodi nent of thls i nvention, in which Figs. 58(a), 58(d)

are partl ahcpl s e, L, onéﬁbg)ewaﬁﬁrasgﬂ%cmsw £59ss§6Ct i ons

t hrough a [ine” A- I 58( , 58(f) are respectively cross-sections
through a-lj ne B-B. FI gs. 59 (a) , 59 (b) , 59 (c) are diagrans show ng an
exanpl e 01‘3 d method of manufacturing a thin filmwring substrate used in

the sem conductpryfew c& Ao dl g & AW MY 8868 W1 ine B-B in Fig.
30, and
Fig. 31(c) is a cross-sectional view through a line C-C in Fig.
30.

Fig. 32 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to a tenth embodiment
of this invention through the sealing parts.

Figs. 33(a) to 33(c) are diagrams showing the structure
of the semiconductor device shown in Fig. 32, in which
Fig. 33(a) is a cross-sectional view through a 1line A-A in Fig.
32,

Fig. 33(b) is a cross-sectional view through a 1line B-B in Fig.
32, and

Fig. 33(c) is a cross-sectional view through a 1ine C-C in Fig.
32.

Fig. 34 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to an eleventh

embodiment of this invention through the sealing parts.



3t ~u~ ~QZ -20 enbodi nent of this invention, in which Fig. 59(a) is a
side view, Fig. 59(b) is a plan view, and Fig. 59(c) is a front vi JEI%ZWZ'
60(a), 60(b), 60(c), 60(d) are diagranms showi ng an exanple of the structure
of athin filmwring substrate according to a twenty-third enbodi nent of
this invention, in which Fig. 60(a) isi4a base view) Fig. 60(b) is a side
view, Fig. 60(c) is a plan view, and Fig. 60(d) is a front view Figs.
61(a), 61(b) are diagrans showi ng an exanple of a state when sealing is
conplete in a naﬁ%ﬂ%lctiﬁr(ia?gtﬁe%%g@ Ao Pdragars sReVingntie (S terafodi nent
of this invention. Figs. 62(a), 62(b), 62(c) are diagrans show ng

cr oss- sect®Dnshé¢ hs empbondec pbandeveee shloowr i bnFFYg . 634a) ini whahhch Fi g.
62(a) is a cross-section showi ng the plane A-A, Fig. 62(b) is a

Cross- sectibg. Sisowi)ngstdherpkanreeBtBonaddv ey cha2feh asl imeReasis@dig.on

showi ng the plane CGC. Figs . 63 (a) , 63 (b) , 63 (c) are diagrans show ng
an exanpl e3pf a state when sealing is conplete in a nmanufacturing nethod
according to the twenty-third enbodi nent of this invention, in which 31

J UL 200221 3 @) 63(RbrbgsasBLaloMheW il $nre3dh) al Sirfe BLEE; Y iFgYy. and
Fig. 63(c) 1S a base view. Fig. 64 is a schematic diagramof a state when
gas is leayjngjj the sem conductor device according to the twenty-third

enbodi ment” of this invention. Figs. 65 (a) to 65 (e) are diagranms each

Fhow 10, 2k ERTILe S1 TS Al ASATEINOGY s 200 W 0
Fig. 34.

Fig. 36 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to a twelfth
embodiment of this invention through the sealing parts.

Figs. 37(a) to 37(c) are diagrams showing the structure
of the semiconductor device shown in Fig. 36, in which
Fig. 37(a) is a cross-sectional view through a 1ine A-A in Fig.
36,

Fig. 37(b) is a cross-sectional view through a 1line B-B in Fig.
36, and

Fig. 37(c) is a cross-sectional view through a 1line C-C in Fig.
36.

Fig. 38 is a plan view showing an example of a structure
of a semiconductor device (CSP) according to a thirteenth
embodiment of this invention through the sealing parts.

Figs. 39(a) to 39(c) are diagrams showing the structure

of the semiconductor device shown in Fig. 38, in which

Fig. 39(a) is a cross-sectional view through a line A-A in Fig.



Fig. 65(a) is a base view, Fig. 65(b) is a side view, Fig. 65(c) is a plan
view, Fig. 6S(d) is a front view, and Fig. 65 (e) is a cross- SeCt'°§1.WL2MZ
through aline GCin Fig. 65 (c) . Figs . 66 (a) , 66 (b) , 66 (c)

di agranms showi ng an exanple structure of a sem conductor device accordlng
to a twenty fifth enbodinent of this ifigention, in which Fig. 66(a) is a
plan view, Fig. 66(b) is a side view, and Fig. 66(c) is a base view Fig.
67 is a partial plan view showi ng an exanple of a sealing conpletion state
in a nethod8of manuf acturi ng the seniconductor device according to the
twenty-fifth enbodi nent of this invention. 68(a &P) are di agrans
of cross- sBégi aris(b) 351awpszscezec£22mtaﬁrwgw Lrﬁi??ﬂaln% aB Vil Shown in
Fig. 67. Figs. 69 (a) , 69 (b) are diagrans each showi ng an exanple of a
state when38eabhdg is conplete in a manufacturing nethod according to the
twenty-fifth enbodi nent of this invention, in which Fig. 69(a) is a base
view, and Fig. 39(d)b)sis caxosasasertewnsiiovi ag Ehrsergicandired ar-Ccim [F irgenoved.
Fig. 70 is a schematic diagramof a state when gas is leaving in the

sem conducgg@r device according to the twenty-fifth enbodi nent of this

i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS This invention will now

be described in degailaMdh, r&f @ened (9 bhe athgehrd @i Hswiddgrredi ment
1 Fig. 1is a plan V|eM/through the sealing parts of a typical structure of

a seni condeﬁeeﬁngevé&%@% 66U NS ARG A & Ity 1Rl BBRL ngf c &

invention. Figs. 2(a) t are diagranms show ng the structure of the

sem conducg ﬁr9§¥%‘c‘§né@§2§@1}i\8n5' B2 §niEl InvhRlobd anciisspscet]onal view

through a ' ne cross-sectional view through
Fig. 40(a) is a cross-sectional view when the unconnected lead

is deformed, and
Figs. 40(b), 40(c) are cross-sectional views when the
unconnected lead is not deformed.

Figs. 41(a), 41(b), 41(c) are cross-sections each
showing a typical structure using a single-layer surface-wired
thin film wiring substrate in the semiconductor device
according to the fifteenth embodiment of this invention.

Figs. 42(a), 42(b), 42(c) are cross-sections each
showing a typical structure using a two-layer thin filmwiring
substrate in the semiconductor device according to the
fifteenth embodiment of this invention.

Figs. 43(a), 43(b), 43(c), 43(d) are enlarged partial
cross-sections each showing an example of a lead tip processing
sequence in a method of manufacturing a semiconductor device
according to the sixteenth embodiment of this invention.

Fig. 43(a) before bonding



aline B-Bin Fig. 1, Fig. 2 (c) is a cross-sectional view through a line
CCinFig. 1. Fig. 3 (a, b, c, d) are specification tables Shomﬁn?lJULZMl
exanpl e specifications of parts used in the 31JIIL ~Q -23

sem conductor device shown in Fig. 1. Fig. 4 is a manufacturing sequence
showi ng a typical process for manufactig-i ng the sem conductor device shown
inFig. 1. Fig. 5is a chart showing typical processing conditions in each
st age of the production process_shown in Fig. 4. Fig. 6, Fig. 7 and Fig. 8
are parti 1%l &3 R SHENMBRRAE R pi cal nethod of manufacturing a thin
filmwring substrate used for_a sem conductor device (CSP) according to
the first Brthodiheht aftathikpndivishtion. Figs. 9 (a) 9 (b) are diagrams each
showi ng a typical nmethod of manufacturing the sem conductor device (CSP)
accordi ng Riw t e fd)r stf mrbaelianeintg of this invention. Fig. 9 (a) is a
partial plan view show ng an el astoner attachment, Fig. 9 (b) is a partial
pl an vi ew show Ifj.o& .S (@induict (dr) ,c R4y ct teashrentardedy.pabfrizsl a parti al

pl an vi ew showi ng an exanple of a cutting position in a nmethod of

manuf act urd g & S8 GoHERbwE ndeort fCSRAmpaTs ofdh ngaticc itdherbdtessing

enbodi ment ' of this invention. Figs. 11(a), 11(b) are perspective views
show ng arse}aAde 19f aaméeREa ot it FERidge id) =2 serti beddat tBRNgéactdr i ng

t he sem conduct or device (CSP) according to the first enbodi ment of this

i nventi on. ach&%lrJgZ tlAkhe $2x£8nth IEnSdiRESE RS SPAG LYiGcUteWR SPgW ng an
exanpl e of an elastonmer attachment state in a nmethod of nanufacturlng a

sem CO.ndu padﬁvgogﬂ%%@%@gélegpt Jhesdidsts &;{-I%%%ér%'ft 79k

i nvention. FIgs b) are ective Vviews W ng an exanple of a

| ead bondiy énﬂigyg) %ﬁ nufacturlng 31JUIl 2002 -24 a
' ?%%E?E%ccor i i i

senlconduct deV|ce to the first enbodi nent of this

i nventi on. 7 e rtial vi ew showi ng the detail ed
structure oJTdstg'he %ﬁ%ﬁl ng bstrate shown in Fig. 8. A

senicondug;or d%ﬁffg Pll) aq%ordlng to the first enbodi nent shown by
Fig. 1 an & 1°<G4 10 ure wher eof the package size is near the

an 6l act rode pad TS S?‘%%@iﬁ@éﬁ@gﬁ-‘ﬁ@ R S Y T Hor e on the

cross-sections showing another example of a lead tip processing
sequence in a method of manufacturing a semiconductor device
according to the sixteenth embodiment of this invention, for
comparison with the lead tip processing sequence of Fig. 43.
Fig. 45(a) before bonding
Fig. 45(b) during bonding
Fig. 45(c) after sealing

Fig. 46 is an elastomer specification table showing
examples of color specifications of an elastomer (elastic
structure) used in a semiconductor device (CSP) according to
a seventeenth embodiment of this invention.

Figs. 47(a) to 47(h) are diagrams showing typical

elastomer compositions in a semiconductor device according to



outer peripheral part of the main surface la, and bunp el ectrodes 2 which
are external termnals arranged on the inside of the sem conductor {1i ﬁldz’hm
This structure, wherein a pad is fornmed on the periphery of the chiagc) el :
bunp el ectrodes are arranged inside the chip, will hereafter be referred to
as a peripheral pad fan-in CSP. As thelexternal term nals axe bunp

el ectrodes, the CSP11l is also a pole grid array. Describing the structure
of this CSPll,. it conprises an el ast r, 3 .(elastic structure) arranged on
the main & fHES LS FW&Qé%W%Hﬁéﬁgggpfbﬁ Y SP™s to | eave el ectrode
pads 1b exposed, a thin filn1mﬁrin% substrate 4 conprising a substrate main
body 4a provi ded1@St-h 4 ‘@) ndcad 8 wFiteh GRETSHF (ST rHYRAIRE connect ed
to the el ectrode pads 1b of the sem conductor chip 1 via leads Ic and the
ot her endslasdagieacepinpakiyiesandttedenbcoRéubbinp @4ekte 6ge9raingpeai ngs 4e
31 JUL 2D02 -25 for exposing the el ectrode pads 1b, and substrate

pr ot r udi ng-heardisyvle antiibc lemiroatimens ey drid s Heseeropieni ngst 4éhiarid t he

sem conductor chip 1, and sealing parts 5 which seal the el ectrode pads 1b
of the semieondachdrtedisgdl andwseal ltkerl sadscdaref Rie. 4i(e)f showwi ri ng
substrate 4, the substrate body 4a and the substrate protruding parts 4b of
the thin fd Ignlehydrmgtsulstirat.e 4 being formed in a one-piece construction.
(For the purpose of this invention) "wiring" shall be understood to nmean

parts formed ongibe tapqa)anthd 4eads” st lexRepirdensiaedddedTan Jart s
protruding fromthe tape including the wiring.) The plan view of the CSP11l

shown in Fhg1ekdrS 18y¥reRnEi Qugs; {he 883 s RAT knde39WBNER Eé8ordihg Or der
to show the el ectrode pads 1b of the sém conductor chip 1 and the |leads 4c

of the thin fj lﬂﬁn‘@tréé?ﬂ:t}ﬁ%ﬁ%n‘{: oﬁﬂecpﬁfsori%véﬂutdw plan view of the

CSPlll shown in Fg. 1, e aforesaid sealing parts 5 are onmtted, although
or To L0 PERS, SR LR 8 2 AR ELIEALY LIS Db ntter, o
I's also 1he,Ga3¢ g ¢ak! 8Ll 26nEIRRAL "8RS 2 YBsED) shown in Fig. 20.
Figs. 51(a),51(b),51(c),51(d) are diagrams showing an
example structure of a semiconductor device according to a
twenty-first embodiment of this invention, in which
Fig. 51(a) is a base view,
Fig. 51(b) is a side view,
Fig. 51(c) is a partial cut-away plan view, and
Fig. 51(d) is a front view.
Figs. 52(a), 52(b), 52(c) are diagrams showing the
structure of the semiconductor device shown in Fig. 51, inwhich
Fig. 52(a) is a cross-sectional view through a line A-A in Fig.
51,
Fig. 52(b) is a cross-sectional view through a line B-B in Fig.

51, and

Fig. 52(c) is a cross-sectional view through a line C-C in Fig.



In this first enbodi nment, plural electrode pads 1b (herein, six at one
side) are disposed on the periphery of each of the two short sides 2{ J01 ft
angl es (hereinafter referred to as the short side direction) to the

| ongi tudi nal direction of the main surface la of the rectangul ar

sem conductor chip 3 v ~u~ ~aai -2G-18- and twel ve bunp el ectrodes 2 which
are external termnals are therefore disposed in a grid shape inside the
sem conductor chip 1. Therefore, one each of the rectangul ar openings 4e is
formed at &l position corresponding to an outer edge facing the short side
direction of the main surface of the semi conductor chip 1 in the thin film
W ring substrat s AS3dalesbBtb)t free mniraiged dattodd pae@sSstBer4éPng t he
short side direction of the sem conductor chip 1 are exposed by the

openi ngs 4shofindhéehehs trdd tursvorlfi tige sehs tpatisct owhiehi e ehprovid&dgat
correspondi ng positions when the sem conductor chip 1 is attached to the

el astonmer R, The wiahfil mw ring substrate 4 of the CSP11 according to the
first enbodi nent conprises a substrate body part 4a conprising wiring 4d,
two of therperings) 4ies anthsgiest rafcvipicotr wairtg Dpakt Fi4h Whi(kh , paatr ude
beyond the substrate body 4a and two openi ngs 4e. When the sem conduct or

chip 1 is @tdaddwedytoidhe &ié’?ﬁ&ﬁ%h@wiﬂ@%wr@tﬁqb@ﬂg.@(@i astomer 3

and sem conductor chip 1 are Tam nated together, and the substrate

protruding parts4fy OlatBg tBidy (#) B B:BG-aHRSERGHEnG érb%a{ampqter?@_e in an
anvil shape beyond the sem conductor chip I. Twelve bunp lands 4f (Fig. 8

(a) ) which éhéﬁ‘%%'Héﬁﬂﬂé%&ﬁﬂg?gf%@Qhﬁgégqgm -%Eﬁggggu%EQrgﬁemﬁggg-theg 7

bunp el ectrodes 2 are nounted, provi in the sdbstrate body
g llJJ Ip_) p?)?tz s t '7%T‘£s}gem%cég‘?1%pﬁc %L%gtc%]is péélbi é;én(;g C?é'sd%%% gi%i %%%T\?\{e‘génﬂ t;faglﬁ_ef,\{]f. &
embodiment of this invention, in which
Figs. 54(a), 54(c), 54(e) are partial plan views, and
Figs. 54(b), 54(d), 54(f) are respectively cross-sections
through a line A-A.
Figs. 55(a) to 55(d) are diagrams showing an example of
a method of manufacturing a thin film wiring substrate used
in the semiconductor device according to the twenty-first
embodiment of this invention, in which
Figs. 55(a), 55(c) are partial plan views, and
Figs. 55(b), 55(d) are respectively cross-sections through a
line A-A.
Figs. 56(a) to 56(f) are diagrams showing an example of
a method of manufacturing a thin film wiring substrate used
in the semiconductor device according to the twenty-first

embodiment of this invention, in which

Figs. 56(a), 56(d) are partial plan views,



thin filmwring substrate 4 and sem conductor chip 1. The el astonmer 3
according to the first enbodi nent conprises protruding parts 3b (egffgﬂgqmz
protrudi ng parts) which protrude beyond the sem conductor chip 1. After
assenbling the CSPll, a predeterm ned side faces 3a of the el astoner 3
(herein, the two side faces 3a in the-s&anme direction as the |ongitudinal
direction of the sem conductor chip 1) are exposed to the outside. As shown
in Fig. 1 _or Fig. ch) when the elastonmer. 3 is attached to the thin film
Wi ring suﬁ§tgrsatg64,b the6 &F 4 s oFrere SRS it g Cﬁmss‘sfﬁm%tbff&lﬁ d8 beyond
the sem conductor chip 1 in the elastomer 3 are |aid over the substrate
protrudi ndiper rsMbagfd the thin filmw ring substrate 4. The sealing parts
5 are formed by sealing the el ectrode pads 1b of the sem conductor chip 1
and the | @dds .466donnebb¢d) t ar¢ hmagpadiel whigt & rofs ttsedipposi teroudé faces 1c
in the short side direction of the sem conductor chip 1, and the area near
bot h ends ldind IB>H.W0 opposite side faces 1c in the |ongitudinal direction
of the sem conductor chip 1 with sealing resin. As the substrate protruding
parts 4b of thertikjsn B7l(n) wed 9T Bubster ai egdansesionieg drm etdbapiiechbfii ty of
the sem conductor chip 1, the sealing resin forns a bridge between

(straddl eg) ridte kst rahe fRiceurudigne RaRhs f4bmandrihe sepkeenductioeachip
3l aa~ Q02 -281inthe sealing parts 5. The specification of each part

of the CSRLL (yitRiidlchauitBndancantddiakiess &HE twan-l4inaw be
described referring to Fig. 3 (a, b, ¢, d) . It should however be

under st ood fals RS SRGLId | GAIANSAr & ,PRI; G ven as exanpl es, and the

invention 1s not to be construed as being [Iimted in any way by them The

t ape whi ct}ii _ttge”bda}ses.]rr(aé)erairzé _pogrttjhlelc i fl i ring substrate 4 is

fornmed of "polyi mde resin,” and its t ness 1's of' the order of 25 to 75m

The wiring..4d ( i S| he 4¢ . WIR |_a f i In the
thin fiIré#ﬁQﬁ'négggﬁst?2?854a¥%%%%%ﬁgﬁngggpphavfﬁb%%QFﬁf%fﬁégéogggt%e or der
of 18 to §$~tn1 he mﬂ{ing 4d is plated with Au plating to a thickness of

1.5m on bdt#Ssifdds, B Au/N pl ati ng

Figs. 57(c), 57(f) are respectively cross-sections through a
line B-B.

Figs. 58(a) to 58(f) are diagrams showing an example of
a method of manufacturing a thin film wiring substrate used
in the semiconductor device according to the twenty-first
embodiment of this invention, in which
Figs. 58(a), 58(d) are partial plan views,
Figs. 58(b), 58(e) are respectively cross-sections through a
line A-A, and
Figs. 58(c), 58(f) are respectively cross-sections through a
line B-B.

Figs. 59(a), 59(b), 59(c) are diagrams showing an example
of a method of manufacturing a thin film wiring substrate used

in the semiconductor device according to a twenty-second



of different thickness on the side of the electrode pad 1b and the side of
the bunp electrode 2. Inthe thin filmwring substrate 4 used in t@q‘hhqﬁh
enbodi ment, the wiring 4d is a single layer structure as shown in Fi‘g

2(a). It is also "single |layer back wiring" wherein the wiring 4D is forned
only on the under surface of the tape-Irse material (tape base material 4g
in Fig. 6(a)). The elastoner 3 is a three-layer structure (Fig. 47)
conprising a hase | ayer (skel.eton |l.ayer .3d) .referred to also as core | ayer)
havi ng adRESPGeMER erd 38 16n e dites 1TEXAHS s of its application are
specification ~ and specification 2~ shown in Fig. 3(a,b,c,d). Details of

3 1 JU 2Fig.. 29 (gpedisf bc&LOGn V1EYare gi ven in Japanese Patent Application
No. Hei 9-149106 and details of specification ~2 are given in Japanese

Pat ent Appliccabiodir) Nds Eeipl@rl 368E59. alide el astomer 3 used in the first
enbodi nent is also colorless, therefore the elastoner 3 according to the
first enbedgnest (ks dwr ef ffeohtveliyw.ransparent structure which transmts
light. Fromthe viewoints of porosity and water repelling properties, it

i s al so desirabkegkhatothe,basenhayer (cskebetan sayedisghamé $heweh@st oner
3 is forned of a porous fluoride resin, i.e. it is desirable to use the

el ast oner o9f cxBRGNEI 6@t kBB skructarei 8f &hehehasi DeniBiderswes{rore a
porous fluoride resin conprises a skeleton |layer 3d having a 3-di nmensi onal

mesh struglebeqifil 803 div@is) onal r RStbad e ilicE £Bia PRGeMRYEA fabric
formed by 3-dinensional entwining of a fibrous conpound. The sealing resin,

which is the.gealing material for formng the sealing parts 5 has the
specification ~I or the specification 2~ showmn in Fig. 3(a,b,c,d). During

o ekeRbheegTAT %5 YA ey L0 form i the sl et e LT e
resin of $Rgc kY 92 & sige view,
Fig. 60{(c) is a plan view, and
Fig. 60(d) is a front view.
Figs. 6l1l{(a), 61l(b) are diagrams showing an example of
a state when sealing is complete in a manufacturing method
according to the twenty-third embodiment of this invention.
Figs. 62(a), 62(b), 62(c) are diagrams showing
cross-sections through the plan view shown in Fig. 6l1(a), in
which
Fig. 62(a) is a cross-section showing the plane A-A,
Fig. 62{(b) i1s a cross-section showing the plane B-B, and
Fig. 62(c) is a cross-section showing the plane C-C.
Figs. 63 (a), 63(b), 63(c) are diagrams showing an example
of a state when sealing is complete in a manufacturing method
according to the twenty-third embodiment of this invention,

in which



The sealing resin used in the CSP11 of the first ~1.l1UL 2Q12 -30
enbodi nent is a material of relatively high volatility. However, itSi%ULﬂml
possi ble to use sealing resin of high volatility by increasing the

di spl acenent tinme of a potting nozzle, not shown, during the coating step (
a. g . approximately 3 0 seconds for -zpating the six electrode pads 1b on
one side of the sem conductor chip 1), or by heating the sealing resin, and
it is thus possible to forma bridge of sealing resin between the substrate
prot rudi nd ¥ar t& W dﬁﬂéééHQRnﬁwﬁgor chip 1. It is also preferable to use
a resin containing silica to reduce resjidual stress due to contraction
during sedli®urte (Rnd oy & iskerereybl &% use a resin containing at |east 50
wei ght percent silica. The material of the bunp electrode 2 is Sn/Pb

eut ecti c solaler6oiclotirera Hage nelaw ng point sol der, or Au-plated Ni or the
li ke, and its diameter is of the order of 0.3-0.6 mm The CSPl1

(sem conduct or deng.ceéd dfs ehechemstc ienbddigmant odf kessatkewhehl gasngs

advant ages. The substrate body ~a and substrate protruding parts 4b of the
thin fil myatitg sitbstheatsert csreidaror ddvi e e @agy comsthielicti on. As the
substrate protruding parts 4b are not a separate structure fromthe

substrat e dipdAashita igngsdimanessarshio frofgnten substrate protrudi ng
parts 4b fromcostly materials. Therefore, the cost of nmanufacturing the

CSP11 (sem condyGtfy. @eYL¢®)o 5§ (&PRUEEHiagramt cdén 288%indbrfextiBle _
substrate protruding parts 4b protrude beyond the openings 4e in the thin

Filmwri r&ﬁ{ﬁé}f@t@f 4 ééﬁf&ﬁiﬂé&:p%ébﬁa%dfﬁc%{ﬁ ned ascge ity dge

bet ween the substrate protruding parts 4 e semconductor chip 1 when

the seal ing, rasi ns,AaRlded ¥id ihe ARSNINGS, 46, Afid stable seal is
obt ai ned seal’ing properties are
Fig. 65(a) is a base view,
Fig. 65(b) is a side view,
Fig. 65(c) is a plan view,
Fig. 65(d) is a front view, and
Fig. 65(e) is a cross-section through a 1ine C-C in Fig. 65(c).
Figs. 66(a), 66(b), 66{(c) are diagrams showing an example
structure of a semiconductor device according to a twenty-
, fifth embodiment of this invention, in which
Fig. 66{a) is a plan view,
Fig. 66(b) is a side view, and
Fig. 66(c) is a base view.
Fig. 67 is a partial plan view showing an example of a
sealing completion state in a method of manufacturing the
semiconductor device according to the twenty-fifth embodiment

of this invention.

Figs. 68(a), 68(b) are diagrams of cross-sections



i nproved, and as a result, humdity resistance is nore reliable. The
sealing resin contains at |east 50 weight percent silica, so residygql jyi 200
stress due to contraction in cure bake can be reduced. Therefore) the
reliability of the sealing parts 5 is inproved. The base | ayer of the

el astomer 3 which forns the elastic stpucture is constructed of a porous
fluoride resin, and the two opposite side faces 3a of the elastoner 3 in
the same direction as the |ongitudinal direction of the sem conductor chip
1 are exposEEPYdn tHee ceRBEHRel Mkl ef ke, Shelter 19 ahd¥ - d@ié- to noi sture
absorbed during reflow can be rel eased to the outside, reflow properties
are inproved, arkignt 6P 6&) wet%lb)i are diayC8R acdnshewpreveeneadnpy et he
wat er repelling properties of the fluoride in the porous fluoride resin. As
a result, dfgradaticonhefq stxling dal cpmpperti &8 amariugd aCSRT i igsmeedoded.

Next, the method of manufacturing the CSPl1l 3 ~,iU ~Q2 -32
(sem condugt@brdevd ce) tafe theddy-ti b egivsetimatid lotbendesenivbad ibaget her
wi th the advantages gai ned therefrom The nethod will be described in the

sequence showhidhFig. 4 referring to the process conditions showm in Fig.
5. The el astoner 3 shown in Fig. 9, Fig. 10, Fig. 12 and Fig. 13 conprises

openi ngs 3g;4 These, f | gurespdescride thesmethod of manufacturing the CSP16,
17 of the sixth or seventh enbodi nents described later, but as the first

tbodi i ) ; ! . ig 9.
B o 0 AT BOAEIT e SRR RORLAGY CoRRRUABALLEL M O00CE. 0.

Fi t, the thi i 1 . L. . | Si b 4
Compr i sing the Vi1 e ha S ho R, CiaRER S, piaRIRpER e REY 42
pr ot rude pﬁ¥ond t he openi ngs. 4e eads 4c are qﬂgnected to the

in which the
Wi ring 4d,~ 73" PtOvited © TH h%‘ffhéo‘bc%‘?r PSRt T T A TR YR Imwiring
substrate 4 wll be_described referring to Fig.. 6 to Fig. 8. First, the
t ape baseﬁﬁﬁ?ﬁX%ﬁagékmﬁﬂﬁﬁ RERF t {Eﬁ?i%ﬁ%éb?%ﬁﬁn shgmm in Fig. 6(a) is
prepared. An adhesive for attaching the copper foil 4h shown in Fig. 7(b)
is coated on

IPTION QF TH FERRED EMBODIMENT

This invention will now be described in detail with

reference to the attached drawings.

Embodiment 1

Fig. 1 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a first embodiment of this invention. Figs. 2(a) to 2(c)
are diagrams showing the structure of the semiconductor device
shown in Fig. 1. Fig. 2(a) is a cross-sectional view through
alineA-A inFig. 1, Fig. 2(b) is a cross-sectional view through
a lineB-BinFig. 1, Fig. 2(c) is a cross-sectional view through
alineC-CinFig. 1. Fig. 3 (a,b,c,d) are specification tables

showing example specifications of parts used in the



the top and under surfaces of this base tape 4g. Next, preparing holes 4i
for tape feed are fornmed at an approxi mately equal interval on botg Slﬂ%ﬁ
of the tape base material 4g as shown in Fig. 6(b). Next, twelve b r11pj 02
openings 4j and two wiring join holes 3t ~~~ 2Qaz -33 4e on both sides
are formed by stanping as shown in Fig3-7 (a) , and the copper foil 4h is
| am nated on the tape base material 4g as shown in Fig. 7(b). The copper
foil 4h is then fashioned into a desired pattern by etching as shown in
Fig. 8 (a)sewniesnductor ndavikei pgoyativrilgThis foo¥gms 4 Hes bunp | ands 4f and
a power supply line 4k. In order to nake the aforesaid gold plating
el ectri calhgnueactunitersetra¢nng shevtoppertypitallhpradgasehor power supply
| i nes 4k nust be connected together. After etching the copper foil 4h to
formthe whanwfapatteng, tidecadppadutabk dévisegiiavpliat Bllg. The Fig.
specification of this gold plating is that of the wiring plating show in
Fig. 3(a bsgsh chlaktrmyovbﬁ@@yﬁi@hat(dmdmﬂ@gcanamt@51&@3& 8dcH staget M
(wiring plating ~I shown in Fig. 3 (a,b, c,d) ) , gold/nickel differential
thi ckness pf atj g CWHAGrPhRLEBSs whahPwn Figh 8. 3@y beC, g, Pharnot her
type of plating. The wiring | eads which are connected together as shown in
Fig. 8 (a) e th C 1. 6, A Cut : i kg. 11
(a) so as lfﬁgé'se%a%g?eﬂ%ﬁgy?galgg&izvg%ﬁssh%qmg&%ﬁgF#g?%l?%§hﬁ%b§eggrds t he
wi dth of th ing. e.of .t . di e 111 I T e.to use a
R T R SR B et el A I

smal | cutting gawd e order o 2 .fmand nore

preferably 100 to.150m so that I ap_be fashiqn i_nt.o beam
shape 3 ie%fﬁ%%lﬁcg?ﬁ M e(ﬁc’%? tg?gérégnghg(\?m&%a%mg& %%P&%lnﬁ?/i tusi ng a
smal | cut tclnpgchbilsaq%v%];ltti%%.or :?gr';s (.)f9 (1a2)5~9'('1]3r}’ are diagrams each showing

a typical method of manufacturing the semiconductor device
(CSP) according to the first embodiment of this invention. Fig.
9(a) is a partial plan view showing an elastomer attachment,
Fig. 9(b) is a partial plan view showing a semiconductor chip
attachment. Fig. 10 is a partial plan view showing an example
of a cutting position in a method of manufacturing a
semiconductor device (CSP) according to the first embodiment
of this invention. Figs. l1ll(a), 1l1l(b) are perspective views
showing an example of a lead cutting method in a method of
manufacturing the semiconductor device (CSP) according to the
first embodiment of this invention. Figs. 12(a), 12(b), 12(c)
are perspective views showing an example of an elastomer
attachment state in a method of manufacturing a semiconductor
device (CSP) according to the first embodiment of this
invention. Figs. 13(a), 13(b) are perspective views showing

an example of a lead bonding method in a method of manufacturing



the cut parts of the |leads 4c can be formed with a di nension of the order
of 125~.tm and as a result, the distance between the sem conduct or fnhpmh
and the substrate protruding parts 4b can be shortened when the 3 t
sem conductor chip 1 (Fig. 1) is nounted. The sealing areas of the sealing
parts 5 can therefore be nade narrow, -3 sealing properties are inproved.
Al so as the distance between the sem conductor chip 1 and the substrate

protrudi ng parts 4b can be nade short, the CSP1l cam be nmade_ canpact. By
cutting sdi§§mﬂéopé§ﬁﬁ8ﬁ'@ﬁ%lF%dé§ﬂﬁcaFﬁP6d%H8tﬁbéﬁﬁ§ﬁ§ﬁ@3$Tb§ﬁ6WﬁnFn Fig.
11 (b) , the thin filmwring substrate 4 shown in Fig. 8(b) is produced.
The det ai |@6 thdsuktvert bPnt hd ithi A7fi9 anvEHiarpelpstitape Vil 640WANBhe
first enmbodinment will now be described referring to Fig. 8 and Fig. 27. As
shown i n Rile d2taifledr stongthobest theeth etfiival yicongesposidiate sbowhne four
sides of the substrate body 4a are fornmed around the substrate body 4a. The
pur pose ofir hese. dles 49 is to reduce the cross-sectional area when the
substrate body 4a is cut off, inprove ease of cutting) and to | essen

di stortion when miduhingridud® o Wdving tITSHIN)N sflddohdiing 1@ hkstrate 4
which is in the 3 1 JUG 20D2 -35 formof a long thin tape. Positioning

hol es 4p f&Qibd@shdh 0N MGl Wby NBE ¢ Ut 1 1 5183 ar £g Provi degd omd 51 der Hherwpper and
| ower | ong holes 4q of the substrate body 4a (according to this enbodi nent

a total ofytdyeer ho|Lpaioxtigrr O¥Ybdets Hear 8he SREPUPPSE . ONG aRFLURcOVer
ones , but there is no Ilimt on the nunber of these positioning holes 4p if

they are pf 9\5&@%%8%}%?%}?%2 %%‘«?itrﬁggg%aﬂf‘guk‘f‘é’é% ié’?ﬂdﬁﬂl %ge\f}mﬂﬁgs

Recogni ti on patterns sanme copper foll as t

e 0 AR 0 LaRe PR b ek o MR 40 ehele,
position of,the S NIA L1 09 FUBSE RS A ALY £4TTLNG vump
electrodes 2 which are external terminals arranged on the
inside of the semiconductor chip 1. This structure, wherein
a pad is formed on the periphery of the chip and bump electrodes
are arranged inside the chip, will hereafter be referred to
as a peripheral pad fan-in CSP.

As the external terminals are bump electrodes, the CSP11
is also a pole grid array.

Describing the structure of this CSP1l1l, it comprises an
elastomer 3 (elastic structure) arranged on the main surface
la of the semiconductor chip 1 so as to leave electrode pads
1b exposed, a thin film wiring substrate 4 comprising a
substrate main body 4a provided with wiring 4d of which one
end is electrically connected to the electrode pads 1b of the

semiconductor chip 1 via leads lc and the other ends are

electrically connected to the bump electrodes 2, openings 4e



etc., and are such that they can be recognized also fromthe reverse side
of the thin filmwring substrate 4 (side on which there is no vmrlhg%]
pattern) during bonding. Specifically, they straddle the ends of t I“%Em
hol es 4q so that they can be recognized fromthe top surface and under
surface of the thin filmwring substrase 4. The thin filmwring substrate
4 shown in Fig. 27 conprises plural substrate bodies 4a arranged
horizontally in a row with respect to the feed direction, however_plural
rows of thEOSUBERISIRT oW edegarpee gadswdly My B e PrIesagdmdal | y.
In this case, the efficiency of manufacturing the CPUll 3 ~ uu~ zaaz -3 6
may be i nppaved. 4Subskquentdyrudaipeyohndh Whesagopehsngat éesapgl yheo and

el astomer supply 21 shown in Fig. 4 are performed, and el astonmer attachnent
22 i s perfpembdondocabtachip he, ehndt sarting phetsubswhatk bedy dhacof the
thin filmwring substrate 4 and el astoner 3 are joined as showm in Fig. 9

(a) based gneetast@MRIAsALb ENRS st RGridueD R BAf 280 ANPhe lieiadi ven in
Fig. 5. Inthis way, the thin filmwring substrate 4 is assenbled with the

el astomer 3. Wend heial asiampir $hd swaldacied t breesiBY L PLLE HRR, 4a
positional relationships of the elastoner 3 and substrate body 4a as shown

in Figs. 1§£a)%pé%£&%¢§§§§9§roEkﬁa&ngFigrté%hgbfs%ﬂ@ftﬁbﬁ;ﬁﬁﬁgmﬁﬂﬁgg the

edge of the substrate a protrudes beyond the el ast oner y

protr ud ngs@ADUAL : Be Bldnglfhiil Shosedie ase cibite Lo Ad0Rral (e

Substrate 4a and are perfectly aligned. Fig
iz Cof DRERY S IS SRS A0t S0 S ol Sl |
ol er pplyioesasspling Wetel (Uohc ooy SliTD Lot MeneOlPbl e,
spectfic of )ty 2l  DESEuQL 3L EEofPERS {5pe o PRciigtn "B Wiring. )
The plan view of the CSP11 shown in Fig. 1 is a view through
the seal part 5 shown in Fig. 2 in order to show the electrode
pads 1b of the semiconductor chip 1 and the leads 4c of the
thin film wiring substrate 4.
Therefore, in the plan view of the CSPll shown in Fig.
1, the aforesaid sealing parts 5 are omitted, although the
‘ sealing parts 5 shown in Fig. 2 are actually formed in the
openings 4e of the thin film wiring substrate 4 of the CSP11
shown in Fig. 1 (this is also the case hereafter for Embodiments
2 to 20).
In this first embodiment, plural electrode pads 1b
(herein, six at one side) are disposed on the periphery of each
of the two short sides at right angles (hereinafter referred

to as the short side direction) to the longitudinal direction

of the main surface la of the rectangular semiconductor chip



the sealing material, the volatile gases escape to the outside 3 t ~u~
2002 -37 fromthe upper part of the sealing material. However,

val ue predeterm ned range descri bed hereafter is exceeded and the 2dng8WZ
the el astoner 3 does not protrude to the edge of the substrate body 4a
(P>300unm), volatile gases produced fur2der inside than the edge of the
substrate body 4a cannot escape to the outside of the sealing material as
t he upper part is obstructed t he _edge ng substrat e bod so these
gases rendindis bUEBVES Pﬁpt%% %E%?@%@q%ﬁ§€ﬁ PIeAFFEFrﬁééttEéWFﬂa 8f the
sealing material, part of the conponents of the volatile gases _in the
bubbl es grasubheyeéerapk sroafbind ST de SaRsuEhs kiadte feRiepRBreEaFar)
gaps in the sealing material, so the internal pressure of the bubbles is
rel eased. disim Yesult, voids are fornmed in the sealing material where the
bubbl es occur. The voids create unfilled spaces in areas which should be
filled by seal i mheratferiegl onenealcav @ fatthadvecsenghfiect opantthgshdei det y
resi stance and tenperature cycle reliability of the sem conductor device.

It is therfefiiel desa padia ildmtothesyahdeneftd dn estvrtddge a2 ivial ke
predet ermi ned range of OcP~300~1m and preferably O-P~100~1m so that the

escape patdhft haeval abtt eofaseTHeSmAdh Obstssstsxd thy 6Risvheteabe body
4a, and so that the volatile gases produced can be rel eased outside the

sealing Gk J Ud 30213, %ﬂ?ﬂ g¥iAlng Iduddtisdes done, voids are not

formed in the sealing material. On the other hand, when a Q val ue

predeterm ned r e ft tthe
el astomer 3 pro?gﬁgéggﬁgﬁbﬁﬁQeEghggéégg?h?ﬁgﬁgEgggggfggg%ggt%gg%%g%OOUH) ,

side direction of the semiconductor chip 1 are exposed by the
openings 4e of the thin film wiring substrate 4 which are
provided at corresponding positions when the semiconductor
chip 1 is attached to the elastomer 3.

The thin film wiring substrate 4 of the CSP1l1l according
to the first embodiment comprises a substrate body part 4a
comprising wiring 44, two of the openings 4e, and substrate
protruding parts 4b which protrude beyond the substrate body
4a and two openings 4e.

When the semiconductor chip 1 is attached to the
elastomer 3, the substrate body 4a, elastomer 3 and
semiconductor chip 1 are laminated together, and the substrate
protruding parts 4b of the thin film wiring substrate 4 then
protrude in an anvil shape beyond the semiconductor chip 1.

Twelve bump lands 4f (Fig. 8(a)) which are electrically
connected to the wiring 44 and on which the bump electrodes

2 are mounted, are provided in the substrate body 4a.



part of the leads 4c is fixed by the elastoner 3, so a correct wring
configuration cannot be fornmed when the | eads 4c are bonded. This @gf ggﬂz
adverse effect on tenperature cycle reliability. It is therefore de i# ?Q
that the position of the edge of the elastoner 3 relative to the edge of
the substrate body 4a is within a Q vabme predeterm ned range of for
exanple 0 ~Q-100).tm and preferably O-Q-50Nm so that correct bondi ng of
the | eads 4c can be performed. Hence, by ensuring that P and};gare W t hin
t he predet er m neBhe aigesomerCSPiy agf 1Rsyhatdnigadl ff £{C deat erel avalifigdt ur ed
free of voids in the sealing material and wherein the | eads 4c are
correctly bopdedts Sites egunenbhyncehr lsiypil, ya28 i(Frgradyedsbeevdan e
wherein the sem conductor chip 1 is supplied having the el ectrode pads 1b
on the outeriperipheryr Ohigt Hisbdmtatsw faoe dembsorsdoytor cHi®.1 2( ghe Chip
attachnment 24 shown in Fig. 4 is then perfornmed based on the chip
attachment e co8€bhéONS accotdlhl colzhe 30 s8OVWBMbBAEhEnt Scotier €68 i N the
chip attachnment 24, the main surface la of the sem conductor chip 1 is

joined to the. ehashoBIrE 89 Mid’g%o&-ru%(i@z)g bsﬁﬂémgﬁﬂi‘@% greethgde pads

1b of the 'sem conductor chip 1 exposed in the openings 4e of 'the thin film

X L exposed in the the thit
chip 3 15 BrYOeRca' S TRe raa oo Pai it Ao o as MRouC A H o ()

Subsequent i I .GUr i i i r.f or based
on the pos%ﬁ%%%%@lcﬁ%ﬁtl%%ur%gggg%% %%Eg&g %%E?ﬁeﬁ%_ seomds[gg% raise
the joinin strqggt% of the elq:toner 3dandC %ﬂicongé %pr cth %F Nﬁxt,

i nner | ead” €OnTELT i ONEC 26° SHIWN %1%3%? 55§ pé?*gf b&?@gl THE nner

| ead connection conditions shown in Fig. 5 ,Tw sets of inner |ead
connect | or CERGFEOnSE 15P8 nie L S HFrCR P P b S5 FSRRVET FReTifiner | ead
connection conditions are not limted to this. First, a bonding tool 7 is

| ower ed t c®AtPtEBet erni ned position as shown in Fig. 13 (a) , then one of
the leads 4c of the thin filmwring substrate 4 is pressed onto the
correspondi ng el &TtFRRIE piidl Bl o e Fddhi edifduct&erchils £18¢ teR@Thendi ng

tool 7 so that the | ead 4c and the_ el ectrode pad 1b are electrically
connect ed.1s attached to the thin film wiring substrate 4, the elastomer

protruding parts 3b which protrude beyond the semiconductor
chip 1l in the elastomer 3 are laid over the substrate protruding
parts 4b of the thin film wiring substrate 4.

The sealing parts 5 are formed by sealing the electrode
pads 1b of the semiconductor chip 1 and the leads 4c connected
to them, the whole of the opposite side faces lc in the short
side direction of the semiconductor chip 1, and the area near
both ends of the two opposite side faces 1lc in the longitudinal
direction of the semiconductor chip 1 with sealing resin. As
the substrate protruding parts 4b of the thin film wiring
substrate 4 are formed in the vicinity of the semiconductor
chip 1, the sealing resin forms a bridge between (straddles)

the substrate protruding parts 4b and the semiconductor chip



The bondi ng nethod of the first enbodi nent is single bonding. ~ 1 Ju
~~02 -40 After bonding, the |l ead 4c is pushed up by the bonding todll JULs(l
that it is just above the electrode pad Ib. If a value obtained by dividing
the stress produced in the taper-shaped tip of the lead 4c by the stress
produced at the edge of the substrate _fppdy 4a is defined as a bending
stress ratio al pha, this bending stress ratio oc is given by the foll ow ng
expression fromthe di mensions of the taper-shaped lead 4c . L x (K-J)/(Mx
K) (Fig. 1B(i)tHdesehbhimgipastans. shape of the | ead 4c are therefore

desi gned such that the bending stress ratio ais within the range 1.0 to

1. 75. Subsequenttye speRAlNf ceft iveabit ngadlepar twbitcthée TIHIEl Iealtierd aat eri al |
i.e. a sealing material supply 27, is perfornmed as shown in Fig. 4.

Speci fi cal h¥meRs {88 Angiedh i (eh &S SBOWN) ik 1Al Bowbd e HEF { BEARE FeghAg A
sealing material (sealing resin) shown in the sealing materi al

speci ficat{ omg 0f3 [l Gy 3(@ b, Grdinoh g btk vehePe 1FRr381JdGhE £$hR sleS

allowed to drip fromthe opening 4e of the thin filmwring substrate 4

shown i Fige.deby,a: DoLtd 0 JBLNGA S 00 8801100 Nozahes sagbrshaun, and

t he el ectr pa e senrc uctor chip the thin

filmwring substrate 4 are sealed so.as t.q _f.qr.m t.he al j_n arts 5 . The
drip tine yn%% tfct’)rbeexca(?ﬁﬁ er"fﬁ% s‘—’légco%@r%e S (}rmfl%eergoplenniaﬁ1 S fé’gg’& 55r?§ms'i de.

3 1 ~ul2~~2 -41 As the space .between the substrate protruding, parts 4b and
semi conduct or chi'p® 1°8M %léa]r%dtel?% REST iR T Tk ¢ stf‘ﬁl%n&?ﬁt#eﬁﬁsPll of

the first enpbodinent, a stable resin sealing. 28 can be perforpged, and the
humi di ty rESTSRANTHOSETRRG Qebf | HRFTRR tOf SPCLALTHAT f o7 07 be iadet fior e

reliable. thickness is of the order of 25 to 75um. The wiring 4d
(comprising the leads 4c and bump lands 4f) provided in the
thin film wiring substrate 4 is copper foil having a thickness
of the order of 18 to 25um. The wiring 44 is plated with Au
plating to a thickness of 1.5um on both sides, or Au/Ni plating
of different thickness on the side of the electrode pad 1b and
the side of the bump electrode 2.
In the thin film wiring substrate 4 used in the first
I embodiment, the wiring 44 is a single layer structure as shown
in Fig. 2(a). It is also "single layer back wiring" wherein
the wiring 4D is formed only on the under surface of the tape
base material (tape base material 4g in Fig. 6(a)).

The elastomer 3 is a three-layer structure (Fig. 47)
comprising a base layer (skeleton layer 3d, referred to also
as core layer) having adhesive layers 3e on both sides.
Examples of its application are specification @ and

specification @ shown in Fig. 3(a,b,c,d). Details of



Next, a sealing material cure bake 29 shown in Fig. 4 is performed based on
the post-seal curing conditions shown in Fig. 5 so as to harden the gﬁ@L' ?
parts 5. Also, a pole supply 30 (Fig. 4) is performed for supplying3 ﬂ@
pole material shown in the bunp pole specifications of Fig. 3(a,b,c,d) to

t he bunp openings 4 (Fig. 7(a)). A buB® formng 31 shown in Fig. 4 is then
performed based on the reflow conditions for bunp formng shown in Fig. 5.
The bunp forning_Sl i's Qf{forned by passing the material obtained by
suppl yi ng ehecpéieamapdrdaprecdiviel dgediapgsiesic BRLERE ARPsi At £OBAH- 4a

t hrough a reflow furnace, not shown. This electrically connects the wring
4d to the Hamp9eléBipbdend2dasashewnfi apEcgfitadndnFidy.axx dihem the bunp

el ectrodes 2 are formed according to the first enbodi nent, even if the
CSP11 has dbpenbed Retsttrdpphdcasipas¥ed HhiobGgh3kébPow, the side faces 3a
in a predetermned direction of the elastoner 3 (herein) the two opposite
side faces 3a i nThhecSaseoderedtusadasnt hkrel bngstudmbabisenectsoaleb t he
sem conductor chip 1) are exposed to the outside, so water vapor produced
during refltoneansdi sppeserboet beeoblsstlemer 33 adddrdng td2Hdrougt t he

el astoner 3. Reflow tolerance is therefore inproved. Next, a mark 32 (Fig.

4) for markinpgaamedabes ah bRecproduty, tEsRiphrrbatpati-acitde wuRegquently,
a cutting 33 shown in Fig. 4 is perfornmed at a cutting position 8 shown in

Fig. 10 sor@agntRiebtaigndifferent CSP11 of desired sizes. Embodinent 2 Fig.
14 is a plan view through the sealing parts of a typical structure of a

Thvention.  Figs. TigT (5o 5 SR BRk CpaeSSEEy CRE AL IRCEBEIATS . of the
som conduck ot deutce, 1090 10 Fidlo i dulfelals fgtosteatianal
{provan @ LLge BB 1 eAfl daofbflnls (Obma oy amtlomh ey
t he second_enbodi nent s a peripheral pad fan-in P as is the CSP11l of the
first onboBPReRt Shoun'fnifl §ooi2epfen B8yl FbPartraropet ©

specification @.

Herein, the elastomer 3 formed from a porous fluoride
resin comprises a skeleton layer 3d having a 3-dimensional mesh
structure.

This 3-dimensional mesh structure is a non-woven fabric

' formed by 3-dimensional entwining of a fibrous compound.

The sealing resin, which is the sealing material for
forming the sealing parts 5, has the specification @ or the
specification @ shown in Fig. 3(a,b,c,d).

During cure bake after sealing, voids tend to form in
the solvent type liquid resin when the solvent vaporizes, and
it is therefore desirable to use the resin of specification
@.

The sealing resin used in the CSP1l1l of the first



identical structure to that of the CSP1l1, however a difference fromthe
CSP11 of the first enbodinent is that in the cutting step 33 after thﬁﬂgﬁﬁp
formng 31 shown in Fig. 4, in the regions of the sealing parts 5 #orne in
the protruding part 4b, the substrate protruding parts 4b and the sealing
parts 5 are 3 1 JUL 20Q2 -43 sinultageously cut to a desired size. In
this way, the CSP12 can be made even nore conpact than the CSP11l shown in
Fig. 1. To inplenment this, a low silica sealing resin having_ a |ow

proporti oneBPOSineRh hEst Betesédlasfsralahyvee¥i RIgBpEELREEALLY the
proportion of silica (filler) in the sealing resin nust lie within the
range of OHteeBOrweitght yeaidnte tantse sekhd ipgefes ablof Bigkivptitatgdrident . The
silica nmentioned herein is extrenely hard, but it |lowers the residual
stress of bheiseaddnindg esier displle ssealt ndmeabér & abottiuieg badker Ishowot n Fi g.
4. The remaining features of the construction of the CSP12 according to the

second enbgdbWENt G @NthPfhie o881 hedstadfp Menuf.agpprexanatedgn o ealcdn@st hose
of the CSP11 of the first enbodi nent, so their description will not be

repeat ed. fhe adyanhgdereobikhe1&SPidaefphhe sBcendogpbgdizeent and its
met hod of manufacture are as follows. First, in the region of the sealing

parts 5 foraRd-bRatBe.SULELEAL 8, PEOtEHDId HAF tih b ed NG URSHNAL @ing

protrudi ng parts 4b and sealing parts 5 are simultaneously cut to a desired

Size. As UBES OURIDGLS BOE! Pb Bl cORLdlERs 0! sLhes sxLatsd ohiceh

sealing resin has spread in the substrate ot rudi ng rts size of the

seal 119 parks S.QrPBds i Lhe, SbstLAl e, DOULUI NG RALI, AR, bhe, GSPL2 can

be nmade cofpac opor silicain € sealing resin i's | ow,
44 has. har dened! Batt B TDAEELE BYeL R TPFeS e CUA WITH S10426 1o cut
the subst rt% %:épd’u%er %gisrilgugﬁrstgrésps %rl]l% tsg%loinq%apcatrfosn during seal cure,
and more preferable to use a resin containing at least 50 weight
percent silica.
The material of the bump electrode 2 is Sn/Pb eutectic
solder or other high melting point solder, or Au-plated Ni or
the like, and its diameter is of the order of 0.3-0.6mm.
The CSP11l (semiconductor device) of the first embodiment
offers the following advantages.
The substrate body 4a and substrate protruding parts 4b
of the thin film wiring substrate 4 are formed in a one-piece
construction. As the substrate protruding parts 4b are not
a separate structure from the substrate body 4a, it is not
necessary to form the substrate protruding parts 4b from costly
materials.

Therefore, the cost of manufacturing the CsP1l1

(semiconductor device) is reduced.



5 can be | engthened. The renai ni ng advantages of the CSP12 according to the
second enbodi nent and of its method of manufacture are identical tof{Jus#?
of the CSP11 of the first enbodi nent, so their description will not be
repeated. Enbodinent 3 Fig. 16 is a plan view through the sealing parts of
a typical structure of a sem conductorzgevice (CSP) according to a third
enbodi nent of this invention. Figs . 17 (a) to 17 (c) are diagranms show ng
the structure of the sem conductor device shown in Fig. 16 . Fig. 17 (a) is
a cross-secti onaksvilenstuhebughe @t tHINDY PRTESED PEotFugle hayepd tie a
cross-sectional view through a line B-Bin Fig. 16, Fig. 17 (c) is a
Cross-sect bpaalinysede tin aldgh thin fe 16 €irnnfi gubdbrate CEP1I ¢ semildonduct or
device) according to the third enbodinment is a peripheral pad fan-in CSP as
is the CSPparet thmagebendoembadapeat bshawe batwegn thAeapdbEtgatd5. It has
a substantially identical structure to that of the CSP12, however a
di fferencepthephihggCoRER2s 0l bt BRaSEeRENdepTBEHETBRbYI EniPal {WRehhenkesin
sealing step 28 shown in Fig. 4, the resin sealing 28 is perforned on the
tmo_oppos'gsa§aﬁs tases 1§ Lppiheal 9ngi tydi pgbndhggchkbon of the
sem conductor chip 1 as shown 31 JUL 1002 -45 in Fig. 17(c) as well as
the resin sealing.2 Lrst. i . b b DS ing 28
performed on theﬂ?mg %%%%£§t%éé?dégpgggéﬂﬁgaiﬁgg%%ﬁgo%gﬁ?%g?%g ?%ection
of the sem or ip.1, af th 2al Lng el cyre ke 29 of the
first enbg%ﬁﬁggggath%ﬁ%SBESaige%géﬁbrgPﬁﬁéhkgrﬁ%gagéégkﬁﬁF% P?getop surface
and under siges ieversed. Sealing resin is then applied again to the two
opposite st B¢&s 1c in the | ongi tudi nal direction of the sem conductor
chip 1 and the adj acent. substrate protrudin arts fram t he under

e i e

surface (reversel8FdReRbI TR PRt h THR UL N GG BETERTY 1 so

as to repeat _the resin sealing 28. %ybse%uentl , In the cutting step 33
shown in pr;lga, so residual Stress due to contfaction in cure bake can

be reduced.

Therefore, the reliability of the sealing parts 5 is
improved.

The base layer of the elastomer 3 which forms the elastic
structure is constructed of a porous fluoride resin, and the
two opposite side faces 3a of the elastomer 3 in the same

1 direction as the longitudinal direction of the semiconductor
chip 1 are exposed to the outside. Therefore, water vapor due
to moisture absorbed during reflow can be released to the
outside, reflow properties are improved, and entry of water
into the CSP1l can be prevented by the water repelling
properties of the fluoride in the porous fluoride resin.

As a result, degradation of electrical properties of the
CSP1ll is reduced.

Next, the method of manufacturing the CSP11l



the substrate protruding parts 4b, el astoner protruding parts 3b of the

el astoner 3 and the sealing parts 5 fornmed therein are sinultaneously cut
to the desired size. As a result, in the CSP13 of the third embodi herbl Wthe
resin sealing 28 is performed over all the four side faces 1c of the

sem conductor chip 1 as shown in Fig. -82, and the sealing parts 5 are
thereby forned on all the four side faces 1c of the sem conductor chip 1.

The remmining features of the construction of the CSP13 according to the
third enbodigiontir oty eV iRt hetf JFhemhis et HMeodiBe ettt £aPet o t hose of

the CSP12 of the first 31J Ul 2002 -4G enbodi nent, so their

descri pti ctesdriberbttdgettepeaticd the advamtages ofingd UsSPUStovdmthe third
enbodi ment and its nethod of manufacture are as follows. In the CSP13, all
of the four sidaHeacesthbel ofililhdesriscarithect dn chiep stgaraceosaved by
sealing resin, so the seal properties (herein, humdity resistance) of the
sem conduatief. chideferafigid M @hed prAsed s esuldit iancorpacih, ihi ghky reliable
CSP13 can be obtai ned. The renai ni ng advant ages of the CSP13 according to

the third embodiTmnte1and dfer 3 stRkOd nofr igANYf, actiyr e 1ar eFligent bcahgt o
t hose of the CSP12 of the second enbodi ment, so their description will not

be repeat ety EMbpdi gt b i dherlithds$s # Pl ahodeeW iU de 13RAlHD parts
of a typical structure of a sem conductor device (CSP) according to a third

embodi ment, ofy fig f.ngﬂﬁ?ra%:gﬂring]! e - S]Pglé, %7) okotﬂ-% dis6n o Seg%ggﬁgimé 19

showi ng the structure o e sem conductor device shown 1n Fig.

(%), 15 Bl eptloctiond gl 3. ng 218 it Eloopibogfg, 10 1

a cross-sectional "vie rough a | ki ) 15
CLo5S, SCCt ol 2 LLAUSN B UG CuLREERy L8, EPELS (e conauetor
as s the LoP13 P rig. 12 and Fig. 13 will be used also in the first
embodiment.

First, the thin film wiring substrate 4 comprising the
substrate body 4a comprising the wiring 44, and the substrate
protruding parts 4b which protrude beyond the openings 4e in
which the leads 4c are connected to the wiring 44, is provided.

The method of manufacturing the thin film wiring
substrate 4 will be described referring to Fig. 6 to Fig. 8.

First, the tape basematerial 4g comprising the polyimide
resin shown in Fig. 6(a) is prepared. An adhesive for
attaching the copper foil 4h shown in Fig. 7(b) is coated on
the top and under surfaces of this base tape 4g.

Next, preparing holes 4i for tape feed are formed at an
approximately equal interval on both sides of the tape base

material 4g as shown in Fig. 6(b).

Next, twelve bump openings 4j and two wiring join holes



31J U~ 2Q@2 -47 the third enbodi mrent shown in Fig. 16 and Fig. 17. It
has a substantially identical structure to that of the CSP13 , homegﬁ£ ﬁLgMZ
difference fromthe CSP13 of the third enbodinment is that the el ast #

and the substrate body 4a of the thin filmwring substrate 4 are forned

W th substantially the sane size, as shown in Fig. 18. In other words, the
el astonmer 3 in the CSP14 of the fourth enbodi nent does not conprise the

el ast orer Erotruding parts 3b shomgkgn the firsttothird enmhodi ts.

Ther ef or e, *GBh PPRE 7 e4PhH B fiChgessby SR IS BYRel R die nét'fdd as t he
resin sealing 28 of the third enbodi nent, all of the four side faces 3a of
the el astowg hecorperef 8dlbdh sienlligng nedsichocast e 12R. hake getegiathe four
side faces 1c of the sem conductor chip 1. Consequently, all of the outer

si de facesédcas3shofntime Begi cohductor chip 1 and el astoner 3 are covered
together to formthe sealing parts 5, and the sealing parts 5 covering all
of the outer sidehd asgspdic, {38l adle Bd sthelh rigxdh yoned nedtd oa t des Sodbddtrat e
protruding parts 4b of the thin filmwring substrate 4. Moreover, all of
the surfacestoért g ekantiageds Ihae caveied say)t e el Pgrpal Wir3ng
substrate body 4a and sem conductor chip 1. The remaining features of the
constructi@iaebérihe CSP14 according to the fourth enbodi ment and of its

met hod of 31J UL 2002 -48 manufacture are identical to those of the

CSP13 of the thifyh erRedisTeAE, bdhp tkeids desaid Bl beRew é%plspp &g epeat ed.
The advantages of the CSP14 of the fourth enbodi nent and its nethod of

manufacture are ﬂ?o&%ﬁoﬂ\? ﬁ‘g'”é the LRhkba 389814 Padd é%fég%fi%a‘iflyt he

el astomer 3 are covere sanme advant ages  as when the si aces” 3a of
Il SR T SRR s
lines 4k must be connected together.
After etching the copper foil 4h to form the wiring
pattern, the copper foil 4h is gold plated. The specification
of this gold plating is that of the wiring plating shown in
Fig. 3(a,b,c,d}. It may be gold plating having a thickness
of 1.5um (wiring plating @ shown in Fig. 3(a,b,c,d)),
gold/nickel differential thickness plating (wiring plating @
I shown in Fig. 3(a,b,c,d)), or another type of plating.
The wiring leads which are connected together as shown
in Fig. 8(a) are then cut by a punch die 6a of a cutter 6 shown
in Fig. 11l(a) so as to separate the leads 4c as shown in Fig.
8 (b) .

As regards the width of the cutting blade of the punch

die 6, it is desirable to use a small cutting blade having a

width of the order of 50 to 200um and more preferably 100 to

150um so that the leads 4c can be fashioned into a beam shape



and el astoner 3 are covered so as to formthe sealing parts 5, and all of
the peripheral sealing parts 5 are directly joined to the substrate 31 jyi 200
protruding parts 4b of the thin filmwring substrate 4, the seal
properties (humdity resistance) of the sem conductor chip 1 are further

i nproved. The remai ni ng advant ages of tjge CSP14 according to the fourth
enbodi mrent and of its nmethod of manufacture are identical to those of the
CSP13 of the third enbodi nent, so their_descri hion will not be repeated.
Enbodi ment 45 &f§eX 26UF§1R9pREANSHPER £hr Safh tlljlg deal ing parts of a typical
structure of a sem conductor device (CSP) according to a fifth enbodi nent
of this inventioBy R 21sna)l teuling)bhade dd hgtrlersoxtron oy t2fdim,
structure of the sem conductor device shown in Fig. 20. Fig. 21 (a) is a
cross- sect Fhaatuvirar throughe leags AcAcen Pegformed Frigth 21 @merns ipn
cross-sectional view 3 1 JU Q02 through aline B-Bin Fig. 20, Fig. 21
(c) is a coossheestdonadf i2dunt, haadghsaal rasule C the Fdiggtate AcESREN

(sem conduct or device) according to the fifth enbodiment is a peripheral
pad fan-i ntkSPsasitsntbet &€8PA41ipf1 tded fidus tdutesdoxt sreprtotsholimg ot 18
and Fig. 19. It has a substantially identical structure to that of the

CSP14, hovwe¥etam K kherereed BBt tite A eiaddteod eWih1e ma.@ﬁ i mentid s that
seal openings 4mare provided at positions corresponding to the two

opposi te shgenfages 1c in the |longitudinal direction of the sem conductor
chip1 ( Fig. 21 ( ¢ ) ) in the substrate protruding parts 4b of the thin

filmwring substyat & iy addidd o k0t BRA9RERI PASt 465 ROIIHNG I
el ectrode pads 1b, as shown in Fig. 20. Specifically, the two openings 4e

are provi dﬁg ﬁéd@oﬁ%%&?,s gﬁggt@hﬂgn&hﬁr%%ﬂ:&@geaE?dggéPo%dbOth si des of

t he seni conductor ¢ e tWwo opposite sea nings 4m are

Do 0o % % AR Pl A0S i O AL o
Eﬁlggl irgzi tnhglg%lg%ﬂ]% hsguabos;tgx(‘r)ﬁ neg Ignnro@rq_ldldhd %a@q:rsf %”Egn Bg anlu’:il g srheosljtn, qt%re]a be
CSP1l1l cam be made compact.

By cutting so as to fashion the leads 4c¢ into the beam
shape 41 shown in Fig. 11(b), the thin film wiring substrate
4 shown in Fig. 8(b) is produced.

The detailed structure of the thin film wiring substrate
4 used in the first embodiment will now be described referring
to Fig. 8 and Fig. 27.

As shown in Fig. 27, four long holes 4qg effectively
corresponding to the four sides of the substrate body 4a are
formed around the substrate body 4a.

The purpose of these holes 4qg is to reduce the
cross-sectional area when the substrate body 4a is cut off,

improve ease of cutting, and to lessen distortion when winding

up or cutting the thin film wiring substrate 4 which is in the



4e and the seal openings 4mfromthe top surface of the thin filmwring
substrate 4. Therefore, the four side faces 1c of the seniconductorsgwM?mm
can be covered by sealing resin by this bondi ng net hod. 3 ~~a -~

-50 The remaining features of the construction of the CSP15 according to
the fifth enbodi rent and of its method38f manufacture are identical to

t hose of the CSP14 of the fourth enbodi nent, so their description will not
be repeated. The_advantages, of the CSP15 of the fifth enbodi nent and of its
met hod of haAUfREtre Ry etBER 61 Pdus. In the CSP15, as the resin sealing 28
is perfornmed by applying sealing resin through the openings 4e and the seal
openi ngs 4m f r orRAhieL 1 FPLRUICAES £BnfoB POSH téPNERE BT HNY iIURtAINT Age
substrate 4, there is no need to turn the CSP15 over during the resin
seal i ng stemvidteprodicideitlyeiwrpepravedloTde engindhes atlyapf agles of t he
CSP14 according to the fourth enbodi nent and of its nethod of manufacture
are identisabstoatdbseyofa tibecG8Bi8gafo this tambrodl ierdnrda trent,l ¢d thireer
description will not be repeated. Enbodinment 6 Fig. 22 is a plan view

t hr ough t heosealingrpariidedof iaet yphe alprsdy usicuaadotwa 1sera omdisGt butdevi ce
(CSP) according to a sixth enbodi ment of this invention. Figs. 23 (a) to 23

(c) are di ggsodE $heowt Ngithen stHaglbRr0b £t fite €M EONIUGT g BRMIcGE 4ghown i n
Fig. 22 . Fig. 23 (a) is a cross-sectional viewthrough a line AAA1n Fig.

22, Fig. 23fkhdySare phevsdeathhOftde YooW tHe QpgRraadd 18wBrB diy Fbles??2,
Fig. 23 (c) is a cross-sectional viewthrough a line GCin Fig. 22 31
J UL 200 ss 1 A CSP16 (sem conductor device) according to the sixth

enbodi ment is a peripheral pad fan-in CSP as is the CSP12 of the second

embodi ment Show'héa(}%c_ﬁ{t%ei@@dcém aldrotheliass A pRstantally kdenti cal

structure to that
as thewiring pattern are also provided in these upper and lower

long holes 4g of the substrate body 4a.

These recognition patterns 4n are used to recognize the
position of the thin film wiring substrate 4 during cutting,
etc., and are such that they can be recognized also from the
reverse side of the thin filmwiring substrate 4 (side on which
there is no wiring pattern) during bonding. Specifically,
they straddle the ends of the long holes 4q so that they can
be recognized from the top surface and under surface of the
thin film wiring substrate 4.

The thin film wiring substrate 4 shown in Fig. 27
comprises plural substrate bodies 4a arranged horizontally in
a row with respect to the feed direction, however plural rows
of the substrate bodies 4a (e.g. two) may be arranged
horizontally.

In this case, the efficiency of manufacturing the CPU11l



however a difference fromthe CSP12 of the second enbodi nent is that
openings 3c to those in the thin filmwring substrate 4 are providgq ﬁ[ﬁﬁ
in the elastomer 3 to expose the el ectrode pads 1b of the sem condu {d L
chip 1, as shown in Fig. 22. Specifically, the elastomer 3 in the CSP16
conprises the two openi ngs 3c exposi ng3ghe el ectrode pads 1b, and el astoner
protrudi ng parts3b !elastic structure protruding parts) which protrude
beyond these openings 3c_and the sem conductor chip 1. Hence, when the

el ast oner Baysbat tmehededio the thin filmwring substrate 4) the positions
of the two openings 4e and 3c in these nenbers can be aligned. The

el ast oner pr ot r uSiilpgepaens1Bb Wiin He 1gi wikrisgbsdbatne tar supp bvidfednar ound

t he whol e periphery of the elastonmer 3. The resin sealing 28 (Fig. 4) in

t he CSP16 atsetdmag stpptile? 5 skblhmenbBdgnrenar epddentnas| atd elllas toesirn
sealing 28 according to the second enbodi nent. The el astoner protruding

parts 3b WAt €hcanéenProyi dedpbprbheegl astoner 3 beyond the openings 3c have
the additional effect of a dam preventing flow of sealing resin. Therefore

in the CSP16 accp didthdiP thid€esh¥tBnerbodivmiisubst3ak Jpblal, 28Q% +9@ the
substrate protruding parts 4b of the thin filmwring substrate 4 and the

el astomer pyof rﬂ‘ﬁnﬂﬂ%@fm&%%u%@.t‘r%gegéta%‘é é’ﬂaéﬂ@ﬂéf@/a{"é jﬁ)ii'ﬂéldté@%%‘é%y cut

in the cutting step own I n , So the chip package may be nade

conpact . Sgﬁgéri‘;(j C@'(%X’bé%%dcoqpteqlﬂ%t? e&hgtEQéﬂméhk%%ﬂ{‘ﬂoﬁ‘%&&%‘% g;‘”d

el ast oner cat to effective e Ssane Slze In e cutting step

Further in £h8x%§£%%h%$?%%9§ Zggl%gg.pgfts 5 forned by the resin sealing 28

are not cut’in 3 a Sealing resin conprising 50 wei ght
percent or nore of  si.lica used. The .remai ni egtures of .th
onstructi on of ThaPeEse nbBSrITHy Lt S E Uik EHPEREBHE et SHRABRErL s
nmet hod of nanufaﬁturf are identical to those of the CSP12 of the second
enbodi ment¥1sl tRei ¢l3RE@PEhtPon will not be repeat ed.

When the elastomer 3 is attached, there may be three
positional relationships of the elastomer 3 and substrate body
4a as shown in Figs. 12{a), 12(b), 12(c).

First, Fig. 12(a) shows the case where the edge of the
substrate body 4a protrudes beyond the elastomer 3 by an
protruding amount P.

Fig. 12 (b) shows the case where the edge of the substrate
body 4a and the edge of the elastomer are perfectly aligned.
Fig. 12 (c) shows the case where the edge of the substrate body
da falls short of the elastomer 3 by an amount Q.

In general, during heat curing after applying a sealing
material (herein, a sealing resin), volatile components of the
sealing material are produced as volatile gases. As the
specific gravity of these volatile gases is less than that of

the sealing material, the volatile gases escape to the outside



The advant ages of the CSP16 of the sixth enbodi ment and its method of

manuf acture are as follows. In the CSP16, | eakage of sealing resin during
the resin sealing step 28 is prevented by the el astoner protruding far i B8R
provided in the elastomer 3. As the elastonmer protruding parts 3b are

provi ded around the whol e periphery of.x7he el astoner 3 , | eakage of sealing
resin may be prevented over the whole of the substrate protruding parts 4b
of the thin filmwring substrate 4. There is therefore no need to cut the
seal i ng rediren the gppeyupazto2f tbe sgalénst MAGestéy -33 , and the contour
of the CSP16 nmay be made conpact. Further as sealing resin is not cut in
the cutting stepHt®8yea, sehknng Pesilue ppedstexnboeder yhge ptesenitbat nore
of silica may be used. The contraction factor of the sealing resin in the
resin mat ehieakaciee bakexRSEdhband nhé&iaige oifsthber byt oresttiGedpeantbt
residual stress in the sealing resin is reduced. The remai ni ng advant ages

of the CSPEgoaec@edicBdthe khgesSktt Rhembodiskeak camdadf 4iat S paBihpe) Of
manuf acture are identical to those of the CSP12 of the second enbodi nent,

so their degaki-RtioBalkk! pRetubesr epeahed. iEgbadi fRAL tThEl Sag@bf Scife Pl an
view through the sealing parts of a typical structure of a sem conductor

devi ce (CSES’)LF%%%@ Bl 012 HEVRM Bepabadt FRte Quddice HRVERL! Q1 Flgs.

25(a) to 25 ) are diagrans show ng the structure of the sem conductor

o " =D 0 . : : h
evi ce shoyq !eg_l'é‘ztgjaslzlﬁlég ggp?g)péﬂ 18 @b§EP§§E§§CE$09ﬁé é@i%&"é@r% a

line A-Ain Fi I's a cross-sectional view through a |line

B-Bin Fig, Ei.g. [ - [ | syl i CCi
o 24 ASHERTTorR ROl A 3" 4ECRRIFAREE PR RN, Y REERITS e KRB G ot

is a peripherﬁL Bad Ean=g9 CSP as is the CSP16 of the sixth enbodi nent
shown in Fr§2 229G F§2-23. It has a

After heat curing of the sealing material, part of the
components of the volatile gases in the bubbles gradually
escape to the outside through minute (intermolecular) gaps in
the sealing material, so the internal pressure of the bubbles
is released.

As a result, voids are formed in the sealing material
where the bubbles occur.

The voids create unfilled spaces in areas which should
be filled by sealing material, and have an adverse effect on
the humidity resistance and temperature cycle reliability of
the semiconductor device.

It is therefore desirable that the value of P lies within
a P value predetermined range of 0SP=300um, and preferably
0=P=100um, so that the escape path of the volatile gases is
not obstructed by the substrate body 4a, and so that the

volatile gases produced can be released outside the sealing



3 1 JUL 2UaZ -54 substantially identical structure to that of the CSP16,
however a difference fromthe CSP16 of the third enbodi nent is that hgmt

el astomer 3 is made sufficiently thick when the CSP17 is assenbl ed § @Wé
four side walls 1c of the sem conductor chip 1 are surrounded by the

el astonmer protruding parts 3c of the elgstoner 3, as shown in Figs. 25(a),
25(b), 25(c). In the CSP17, as the elastoner 3 is made thick, the el astoner
3 can be forned of a porous fluoride resin. Therefore in the CSP17
accor di ng P8tEReddevent h enbodi nent, the semi conductor chip 1 is attached
so that the peripheral side faces 1c are surrounded only by the el astoner
protrudi ng partsI8btPékassi doserutPife pret Radi Agrpect $p ¢het Iseadliast omer

3, as shown in Fig. 25(c). Fig. 26 shows the |ayout of the wiring 4d in the
CSP17. Themmeemodlof attaching (fixing) the sem conductor chip 1 shown in
Fig. 25(c) wll now be described. To performthe chip attachnment 24 shown
in Fig. 4, the sen thadother nand, lwhen pusherhiud it dide edasi 0s® rrahdyy
maki ng use of the fact that the elastomer 3 is a porous fluoride resin. As
the el ast ogBEc2ibsdah@peiitet | L@ eRS Andi the AHJee oFasht Ye HePi @ssed

under a conparatively small |oad. The thickness of the elastonmer 3 directly
under neat htfie, SABEOBAYELEr cbidRigk GARHISESEOLEDDIRATaTE GarBlf o7 than
t he thickngégﬁ%f t€§90%?ér per?phgfy of the sen?congﬁctorac Ip 1. )3 1JU

L 2002 -JSpAStapf el healdiesses qu%a%grtﬁ@i@lés@&ﬁ'ep% fepneddnta.a

structure wherein the side faces 1c on the outer periphery are surrounded

by the el agtac - gl . par f n h i

Staling rosaird Fhon ertlR Raian Phe oo e et TREM K 458 m

W ring SUbB§£8%8 4 and the openings 3c of the elastonmer 3 so as to formthe
S

seal i ng par at both ends of the sem conductor chip 1. Therefore in the

CSP17, by preSS|@gighﬁageghcg gggggreffect on temperature cycle

reliability.

It is therefore desirable that the position of the edge
of the elastomer 3 relative to the edge of the substrate body
4a is within a Q value predetermined range of for example O

=Q0=100um, and preferably 0=Q=50um, so that correct bonding

of the leads 4c can be performed.

Hence, by ensuring that P and Q are within the
predetermined ranges, a CSPll of high reliability can be
manufactured free of voids in the sealing material and wherein
the leads 4c¢ are correctly bonded.

Subsequently, chip supply 23 (Fig. 4) is performed
wherein the semiconductor chip 1 is supplied having the
electrode pads 1b on the outer periphery of the main surface
la as shown in Fig. 2(a). Chip attachment 24 shown in Fig.

4 is then performed based on the chip attachment conditions



chip 2 into the elastomer 3, the region near the center of the opposite
side faces 1c in the longitudinal direction of the sem conductor Ch&ﬁuﬁthﬁl
covered by the el astoner protruding parts 3b of the elastoner 3 wt

sealing using sealing resin, as shown in Fig. 25(c). The remaining features
of the construction of the CSP17 accordpng to the seventh enbodi ment and of
its method of manufacture are identical to those of the CSP16 of the sixth
enbodi nent, so their description will not be repeated. The advant ages of
the CSP17 &ROvRelBeléfit hoenbodi nent and its nethod of manufacture are as
follows. In the CSP17, as the elastoner 3 is a porous fluoride resin, and
as the thicknessHefeihe b dstomdyirsaditeebmenturder heath? iheswekderduct or
chip 1 can be nade nmuch snaller than that of the outer periphery of the
sem conducb6r tbhi pedjicohdusear contpct o s ciwindd can e s ltastmoesd tdmt t he
side faces 31 JU 402 -56 1c on the outer periphery of the sem conductor
chip 1 areshownotundedgby2the tkastingethpr eteddrodeppatis 3b. ofenne, fl ow of
sealing resin to the outside during the resin sealing step 28 of Fig. 4 is

prevent ed b¥mtBenghasbenehipr Ot &uelh 884 pafi t ShSopdidinds i e WNELRS AN t 0 cut
the sealing resin, so the CSP17 nay be nade conpact. The remaining

advant ages £9i mt }&r $RF14uBs e PEEEN thtBﬁo%V%t?igUqui ment and its nethod
of manufacture are identical to those of the CSP16 of the sixth enbodi nent ,

s their descripgpon;wibli ol eersaealsla, EOPUNEIY & Fighcde 3 pl an

vi ew t hrough the sealing part a typical structure of a sem con tor

devi ce (ng%?agggrgkngh%oeggsghgggh3egﬁoghggﬂtinFggis nggntion. Fi gs.

29(a) to 2 c) are diagrams show ng the structure f he sem conduct or
devi ce shown in Ex'élgSeéﬁen%g; st Sndy Cé@fé'éa%?é'ﬁ‘?ého‘{{rﬁ"h} hi;qugh a
line AAAin Fig. , FI Q. ( IS a Cross-sectional view through~a |ine
B-B in Fig4 28, gig. 29§c% IS aocrgﬁs SSCELOﬂa| vkgm&%ﬁrgggh aline GCin
Fig. 28. A csP18 f 8M'e8n 68?8r dev ge? 3cc rﬁ?na 5 8 iﬁHFﬁ
conditions shown in Fig. 5 so as to raise the joining strength
of the elastomer 3 and semiconductor chip 1.
Next, inner lead connections 26 shown in Fig. 4 is
performed based on the inner lead connection conditions shown
in Fig. 5. Two sets of inner lead connection conditions @ and
@ are shown in Fig. 5, however the inner lead connection
conditions are not limited to this.
First, a bonding tool 7 is lowered to a predetermined
position as shown in Fig. 13{(a), then one of the leads 4c¢ of
the thin film wiring substrate 4 is pressed onto the
corresponding electrode pad 1b on the semiconductor chip 1 by
the bonding tool 7 so that the lead 4c and the electrode pad
1lb are electrically connected.

The bonding method of the first embodiment is single

bonding.



enbodi ment is a peripheral pad fan-in CSP as is the CSP12 of the second
enbodi nent shown in Fig . 14 . It has a substantially identical strgghﬂi?
to that of the CSP12, however a difference fromthe CSP12 of the se 00z
enbodi ment i s that open rectangul ar 3 1 JU 2002 dam pieces 34 are

provi ded around the openi ngs 4e on the4gurfaces of the substrate protruding
parts 4b of the thin filmwring substrate 4 on the chip nounting side to

prevent | eakage of seali resin in the resin sealjn tep, 28 (FiLg. 4).
These dan1piece§f§$rapenggpﬁedtﬁﬁ ﬂﬁ?ﬁéﬁ?ﬁﬁséﬂ“ﬁﬁﬁiy%bgﬁtghﬁ ?é%éﬁn%r t he
like. In the CSP18, as the sealing parts 5 formed in the resin sealing step
28 are nottQait @9 ridatthéd te et iTng tagbemey the) elgcseqdiengalfedon cdhp?i si ng
50 wei ght percent or nore of silica can be used as sealing material. Al so,
in the CSPES,ue ldtadmeshpusidierisiidy ftdees tiegsamidaicad irthéHeongi t udi nal
direction of the sem conductor chip 1 are not seal ed and are exposed. The
remai ni ng faganrsdmpead the cdHnste Ustdadd cobyt hize CSRES aproddiceg &80 the ei ghth
enbodi nent and of its nmethod of manufacture are identical to those of the

CSP12 of tdiyessedontdeeghbdtrent, bsdy tdeiirs diefdirieat menawbkhdhng dbereepeat ed.
The advantages of the CSP18 of the eighth enbodi nent and its nethod of

manuf act ung @re APHO! ows Hehdihgy RREDSs aatie dam RjiekEs K34 e provi ded
in the substrate protruding parts 4b of the thin filmwring substrate 4 to

prevent | eajags ¢y e8dkkBeibaSERoh Nt Ad&IMRH I IRALINENE! €S- shdisegeal i Ng
resin need not be cut, and the contour of the CSP18 can be nade conpact.
Further, assfald.ng resin is not cut in the cutting step 3 ~J UL 2002
-s g 33, a sealing resin conprising 50 wei ght percent or nore of silica my

cur e bake B8 Shawdti W Ed, () € ndFaBy adated, and | o enE

The dimensions and shape of the lead 4c are therefore
designed such that the bending stress ratio ¢ is within the
range 1.0 to 1.75.

Subsequently, supply of sealing resin which is the
sealing material, i.e. a sealing material supply 27, is
performed as shown in Fig. 4.

Specifically, a resin sealing 28 shown in Fig. 4 is
performed using a sealing material (sealing resin) shown in
the sealing material specifications of Fig. 3(a,b,c,d).

In this step, the sealing resin is allowed to drip from
the opening 4e of the thin film wiring substrate 4 shown in
Fig. 1 by a potting method using a potting nozzle, not shown,
and the electrode pad 1lb of the semiconductor chip 1 and lead
4¢c of the thin film wiring substrate 4 are sealed so as to form

the sealingparts 5. Thedrip time may be for example 30 seconds

for the openings 4e on one side.



residual stress in the sealing resin is reduced. The renmai ni ng advant ages
of the CSP18 according to the eighth enbodi nent and its nethod of

manuf acture are identical to those of the CSP12 of the second embod el 2002
so their description will not be repeated. Enbodinent 9 Fig. 30 is a plan
view through the sealing parts of a typgilcal structure of a sem conductor
device (CSP) according to a ninth enbodi nent of this invention. Figs. 31
(a) to 31 (c) are dji.agrans showi ng the structure of the sem conductgr

ovi ce. shown | n 57 gL IS PRAS PoFIeeD e SebEbEREEckEPoRaT 0P vt Th cibh a
line AAin Fig. 30, Fig. 31£b) IS a cross-sectional view through a line
B-B i n Fi gangEerepndacyqy cnabyl Spaske s&alieghal PEh eRr bagh i ¢ c in
Fig. 30. A CSP19 (sem conductor device) according to the ninth enbodi ment

i s a peripharahepaePihrmd fthespizst smpbreimspiy afstaeleixmdin arsddintgent
shown in Fig. 28. It has a substantially identical structure to that of the
CSP18, howdberarabeidérefe@med f pom the hGSRLE tof repeseaghetpfehbedigrenitndg s t hat
t he dam pi eces 34 provided on the surfaces of the substrate protruding
parts 3 padthk ZOCEn therdbooE bhembhenmbiremreilibbdesubstrate 4 on the
chip nmounting side, are forned in the shape of a franme surrounding the
entire peripheryNektthe sohiingteapedisaldiuge poaks 2. sHbven elrastiognerd 3 in

t he CSP19 according to the ninth enbodi nent does not therefore conprise the
el ast omer pPEObEUHLABcBAbESedboh Filge P83t~ #sal heutang pi@eds: Sharshdwal med in
the shape of a frame over the whole outer periphery of the substrate
prorrudlngiﬂaﬁag.4é,sbnaéheoC§E%aeQC%abdb@alﬁﬁgtBgr@engh embodi nent, the
resin sealing 28 is perforned over all the four side faces 1lc of the

sem conduct or chjpsd. aﬁ?@lé%@pﬁ.ﬂ%’ggo frealgur £5 1 Qfp o8, GRS EBYChI AN Aind he

CSP14 according to the Tourth e iment and of its nmethod of manufacture

are identi S%wh? é]ci(;licésgxa‘%fezliﬁq %ﬁ_ ba oh %mgog?b%iﬂ%é@flicaéP?ﬂQ%f

description w1 e repeat The a CSP14 of the fourth
enbodlnenthgd 5&3 ge%bgﬁ gg gﬁgugaﬁbuggeggﬁggs4-okg?ﬁg.ggﬁéghe CSP19, as

all of the rfaces o6 e el astoner 3 are covered, advant ages as

when the side faﬁebsu.rrgpaforming 31 shown in Fig. 4 is then performed based

on the reflow conditions for bump forming shown in Fig. 5.

The bump forming 31 is performed by passing the material
obtained by supplying the pole material to the openings 43j of
the substrate body 4a through a reflow furnace, not shown.

This electrically connects the wiring 44 to the bump
electrodes 2 as shown in Fig. 1 and Fig. 2.

When the bump electrodes 2 are formed according to the
first embodiment, even if the CSP11 has absorbed moisture and
is passed through reflow, the side faces 3a in a predetermined
direction of the elastomer 3 (herein, the two opposite side
faces 3a in the same direction as the longitudinal direction
of the semiconductor chip 1) are exposed to the outside, so

water vapor produced during reflow can disperse to the outside



of the elastonmer 3 are exposed cannot be obtained. However as all of the
side faces 1c, 3a of the sem conductor chip 1 and el astoner 3 are CoV §{1Ef?
so as to formthe sealing parts 5, and all of the peripheral sealing parts
5 are directly joined to the substrate protruding parts 4b of the thin film
Wi ring substrate 4, the seal propertieg-(humdity resistance) of the 31
J UL 2002 -60 sem conductor chip 1 are inproved. The renai ni ng advant ages
of the CSP19 according to the ninth enbodi ment and its method of

manuf act ure*&H RSt hose of the CSP18 of the ei ghth enbodi ment,
so their description will not be repeated. Enbodinment_ 10 Fig. 32 is a plan
vi ew t hrough t h&efddW g Ipancoflisa thaficfar st¥RiaN? of a semi conduct or
device (CSP) according to a tenth enbodi nent of this invention. Figs. 33
(a) to 33 (c) amextiadgy awsrks o (T a-hd )sthaic tige 819 tha WA & ond Ut or
device shown in Fig. 32 . Fig. 33 (a) is a cross-sectional view through a
line A-A iprddurt 3CSHH Y. B3EPrisrmedr oss-sectional view through a |ine
B-Bin Fig. 32, Fig. 33 (c) is a cross-sectional viewthrough a line CGCin
Fig. 32. A CSPAGJsarguoanitduct ar cdeving)3 actandi ag Figt he itsepthfenhedi nent
is a peripheral pad fan-in CSP as is the CSP16 of the sixth enbodi nent
shown in R.a Zatdindasosi sidist@andicaid yin deig i cad s rat i eohgaimat of the
CSP16, however a difference fromthe CSP16 of the sixth enbodinment is that
seal openigygsrdanSfcase wovdsed af osddions corresponding to the two
opposite side faces 1c in the longitudinal direction of the sem conductor
chip 1 (Fig. 33 (c¢c) ) in the substrate protruding parts 4b of the thin film
wWiring substrate 4 and in the elastonmer protruding parts 3b of the

el ast oner ' %géﬂ ipn to the 3 1 J UL 2002 -41 openings 4e exposing
t he el ect r%&ieg%la S tfb, as shown in Fig. 32. Specifically, the two opposite

openi ngs 4e and ftj{l_f.ofjl‘é&’ i%o%o%'g%% QREN @%g%ghg;:ﬁep'é%\éiIQ?lgoﬁérEgsB'ici ns

exposi ng the el ec pads on both side the sem uctor chip 1,
the two seal .openi 4m.and. t he _t i f p i t
opposite ;e)téﬁjtlaglnssnclqcﬁxatud?er et iaor?e\ggcgﬁé‘}%%%%gf%gifg t(ﬁgg&pé%&ﬁgggﬁé, 3c,
and the thin filmwri ubstra 4 and el astoner_.3 are_.fo d.i

subst anti atq § %%%Or\égﬁg‘%gﬁjﬁ‘gﬁ %gg,lsv&%%e]?lﬁleo? ESiFnl(-ISSe‘aﬁfr’rga5 ;%3 %Eg\% in
Fig. 4 is perforned, sealing resin can be applied throu t he eni ngs 4e,
t he openi r‘Fg"se%,agFﬁg‘ss%}é‘Pw i g%t’ﬂ‘h?%‘h’aeﬂ%gtéﬁaﬁe LO% ggybﬁ?t he top
surface of the thin filmwring substrate 4. Therefore, _the foHr siﬂe faces
Ic of the SFHRIAGUS ol dohi Bi9- dar et & GvEF BESBCSEAPRAY el ARBYUER: s
bondi ng net hod. Further, as the el astoner 3 conprises the el astoner

prot rudi nd® parte S8 vt dh-Sr dtdudéSbeydid’t AE PoGFOSFIEECEEOPRe View

sem conductor chip 1, the resin, sealing.28 can be,gerfor nmed on all the four
si de facestBIOWFL EhéiBER TONdUELSr Thi %lﬂ.' 15(c) is a cross-sectional

view through a line C-C in Fig. 14.

A CSP12 (semiconductor device) according to the second
embodiment is a peripheral pad fan-in CSP as is the CSP1l1 of
the first embodiment shown in Fig. 1. It has a substantially
identical structure to that of the CSP11l, however a difference
from the CSP11l of the first embodiment is that in the cutting
step 33 after the bump forming 31 shown in Fig. 4, in the regions
of the sealing parts 5 formed in the protruding part 4b, the

substrate protruding parts 4b and the sealing parts 5 are



The remai ning features of the construction of the CSP40 according to the
tenth enbodi mrent and of its nethod of manufacture are identical to §Q9®€2®§
the CSP16 of the sixth enbodinment, so their description will not be
repeat ed. The advantages of the CSP40-of the tenth enbodi nent and of its
net hod of nmanufacture are as follows. 433 1 J Ul 2002 -& In the CSP40, as
all the four side faces 1c of the sem conductor chip 1 are seal ed, the seal
properties (humdity resistance) of the_ sem conductor chip 1 are |nproved
Al so, as |sHRaearAOLERN IVE st ieni i Sigsin d8aFhhg Wa¥p D8 (§PBrevent ed
by the el astomer protruding parts 3b, sealing resin is not cut in the
cutting stegn 3% made etien comt @ Lrorgfad the hasP4Dec@RPbe sipelen conpact.. 1As
sealing resin can be applied to four positions, i . e. one of the openings
3c, one of the apedmpdemdet theésseal lopesi hixyBfsemidindeessal hagdmnigng 4m
fromthe sane direction, the sealing step is made easier and productivity

is i rrprovepbw?;eag&midﬁ gt ashveida0esst0fbd hes SR ae£ DIl ngednt he tenth
enbodi nent an f its method of nmanufacture are identical to those of the

CSP16 of the si>ddeanbQdimeAaL tHe0ptkBebE td6HCHEPsi PIcam {41 nadr)be r epgat ed.
Enbodi nent 11 Fig. 34 is a plan view through the sealing parts of a typical

structure ééaﬁﬁge%g%%‘st@i19%lt@ﬁn(@§£)caﬁ@%%fibr& 50 v Bleyeptbne
enbodi ment of this invention. Figs. 35(a to 35 (c) are diagrams showi ng

t he struct i ol ﬂ Shown in Fig. 34, Fig. 35 (a) is
a Cross-sec |onaI5€ﬁ% rou QVflne A“A1n Flg. 34, Fig. 35 (b) is a

cross-sectional ]n&pu%@n_ éQ%k%f§el Sgex%%f 1%,E§§ bh§3§ Cross

sectional view't rou |ne R CSP41

é;gmf g(r)]nld ctor dg\(]] ce%ﬁ coi | nIg% tsootfhghglseev nltnhg %rertgggll {rgr{the sealgerl pher al

material cure bake shown in Fig. 4.

The remaining features of the construction of the CSP12
according to the second embodiment and of its method of
manufacture are icdentical to those of the CSPll of the first
embodiment, so their description will not be repeated.

The advantages of the CSP12 of the second embodiment and
its method of manufacture are as follows.

First, in the region of the sealing parts 5 formed in
the substrate protruding parts 4b, the substrate protruding
parts 4b and sealing parts 5 are simultaneously cut to a desired
size. As this cutting is performed regardless of the extent
to which sealing resin has spread in the substrate protruding
parts 4b (size of the sealing parts 5 formed in the substrate
protruding parts 4b), the CSPl2 can be made compact.

As the proportion of silica in the sealing resin is low,

the hardness of the sealing parts 5 after the sealing resin



the tenth enbodi nrent shown in Fig. 32. It has a substantially identical
structure to that of the CSP40, however a difference fromthe CSP40 _of @Pﬁ
tenth enbodi ment is that when the CSP41 is assenbl ed, the el ast oner 331§ 02
formed sufficiently thicker than the elastoner 3 of the CSP40 to the extent
that the four side faces 1c of the semdgonductor chip 1 are surrounded by
the protruding parts 3b of the elastonmer 3 via the sealing parts 5, as
shown in Fig. 35. In the CSP41, the elastomer 3.is formed of a porous
fluoride rBeFnhdbdeRgE FElchR %%W?B?ﬂeds?hgﬁ%.l¥iﬁuﬂé)gﬁ%t?ﬂ??ﬁﬁél G the
el event h enbodi nent, the sem conductor chip 1 is attached so that the outer
si de facesugseddiP Fu§ Big sHbFEXASIReP YO BF ed 5 PeTTFetd NG feadlag RS
protruding parts 3b of the elastonmer 3 via the sealing parts 5, as shown in
Fig 35(c).5Heeri he fheghbthed.of attaching (fixing) the sem conductor chip
1 shown in Fig. 35(c) wll be described. To performthe chip attachnent 24
shown in Fig. 4,Thber&aem conguctheintcddgrs bi sheushetl2i adcotdenel astder 3 by
maki ng use of the fact that the elastomer 3 is a porous fluoride resin. As
the el ast ogBEoRdI 8mBoRMEHE EhuobiEdetrkemkeRholit oEanahareasiuky depressed
under a conparatively small |oad. The thickness of the elastoner 3 directly

underneat higbgric811ltd thbs2082 tBd Sem cuudore e chisdindigr efQye be
made much snmaller than the thickness of the outer periphery of the

seniconducgggighggsériﬁgignr@§ghtnoghgesggbggegggtor chip 1 can be forned
into a structure wherein the side faces 1c on the outer periphery are

surrounded by the elastoner protruding parts 3b fornmed all around the

periphery. Sealing resin is then applied through the openings 4e of the
thin filn1ﬁ%£gggmngsgrate 4 and the openings 3c of the elastoner 3, and
t hrough the seal openings 4mof the thin filmwring substrate 4 and the

seal openings 3ol (1 elastorBl SN 5Rk NG PULS SPHANIPY, formed

typical structure of a semiconductor device (CSP) according
to a third embodiment of this invention. Figs. 17(a) to 17(c¢)
are diagrams showing the structure of the semiconductor device
shown in Fig. 16. Fig. 17(a) is a cross-sectional view through
a line A-A in Fig. 16, Fig. 17 (b) is a cross-sectional view
through a line B-B in Fig. 16, Fig. 17 (c¢) is a cross-sectional
view through a line C-C in Fig. 1l6.

A CSP13 (semiconductor device) according to the third
embodiment is a peripheral pad fan-in CSP as is the CSP12 of
the second embodiment shown in Fig. 14 and Fig. 15. It has
a substantially identical structure to that of the CSP12,
however a difference from the CSP12 of the second embodiment
is that in the resin sealing step 28 shown in Fig. 4, the resin

sealing 28 is performed on the two opposite side faces 1c in

the longitudinal direction of the semiconductor chip 1 as shown



t he periphery of the main surface la of the sem conductor chip 1 and the
four side faces 1c, and between the substrate protrudi ng parts 4b,

el astonmer protruding parts 3b and sem conductor chip 1. The renai n§riajylL 7002
features of the construction of the CSP41 according to the el eventh

enbodi nent and of its nethod of manufagfure are identical to those of the
CSP40 of the tenth enbodi nent, so their description will not be repeated.
The advant ages of the CSP41 of the el eventh enbodi nent and its nethod of
manuf act ur énaFégaslvdr) oms. wehlt he CBP4resas skelangstémef 8hes farpeérous
fluoride resin, and as the thickness of the elastoner 3 directly 31
JU12002 - 6bmbndémarat h t he sem conductor chip 1 can be nmade nuch smal |l er
than that of the outer periphery of the sem conductor chip 1, the

sem conduct or chppringamhdeesl h ardaad 02 8 halr id1enea] de dracewo bppasiltde out er
peri phery of the sem conductor chip 1 are surrounded by the el astoner
protrudi ngspaet $a38s enen, thkowpphisealihay Beskpttiont BE euksi de during the
resin sealing step 28 of Fig. 4 is prevented by the el astonmer protruding

parts 3b apdmkboh8uHPBECESSRY, hereWl thbe SRl dNg1e3i%1 8QrkNga SRAL may
be made conpact. The remal ni ng advant ages of the CSP41 according to the

I th I ' - d t I [ t f
The. CSPA0 BF TRE L&A Brbod oo, 0o Thert deserPETon G THonet he> o

r epeat ed. gg?gd%ggnEO%ZSELQaCQGagacﬁgggggsxag@/%g&%gggdphe seal ing parts of

a typical cture of a sem condu ice ( according to a twelfth
nmbodi t of thjs_} tion. .Figs, 37 .19 37 . di i
The structure of SCRE EER Lo BF RN Eb: SRAUTTh o6 Ghode Erro T o) i s
- ti | vi th h line AsAin Fig. 36, Fi.g,,37 (b) i
Cr osss seot PoREI CorER Lhir bghta FrhelBudifn!rrgrdesioh §eo5nEl) (T o oross

secti onal viem/through aline CC.in Fi%@ﬁggﬁgé g§P42 %seniconductor
a

devi ce) acEBMUFRBILETPRheChMRI £t ARENDBA BFFpRERaPTBRIUFARTI n CSP
as is the CSP40 of

parts 4b from the under surface (reverse side to the main face
la) of the semiconductor chip 1 so as to repeat the resin sealing
28.

Subsequently, in the cutting step 33 shown in Fig. 4,
the substrate protruding parts 4b, elastomer protruding parts
3b of the elastomer 3 and the sealing parts 5 formed therein

| are simultaneously cut to the desired size.

As a result, in the CSP13 of the third embodiment, the
resin sealing 28 is performed over all the four side faces 1lc
of the semiconductor chip 1 as shown in Fig. 17, and the sealing
parts 5 are thereby formed on all the four side faces lc of
the semiconductor chip 1.

The remaining features of the construction of the CSP13
according to the third embodiment and of its method of

manufacture are identical to those of the CSP12 of the first



3 ~ ~u~ ?00z -66 the tenth enbodi nrent shown in Fig. 32. It has a
substantially identical structure to that of the CSP40, however a
difference fromthe CSP40 of the tenth enbodinment is that the elecér HQZWZ
pads 1b are formed on the periphery of the four sides of the main surface
la of the sem conductor chip 1. As theg4four openings 4e and four openings
3c are respectively forned in the thin filmwring substrate 4 and

el astoner 3 at correspondi ng identical positions, the el ectrode pads 1b on
the four se¢wWesdbnenbe sentleeohtuéedserehtpon WahlbBobxbesEarpytefese openi ngs
4e, 3c. Sealing resin is applied through these four holes 4e, 3c in the
resin sealing stEpe 28vsotagdasoforhet®EP sealfi nhephni sd erdralintertthentour
openi ngs 4e, 3c. The renmaining features of the construction of the CSP42
accordi ng ifosthethoe! 6 menbdatvent and af tovslaeshod of manufacture are
identical to those of the CSP40 of the tenth enbodi nent, so their

description w | l1mothdecsrpeater) Jherrdvestagesdaef £4bes CEPA3r ofnd he
twel fth enbodi nent and its nethod of manufacture are as follows. |In the

CSP42 , eveanmybshahdec£l@bly Qde?r@%%%e]r@cﬁbﬁ PE0Vi gled- i f hgonald plgny of
the four sides of the main surface la of the sem conductor chip 1, the four

openi ngs 4§r§ﬁgr{:.h§sf(‘?llérrquﬁg%lﬁﬂ§d§Eyekr§sirse§é}?c%)i ¥e! é%gﬁgéohautc% thin

filmwring substrate 4 an astonmer 3. Therefore, by performng the resin

seal ing 28 oug h r_openings 4e and the four 31J Ul 2002 -67
openi ngs 3%$b%hg %Eéﬁ%ﬁé€&¥%§istance is made nore reliable, and a conpact

CSP42 can be obtajned, T r emray ni dv. S . according to
the twel fth enbodi e e%uﬂf(;t’l tésmé%mgﬁ%%gbfﬁfn%}ggfaﬁg%}%gg? ?ﬁgfe%t‘f%%lb? o those
of the CSP40 of the tenth enbodi nent, so their description will not be

repeated. BRDBUTGRnt 13

The remaining advantages of the CSP13 according to the
third embodiment and of its method of manufacture are identical
to those of the CSP1l2 of the second embodiment, so their

description will not be repeated.

Embodiment 4

Fig. 18 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a third embodiment of this invention. Figs. 19(a) to 19(c)
are diagrams showing the structure of the semiconductor device
shown in Fig. 18. Fig. 19(a) is a cross-sectional view through
a line A-A in Fig. 18, Fig. 19(b) is a cross-sectional view
through a line B-B in Fig. 18, Fig. 19(c) is a cross-sectional
view through a line C-C in Fig. 18.

A CSP14 (semiconductor device) according to the fourth

embodiment is a peripheral pad fan-in CSP as is the CSP13 of



Fig. 38 is a plan view through the sealing parts of a typical structure of
a sem conductor device (CSP) according to a thirteenth enbodinentdf£ BPhﬁ
invention. Figs. 39 (a) to 39 (c) are diagrans show ng the struct J %e
sem conduct or device shown in Fig. 38. Fig. 39 (a) is a cross-sectional
view through a line AA-Ain Fig. 38) Fi-g7- 39 (b) is a cross-sectional view
through aline B-Bin Fig. 38, Fig. 39(c) is a cross sectional viewthrough
aline GCin Fig. 38. A CSP43 (sem conductor device) according to the

t hi rt eent htleebdui né rembed iangoer ighveralinp&d of. anéi an€SPias 1%. t He EGB8R12 of the
sevent h enbodi mrent shown in Fig. 24. It has a substantially identical
structure gubshahtdillihedenkléalhomeveiure dofdlaereot ehfer ©5P1 he hGwkel/érof t he
seventh enbodi nent is that the el ectrode pads 1b are provided on the

peripheries @frtdeododrtsifiesmofcdiig i nrsuhace kaweldinkessas eprguct or
chip 1. Therefore, the four openings 4e and the four openings 3 ~ ~u~

Z002 - 68 3cnhaks LeuiRd AbneHLeRRRHLAGRRR LORF e ka8 f‘iﬂnwilrrl‘ﬁ\ﬁ,ﬂ ring
substrate 4 and the elastonmer 3 so that the el ectrode pads 1b on the four

sides of t 1 con r i ; expgsed . i resind.s th
applied vi%g?%g g%rgg%%%iﬁgghg%%gﬁggfhe foﬁg”éggﬁfﬁgg f%ﬁ%1ﬁﬁ%§’r§gin
seal i ng stegoég $0 A8 toléorn1the sealing parts 5 in the four openings 4e,

3c. The reﬁalnlng feﬁ%hres of the construction of the CSP43 according to
hose of the CSPEFOSFeFMEbveRrR SHEDHINEN, -6 Phel 71 HCc I RERSR i | | not
e e A A o R S e’ SRS Ngregnent ond
e e ek e PSRRI SSaMERSELs L e N L
hum dity resistance can be obtained even if the el ectrode pads 1b are

provi ded on t he PeT9Here edhen the Hasim spaéingf2y A6 RArfosurfde thg of the

sem conductor chip 1. As the sealing resin can be applied to all of the
f our same method as the resin sealing 28 of the third embodiment,

all of the four side faces 3a of the elastomer 3 are covered
by sealing resin as well as the all of the four side faces lc
of the semiconductor chip 1.

Consequently, all of the outer side faces 1lc, 3a of the
semiconductor chip 1 and elastomer 3 are covered together to
form the sealing parts 5, and the sealing parts 5 covering all
of the outer side faces lc, 3a are also directly joined to the
substrate protruding parts 4b of the thin filmwiring substrate
4.

Moreover, all of the surfaces of the elastomer 3 are
covered by the sealing parts 5, substrate body 4a and
semiconductor chip 1.

The remaining features of the construction of the CSP14

according to the fourth embodiment and of its method of



openings 4e, 3c fromthe sane direction in the resin sealing step 28, the
sealing step is nmade easier and productivity is inproved. Further,aai @Q@
four side faces 1c of the sem conductor chip 1 are sealed by the el¥a J W
protruding parts 3b or the sealing parts 5, the seal properties (humdity
resi stance) of 31J UL 2002 -69 theggsem conductor chip 1 are inproved.
The remai ni ng advant ages of the CSP43 according to the thirteenth

enbodi ment and of its method of manufacture are identical to those of the
CSP17 of thengéyerire enbodidasiiicaslo tohehpsgesér Hpei ©FP W 19f Hdte Bdireheat ed.
Enbodi ment 14 Figs. 40 (a) to 40 (c) are diagranms of a typical structure of
t he unconnechbedihead, ofo atsent coaslccipridevivtkl accbrdé ngepeabeflourt eent h
enbodi ment of this invention. Fig. 40(a) is a cross-sectional view when the
unconnect ed | eadrhes ddeantabes o840ty card4Fo f.t 0 ohr aheents@dImaec tnonal

vi ews when the unconnected lead is not bent. According to the fourteenth
enmbodi nent ;i ¢ § hee Slgddl CONAUEHOF a dlEN+ E€€afE£FY s8DWBws N Enbodi nents 1 to 13 has
an unconnected |lead 35 (one of the leads 4c which is not connected to the

el ectrode pads I, ofnd hesse candiict oJf GHed shirfaHiss neoRNRALRE dhigad 35
may or may not be bent. Due to the unconnected | ead 35, the node of the CSP

can be changad, g¥gledds CHAN0BAALCLALUAELERRSA s Aol {S1oMe WddW 3

configurations a e set up by selecting connection or no connection
o e ocbs L6 e el o e SR rAdB. et JIRLS! O
10 SonneCtAgn,of AL 4 AELLTIEd dy A olng oRl 8 @uf 1 e
taken as aa?n Xe &l‘,teor;[ugr sacrrei bceoéehreeéj nsCoO%%ecttoe%olr?na%h?éS sseg %g‘ rf)alz_’it%' 40.
5, and all of the peripheral sealing parts 5 are directly joined
to the substrate protruding parts 4b of the thin film wiring
substrate 4, the seal properties (humidity resistance) of the
semiconductor chip 1 are further improved.
The remaining advantages of the CSPl4 according to the
fourth embodiment and of its method of manufacture are

identical to those of the CSP13 of the third embodiment, so

their description will not be repeated.

Embodiment 5

Fig. 20 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a fifth embodiment of this invention. Figs. 21(a) to 21({c)
are diagrams showing the structure of the semiconductor device
shown in Fig. 20. Fig. 21(a) is a cross-sectional view through

a line A-A in Fig. 20, Fig. 21(b) is a cross-sectional view



It wll however be understood that the same features can be applied not
only to the seventh enbodi nent, but to any of the first to thirteenth
embodi ments. In the CSP17 shown in Fig. 40 (a) , the unconnected Rehdl38ll s
bent towards the el ectrode pad 1b of the sem conductor chip 1. In this
process, instead of making a connectio#9w th the bonding tool 7 in the
bondi ng step, the lead 4c is pressed down by the bonding tool 7 (i . e. in
the direction of the main surface la of the sem conductor chip 1) to the
ext ent thathipugdbes ligte BoBchn tfie .eP8ctFodle Pald)1bs & ruswsr Wakir®b) and
(c), the unconnected lead 35 is not bent. The CSP17 shown in Fig 40(b)

r epr esent svaewt aheouwbtr a LheeugednhactFed.l 28d 35 which is not bent is

encl osed inside the sealing part 5. The CSP17 shown in Fig. 40 (c)
represents a statec®bere(sbeitonded tdhedentoanecd estdaagl 35 sy ot fith not
bent protrudes beyond the sealing part 5. As the surface of the sealing

part 5 is sRRBUWAALnEEPEesSet Whedy 4 N8P &Eainnd nf e8iPNaksSisufed, cdBey of
unconnected lead 35 is left projecting. Fromthe viewpoint of sealing

propert i estg&\h%ukbﬁ ﬁﬂbg?ﬂ_@ﬂ%? QhoRBViser{ §SP) sConRr£sgs 14e uncapnect ed

8
| ead 35, ~ uu~ | oot - it is desirable that the unctonnected lead 35 is

bent in thg Q%S‘g%ﬁﬁ!agg# ??eﬂ%%a&”é%%?tﬂ}ﬁt hg $AOLCQRAUGLORERLP 1 as

shown in Fig I's not absolutely necessary to bend it and it

may be unbent. _as_sho Ln Figs. , : efmai.ni f eat.ur of the
coﬁst ructi %ﬂwg é‘fhaé as\gfn#%ro%n u%tforfo%S%ecég%%P?IQ%:%r%\%kp%nﬁ?ﬁl%%ﬁt eent h
enbodi nent , ar igenti al to.those of the first-thirteenth _enbodi nents, so
their desc?Fpgpa P RBETHEPe Qa?éa.P?ﬂglégé aéegoﬁ6 lﬁgéessarily
conprise the unconnected Ieaﬂ 35 describeg in.éhe fourteenth egbodinent,
thi s unconfiBEEEFPPREINISReRG G¥RICHRBENEFNGIER FﬁgeFuﬁEtFBnt £ the CSP.

It will be_understood_that the unconnected | ead can al so ,
longitudinal direction of the semiconductor chip 1l (Fig. 21{c))

in the substrate protruding parts 4b of the thin film wiring
substrate 4 in addition to the openings 4e exposing the
electrode pads 1b, as shown in Fig. 20.

Specifically, the two openings 4e are provided at
positions exposing the electrode pads 1b on both sides of the
semiconductor chip 1, and the two opposite seal openings 4m
are provided in a direction at right angles to them, in the
thin film wiring substrate 4 of the CSPl4 according to the
fourth embodiment.

Hence, when the resin sealing 28 shown in Fig. 4 is
performed, sealing resin can be applied through the openings
de and the seal openings 4m from the top surface of the thin
film wiring substrate 4.

Therefore, the four side faces lc of the semiconductor

chip 1 can be covered by sealing resin by this bonding method.



be used not only in the seventh enbodi nent, but also in any of the
first-thirteenth enbodi nents. Next, the effect obtained by the
sem conductor device (CSP) according to the fourteenth enbodinent§wﬁMk2mﬁ
described. In the CSP, a desired circuit can be constructed by selecting
t he connect ed/ unconnected | eads 4c usi-f@g a common pattern, so it is
unnecessary to provide separate wiring patterns for each product. Hence
common parts may be used for different CSP, and as a result, the CSP can be
manuf act ured at JTBWEETESSE NIRRT TRBS (5P thes CPRETEHESARBCY BdN%ea8P35, by
bendi ng the unconnected | ead 35 towards the el ectrode pad 1b of the 3~ 1
JU 7002 -Fxeshinorductis high lemeodingreoraedtel 1eadiashod gbt | eft
exposed outside the sealing part 5 after resin sealing, so humdity
resi st ancenamsifampnoedrecAi dentbyabendiipshe funhbent@ei € f ¢he 85urovhar ds
the el ectrode pad 1b of the sem conductor chip 1, the unconnected | ead 35
can be firenpypdieadred i9sitde ihelssatimgl parti bl even hdenepdwetsdr f ace of the
sealing part 5 is depressed. This reduces the limtations on the sealing
resin and increasrsatilentedler ooftis€@IME bEStRE #ihAdh eadbdde mésedand
Enbodi ment 15 Figs. 41(a), 41(b), 41(c) are cross-sectional views show ng a
typical stypciid ndisidi & Ml @davnes S faceryTdgg, thin filmwring
substrate in a sem conductor device according to a fifteenth enbodi nent of
this invention @ndyd ¢epr? GA) cnetZelih schd i) 8f ¢sCHASEaSREL B2
views using a two-layer wiring thin filmwring Substrate in a
sem condu Vi : i j ftee di o] hj
i nventi on%@l%%d %eeaficeig’%r S‘J héeg:ivl\;lI %h%%fgi (;' eet %g)%tnﬁ?rﬁ%%f i4llgrang\%l\ndr %Hé %léj%%t rate 4
in the sem_cqn [.C o LN he fi +fourtee
enbodi ms\ntrg & e\%{n}g}iél %Eﬂ g%?é'gygpgw]?%]n%gfg%?r%dg%éﬁ?yé%ﬁe)t r?géitg\?e?é%ﬁs?%gmof t he
t ape base nmateri al | ast oner .side),. accordi to.the fift enbodi nment
the thin f11 M rsﬂp(fecsrlﬁs)cspt ;Eea(t et%frie)s & E“r?eP%s‘?%&Pe e ?erthguﬁsgig W?an
wherein thg wirin%is f ar med nlny on the surface %i,de of .t he

uring the resin sealimng step, so productivity 1s improved.

The remaining advantages of the CSPl4 according to the
fourth embodiment and of its method of manufacture are
identical to those of the CSP13 of the third embodiment, so

their description will not be repeated.

Embodiment 6

Fig. 22 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a sixth embodiment of this invention. Figs. 23(a) to 23(c)
are diagrams showing the structure of the semiconductor device
shown in Fig. 22. Fig. 23(a) is a cross-sectional view through
a line A~A in Fig. 22, Fig. 23(b) is a cross-sectional view
through a line B-B in Fig. 22, Fig. 23(c) is a cross-sectional

view through a line C-C in Fig. 22.



31JUI 1002 -73 tape (bunp el ectrode side), or two |ayer wiring Oimm
w Il now be described using the first enbodi nrent (CSP1l), second eﬁﬂ t
(CSP12) andsevent h enbodi nent (CSP17) as exanples. First, Fig. 41 shows the
case where the thin filmwring substrate 4 is single |ayer surface wred.
Fig. 41(a) shows the case where the exjlernal structure of the sem conductor
device is that of the tape (e. g. the CSP11 of the first enbodi nent). Fig.
41(b) shows the case where the external_structure of_the sem conduct or
device is that df PRnl EPHGREINCHOR devg celt RECESPERND Y hEes & Shé
enbodinment ) . Fig. 41 ( ¢ ) shows the case where the external structure
of the sen¢mordiiment idewd periiphematl phdt henelnstdheas (& gha KEPE8PLT of t he
sevent h enbodi nent). Herein, the single |layer surface wiring is the wiring
4d fornmed dnetdeconp enipd@oecof s$hmwt ape Biase Ifatasrd dfiglg Idf. t A¢ bhisn film
Wi ring substrate 4, and a solder resist 4r which is an insulating coating
of appr oxi areg @byt difk 101 BP~1 dert hi ekhesisrustins ned ettapoohit shexcspr2 ng t he
bunmp | ands 4f on the tape base material 4g (Fig. 27). By using this single

layer surfiaegewr @i fFerdind Frekness ofpihe satdesaesicsbmbbdimeanl y 10
to 30~tmwhich is relatively thin, solder corrosion in the region of the

joins of the tlwﬂaobéﬁ@ﬁﬁghé he BHBBeO! £GHOERSN 2 1 B SHARRF §AEL L 2AMe
unevenness in the attachnment height of the bunp el ectrodes 2 is reduced.

3 ~ ~U~ 20p% el fr Bl 94eA% BAOWS, Lhe CAse yher & EBeei;t?khé‘e fHdMEMEE PEge

substrate 4 has"two layer wring. Fig. 41(a) shows e case where the
AL, AL oA S sl ey 0 43 Bl o 2P, (=, 0.
ext el SLLUCL e e U0 ST SEIBNEL Bl 5 g LAt oSl o gont out
two openings 3¢ exposing the electrode pads lb, and elastomer
protruding parts 3b (elastic structure protruding parts) which
protrude beyond these openings 3c and the semiconductor chip
1.

Hence, when the elastomer 3 is attached to the thin film
wiring substrate 4, the positions of the two openings 4e and
3¢ in these members can be aligned.

The elastomer protruding parts 3b of the sixth embodiment
are provided around the whole periphery of the elastomer 3.

The resin sealing 28 (Fig. 4) in the CSPl6 according to
the sixth embodiment is identical to the resin sealing 28
according to the second embodiment.

The elastomer protruding parts 3b which are provided in
the elastomer 3 beyond the openings 3c have the additional
effect of a dam preventing flow of sealing resin.

Therefore in the CSP16 according to the sixth embodiment,



the external structure of the sem conductor device is that of the '?ﬁhﬁﬂﬁr
(e. g. the CSP17 of the seventh enbodinent). In the case of two Ia?e‘r
wiring, the wiring 4d is fornmed on the top surface and reverse side of the
tape base material 4g of the thin filmwring substrate. The wiring 4d of
the top and reverse sides is electricakty connected by through holes 4w,
and a solder resist 4r which is an insulating coating of approxinmately 10
to 30~.tmthickness is forned at points excluding the bunp_|ands 4f on the
top surfackhefsehet¥ape basbrwaiegiaprig. 4phefr égﬁi APAY féaluyeésivg t he
construction of the sem conductor device (CSP) according to the fifteenth
enbodi nent sabetideat 4 cahd t the holses tofmathe farstding freurte et Hasnibediedent s,
so their description will not be repeated. The CSP does not necessarily
have both ¢thelsimnglag bayeimsitdracesiiy icng andclideutwdrigageepvid 3 ishgwn
described in the fifteenth enbodi nent, and may have only the single |ayer

surface Wi ihngigAl 50, sbtths dhdersierdgehabyt bespafieatomnpscr.3-1 J U | Z002
-75 may be applied not only to the first, second and sevent h enbodi nents,

but to any of theyddisicd 01§ ourheenshc &PodE MERE SthfRCPL thngit Onghe
fifteenth enbodi ment, even when the nunber of bunp el ectrodes 2 1ncreases

and compl e,k £iige 25240 O DGO TP d heyivd N Adhds,d1qy el Qalhe both

the top and reverse sides of e tape base material 4g via“the through

hol es 4w sgiégaintpﬁe\(;\ggﬁk?ﬁ%v%gég%ﬁ possible. As a result, the CSP can

be manuf actured even er of bunp el ectrodes 2 increases.

Embodi ment. 16 F gg. 430, 43(bLoidi ) 3L arp AN araed pattiel

cross-sections show'ng an exanpl e of a’l €a Ssi'hg sequence-in a
cmbodi ment UGt {RFLY FUBRETon E a8 FGTT bukot 0. CH3( 9y EBERE: B Bona? ng? Fi
) . . g Fig.
43(b) durisngaPJ(_)I[l]gilp Sfl’ll gc'omi%_)3 ics)inac_:}c tS%r wggggitngercent or more of silica
may be used.

The remaining features of the construction of the CSP16
according to the sixth embodiment and of its method of
manufacture are identical to those of the CSP12 of the second
embodiment, so their description will not be repeated.

The advantages of the CSP16 of the sixth embodiment and
its method of manufacture are as follows.

In the CSP16, leakage of sealing resin during the resin
sealing step 28 is prevented by the elastomer protruding parts
3b provided in the elastomer 3.

As the elastomer protruding parts 3b are provided around
the whole periphery of the elastomer 3, leakage of sealing resin
may be prevented over the whole of the substrate protruding
parts 4b of the thin film wiring substrate 4.

There is therefore no need to cut the sealing resin in



Fig. 43(d) after sealing Figs. 44 (a) to (c) and Figs. 45(a) to (c) are

enl arged partial cross-sections show ng anot her exanple of a |lead BiFUthml
processi ng sequence in a nethod of manufacturing a sem conductor device r
conparison with the lead tip processing shown in Fig. 43. 3 ~ ~u~ zoos
-76 Fig. 44(a) before bonding Fig. 44(#%- during bonding Fig. 44(c) after
sealing Fig. 45(a) before bonding Fig. 45(b) during bonding Fig. 45(c)
after sealing The sixteenth enbodi nent concerns the tip processing of the

| eads 4c duné ngtbhoimdy g eipn 38heaséntbenduttiarr ddvicbe CEBPY maowe imadehe
first to fifteenth enbodi ments. The sixteenth enbodi nents wll be described
usi ng the &gMacedescribed in the seventh enbodi nent as an exanple. First,
in the conparative exanple shown in Fig. 44, as a distance P shown in Fig.

44 (a) is rel atimetyhéong sebeibgndeBdnt DOMot icdcmMethd lamwaried) stepper form
bondi ng as shown in Fig. 44 (b) , and then the resin sealing 28 (Fig. 4) is

performed {93 fof mdd1e rRealdsng Pambr sangShOWIel §hl Ber ddh €)oMinfiUb et 1 P
processing of the leads 4c. In this case, as the distance P shown in Fig.

44(a) is rglptiyely, 1 Qog,cdhe whole tip of the lead 4c after bonding is
conpl etely enc+osedYW?tﬁ?% the sealing part 5 as shown in Fig. 44(c). In

ne Somar ot ve SIETLE A Eafl: SO laianie £ S, (B S0,
pondi 19 sspSPRIm EiS 13 (0 neait e en hosemlin 840 'S
Wi t hout tiPeg{gggfséggegé {Qetﬂgageéfing resin is reduced.
The remaining advantages of the CSP1l6 according to the
sixth embodiment and of its method of manufacture are identical

to those of the CSP12 of the second embodiment, so their

description will not be repeated.

Embodiment 7

Fig. 24 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a seventh embodiment of this invention. Figs. 25(a) to
25(c) are diagrams showing the structure of the semiconductor
device shown in Fig. 24. Fig. 25(a) is a cross-sectional view
through a line A-A in Fig. 24, Fig. 25(b) is a cross-sectional
view through a line B-B in Fig. 24, Fig. 25 (c¢) is a
cross-sectional view through a line C-C in Fig. 24.

A CSP17 (semiconductor device) according to the seventh
embodiment is a peripheral pad fan-in CSP as is the CSP16 of

the sixth embodiment shown in Fig. 22 and Fig. 23. It has a



In this case, as the distance P shown in Fig. 45(a) is relatively short,
tip processing of the lead 4c after bonding is not perforned as sBAwWUL?
Fig. 45 (b) , so the tip of the lead 4c after bonding protrudes beyond the
sealing part 5 so that it is exposed as shown in Fig. 45(c). On the other
hand, in the CSP17 of the sixteenth emdoedi nent shown in Fig. 43, the
bonding tool 7 is | owered straight down toward the el ectrode pad 1b of the
sem conductor chip 1, and the el ectrode pad 1b and the | ead 4c of the thin
filmwrimusasstrialedvidentifeh sdira@turealre Fhesrimeehe IR & hBOPRESSI ng
action of the bonding tool 7, as shown in Fig. 43 (b) . The bonding tool 7
is then naveil fifretdredifrent ithre ¢iSPlte offi phef thhedl embbodemehor izohhak

di spl acenent) effectively parallel to the main surface la of the

sem conducii Qhigroheras sbomadénstf ficidic)y Spetk fteal lthe akrer bendi ng,
the pressure of the bonding tool 7 is renoved, and the tip of the bonding
tool 7 is fislacedthytany edates 1 1aroudio A the embiQ drituzAsyt Bhiput
preferably 30 to 200~.tm) in the direction of the tip of the lead 4c, then

the resin s5eald RYSHLERIRY io? peef Of 4BosOr asrd oy the seald Bg pREt 5 as
shown in Fig. 43(d). The splash angle near the tip of the | ead 4c can

therefore be Jmie,sral Iads S:[}ﬁ)v;lrt)\]iy ri 00558 Whentthedip processing of
: e

the | ead 4c 1s perforne ondi ng” t ool may first be raised by a

pr edet er m ned ar%uq__the( %5%17'51 Ea}%e]t%ggnaéllnrggst{bg%ﬁlp[;efig ahlae (jg'%’ith{ 60, at the

same time as the pressure of ( I'S” renov and then

or of er abl y* S0 (B0 Cah Hh BTGLs brt drOTHE 1 Por S Tedd dc.
moved by t he pr SNEPEEAAd SO T E LRS00 it TERETably 30 to

i st ance PRI vGP SRBIE BOHEEAEIeRoPal| et AT Bhe BP5] EREI ng

| ead 4c and a thickness E of the el astoner 3 (e. g. P~ L-E, _but preferably
PAL- E- 100-R853Pherfnke F 105 LB6REI 1§ 1S FEEAPHPAGIP LY B SREWRIFATEINGT 43 (a)
are not satisfied, it is not necessary to performtip processing of the
lead 4c. IREIHTYAIAT RIS B dFFeEtilst §FTURAUTE PrOtREA1pSr PREGFAr PE
necessary to performtip processing of the | ead 4c regardl ess of the
di stance Fthe eadpatamehd + M kHed& BEBHOWh- i4P /)y, 43(a). The renaining
features of the construction of the
Fig. 26 shows the layout of the wiring 44d in the CSP17.
The method of attaching (fixing) the semiconductor chip
1 shown in Fig. 25(c¢) will now be described.
To perform the chip attachment 24 shown in Fig. 4, the
semiconductor chip 1 is pushed into the elastomer 3 by making
use of the fact that the elastomer 3 is a porous fluoride resin.
As the elastomer 3 is a porous fluoride resin, it can
be easily depressed under a comparatively small load.
The thickness of the elastomer 3 directly underneath the
semiconductor chip 1 can therefore be made much smaller than

the thickness of the outer periphery of the semiconductor chip

1.



sem conduct or device (CSP) according to the sixteenth enbodi nent ﬁiﬁ
identical to those of the CSP shown in the first-fifteenth enbodi Hglz@é
their description will not be repeated. 3 ~ ~u~ Zoo2 -79 The tip
processing of the | ead 4c described in the sixteenth enbodi ment is not

i ndi spensabl e, and may be omitted. It -$% understood that these features may
be applied not only to the seventh enbodi nent, but also to any of the first
to fifteenth enbodi nents. According to the sixteenth enbodi nent, regarding
connection of th&S lEeBESHEL, t Hee HSHSONMNE toxt FRIPehgeR BF taraneddatsc is
prevented from protrudeing nore than is necessary above the top surface
(mai n sur facettad twfe tiwessin dchedgdter fehep lcregdith endef pelé ppesivt i ons
of the electrode pad 1b on the sem conductor chip 1 even when a | ead 4c
that is | oagersumeureifid bedHerdtls tiomelopdetrudieng marnttee3bi fowfed ha 1l ead 4c
is prevented from bei ng exposed outside the sealing part even after the

seal i ng pagtognbashbegar{pheed. by the resin sealing 28 of the |ead 4c and
el ectrode pad 1b, and as a result, the humdity resistance of the

seni conduct or deyige; AESPAIn | Ss N rBld 1Bl ce .« e "Rt oblnfigs 48 shows
an el astomer specification showing a typical color specification of the

el astoner {(elgad ich i3t FUCHUFE) 1 A5 et e aeﬁ&%@eb@hiﬂgyﬁi ﬁicﬂsﬁ%ﬁé

according to a seventeenth enbodi nent of this invention.

sevent cent by £pbagLIeiag thecGagsoi I e dleses Lhed bere . Goloidoe

el astoner I's us ~ ~ ~u~ 2002 -80 sém conduct or device

shown in tpﬁef%%§£$%$%§L§S§eg£?%efbodinents. Specifically, the el astonmer 3

of the CSP™I'h 0 sixteenth enbodinents is colorless, and it is an

effectively Therefore in the CSPl7, by pressing the semiconductor

chip 1 into the elastomer 3, the region near the center of the
opposite side faces lc in the longitudinal direction of the
semiconductor chip 1 is covered by the elastomer protruding
parts 3bof the elastomer 3 without sealingusing sealing resin,
as shown in Fig. 25(¢).

The remaining features of the construction of the CSP17
according to the seventh embodiment and of its method of
manufacture are identical to those of the CSP16 of the sixth
embodiment, so their description will not be repeated.

The advantages of the CSP17 of the seventh embodiment
and its method of manufacture are as follows.

In the CSP17, as the elastomer 3 is a porous fluoride
resin, and as the thickness of the elastomer 3 directly
underneath the semiconductor chip 1 can be made much smaller
than that of the outer periphery of the semiconductor chip 1,

the semiconductor chip 1 can be attached so that the side faces



transparent body which transmts light. On the other hand, the elastomer 3
(elastic structure) of the seventeenth enbodi ment conprises a colif ijiho2002
agent in the adhesive |layer 3e forned on both sides of the skeleton |ayer
3d (Fig. 47 described hereafter). Specific exanples of the specification of
the colored elastonmer 3 are the specifijéeati on 1~ and specificati on~2 shown
in Fig. 46. The coloring agent used here is carbon. In the col ored

el astomer specifications 10 and ~2 shown in Fig. 46, the adhesive |ayer 3e
on both siHeLnftheOier KU ILsRF B ot SEHCIHE P OrF P ahedte however
the invention is not limted to this arrangement and the adhesive |ayer 3e
on only orsumiindry worhke relart Gt oOHTRLEYRMT Barthedpecifications OL
and 2~ shown in Fig. 46 of the seventeenth enbodi nent, the adhesive |ayers
3e contain the d®Emre ng lagent, shahengrréheni e ertrediudtsd. deagerimki chei s t he
skel eton layer 3d may al so contain the coloring agent, or both the adhesive

| ayer 3e atskimhecskedlnet enebay@roBdimay 4chatpt v émtead Ayorhrgedgebbmekn ot her
words, it is sufficient if at |east one of the parts conprising the

el ast oner @rSOAI@ M gdre £olokhAY: 80EHtunnecdedsaty P4t thel Bebilen
specifications C and C showmn in Fig. 46, the coloring agent was cargon

particles, domwevess the X Nhyalemade iocd imted to this and may be
anot her inorganic pignent or organic dye. In the specification ~I and ~

shown in Fig. 4Gnd herpakiind sR0RREoLS B agke ADON ol dilly G0l Phbng

agent may be red, blue, green, pink, y ow or another color,” or an

ot o o g Sl TRSRETIL B9SaLHSA o theccoR i L Gonl b
i denti cal i J fi - 84 xt th di ts,
dentical Lo bhose o Hle GOF SR LRl ldslasbad et e ents, so

2ﬁts)gljsjhlealn¥denseccreisl§tairé/n fv?irllt hrgaotelbaestroer{.p(arat3ed.n the CSP of the seventeenth

Embodiment 8

Fig. 28 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to an eighth embodiment of this invention. Figs. 29(a) to
29 (c) are diagrams showing the structure of the semiconductor
device shown in Fig. 28. Fig. 29(a) is a cross-sectional view
through a line A-A in Fig. 28, Fig. 29(b) is a cross-sectional
view through a line B-B in Fig. 28, Fig. 29(c¢) is a cross-
sectional view through a line C-C in Fig. 28.

A CSP18 (semiconductor device) according to the eighth
embodiment is a peripheral pad fan-in CSP as is the CSP12 of
the second embodiment shown in Fig. 14. It has a substantially
identical structure to that of the CSP12, however a difference

from the CSP12 of the second embodiment is that open rectangular



to contain a coloring agent. However, by arranging for the elastone3 31}%
contain a predeterm ned anount of col oring agent according to the T JuL2002
sevent eent h enbodi nent, the transmttance of the el astoner 3 can be | owered
wi t hout affecting basic properties of the elastoner 3 such as elastic

nmodul us, thermal expansion coefficient7-flame-retarding properties and

hum dity absorption. In this way, the circuit of the sem conductor chip 1
may be obscured fromlight. 3 ~ ~u~ Zooz -82 As a result, ultraviolet

radi at i on,dagt @1 e sch 4rir & RISW idrsb arean o feratdranigigs e sehitdshduct or
chip 1 can be bl ocked, and stability of the electrical circuit of the CSP

i s enhancehir By ass bigtloardudrs tas teoport ngd agentg r tas gledétErenithed i it
obscuring effect may be obtained by a small addition anount, so

det eri or atwian ref sthibetbasec: ehattas tal paidwast g hdeet aprenent3l sayade
suppressed to the mninmum Al so, by incorporating the coloring agent in at

| east one gf dhe iahesike |3yalte 3ediat kesaltihan dte skel @tiqn layer 3d of

the el astonmer 3, the elastoner 3 can be colored at | ow cost. Enbodi nent 18

Figs. 47(a) 1o 47dde ol ML GHA e rSRRWIRG HXER 9% ol Wisget ai | ed

conposition of an elastonmér 1n a sem conductor device according'to an

ei9hteent@d§@¥%§!g%ﬁiﬂﬁoﬁrﬂ {?gytion. Figs. 48(a) to 48(e) are conponent

[
charts show ng €Xx es of the detailed conposition of an elastoner in a

rts shoving i . . .
hventi on.  Fi g tB08) CToLaB(0) SRow S T ay Sl e Bk irie ahdnE 5t (e
h 5-1 t t .. .Embodi t .18. i fi teri f
ach compGitHit P AEPGnEr LK ORb:CameEBnaEEohddRyi Cog C) " of i he

I h;séégg\/%%%ggggge{rgggﬁ r(r:%%psfisl_i%rgegg’welzilgqlst pég."cae?l% g].g ngoal)e to(% élBll(ng show

can be used as sealing material.

Also, in the CSP18, the two opposite side faces lc
parallel to the longitudinal direction of the semiconductor
chip 1 are not sealed and are exposed.

The remaining features of the construction of the CSP18
according to the eighth embodiment and of its method of
manufacture are identical to those of the CSP12 of the second
embodiment, so their description will not be repeated.

The advantages of the CSP18 of the eighth embodiment and
its method of manufacture are as follows.

In the CSP1l8, as the dam pieces 34 are provided in the
substrate protruding parts 4b of the thin filmwiring substrate
4 to prevent leakage of sealing resin in the resin sealing step
28, the sealing resin need not be cut, and the contour of the
CSP18 can be made compact.

Further, as sealing resin is not cut in the cutting step



3 1 JUL 2002 -83 the elastonmer 3 conprises three layers, and Fig. 48(e)
shows the case where the el astoner 3 conprises five layers. In the 3f1' Y& 2002
| ayer structure, other thin adhesive |ayers 3e are formed between the

skel eton layer 3d and the two (outernost) adhesive |ayers 3e. According to
t he ei ghteenth enbodi nent, a specific-8xanple of this five |layer structure
is showmn in Fig. 48(e), but in Fig. 47 and Fig. 48, it is particularly
effective to use this five layer structure when filmlayers are forned on
both si desof a Feadikaidetres irayempad siingt SAdWef 986aPrPr§eRay BFsMPREt BiE

el astomer 3. In an elastoner 3 wherein the outer upper and | ower |ayers are
filmlayerss,lidee mege ff uddd. five | ayer structure further reduces the
rigidity of the filmlayers (adhesive layers 3e) . As a result, the
rigidity of the ™easboneac8ibs fdstor educkd,sesd itlierekast omeheenssiy nol ds
to the contour of the |eads 4c and the contact of the elastonmer 3 is

i nproved. ndieiinl cheenBhRel 29 stdwredehregnponent: hefr ddye reaskeanesnd are
not limted to those of the eighteenth enbodi nent shown in Fig. 47 and Fig.

48, and the slasihionardBy @l shdesdnid ird Ayeri Strdkide® Wherein the
nunber of layers is not limted to three or five. It is preferable that a

porous material ((for AgLdlingdaalaHehHES OF dHY TRAOUSRIBHAL, £REET 10

the first enbodi ment) conpri'sing a 3-di nensional nmesh structdre is used for

the skel e_te%g;ﬂotgyt%hg%@men% and s %Q%d‘c?@%)ﬁfa%@i | ngof LALUE £S5, OF the

constructio sem conduct or device according to the elghteenth
enbodi nent_ are |dentd t S §Qﬁ¥é?i i e fir it

sevent eent et%béo% nm%ﬂnftzfl,e sdohb%io(raf ggehsetc ﬁ%&%?%n W lﬁ%ir}‘{)]’e g;depté%aetlerg.

Enbodi ment, 19 Fig.. 49 (.a), ,_ (b)._are diggrans show ng typical thicknesses of
t he skel et%%qréﬁﬁloﬁdslgl&h&?(%ebﬁ aryeé)resaa};lgeﬁia'an el astoner of a sem conduct or

devi ce according to a nineteenth enbodi nent

Embodiment 9

Fig. 30 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a ninth embodiment of this invention. Figs. 31(a) to 31l{c)
are diagrams showing the structure of the semiconductor device
shown in Fig. 30. Fig. 31l(a) is a cross-sectional view through
a2 line A~A in Fig. 30, Fig. 31(b) is a cross-sectional view
through a line B-B in Fig. 30, Fig. 31(c) is a cross-sectional
view through a line C-C in Fig. 30.

A CSP1l9 (semiconductor device) according to the ninth
embodiment is a peripheral pad fan-in CSP as is the CSP18 of
the eighth embodiment shown in Fig. 28. It has a substantially
identical structure to that of the CSP18, however a difference
from the CSP18 of the eighth embodiment is that the dam pieces

34 provided on the surfaces of the substrate protruding parts



of this invention. The nineteenth enbodi nent concerns the thicknesses of
the adhesive layers 3e (Fig. 47 and Fig. ~8) and the skel eton |ayer 33djyLr1002
the el astoner (elastic structure) of the sem conductor device (CSP) shown
inthe first to eighteenth enbodi ments. Fig. 49 shows the case where the

el astomer 3 conprises three layers. Fijsst, in the elastoner 3, the

t hi ckness of the tape side adhesive |ayer 3g is made t hicker than the

wiring 4d of the tape base material 4g ( a . . at least 1. 2 tinmes or at
| east 1. 54piekshhe Speit 1§k |vg/1rmrsubﬁtrea<feﬁqﬂ ®n dre [fihgin @esingfinche
wiring 4d is 18m the thickness of the tape side adhesive layer 3g is at

| east 21. 6siden arepfefredhlry tae skase (Fradnirame8strfoundipg0zhe &ntEurt her,
when for exanple the thickness of the wiring 4d is 25~.tm the thickness of
t he tape speeipiiéesi v& tlayesuBgtratatpreastddfig. paros poeferably at | east
37.5um Fig. 49 (a) shows the case where the tape side adhesive |ayer 3g

(adhesive layer mgh aspdétdet 3 nifi tHEVWCEPDY StbstdBhE) tanghéhgigbhp side
adhesi ve | ayer 3h have the same thickness. As an exanple, the thickness of

these two éxﬁb’&ﬁﬁnéﬁt:’@oé@ 29d Eﬁerébbggnééﬁpﬂséh@hékghggeamlagyer 3d which
is the internediate layer is 100~.t If for exanple the thickness of the

W ring 4d §?%§&€%52§%£P§St%h kfg Qg t he upper and | ower adhesive | ayers

3e (herein; I de eS|v Iayer 3g and chip side adhesive |ayer
?g%aistﬁ?;k;ggs%%$t¥ﬂ a§ %%%% ;P§6%§ﬁiﬁiqg_k§§e %%géhiﬁéggﬁghbggg
where the tap i de gd eS|¥eeIa g£ ge£adh§skve | er. adiacent thin film
Wi ring sub3tT ﬁté? i'S ?ﬂ?cﬁ ket the®t | %% a é %e I%yer gﬁ "9 As an
SE?SELgsstgg %%L Rﬁ%FEﬁﬁeégg%%§§§§%#§vg¥qéh%h @ﬁhﬁﬁ%%gygkgkggss of
the skelet on | Vel IS 36" Der EOLRETESV S %1'1a¥%r %our Slde faces lc

of the semiconductor chip 1.

The remaining features of the construction of the CSP14
according to the fourth embodiment and of its method of
manufacture are identical to those of the CSP13 of the third
embodiment, so their description will not be repeated.

The advantages of the CSP1l4 of the fourth embodiment and
its method of manufacture are as follows.

In the CSP19, as all of the surfaces of the elastomer
3 are covered, the same advantages as when the side faces 3a
of the elastomer 3 are exposed cannot be obtained. However
as all of the side faces lc, 3a of the semiconductor chip 1
and elastomer 3 are covered so as to form the sealing parts
5, and all of the peripheral sealing parts 5 are directly joined

to the substrate protruding parts 4b of the thin film wiring

substrate 4, the seal properties (humidity resistance) of the



If for exanple the thickness of the wiring 4d is 181m as the thickness of
the tape side adhesive layer 3g is 75).1m the thickness of the chi § 1sjldd0il
adhesive layer 3h is 50~tm and the thickness of the skeleton layer 3d is
251m the total 3 1J U12002 -86 thickness of the elastoner 3 is 150Nm
It should be noted that the thicknessegp-given in Fig 49 are only exanpl es,
and the invention is not [imted to them The remaining features of the
construction of the sem conductor device (CSP) according to the nineteenth
enbodi nent semecomdnt tcal chip t hosee ofmphev&3P shown in the first to

ei ghteent h enbodi nents, so their description will not be repeated.
Moreover, the threkness iofiridiedvepe asjede oddbrei @8P1 ayerc@giiangd dchehehi p

si de adhesive |ayer 3h nay be identical or different. According to the

ni net eent hy bR A indt di@RgisNEethdt b ckiassa@futd e rtcapaesicdesadhesi ve
| ayer 3g to be greater (e.g. at least 1.2 tines or at least 1.5 tines) than

the thickness.pbsd her Wi ngspfls Spduhats opstHuenbeaiRentM rs§oAd; pn the

adhesive surface of the tape side base material 4g can be covered, and as a

result, th f [ ive layer 3g is inmproved. This
gi ves a CE§?%$P%§E%O$éW%g§i*?fgbéﬁfg%?gg§aarranging the tape side adhesive

| ayer 3g and chip side adhesive |ayer 3h to have the sane thickness,
contact between the tape base material 4g and sem conductor chip 1 is

i mpr oved, d a, high efficiency, |ow cost elastoner 3 can be manufact ured.
Fi nal |y, b@gg?gﬁﬂﬁgﬁgféhe t hi ckness of the tape side 3 ~ ~ a ~ Zoo2 _s~_

Rdhosi ve | ayer T ovh $ia aAbHR KERPISE G Red i RERS GROR ati ons
of the tape side adhesive |ayer 3g due _ .
typical structure of a semiconductor device (CSP) according
to a tenth embodiment of this invention. Figs. 33(a) to 33(c)
are diagrams showing the structure of the semiconductor device
shown in Fig. 32. Fig. 33(a) is a cross-sectional view through
a line A-A in Fig. 32, Fig. 33(b) is a cross-sectional view
through a line B-B in Fig. 32, Fig. 33(c) is a cross-sectional
view through a line C-C in Fig. 32.

A CSP40 (semiconductor device) according to the tenth
embodiment is a peripheral pad fan-in CSP as is the CSP16 of
the sixth embodiment shown in Fig. 22. It has a substantially
identical structure to that of the CSP16, however a difference
from the CSP16 of the sixth embodiment is that seal openings
4m, 3f are provided at positions corresponding to the two
opposite side faces l1lc in the longitudinal direction of the
semiconductor chip 1 (Fig. 33(c)) in the substrate protruding

parts 4b of the thin filmwiring substrate 4 and in the elastomer

protruding parts 3b of the elastomer 3 in addition to the



to the wring 4d within the thickness conditions determ ned for the

el astoner overall. As a result, good adhesion is obtained and a CSF1QRHUMHh
reliability can be manufactured. Enbodinment 20 Fig. 50 is a base plane

di agram showi ng the structure of the under surface of a sem conductor
device according to a twentieth enbodigent of this invention. The twentieth
enbodi nent concerns the width of the wiring 4d in the thin filmwring
substrate 4 in the sem conductor device (CSP) shown in the first to

ni net eent oS hehft SXOPsd oWEheE eLBcERPEgi FeAf WPl |2 DShE8E AnbEd It aki ng
the CSP17 of the seventh enbodi nent as an exanple. In the CSP17 shown in
Fig. 50, th&.wiring wdth of connecting parts 4s which connect with the
bunmp | ands 4f of the wiring 4d formed in the thin filmwring substrate 4,
is formed w der 3gwmni fimaMiy, ndhenitdichopbosheewbpeningd 4¢ zpui nhe tepot e
fromthe connecting parts 4s, and the wiring width of the connecting parts
4s progr essphyes yt dessHreindBriowie WiidvideeY eas pag idiishanespbsamgt haebunp

| ands 4f. Specifically, in the wiring 4d reaching the | eads 4c fromthe

bump | and dfedordmd ddud he barBokassigBE & f alnd G efiicbndibtor chd3pli1JUL 2002
88 _ the wiring width of the connecting parts 4s which connect wth the

bunp |ands.gf s, wider shamihe mring wath,of sdde Yhehigyddsat points

distant fromthese connecting parts 4s, these parts taperihg off so that

| ner onsi na i Staed e s PEROPREERATEr E2he 4T SREPHRS et SRR A HE, 5o,

the wiring. i dih ofc allod yel veof hBeconnect Ia Parts 45 g toryed i de,
and these W de connecting parts’ 4s progressivel’y becone narrower W th

i ncreasi ng_distance fromthe | ands 4f.  The.r ining features of the
bonos oot e Aot e MR stiachRt fad TS, o sk ShERen LT
enbodi nent are identical, to those of the CSP the first to nineteenth
oo ot T & o KT Gt T e S s 4 iy o1 A M

performed, sealing resin can be applied through the openings
4e, the openings 3c, the seal openings 4m and the seal openings
3f from the top surface of the thin film wiring substrate 4.
Therefore, the four side faces lc of the semiconductor
chip 1 can be covered by sealing resin by this bonding method.
Further, as the elastomer 3 comprises the elastomer
protruding parts 3b which protrude beyond the four sides of
the semiconductor chip 1, the resin sealing 28 can be performed
on all the four side faces lc of the semiconductor chip 1.
The remaining features of the construction of the CSP40
according to the tenth embodiment and of its method of
manufacture are identical to those of the CSP16 of the sixth
embodiment, so their description will not be repeated.
The advantages of the CSP40 of the tenth embodiment and

of its method of manufacture are as follows.



However, it is not absolutely necessary to formthe connecting parts 4s
described in the twentieth enbodi nent, and they may be omitted. O 3t heUL 2007
wiring formed on the tape base material 4g, the wiring 4d protrudeihg from
the connecting parts 4s which are connected to the bunp | ands 4f

i mredi ately adj acent to the |eads 4c, -¢5 a relatively short distance away
fromthe | eads 4c. Therefore when a |load acts on the | eads 4c and wiring
4d, stress tends to concentrate in the connecting parts 4s which are
connected to thelmuripe |GERIK0 Afas nmiedi Gtel fowdj acéatfaceshkc o8 thg U L 2002
-89 leads. It is therefore desirable that when the connecting parts 4s are

formed, theseicondectonghparl aréssabiell, arte: ceanast@set i ddd homidiltgnds 4f
i mredi ately adj acent to the |eads 4c are fornmed wi der than other parts. It

is of coursgsusdenstposs thad $deideadusesr ofhipi 3 Apvenhppoyeay be applied
not only to the seventh enbodi nent, but also to the first-nineteenth

enbodi ments. AccOrgh NGid q dfhadevBit bekhi ggbedi B M,y die XeenReekhigrparts 4s
between the wiring 4d and bunp | ands 4f are forned w de, so stress does not

casi |y concephrf €l ol bnse: COMMPCLN0e PRLL onds . pHERLEa Y| BY-8s L opperature

cycle, even i e tape base material 4g and wring 4d orm due to

thermal contracti d.: nsi ctli t S he
wring 4 B i yanass ST Rah HHE SR bPHR oh R o e
(d) are figures e how a typical structure of a sem conductor device
accor di ng gg gh?nggﬁﬁf??%Pg%ﬁﬁgégﬁﬁﬂ?p%ﬁtthis invention. Fig. 51 (a) is a
base plan view, Fig. 51 (b) is a side view, Fig. 51 (c) is .a plan view of
whi ch part has bbé%%e@atlr&/\%?flanﬁa%i .ag'?\ﬁl(l&)j gﬂo u%#dﬁtl Sew?! Eirgs.
52(a) to 52(c) are diagrans of the construction of the sem conductor device
shown in FP%S O§1Fh?i°@?er§?€a?) 3¢ g one of the openings 4e, the seal opening

3f and the seal opening 4m, from the same direction, the sealing
step is made easier and productivity is improved.

The remaining advantages of the CSP40 according to the
tenth embodiment and of its method of manufacture are identical
to those of the CSP1l6 of the sixth embodiment, so their

description will not be repeated.

Embodiment 11

Fig. 34 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to an eleventh embodiment of this invention. Figs. 35(a) to
35(c) are diagrams showing the structure of the semiconductor
device shown in Fig. 34. Fig. 35(a) is a cross-sectional view
through a line A-A in Fig. 34, Fig. 35(b) is a cross-sectional
view through a line B-B in Fig. 34, Fig. 35(c) is a cross-

sectional view through a line C-C in Fig. 34.



3 1 JtJ~ 20Q2 -90 cross-sectional view through a line AA-Ain Fig. 51. Fig.
52 (b) is a cross-sectional viewthrough a line B-Bin Fig. 51. Fi ¢} 134L 10§}
is a cross-sectional viewthrough aline CGCin Fig. 51. Figs. 53(a) and
53(b) are enlarged partial cross-sections of the structure of the

sem conductor device shown in Fig. 52..¢%ig. 53 (a) is a viewof a part Din
Fig. 52 (b) , Fig. 53 (b) is a viewof apart Ein Fig. 52 ( ¢ ) , and
Figs . 54 ( a ) to 54 ( f ) are diagrams each showi ng an exanple of a

met hod of manuf adtGsH4dg (aenhtandiuthrnidengeubsepadengdedtha allgventh

sem conductor device according to the twenty-first enbodi nent of this

i nvention. ekkbgdimbidt(ay g ek imh)erabdak)faar-e npa&SPi ab pharhe i @B40 Kify. 54
(b) 54(d), 54(f) are respectively cross-sectional views show ng a section
t hrough A- fheFigsth 2mbo@)irfe@tbbhéwhh iaf @idi.ayr anseaek &hMGran exappl e of
a nmet hod of manufacturing a thin filmwring substrate used in the

sem conduct gende¥h ¢ es @acaihthdg ot end He it wBRBtYEH4 0 Shopeled ARNits /iy diies
invention. Figs . 55 (a) , 55(c) are partial plan views, 55(b), 55(d) are

respecti ve&giloﬁrﬂ%é S840 YRk n¥i £¥EL 15N b SE Gl feﬂafthwgﬂmﬁe g\:sﬁ'lgs 56

(a) to 56 are di agrans each show ng an exanple of a net

Tanuf act ur t po, éd%fe@" i gcb%%qsngrtﬂgg;a@ﬁgd'%fﬂ%ls&mﬁp%%g devi ce

accordi ng e twen I rst n I'sS 1 nventlon

56 (d) are rt V|e 6

Cross- sectF%%al {1\%/‘? EVE SHOW ng aié@%l on {(ﬁr oug %\Egég }%ayStéﬁ )foélrre
respectlvel Ss-se t|o Vi ews. sho ect on thro h B-B.. Eigs. 3
1300 2002516% 83C i)f?o gatf(e Se‘jma‘foen%“f%%% %Sfoamwﬁ%s’a@a? e of a
met hod of nufactu a_thi n1mnr substrate sed in,the

sen conduc?ﬁ? R SR BP B RO B IS POBREGTRE ot SrtBar R B PATHS

i nventi on. g 57 a% Y (dé are partial plan views, 57(b), 57(e) are
respectlvePy Fosho PoRaf - viens showi ng a section through A-A 57(c),
57(f) are respectively cross-sectional views_ showing a_section through B-B.
Figs. 58 (a) to 58 the §SBEE. dFhgrakdseaRer showf n§oaRe@xakph ePTOuS net hod
of manufacturing a thin filmwring substrate used in the sem conductor
devi ce accéiﬁpﬁgd?orﬁﬁéntﬁéanailF§tcéﬂbb€|ﬁ@ﬁwe@ftth§ i nvention. Figs.
58(a), (d) are partial plan views, 58 58(e) are respectively
cross-sectional ¥eegs. showhg GSBeLt 9 nthﬁr©hgﬁem@h\eEB@@}mGBB(fyhare
respectively cross-sectional views showi ng a section through B-B. A

sem conducsenidenfeet¢CIFAEY ladsortiiaghed shahatehhy-diter sipdiarest is a
peri pheral pad type fan-in CSP identical to the CSP17 of the seventh
enbodi ment lshomnita Fuger2heriphdny arsubsraoundeéfiybydehei edbssomecture to
that of the CSP17, however differences fromthe CSP17 of the seventh

enbodi nent pacertufiangt herthiib fall mhe elagtenbst B avea 4w eealdng paprtisse t he
base protruding parts 4b shown in Fig. 24, and the elastonmer 3 (Fig. 51(a))
which is ahB, ebasshowst tucFiuge3Boapri ses exposed parts 3i which are exposed
to the outside, as shown in Fig. 51(b). Specifically, whereas the CSP of
the first to twenéreih, tBelmdthbd 2002tt&hendpodiheihs) i sha structure
wherein at least the thin filmwring substrate 4 conprises substrate
protrudi ngsgattsndbcwbiCBhip 1 shown in Fig. 35(c) will be described.

To perform the chip attachment 24 shown in Fig. 4, the
semiconductor chip 1 is pushed into the elastomer 3 by making
use of the fact that the elastomer 3 is a porous fluoride resin.

As the elastomer 3 is a porous fluoride resin, it can
be easily depressed under a comparatively small load.

The thickness of the elastomer 3 directly underneath the



protrude beyond the periphery of the sem conductor chip 1, the CSP51
according to the twenty-first embodiment is a structure wherein thed i HUb2002
filmwring substrate 4 does not conprise the substrate protruding parts
4b. The CSP51 therefore does not conprise the elastoner protruding parts 3b
provided in the el astoner of the CSPl1Z6ghown in Fig. 24. Herein, the
detailed structure of the CSP51 according to the twenty-first embodi ment

wi |l be described. The CSP51 conprises the el astonmer 3 (elastic structure)
provi ded wrehi¢pedesposcthpark $a8i thershgEs BR TRHES MG SNFldEer taasf the
sem conductor chip 1 for exposing the el ectrode pads 1b (connection

t er m nal s) tha thilssinestseoboue datpropedephery o h hbevﬁerrhngom@wm ebfipone end
is electrically connected to the el ectrode pads 1b via the | eads 4c and the
ot her endslare electrically connected to the bunp el ectrodes 2 (external
termnals), the thin filmwring substrate 4 conprising the openings 4e for
exposi ng the el exs modespads s sand cansealtiorgchaptl Tahobe SEatmdt ihike

el ectrode pads 1b of the sem conductor chip 1 and the thin filmwring

substrate 4.sdfudherCSRRELShownd BiBegrabis 20 @ e dusay P'e%@bh@%s 2 are
provi ded. The CSP51 conprises the exposed parts 3i of the el astoner 31

JUL 2002 - 93 TlHidhndeh £9)cHe 1 Lhenicioptonsua1 dE JA0SS 3B AR RO |1

Fig. 51(b), there bei ng four of the exposed parts 5la on each of e two

sides 5la 9 g.ﬁ§§§%€§B?§e£§nalnlng features of the construction of the

senlconductor evi ce according to the twenty-first enbodi nent are
descri pti on vi Pf’@@aﬂ%%hf%%iﬂléd%%*ea@%%? SHERR TR orRRPE P51
Sﬁg\%d: ng‘t’g ttl'gezel al&lvrg%lfimoqﬂsgrtna%ﬁgrl l ?%ﬁne%pteg&f%hlabs%t?{%fee body
'eads 4c i%ﬂ%a{a%‘lﬁﬁwt Bt Snd A S PR PR SRt R TAT P RO ng
substrate wiring substrate 4 and the seal openings 3f of the elastomer

3.

The sealing pz;Lrts 5 are thereby formed as a bridge between
the periphery of the main surface la of the semiconductor chip
1 and the four side faces 1lc, and between the substrate
protruding parts 4b, elastomer protruding parts 3b and
semiconductor chip 1.

The remaining features of the construction of the CSP41
according to the eleventh embodiment and of its method of
manufacture are identical to those of the CSP40 of the tenth
embodiment, so their description will not be repeated.

The advantages of the CSP41 of the eleventh embodiment
and its method of manufacture are as follows.

In the CSP41, as the elastomer 3 is a porous fluoride

resin, and as the thickness of the elastomer 3 directly



4 (Fig. 55 (c) ) wherein the substrate body 4a is supported in a sugstnﬁtﬁ
frame 4t by supporters 3] of the elastonmer 3 is prepared. The netho 1oL 2002
manuf acturing the thin filmwring substrate 4 will be described referring
to Fig. 54 and Fig. 55. The tape base material 4g conprising a polyimde
resin shown in Fig. 54 (a) is preparedesAn adhesive is coated on the top
surface, under surface or both the top surface and under surface of the
tape base material 4g in order to attach the copper foil 4h shown _in Fig.
54(c). Nexundesneaehctagiassi angusitqpslifeddcanels ghaarl mctagmalder J U L
2002 -94 approxi mately equal interval on both sides of the tape base

mat eri al 4ghanexttat; oZ Ohe dutée pgrmplopeniodgshd $emieordeaear .chiwlo f the
wiring join openings 4e and two of the long cutting holes 4q are forned on
bot h si desthy seriwchiuditerashspawaanrbdiag.tavhedaso tamdthbes dpgecekoi | 4h
is lam nated on the tape base material 4g as shown in'Figs. 54(c), 54(d).
The copperi1éobh dheisutor npdriphéry desthedsshapendycebehéngpas ghewn in
Fig. 54 (e) so as to formthe wiring pattern. Next, the tape base naterial
49 i s attaghedotRaédeng! @ss O8BE s BoRSr SHAYArhiAifh 08ar €5(8. 55(b). The

el astoner 3 used in the twenty-first enbodi nent conprises four |ong
supporting nenb j I : i I as
shown in Fig. 52}5%&T?§s§@s®l}p?§§?ﬁ%§ %rggngielrE%S?&%ﬁua%depﬁ%eﬁP%?hFong
hol es 4q o [ fil i Kigh t rat f.hicCi Long to
reach the %ﬁ%gﬁr%%eﬂf%daﬁge t.ﬁlal-lgaeve 't ggnépngggng%&t etsl'ft?pggﬁrg%:t)régergrenbers
3j isnot limted.to eight,..a Ry nunber IS rmtted. e nunber of
these suppBrer R oare bl st R gher febRtiuts i SR Sed paels o
of the CSP51.. Hence, the g%gftoner 3 is-attached to the thin filmwring

substrate 3°5tHe Bod0fC T2t BRePaSe| SOBPEAkhed to the substrate body

i | i ri.ng, bstrate 4, and the ,
4a of the thin ffﬂénfgégfﬁaﬁgjadvantages o% the CSP41 according to the

eleventh embodiment and its method of manufacture are identical
to those of the CSP40 of the tenth embodiment, so their

description will not be repeated.

Embodiment 12

Fig. 36 is a plan view through the sealing parts of a
typical structure of a semiconductor device (CSP) according
to a twelfth embodiment of this invention. Figs. 37(a) to
37(c) are diagrams showing the structure of the semiconductor
device shown in Fig. 36. Fig. 37(a) is a cross-sectional view
through a line A-A in Fig. 36, Fig. 37 (b) is a cross-sectional
view through a line B-B in Fig. 36, Fig. 37{(c) is a cross-
sectional view through a line C-C in Fig. 36.

A CSP42 (semiconductor device) according to the twelfth

embodiment is a peripheral pad fan-in CSP as is the CSP40 of



ei ght supporting nenbers 3j of the elastoner 3 are arranged 3

2002 -95 to straddle the long holes 4q of the thin filmwring subsﬂdﬂblw
so as to attach themto the substrate frane 4t. Next, four suspension
menbers 4u supporting the substrate body 4a shown in Fig. 55(a) are cut so
that the substrate body 4a is supportegedin the substrate frame 4t by the
supporting nenbers 3] of the elastoner 3. In other words, the substrate
body 4a of the thin filmwring substrate 4 shown in Fig._ 55(c)

suppor t ed Bie (496 541 eBPBFEFCREt PFi9: s alfelas Stlﬁétﬁﬁtﬁaﬁ-ilym
wiring substrate 4 to which the elastonmer 3 is attached is formed as shown
in Figs. 55¢ry)icabsa)ycandertgsha6es)thaCs8¢E) . haerverthdiéfecenode pads
1b (Fig. 51) of the sem conductor chip 1 are exposed by the openings 4e of
the thin fitomvilie GFPdPbsir ahe dentndenied immc siy ftdee tacobleherode

sem conductor chip 1 and the elastoner 3 are joined. In other words, the
sem conduciads cb prk ifsrakidachedhéopéhepiedagtofeihe fasirshkddeds nfFtpe. 56(d)
to 56(f). Next, the el ectrode pads 1b of the sem conductor chip 1 (Fig. 51)

and the cafd B8 Ponefdde | Radst dendfsdriiecddiurddd rewiging substrate 4 are
electrically connected, as shown in Fig. 57(a). Next, the resin sealing 28

(Fig. 4) of the gl agld oﬂﬁlﬂo%seﬁllthgcg M%ﬁ@m&&n%&ﬁn@i% larand the | eads

4c of the th|n fllmvvlrlng substrate 4 is perforned by a potting nethod

usi ng f%é&alri NG d 3k %Silﬁhmm@ Ehg)étga%é ﬁdgntao 57 (

f ) so astoform € sealing parts 5. The resin sealing 2

et AL R NN RS TR
eIeCtrOdeselectrod.e pads 1lb on the four sides of the semiconductor chip
1 can be exposed by these openings 4e, 3c.

Sealing resin is applied through these four holes 4e,
3¢ in the resin sealing step 28 so as to form the sealing parts
5 around the four openings 4e, 3c.

The remaining features of the construction of the CSP42
according to the twelfth embodiment and of its method of
manufacture are identical to those of the CSP40 of the tenth
embodiment, so their description will not be repeated.

The advantages of the CSP42 of the twelfth embodiment
and its method of manufacture are as follows.

In the CSP42, even when the electrode pads 1lb are provided
on the periphery of the four sides of the main surface la of
the semiconductor chip 1, the four openings 4e and the four
openings 3c are respectively formed in the thin film wiring

substrate 4 and elastomer 3. Therefore, by performing the

resin sealing 28 through the four openings 4e and the four



2 are fornmed as shown in Fig. 58 (a) - (c) by passing the assenbly through
a reflow furnace, not shown. In this way, the wring 4d of the subst¥ atyel 2002
body 4a (Fig. 51 or Fig. 52 ) is electrically connected to the bunp

el ectrodes 2. Next, the supporting nenbers 3] of the elastonmer 3 are cut so
as to separate them fromthe substrategfirame 4t of the substrate body 4a,
and the exposed parts 3i (Fig. 58(e)) of the elastonmer 3 fornmed by the cut
supporting nmenbers 3j , are thereby exposed. Therefore, the CPS51 as shown
in Figs. 58penpingss58¢f)the mugldbly cams betpredubediadhdn Qe i P ¥%®at ur es
of the method of manufacture of the CSP51 are identical to those of the
CSP17 of thasdseventhaetbG8PdR@ncinsbet hbtridedsri ption will not be repeat ed.
It will be understood that the techni ques of the aforesaid

f our t eent h-t went Teé hr @ndiadi mee retGrareya does apfpltihedCaP4d 2ocohéifSP5d tife t he
twenty-first enbodi nent. The advantages of the CSP51 of the twenty-first

3 1J UL 2002t engsdbigidrenbnant ®heithedn®t kecthudfaorn aet Urderar e s
follows. If the internal pressure of the elastomer rises due to expansion

of water vapornagd gastdurtpgssobderneetbawnwagbolinfebnp sel gabhedes are
formed, this gas (vapor) can escape fromthe exposed parts 3i of the

el astomer 3oLeripeiBH! #ide ¥bd BeJRepeacame path 3 6 as shown in Fig . 51 (
a ) ( gas can escape fromany of the eight exposed parts 3i). In other

wor ds, gas can be rel eased by the exposed parts 3i of the elastoner 3. The
occurrence of the popcorn phenonmenon wherein the sealing part 5 is
ruptured, | . evented. As a result, reliability of the CSP51 is

i mproved. #ﬁ%gggﬁgﬁﬁiﬁé advant ages of the method of manufacture of the

CoPe1 according bogthetenysl st SPMALIEIN e Jdeniusal, o, Lose o

repeat ed. Eﬁ%?géﬂﬁgﬁrﬁgture of a semiconductor device (CSP) according
to a thirteenth embodiment of this invention. Figs. 39(a) to
39(c) are diagrams showing the structure of the semiconductor
device shown in Fig. 38. Fig. 39(a) is a cross-sectional view
through a line A-A in Fig. 38, Fig. 39(b) is a cross-sectional
view through a line B-B in Fig. 38, Fig. 39(c) is a cross-
sectional view through a line C-C in Fig. 38.

| A CSP43 (semiconductor device) according to the

thirteenth embodiment is a peripheral pad fan-in CSP as is the
CSP17 of the seventh embodiment shown in Fig. 24. It has a
substantially identical structure to that of the CSP17, however
a difference from the CSP17 of the seventh embodiment is that
the electrode pads 1b are provided on the peripheries of the
four sides of the main surface la of the semiconductor chip

1.

Therefore, the four openings 4e and the four openings



Figs. 59(a) to 59(c) show exanples of the structure of asem conductor

devi ce according to a twenty-second enbodinent. Fig. 59 (a) is a.siy?JMlﬁm
Fig. 59 (b) is a plan view, Fig. 59 (c) is a front view. A CSP52

(sem conduct or device) according to the twenty-second enbodinent is a

peri pheral pad type fan-in CSP as is t-bg CSP51 of the twenty-first

enbodi nent shown in Fig. 31J UL 2002 -98 51. It has a substantially
identical structure to that of the CSP51, however differences fromthe
CSP51 of tBE anehPyNefrst CerbeaPARAL NGRS SHTEONS1IN dhet Hel B fddMHdelNDf t he
el astomer 3 (Fig. 51) are exposed in the side faces 52a of the CSP52, as
shown i n Feybss®atendcim@rtheordestiometrhe TSRERL 4he ehecskrddefpads 1dF t he
el astomer 3 are exposed as the exposed parts 3i after nmanufacture is

conpl ete, aa shewfioum EBidesS8farheThemiepadnicngrf eatipr ésaek ekeosed.
construction of the CSP52 according to the twenty-second enbodi nent are

i dentical to thosea2finthee&8P5is afhdrhedgpiaridy vikr sheefbedi spasiing® 4dei r

description will not be repeated. It will be understood that the techniques

of the afopggatfef QHﬁEGSBEHihgstS\@nibeﬁﬂeef@Qﬂﬁ NRSY Bi il Ys s anpld e @l so to
the CSP52 of the twenty-second enbodi ment. The advantages of the CSP52 of

the twentyzse odi.aent,a Et o] 3 u a as
fol |l ows. Iﬁatﬁgggsggg,g§§§€ g g%f?%essﬁgggkgcggggfgpﬁgggggsggﬁe?gé formthe

exposed parts 3i TPEkEeelﬁé(:P?%’géj [A%% ﬁ%e@lé’fco r‘?Jcacs_Ltog{TB'if %%%éﬂl%r eased.

Hence, the gas release e ue to the exposed areas 31 of e el astoner

P oo e B ot BB ATk L EER U2 I
202 -99 manufacture are identical to those of the CSP17 of the seventh
embodiment, so their description will not be repeated.

The advantages of the CSP43 of the thirteenth embodiment
and of its method of manufacture are as follows.

In the CSP43, by forming the four openings 4e and the
four openings 3c respectively in the thin filmwiring substrate
4 and the elastomer 3, a compact CSP43 having improved humidity
resistance can be obtained even if the electrode pads 1lb are
provided on the peripheries of the four sides of the main
surface la of the semiconductor chip 1.

As the sealing resin can be applied to all of the four
openings 4e, 3c from the same direction in the resin sealing
step 28, the sealing step is made easier and productivity is
improved.

Further, as the four side faces lc of the semiconductor

chip 1 are sealed by the elastomer protruding parts 3b or the

sealing parts 5, the seal properties (humidity resistance) of



twenty-second enbodi nent and of its method of manufacture are identical to
t hose of the CSP52 of the twenty-second enbodi nent, so their descripfiJoh02
will not be repeated. Enbodinent 23 Figs . 60 (a) to 60 (d) are plan views
each showi ng a typical structure of a sem conductor device according to a
twentythird enbodi ment of this inventie@n. Fig. 60 (a) is a plan view, Fig.
60 (b) is a side view, Fig. 60 (c) is a plan view, Fig. 60 (d) is a front
view Figs. 61 (a) to_ 61 (b) are diagranms each _showi ng an exanple of a
st at e whentB8aPFRgCPBIEERBrefBiPnla2hBt ABRYBVSRanuf act uri ng t he
sem conductor device according to the twenty-third enbodi nent of this
invention. Fig. Bh¢ajenaining Advarndades @f 6he(6FPA3 aCcpas@ing ako viley,
Figs. 62 (a) to 62 (c) show cross-sections of the plan view shown in Fig.
61 (a) . FthsrteéBthapmbesdamenossndecfi dhal meibwndt hfonghudakicneeAate 62 (b)
is a cross-sectional view through a line B-B, 62(c) is a cross-sectional
vi ew t hrougieatlicaeg €5 Ghddeggef 6Be(@IP1D A3 the) savendhagtlandimacth, ww ng
an exanple of a state when sealing is conplete in a nmethod of nanufacturing
the sem copdugtonedeyigeiaacpidingotopkbheepwrBby-third enbodi nent of this
invention. Fig. 63 (a) is a plan view, Fig. 63 (b) is a side view, Fig. 63
(c) is a base plan view. Fig. 64 is a schematic di agram showi ng an exanpl e
of a gas release state in the sem conductor device according to the
twenty-thi pdLeaPRALIERE . 31 ,!'U(. 7nn~ -loo A CSP53 (sem conductor
device) according to the twenty-third enbodi nent is a peripheral pad type
fan-in CSP as is L) dj i |g. 51.
It has a substanﬁ%ﬁﬁ%@n?iﬁ)c% PCS)E \ragjc%t %%geb%(é)ﬁ§ﬁé§go#§?#ea%%%%dﬂuog\?\ever
di fferencesg.f f ty fu i t.ar hai. t he
8{‘_5{@&” &Hg?%ggéeg }%/Qc?néi?ﬁé; Q’en(l noﬁ(%}?%q)o%? JERM AT 4 ing e

seal i ng par are forne n Vi Cl he two ends "o

sem conductor_chip 1 as .sho {.n Fi.g. 60.(a)... Hence) the, devj caonpri ses
t he exposegop%r{]%&%tefe wrﬁoo%%agto gﬁésehPV‘FﬁgéPée thjc%s 4)¢Fq)h€rg)

el astoner 3 , and the expased parts 3i fornmed by exposi the areg in the
Vicinity of CHE eGSR L He Moy Sm iR PERETBOERS [T PREPSRE par€-on t he
top surface d under ,surface of the device, as shown in Fjgs. 60(b),
60(c). In 692@? 0 dg}grn48EE)CS?GS?IPﬁE'FEEFﬁogééIVﬁ@WE8WPgnnBPeperforned
over all the side faces 1c¢c of the sem conductor chip 1, but only in the
vicinity ofPERBREFERH 688Apadsneb PERY: 51) . Herein, Fig. 61 and Fig. 62
show the structure obtained when the resin sealing 28 is conplete in the
process of nanufAEERFERDEIt he E-PsBOURtgenth (FPIASHRRE: pFaf view, Fig.
61(b) is a base view seen fromthe under surface. The sealing parts 5 are
formed on EABiSABANCEPHedrHEES (€SB $hHeWR ek dyMeRREI®RNEhi b B did hats bot h
ends of the long side faces 1lc, as shown in Fig. 61 (b) . As they are not
fornmed i n @8Reupfenpneeedf lepd denfereopft hbesidedsadeswhicht he apeas 31 J
UL 2002 -101 in the vicinity of the center on the left and right of the
peri pher al cpanechedt he tlhop Sadtamsicapddgnder o e cemifcariuctor chip

1). This unconnected lead 35 may or may not be bent.

Due to the unconnected lead 35, the mode of the CSP can
be changed over to change over functions, and different wiring
configurations 4d can be set up by selecting connection or no
connection for each of the leads 4c for the same wiring pattern.

Therefore if no connection is selected for the lead 4c,
i.e. for the unconnected lead 35, no connection of any kind

is performed by the bonding tool (Fig. 13) in the bonding step.



el astomer 3 are exposed. In the CSP53 according to the twenty-third

enbodi ment, the shape of the elastomer 3 is substantially identical JtlaJULi§02
of the tape base material 4g, as shown in Fig. 61. In other words, the
shape of the elastoner 3 is made to effectively fit that of the thin film
Wi ring substrate 4 including the openi-ngs 4e, |ong holes 4g and suspensi on
menbers 4u of the thin filmwring substrate 4. Fig. 63 shows the situation
after resin sealing when the suspension _nenbers 4u_of the thin filmwring
substrate 4 and 3hSpERBLAnshPeBesn3RMBPALRENS| dst'orer P8 SR6RA AR BPg. 61
are cut so as to separate the substrate body 4a fromthe substrate frane
4t . The rerxnpig tealesesilyd theeuasPsdeatedr deag 1D shivem wenfygt MG d
enbodi nent and of its nmethod of manufacture are identical to those of the
CSP51 of the tweatwill sowevkeardbaentderskddibithadesite isgtmieoheatlhteaatarbe
repeated. It will be understood that the techniques of the aforesaid

f ourt eent heweppil et eobosh hpris vty skercappl eedodlisento bhe €SRH3, aff t he
twenty-third enbodi nent. The advantages of the CSP53 of the twenty-third

enbodi nent tard ek skt somehhedecehtraBubadimeatare as follows. In the CSP53,
the areas in the vicinity of the center 31 J UL 2002 -102 on the left

and right of therpefjghess 7 Radw0lid e 4loRoIHY | acke Ak didles c Surfage of
the el astoner 3 are exposed, and as the exposed surface area of the

el astomer 3gi g assh d e addidn el (he 9@9@%%:&6& W the

cut positiggsisTﬁgégfﬁﬁéfgémegas rel ease g fect ?s urt her é%ﬁ%néé when

gas escape%P!'althe gas escape path 36 shown in Fig. 64. Al so, by formng
o]

t he shape hé el astomer 3 substantially the sane as that of the tape
e T
Il e BN od s LATPAY LR eR HEES O e G5RS3 AgeLdan g Lhe
by the bonding tool 7 (i.e. in the direction of the main surface
la of the semiconductor chip 1) to the extent that it does not
touch the electrode pad 1b.

In both Fig. 40(b) and (c¢), the unconnected lead 35 is
not bent.

The CSP17 shown in Fig 40(b) represents a state where
the unconnected lead 35 which is not bent is enclosed inside
the sealing part 5.

The CSP17 shown in Fig. 40(c) represents a state where
the tip of the unconnected lead 35 which is not bent protrudes
beyond the sealing part 5. As the surface of the sealing part
5 is somewhat depressed when the sealing resin is cured, the
unconnected lead 35 is left projecting.

From the viewpoint of sealing properties, when the

semiconductor device (CSP) comprises the unconnected lead 35,



identical to those of the CSP51 of the twenty-first enbodi nent, so their
description will not be repeated. Enbodi nent 24 Figs. 65 (a) to 65 ¥ e)JUi Xk
di agram of a typical structure of a sem conductor device according to a
twenty-fourth enbodi nent of this invention. Fig. 65 (a) is a base plan
view, Fig. 65 (b) is a side view, Fig-765 (c) is a plan view, Fig. 65 (d)
is afront view, Fig. 65(e) is a section through aline CCin (c) . A
CSP54 (seni conductor device) according to the tmenty-fqur&? enmbodi ment is a
peri pher al 1 ha#s t YRl ¥R ¢ ntlessp theypnrquneckysd Legrh 3 4% R @Sp$ieof the
twenty-first enbodi ment shown in Fig. 51. It has a substantially identical
structure €drephionfof HAECSREL, SHERR¢Er Ofi Fhereerebeordvdt eheclegPs1 a8t t he
twenty-first enbodi nent are that openings 4v for exposing the el astonmer 3
are provi dedown irh&ightG{#) | rhwii ditngs suldselbabd Ut edy shoapsany Rigdengh(c),
65(e), and that there are no positions exposing the elastoner 3 other than
t he openi ngs dxndast shaywnbe nufbgnt 65s $hotwhei €SP5ds ac40(d) ng40oci he
twenty-fourth enbodi nent, the two openings 4v are provided inside the

substrate body 4phefrémeinhhd fédtuyed i ol shbstsméerdetHoSnacresudt, when
the CSP54 is assenbled, the elastonmer 3 is exposed via these openings 4v.

Ther ef or e, s&hecEXPASESr PAELScS8i (Ofp | hec £bAst B E o 3t BECLbQF PBENEY t he
openings 4v. In the CSP54, there are no positions exposing the el astoner 3

ot her thanstheaORENE NGB 4YaehPifiDefoVWoRdSe bhechesEn - sealhigc28ntR
performed over all the side faces 1c w thout exposing the side faces 1c of

the semi cogughorehi pyg?ggrrlglﬁpe §8: b0 o811 8o0%8) rcbBatby CSPo4

according to the twen odi nent e openings 4v are rmed in

the substrat e bogye 42 0fadfie U 0JUJJBNG SDSIALE 4 and Lhey ey be

formed at any position provi I'S expose ter the
CSP54 1s afgggbﬁg'desg%ige&J%nzggg fourteenth embodiment, this

unconnected lead 35 being used depending on the function of
the CSP.

It will be understood that the unconnected lead can also
be used not only in the seventh embodiment, but also in any
of the first-thirteenth embodiments.

Next, the effect obtained by the semiconductor device
(CSP) according to the fourteenth embodiment will be described.

In the CSP, a desired circuit can be constructed by
selecting the connected/unconnected leads 4c¢ using a common
pattern, so it is unnecessary to provide separate wiring
patterns for each product.

Hence common parts may be used for different CSP, and
as a result, the CSP can be manufactured at lower cost.

When the CSP has the unconnected lead 35, by bending the

unconnected lead 35 towards the electrode pad 1lb of the



-104 Moreover, there is no particular Iimtation on the nunber of the

openi ngs 4v. The remaining features of the construction of the CSP$4 jyL 2002
according to the twenty-fourth enbodi nrent and of its method of manufacture
are identical to those of the CSP51 of the twenty-first enbodi ment, so
their description will not be repeatedy2lt will be understood that the
techni ques of the aforesaid fourteenth-twentieth enbodi nents nmay be applied
also to the CSP54 of the twenty-fourth enbodi nent. The advantages of the
CSP54 of tsfaniiemmiucturatiirerbodiiferiineainesited slead hod oFf Mehukekture are
as follows. In the CSP54, the resin sealing 28 is perfornmed over all the

si de facesXiadd tha siels cdmlsarihigadl, Saiter seedimeegabpegtiss of the
sem conductor chip 1 are inproved. As a result, defects in the

sem condudtwtiditiy rlesarse arethicied, ingpxcbudie. reliability of the CSP54 is

i nproved. Al so, as the openings 4v are provided in the thin filmwring
substrate 4, galcRy) s nedrebisef tHe Urliestaad Ngsa @ \3 Busswaddn e resin
sealing 28 is performed over all the side faces 1c of the sem conductor

chip 1. Ther&forsse 938 18l epsed cemithaaakaskofRip 3. | $henhanestewhbhe the
sealing properties of the sem conductor chip 1 are inproved. The renaining

advantageﬁégdtjgaégg@Qp;g&nn§ng%gq W €nside™ th ~séﬁqug18§r9f5t59 £SP54

according to the twenty-fourth enbodi nent are 1dentical "to those of the

repeat cd. EBoqTLn 7es o o e SRR LR AR i ca

o e () U058 G of & typi
of this inventi o iaibey 4 h o ERETerlntn Buf LRT G KelbalRREl S
a

is asi Vi ew,
Fig. 66(c),.is a bas | an._ view. Fig. 67 1s a jpartial,_ plan.view show ng an
exanpl e oflnacrseeaaﬁ(?sngtrgeorlflp &t o st3A aellln a Tt soat}%ﬁt rrcaanrhf]%ectuusreié]n'g t he

sem conduct or

Embodiment 15

Figs. 41(a), 41(b), 41l(c) are cross-sectional views
showing a typical structure using a single layer surface wiring
thin filmwiring substrate in a semiconductor device according
to a fifteenth embodiment of this invention, and Figs. 42(a}),
42 (b), 42 (c) are cross-sectional views usinga two-layer wiring
thin filmwiring substrate in a semiconductor device according
to the fifteenth embodiment of this invention.

First, whereas the wiring 4d of the thin film wiring
substrate 4 in the semiconductor device (CSP) according to the
first-fourteenth embodiments was single layer wiring formed
only on the reverse side of the tape base material (elastomer
side), according to the fifteenth embodiment the thin film
wiring substrate 4 is either single layer surface wiring

wherein the wiring is formed only on the surface side of the



device according to the twenty-fifth enbodi nent of this invention. Figs.
68(a) and 68(b) are views show ng cross sections through the partiall {pJnil
view shown in Fig. 67. Fig. 68(a) is a cross-section through the |ine A-A
Fig. 68(b) is a cross-section through the line B-B. Figs. 69 (a) and 69 (b)
are partial plan views each show ng an7gxanple of a sealing conpletion
state in a nethod of manufacturing the sem conductor device according to
the twenty-fifth enbodi nent of this invention. Fig. 69(a) is a base plan

vi ew, Fi g.t®&9% b)bursp e leade gpleasiiedw of awst haveniwirine sefhdsnwdédtor chip
removed. Fig. 70 is a schematic diagram show ng an exanple of a gas rel ease
state i n ance«e skt Bedlard iory ateorfdineg eoboldé menent(gsPilflih esboddnent of
this invention. A CSP55 (sem conductor device) according to the 31 J UL

2002 -106 émead ymdnf t(bsenbodim@ebvientd alivalingre: Waepein gmdsanpeekor ned on
the chip periphery, and the pad el ectrodes 1b are fornmed both inside and

outside the chiprassshewy .i n1EHibyd8ne EBEEAM AN thBi shiy e 16 wESPnWi | | be
referred to as a fan-in/fan-out CSP. Differences fromthe CSP51 of the

twenty-fi fé%b L nenty aneghhat s6becthpgg-pags - db. ams pravidsdan,khe
peri phery of the four sides™of the main surface la of the sem conductor

chip 1, a h C d | C e erm rranged
i nsi de (sﬂg%%rg?%l%d%%a%%n%?%%{%e %ﬁ%ﬁ%téfﬁ%% r%%%%%ﬁgoﬁb) t he
sem conductor. chip_ 1., The R55 conprijse el rising the
exposed pa i f%rt}é‘—il(%o%ﬁgh? h%aéj%)eg%dgab%ﬁw%%%%%ﬁ%ﬁ 1fer m nal s)
arranged on the, nain surface f the sem conductor chip 1, and the

el ast oner %IP%?(?WW-Q) palfilsg'St?J](a(@c;a W3St T € B’?’ﬁrreu&l geﬁ%ﬁr aq\/\hi ch
protrude beyond the riphery of the sem conductor chip 1, the thin film
i ng. SUBSTTATEITE (e P QUBEET sty oo T o e SREES he
wiring 4d whereof one end is electrically connected to the el ectrode pads
1b via t heCPRERIST 4€ -EFi ghe S15P hati e SEROPIcPPeSiReREL ri ddid-y4¢dfinect ed
to the bunp el ectrodes 2, and the substrate protrudi ng%tparts 4b provi ded
with the opediWsgshaecase xgosi Hie teret Tt roderpamee 1o (H19). 51 ) , these
protrudi ng parts protrudei ng beyond the openings 4e and the sem conduct or

chip 1, ansemheordation drariae 5sfbhate] ithg ehesepPrer r i padle €BPHY t he

sem conductor chip 1 and the | eads 4c of the thin
of the seventh embodiment).

Herein, the single layer surface wiring is the wiring
4d formed on the top surface of the tape base material 4g of
the thin film wiring substrate 4, and a solder resist 4r which
is an insulating coating of approximately 10 to 30um thickness
is formed at points excluding the bump lands 4f on the tape
base material 4g (Fig. 27).

By using this single layer surface wiring, as the
thickness of the solder resist 4r is only 10 to 30um which is
relatively thin, solder corrosion in the region of the joins
of the bump lands of the bump electrodes 2 is suppressed, and
unevenness in the attachment height of the bump electrodes 2

is reduced.



31 JU Z002 -107 filmwring substrate 4. The thin filmwring substrate 4
and the elastoner 3 are fornmed in approximately the sane size, amjﬁfqupm@p
el ectrodes 2 are provided in the substrate body 4a. Therefore) in the
CSP55, the thin filmw ring substrate 4 conprises the substrate protruding
parts 4b fornmed in a one-piece construgtion with the substrate body 4a and
its outer periphery, the bunp el ectrodes 2 being provided in these

substrate protruding parts 4b outside the seniconductor, chip, 1, Fig. 67 to
Fig. 69 show théiStrdct $HEYEr e CSHH H%ﬂ@ﬂn{%léﬁlww% s

conplete. Fig. 67 is a plan view, Fig. 68 is a cross-sectional view, Fig.
69(a) is sBEEyiad ieswtyeehavebnvihiengnddriSurflacd) shvVsFitge 6966) is a
view of the tape base material 4g seen fromthe under surface through the
seni condusttmraehile BxtBrmadulssimatertsodyf 4hcasemsubatinaterpdeviadi ng parts
4b are connected and supported by the suspension nenbers 4u of the four
angl e pi ecgmatobftile sabst(cate bhdyC A, 1 ot alchéif ouemboetiimegs: )4de fEgg. 68
(a) ) forned in the outer periphery of the substrate body 4a. In the outer

peri phery @f (3)hesrsos tirad eguotwhshacard et éihal hecfusrut©ngr hghes 4q used
for cutting are forned, and the substrate protruding parts 4b are supported

in the subsdmdshduam: 4bvbyetiRer B4t RENS k@A 1B okt (ef gt hend eyp1angl e
pi eces. 31 .fUL 20Q2 -1los The el astonmer 3 of the twenty-fifth enbodi nent

s formed wi tihd shapR SHBHRMAN Y Fibti 0g (thatnefist PResUBSE ghe-hody 4a

and substrate protruding parts 4b in thé thin filmwring substrate 4 shown

in Fig. 67thea%x%gg\§{§&i %\Hﬁéﬁtugg(@f -thwsggﬁggﬁgﬁwsr%@éiews REQLT Ygi ng

parts 3b are prov are supporte e suspension pieces 3k (Fig.

69 (b) ) and forimd yit h(teg.sgz.g?gﬂéeﬁg.l%bf%eoéa{?e shapg, énn@sdg;%&er&@)e .

substrate protruding par he four openings 3c are foried with

o ect veLy, (e SPUReSL8e 3 VIBL Aok A OM SHR 0B 4oy 8T BErtan 11 L
on the top surface and reverse side of the tape base material
4g of the thin film wiring substrate. The wiring 44 of the
top and reverse sides is electrically connected by through
holes 4w, and a solder resist 4r which is an insulating coating
of approximately 10 to 30um thickness is formed at points
excluding the bump lands 4f on the top surface of the tape base
material 4g.

The remaining features of the construction of the
semiconductor device (CSP) according to the fifteenth
embodiment are identical to those of the first to fourteenth
embodiments, so their description will not be repeated.

The CSP does not necessarily have both the single layer
surface wiring and the two-layer wiring described in the

fifteenth embodiment, and may have only the single layer

surface wiring. Also, it i1s understood that these features



4e of the thin filmwring substrate 4, i.e. in the vicinity of the

el ectrode pads 1b of the sem conductor chip 1, as shown in Fig. 68(3)1 JuL 2002
Therefore when assenbly is conplete, in the CSP55 which is a fan-in/
fan-out structure, all points on the under surface of the el astoner 3

excl udi ng those covered by the sem conmsctor chip 1 (el astoner protruding
parts 3b) and all of the side faces la are exposed to formthe exposed
parts 3i, as shown in Figs. 66(b), 66(c). Fig. 66 sho t he state where,
after resiMP¥eafiFplied %%%1%%ﬁﬂu%?o§h%egiﬁgtissﬁﬁ?n na?aes§ﬁ§%E?sion
menbers 4u of the angle pieces of the substrate protruding parts 4b of the
thin fil mefpeatnerbst Pattet @ agivonh the H ¥St 67 Sonnkeent eprpdiaenss -
substrate body 4a and substrate protruding parts 4b from 31 J UL 2002
-109 the substraecdréing 4tQ tThe Fihweently ¢rbodinenibl eVen comet rikei on of
t he CSP55 according to the twenty-fifth enbodi mrent are identical to those
of the CSPadmbér tdie HumgnieyetitrstiesnBotinoeat sescandetamplesc miptingnhwaisl | not
be repeated. The method of nmanufacturing the CSP55 according to the
twenty-fiftd leerhos feniedy ldhenodiriegdesict sbeédrm&drat , tHdédcuibhsteatepbody 4a
conprising the wiring 4d and the substrate protruding parts 4b on its outer
periphery ane ddrdved sthesebastmenpd Bhs6 mdas eff agtvyvgluhd harsage shape
as that of the substrate protruding parts 4b and substrate body 4a is

joined to hti1eang,ths thip Eﬁé”&&h%i@ﬁ wibshsal & fosoMpiésing the openings
4e conprising the leads 4c joined to the wiring 4d is prepared. Next, the

main surface la g at*}%s%ﬂré,C%ﬂ@ugggr%&?iF]?% %ﬁg%ﬁ%@%ﬁfpm r2k8el O ned

so as to expose the electrode pa 1 e sem conductor chip 1

in the opggﬁﬂg§r4gfoguﬁggﬁ%%%ﬁ%géé§1 i {1005 ?§§rate 4. The el ectrode pads

1b of the sem conductor are electrically connected to the
corresponding |l eads 4c of the thin filmwring substrate 4. Next, the resin
sealing 28 is applied to the el ectrode pads 1b of the sem conductor chip 1

and the le c of t thin filmwring substrate 4 to formthe sealing
parts 5. Tﬁ%ggﬁﬁT%n5ff$he devi ce when sealing is conplete is shown

Figs. 43(a),43(b), 43(c), 43(d) are enlarged partial
cross-sections showing an example of a lead tip processing
sequence in a semiconductor device manufacturing method
according to a sixteenth embodiment of this invention, as
follows:

Fig. 43(a) before bonding
Fig. 43 (b) during bonding
Fig. 43 (c) after bonding
Fig. 43(d) after sealing

Figs. 44 (a) to (c) and Figs. 45(a) to (c) are enlarged
partial cross-sections showing another example of a lead tip
processing sequence in a method of manufacturing a
semiconductor device for comparison with the lead tip

processing shown in Fig. 43.



31 J UL 2002 -iloin Fig. 67, Fig. 68 and Fig. 69. Next, the bunp

el ectrodes 2 are forned in the substrate body 4a and substrate prot%wqypgmz
parts 4b so that they are electrically connected to the wiring 4d. The four
suspensi on nmenbers 4u in the outer angle pieces of the substrate protruding
parts 4b shown in Fig. 67 are cut so tf@t the substrate body 4a and
substrate protruding parts 4b are separated fromthe substrate franme 4t.
The state of the device when cutting is conplete is shown in Figs. 66(a),
66(b), 66(E}Y- The (REnBPAPHY PeBtres of the nethod of nanufacturing the
CSP55 according to the twenty-fifth enbodi nent are identical to those of
the CSP51 Bigt hé4{hendyringsbor@bodi ment, so their description will not be
repeated. It will be understood that the techniques of the aforesaid
fourteent hFigentd éth efibedi sealsngay be applied also to the CSP55 of the
twenty-fifth enbodi nent. The advantages of the CSP55 of the twenty-fifth
enbodi nentragd 0f (&1 sberbhedoehdimguf acture are as follows. In the CSP55,
even in a fan-in/fan-out structure, gas (vapor) can be rel eased via the gas

escape pathig6 nrbBrBUIBuEbhegSHSREsdon nenbers 3k (Fig. 69 (b) ) provided in
the elastoner 3 as shown in Fig. 70. The occurrence of the popcorn

phenomenongygi chs damageser Sdad 100 -111 the sealing part 5 is thereby
prevented, and as a result the reliability of the CSP55 is inproved. The

remaini ng feat urege of; Jhe ($PanL88$ARHE NGod Qe 1€ tth‘@EEﬁS'ﬁfcﬁé&&%@fﬁe”t

and of its nmethod of manufacture are i1dentical to those ‘of the 51 of the
et o e LR TE0ker g RS L SO Lol ob SRR T
shown in the first to fifteenth embodiments.
The sixteenth embodiments will be described using the
CSP17 described in the seventh embodiment as an example.
First, in the comparative example shown in Fig. 44, as
a distance P shown in Fig. 44 (a) is relatively long, the bonding
tool 7 is moved (lowered) to perform bonding as shown in Fig.
44 (b), and then the resin sealing 28 (Fig. 4) is performed to
form the sealing part 5 as shown in Fig. 44 (c) without tip
processing of the leads 4c.
In this case, as the distance P shown in Fig. 44(a) is
relatively long, the whole tip of the lead 4c after bonding
is completely enclosed within the sealing part 5 as shown in
Fig. 44/{(c).
In the comparative example shown in Fig. 45, the distance
P shown in Fig. 45(a) is relatively short. The bonding tool

7 is moved (lowered) to perform bonding as shown in Fig. 45(b),

and the resin sealing 28 (Fig. 4) is performed to form the



first-twenty-fifth enbodi ments, however the invention is not limted to
these twenty-five enbodi nents and various nodifications are possibl g we
the scope and spirit of the invention. For exanple in the first to -
twenty-fifth enbodi nents, the specifications of the conponents shown in
Fig. 3 (a, b, c, d) and the process conditions showm in Fig. 5 are only
exanpl es of optinmum conditions, and the invention is not necessarily
limted to the exanples shown in Fig. .3 (a, b, ¢, d) and Fig. 5 . Further,
in the af oFE3AIBIFPREE P AT iEIAWR A¥ £AIenbBUF etit SNOYhet RS SRRSHIE r i bed
where the sem conductor chip 1 was |ongitudinal, but the sem conductor chip
1 may al soobetiguarad #Re el ectrode pads 1b provided in the sem conductor
chip 1 are not necessarily located at the two ends of the sem conductor
chip 1, and may be phbyidesei mamhottistapes Pi shopnovndBigt hdd (4 hiss
position is situated on the outer periphery of the main surface la of the
sem conductrel achivply. sHbey, nadp prdtedsting 2002he 12T dr raap|leor®ipr ovi ded
over the whol e of the outer periphery. The nunber of the el ectrode pads 1b
and the nugbefioopdnimrmRieakr sidesn A rProyi deslibn, thecseni gorducheriedip 1 is
not limted to 12 or 20, and may be a nunber less than 12, 13 19 or nore

than 20. The ghape ®éndheg apest Refedbaforidhenthiseafiihg vaktng svibsidate 4

and the openings 3c of the elastomer 3 is not limted to rectangul ar, and

may be another sshapeseio¥kdedotRatnt begel geyrgde pads 1b of the
sem conductor chip 1 can be exposed. The sem conductor device (CSP)

descri bed in the,af sai i t t i di n used for
exanple in a DRAR?(E&%aﬁFgeEaﬁg%ﬁfngegggNg%gﬁggpgstggsézgﬁgéﬁggs ) DRAM S

( Static) R RANBUS, LEash Bemorys Aéhgygé\aeﬁhggkpsﬁ 9! Mol gl CPU

(Central ProcesSing Unit) of g array. prca plfications 0 se
Govl oes 21 S IRIUL ESadpl BApIE chUedde BeLRSLARS il ey, ey be
Lfe hovent Lances, dhsg! SReCelielel e be bl vedeserbed ge (ol g, (1)
Wi ring SUb%EE%tv(\?irin{]né g%bss%ngagc()en lf’:tcrteo{:hglglveilCeectrically connected by the

pressing action of the bonding tocl 7, as shown in Fig. 43 (b).

The bonding tool 7 is then moved in the direction of the tip

of the lead 4c¢ (horizontal displacement) effectively parallel

to the main surface la of the semiconductor chip 1, as shown

in Fig. 43{(c).

Specifically, after bonding, the pressure of the bonding

tool 7 is removed, and the tip of the bonding tool 7 is displaced

by a predetermined amount (e.g. 10 to 300um, but preferably

30 to 200pm) in the direction of the tip of the lead 4c, then

the resin sealing step 28 is performed so as to form the sealing

part 5 as shown in Fig. 43(d).

The splash angle near the tip of the lead 4c can therefore

be made small.



(CSP) are formed in a one-piece construction, the substrate protruding
parts are not fornmed i ndependently and therefore do not have to be gqpﬂﬂqmz
of costly materials. This lowers the cost of nmanufacturing the

sem conduct or devi ce. ~ ~ uu~ zooz -113 (2) By providing the substrate
protrudi ng parts outside the openings.-7§ the thin filmwring substrate,
when a sealing resin is applied via the openings, the sealing parts are
fornmed as a brid%e bet ween the substrate protrudigp parts and the

seni conduct or chiVBen|He kil RAYSeassrartfe toealcaarf bé soBehf pEBSAsddlS ng
properties are inproved, and consequently hum dity resistance is inproved.
(3) Wen thenBinp ebett? ouhs st bendisedehyid nirdeleginorilicorudevi ce
absorbs is subjected to reflow after it absorbs noi sture, water vapor
produced dyei.sq sefd awapan betrpredsedbly 1heOWpimjeati 8héheamd asine
structure as the side faces in a predeterm ned direction of the elastic
structure agetiBxppsedstidet BE ehbsbdadiagdtbell owikokemaned,i antheheby
improved. (4 ) By formng the elastic structure of a porous fluoride resin,
the water wapplapeadHeedzeHehnyyr 8| oMe coreder & £heasehbduihe oW side and
at the same tine, penetration of noisture into the sem conductor device is
prevent ed t | |1 peLtd f - I ide:resia. a
result, de?ér?gg%¥?éﬁhb$EF%§ g?%gf??cgé % racﬁgﬁﬁg%iggf% €%%§ SE-cl®
seniconducEQE devigge hssgeduced. ( 5 ) By incorporating a coloring agent in
the elastic Structure, transmttance of light in the elastic structure can
be reduced w tho i h i i r i.es : stic
structure . In tArEttar o ne GiPRrRt e EEna R WeP ot YAREFT |
zo02 -1:4 can.be shjelded fr Light, ultraviolet.light which cause

i ncorrect gﬁgrla?i ofY o etrﬁ%v%aé% 01%1 ucgf%lo?éecﬁrpmll%e%l%‘g%%n, nd "3@@% atd onal
stability (BJBOLI?\? gdt?%trréf%zi’labﬁlyrggléo %fOOtupn% in the direction of the tip

of the lead 4c only when at least the distance P is relatively
short compared to a length L of the projecting lead 4c and a
thickness E of the elastomer 3 (e.g. P=L-E, but preferably
P=L-E-100um). When the conditions regarding P, L, E shown in
Fig. 43(a) are not satisfied, it i1s not necessary to perform
tip processing of the lead 4c.

It will moreover be appreciated that it is not
particularly necessary to perform tip processing of the lead
4c regardless of the distance P, length L and thickness E shown
in Fig. 43(a).

The remaining features of the construction of the
semiconductor device (CSP) according to the sixteenth
embodiment are identical to those of the CSP shown in the
first-fifteenth embodiments, so their description will not be

repeated.



sem conductor device is inproved. (6) In the thin filmwring substrate, by
maki ng the connecti ons between the wiring and bunp | ands w de, 7
concentration of stress in the connections is prevented. Hence, evér* "Uf" We
wiring defornms due to thermal contraction and expansion together with the
tape base material during tenperature -g9cles, rupture of leads is prevented
in the connecting parts 4s between the wiring and bunp | ands. (7) By

form ng the exposed parts in the elastic structure, even when the internal
pressure of the TBleadtinc BRIGRASIFY 195k ddiast QR i 4y GRFIOWIdriexEil e, gas
can be released to the outside fromthe exposed parts of the elastic

st ruct ur e.sixtadritsh sapodimentr ehootoindheprpopebl &, phishoaEdvhonhtERddamages
the sealing parts, etc. , is prevented, and as a result the reliability of
t he sem conduct drt deviinéerstooprived.thesE fébltuzee2mayg MWhatopls el aboed: 1.
A sem conduct or device conprising: a sem conductor chip including plural
sem conducdrary elcerreet se@anithSefBoaisghtaceuandl pb walarsomfeehiconikteem nal s,
said plural connection term nals being arranged on the periphery of said

sem conduct®Ors i dsn @) Shssditerogly arranged on the main surface of said
sem conductor chip |eaving said connection term nals exposed; an insulating

tape formed on saiG.8l@sf 1o R COMYdSIHEORRMNNGS | &L A{8f Where said
connection termnals are arranged; plural |eads fornmed on the surface of

sai d i nsul gt i.0g ¢8R0 A Rnahi eRaone, andd itS ehect hi cakiys conRst 8¢ taet he

said termnals and the other ends are arranged on said el astic body; plural
bunmp el ecty I r i ral._| eads; resin
body for sleeg?dole%gﬁcf gglngggg%ﬁéggl g%%e?%%@se%@ g%&déjstglr%ncgﬁdﬁgf%rgg% Tp and
one end of_.said leads; wherein said insulati ta Qnprises first part
arranged GV&FYSANE g’ﬁpnsgﬁﬁﬁse%%?l%asi%r%saeérﬁ cqgar?dL?%teg?leggﬁlﬁ,lcaﬁauglc%cond
part protruydi ng beyond.sai d sem conduct.or chip_jin the vicinit t he
er | phery G0 BUBRPLERBURE o e RS Vs RESEPE B o SLORA EPofE
term nal s are arranged; and fu,rtﬂgr corrwisi ng.a céiia? pi ece forped as a
separ at e oty FFUREHUF THs THE g V50e HETs & d€8Ec6RdthaFt 181 1BPa*r
i nsul ating tape. 2. A sem cqonductor deyice conprising a sem conductor chip
havi ng con%t??ﬁﬂ%’%ﬁ%ﬂ%t}br%ﬁ/i%bd%' the outer periphery of its main
surface, conprising: an_elastic body arran%ed_on the main surface of said
seni conduct or chi§i9%avilify tdd @ fcdhiFedCPEn el fi RAPYCBXBEsEGOMaPERRE fil m
W ring substrate conprising a substrate body having wiring whereof one end
i s el ectri®@ISEEoWiedced the sardirenpettidreR fhstaltsevFaallérgdsPant t he
other ends are electrically connected to bunp el ectrodes which are external
term nal s,5 & &oepr iforngd b3 thguregpusgablrabst ot dher deaddéAgapdrt s
havi ng openi ngs whi ch | eave said connection term nals exposed and whi ch
protrude beyerain dacghéhi nged @Rl asapgudbni Coadustist tohirpsisgarnicegopart s
whi ch seal said connection termnals of said

the semiconductor device (CSP1l7) is more reliable.

Embodiment 17

Fig. 46 shows an elastomer specification showing a
typical color specification of the elastomer (elastic
structure) used in the semiconductor device (CSP) according
to a seventeenth embodiment of this invention.

In this seventeenth embodiment, the case will be

described where a colored elastomer is used for the



sem conductor chip and seal said |leads of said thin filmwring substrate,;
sai d substrate body and said substrate protruding parts of said t thLb@?1
W ring substrate being forned in a one-piece construction; and wh

dam piece is provided for preventing | eakage of sealing resin when resin
sealing is perfornmed around said openi-8@¢s of said thin filmwring
substrate. 3. A sem conductor device conprising a sem conductor chip having
connection term nals provided on _the outer erigherg of its nain su%face,
conpri si ngSERLEPRYEFECKOEGVAFRanGEE ofNPHE PRI ARSUFFAEE &P Sardeent

sem conductor chip having openi ngs for exposing said connection termnals,
sai d el ast PEPBBdeBEAPri sing el astic body protruding parts which protrude
beyond sai d openi ngs and said sem conductor chip; a thin filmwring
substrate conpri 8pbagiéisabsyratkeebolystaneng’ wi itHee iR eof tWree fentht s
electrically connected to said connection termnals via | eads and the ot her
ends are etedinitesdrith emboédimedtsa haoporeless | aies i whischn a&rfe edtiaraiaf
termnals, and conprising substrate protrudi ng parts having openi ngs whi ch
| eave sai dceanppakead beay waklshexpasefiapdiwgheh protrude beyond said
openi ngs and sai d sem conductor chip; and sealing parts which seal said

connection term gal sndfogald Heed, condusi 95t 6MbP ANk 150 i Saitd-JRads)of said
thin filmwring substrate; said substrate body and said substrate

protrudi ngoparhs 9fyeat dehbh NefbdM MRt NEombsid ate Lol g fpramad na
one-pi ece construction, and said thin filmwring substrate and said

el astic bOEge%f fﬂsge&rséﬂﬁeméhr@;s{%ygm%m @Jezgkeleégﬂa er 2Q02 m
p e ace

wherein said sem conductor chi Is attac so that 1ts side are

surrounded Qy(§§éd ghagLLe - bRAY nggggggpg parts of said elastic body. 9. A
seniconduc?or device conprising: a sem conductor chip including plural
sem conduct or el QN _J Ln_surfac n (of0) ction terym nals,
said plural conngnglg(%fll e‘?}ﬁ%ﬁ%@ b%lE n%ﬁe:rsﬁ)aeﬁ%lgfcﬂ Joahgﬁne op%&l%ﬁecro;; % drsnai d
sem conductor chip an el astic bod%,arranggﬁ on_the main surfa of said

t

seni conducEoRSERMBT | L&V PIG S SPECEoARBELP RRITRAS SGFISE CarFhavul at i ng
tape forned on.said _elastic body conprising openings.in an area where said
connect i oaneFﬁgnagg'ar@‘l%r‘?% g ;rjg)‘-?ﬁrétr “?%eég?‘?lbgnje% %‘?Fn?% surface of
said insulating tape, in which one end is electrically @fnnegéfd to the
said termnal s ahll e Gtifsredrdssaoaesr FRAGAdI6AtIANE & a8 © KS@Y™ pl ur al
bunp el ectrodes forned at the other end of said plural |eads; and a resin
body for séRITHy 48 dERBAKESOF LEBYRF mf ST0POLR St &Pl ortricial e&9Fp and
one end of said | eads; wherein said insulating tape conprises a first part
arranged ovéd¥e¥afd Fenbasnsfake STIQRIRE ISR cofNEVEr A% inyieatd oFecond
part protrudi ng beyond said sem conductor chip_in the vicinity of the
peri phery &f Bafd Tehiedridudivs enrprarBeetnasdi theladkes Eoniestgone
termnals are arranged; and further gonprisin% an unconnected | ead which is
not connecPBdondYsane EbsAAeBRYofCRERANNENS ©PlenidgseaeBbaduct or chip, and
sai d unconnected lead is bent towards said connection termnals. 5 A
seni conduct or de¥ncehe osyprd 5f op t Forse D cand @t showhi pni Aty udi g fpltiveal
sem conductor elenments on its main surface and plural connection termnals,
sai d pl ur akevenheenibnembodimahs, behagadneahyedlaverbelpecopheiy thesai d
sem conduct or chi p;

coloring agent, however the intermediate layer which is the

skeleton layer 3d may also contain the coloring agent, or both
the adhesive layer 3e and the skeleton layer 3d may contain
the coloring agent.

In other words, it is sufficient if at least one of the

parts comprising the elastomer 3 contains the coloring agent.



31 JUL 20Q@ 118 an el astic body arranged on the main surface of said

sem conduct or chip | eaving said connection term nals exposed;aﬂ1iy@yb@%¢Pg
tape forned on said elastic body conprising openings in an area where safd
connection termnals are arranged; plural |eads fornmed on the surface of
said insulating tape, in which one end8i-s electrically connected to said
termnals and the other ends are arranged on said elastic body; plural bunp
el ectrodes fornmed at the other end of said plural |eads; and a resin body
for sealing sai oﬂrcﬁhﬁac&ﬁaﬁiﬁi@&ﬁm%éfaédi sévvgoridudtier- d%i.p téed one
end of said | eads; wherein said insulating tape conprises a first part
arranged ovekoxEIg aeEHE SWAd s AN sea Bt sSeheTondeice ver chilg, cahelr BnGecond
part protrudi ng beyond said sem conductor chip in the vicinity of the

peri phery mdtenial seninodnductioedchbpthvheraid rsegr deplamodheronnecgannc
termnals are arranged, and wherein said elastic body is formed froma
porous fl ustdmient est noxgampid sdyry. an adhesive | ayer on its top surface and
under surface. 6. A sem conductor device according to claim5, wherein said

el astic body compiges &haked &l dRYBr ah@r @RLHhAMia Flee 4@ mengi onal
mesh structure. 7. A sem conductor device conprising a sem conductor chip

havi ng connecdi ofy tRfdAtNakspPL oK | Aedhan, the eUECEoPEEF i RESIYerd nalSpaRi N
surface, conprising: an el astic body arranged on the main surfacé of said

semi conductQy obipe hayidg, Ogﬁg}]@,g%,éﬁov@w%ﬁm& d-gpgnecti oy, termnal s,

sai d el astic body conprisin ast’i ¢ body protruding parts which protrude

beyond sai d opgnlags, and, @%d sem conductor chip a thin filmwring
substrate conprising a substrate body having w ring whereof one end is
el ectrically conpected t.0 i d. cannectio erm nal,s_vi.a |l ead nd the ot her
ends are electr inl(c:}éﬁ nge%%lnr}l%?f efc?afotourb%érrpogléer%: [good‘gsstsrv%cl% O%)?Oeéea %rnal
termnals, and conprising subst pr ot rudi n art.s havi ng_ openi ngs whi ch
| eave oar g FRT SRl I Mt o s O e o
protrude beyond, sai d openj ngs_and sai d sem conductot_chip;, and sealing
parts whi CEHX%% FNERT PO %ﬂ"rjocffEl e’i"?ﬁ’?ﬁq’%eo‘?gs ' %%%%E%Wb&%rt ip and
seal said |leads of said thin fijilmwri ng ubstrate; ,sai.d supstrate body and
sai d subst¥iE et b7 ofreRR Y SPRPCLMERtSai 80 tHISEF APFFRLPEAG SYbst PatePBei ng
formed in a one-piece construction, and said thin filmwring substrate and
sai d el astT¥¥ being forned in approxi mately the sane size, wherein
ei ther one of or_ both adhesive layers in said elastic body conprises a
col ori ng agent. B shadh@ benBaeesrtielithe iomet sbaglused¥niesnase¥sr chip
having a quadrilateral main surface, a first end side of the main surface,
a second, bBppddinglesdosiege 3oint Hee e h Surtheceevanteesthr eibofiinenhect i on
termnals arranged parallel to and near the first end side on the main
surface, a-®ee@hceFBW ofotonEtadsnternm nals arranged parallel to and near
the second end side on the main surface, and a plurality of sem conductor
el enents formed aewsan theatirpggingwiof thanekasormerrhiteakongadnsecond
row of connection termnals on the main surface; a wiring substrate having
a first paredetermnimeddovert tde omlior g fagen bfaca seg torthet or chip
such that a rear surface of said wiring substrate is facing towards the
mai n sur f axevalt san th serhaiimdutt, otheht panamsetande pof tilen ejastomdrng from
the first end side of the nain surface of said sem conductor chip, and a
third portdax ¥ oI dwish ¢ 1 o th en Seeonthe nsh si depdpd el ¢@iof said ace of
sai d sem conductor chip,

elastomer 3 such as elastic modulus, thermal expansion

coefficient, flame-retarding properties and humidity
absorption.
In this way, the circuit of the semiconductor chip 1 may

be obscured from light.



wherein said wiring substrate has a first opening positioned over the first
row of connection terminals and a second openi ng positioned over t el $ciiid
row of connection termnals; a plurality of wirings forned on the first
portion of said wiring substrate; a plurality of bunp el ectrodes arranged
on the first portion of said wiring sugstrate, respectively, and each being
electrically 31 JUL 202 120 connected to a connection termnal at a
correspondi ng one of the_first and second _rows of connection termnals
through one of sf@ WPFHhbs LdFd VA T&S ReBo8Y 1RBviHY a WRrFSMPd CEYSST
sealing the first row of connection termnals and the first opening, and a
second por i ReAT el ORFLETd ofee b idier 9N bFORGHARRY iCh 1t BIC@Mas lasdeche
second openi ng, wherein a rear surface of the sem conductor chip, opposite
of the nmui angwifedrd. itthee&dfhe edaatnscekpoisanil whértdia CSRel § iemdianeedt.i on of
said resin body is forned as a bridge in the first opening of said wiring
substrate and i sBY argiedy asrhobrasdgelbet ngerpents| depfadetafmimadd 1ight

sem conductor chip, adjacent to the first end side, and a rear surface of
the secondopetti OhgOdf E&er Wdy i sblbat hatieby aftsivdler eidailtiers egemghtpor tion
of said resin body is forned as a bridge in the second opening of said

W ring subgriteranrddts JrPb FRthaBadi Brdrige el et @ sirdend @38 s@bneai d
sem conductor chip, adjacent to the second end side, and a rear surface of

the third poptioBe Obusaids¥bsi Y SNOShIAIRum9- A seniconductor device
according to claim8, wherein the bridging surface of the first and second

portion of the resig, Do fesmidis exppsatt dhoARPHELRndus o deviee
according to claim8, erelnthe second and third parts of said wring
substrat e éH{e‘gJ?f k A% dhdand Séag%gvgﬁglk%g%&ﬁ%ﬂéﬁ%ﬁé s%?é&%]trogf'ltﬁr\{@ y. 11

A sem conduc Vi ce accordin erein a w e first

Cubst 1t e M b o el P B SR ) o S e e st

end side, and _wherein a width of the second opening is |arger than a

di stance b&P%ken the third portion of said wiring substrate and the side
face of the sem conductor chip adjacent the second end side. 31 JUL 2002
121 12. A sem conductor device according to claim 10, wherein the first
portion of _said.resin body is a sealing part which is made of potting

met hod thr%ﬂﬁﬂg%ﬂ%nFi}gt openi ng, and wherein the second portion of said
resin body is a sealin art which is nade of potting nethad through the
second openi ng. AX%ISA ‘g—éﬁého%uﬁﬂw K CEOTERUMRTF et Aot T I SHH BRI wher ei n
said bunp el ectrodes are not provided on the second and third portions of
sai d Wi ri n§*20BseF aPE. thae. databhPe oRefiRe Dt 4RV @8 *BnPLRSEARST 10 2
seniconductor_chig haviggﬂg quadrilateral main surface, a first end side of
the mai n sEFRAERRNIACERE 1GsppESPHELBACCR Pdlec PR E AR AR §TRAFITRRIE OF first
row of connection termnals arranged parallel to and near the first end

si de of thehik@i insertaee; & igcorf® Pow s Lofe@iorammansidl Shantehged
parallel to and near the second end side on the main surface, and a
plurality ehoweny corriuetes ofl dhendetibiaddopapobhlionef anselpswoner
connection termnals and second row of connection term nals on the main
surface; ahnedasencchodycher adgetconcderdbnn sartheecbfhsaéntseni conduct or
chip between the first row of connection termnals and the second row of
connect i onemkodimahs, of egisgithentcoomecFfios. t €8 M hats €% pdseshown3 -

i nsul ating tape having a first portion arranged over the main surface of
sai d sem coagect otrabtPres hrandFispl d elastshowindy sstelyetrhat ractesae .sur f ace
of said insulating tape is facing towards the main surface of said

sem conduct or Cchifloo@iBeeO N peshd M Pr bl g hd O 1des fof séacnd si de of
the main surface of said sem conductor chip, a third portion protruding

fromthe sesmpenend ot dBedd1dheomd 3 sHthacgeRi cbhgueest candiued qesehi p, a
first opening forned over the first row of connection termnals between the

first and geceRd POLLLO0SveAPdeArSecRBsaoheni 89 fornmed over the second row
of connection termnals between the first and third portions; 31 JUL 2002

122 a plurali ty.ﬁér%ﬁ%‘?%i%ﬁ%@ﬂ &fa 4@@&’?% U8l %ﬂowﬁlh@dé Id=e gd gecond
rows of connection termndls and extended over said elastic body; a
plurality of bunp electrodes electrically connected to the first and second
rows of connection termnals through the | eads, respectively, arranged on
the first portion of said insulating tape; and a resin body having a first
portion and a second portion, wherein the first portion of said resin body
sealing the first row of connection termnals, the first opening, the |eads
connected to the first row of connection termnals, and a side face,

adj acent to the first side, of said sem conductor chip, wherein the second



wherein the bunp el ectrodes, electrically connected to the connection
termnals, are arranged on the first portion of the insulating tape, and
are not arranged on the second and third portions of said insulatihd Jape
15. A sem conductor device according to claim 14, wherein the first portion
of said resin body is forned as a bridgg in the first opening of said

i nsul ati ng tape, and wherein the second portion of said resin body is
formed as a bridge in the second o eg:n% gf sai d ingulatin {ape. 16. A
semi conductB? HERF EXUe coCHTRY 1456 St REL5 Y RREr eFRA S £ 145t &6 of
said resin body is formed as a bridge between a side face, adjacent to the
first end sheeCase wapHeSERRCBABGEPBRY cRi FOBRYLIASFeiVEUL-PHBESOf the second
portion of said insulating tape, and wherein the second portion of said
resin body is fofrgdieagizehtadge Yatupiaire sitderf aben adjestie layarse
second end side, of the 3t ~u~ to~2 |23 sem conductor chip and a rear
surface of3¢herthfodmpdrbevweefr thedskadatani hgyeapdd a7@d phsenwoonduct or
devi ce according to claim 16, wherein a rear surface of said sem conduct or
chi p, opposbteephosbe adhdes bue flagaetdhSeeof Actepding expisedightechth

sem conductor device according to claim 16, wherein a width of the first
openi ng i sehBb@ehehPans aslsi ANE o bBhYEE bt Nen L COREE PRRIHYO R toh cFRix@
insulating tape and the side face of said sem conductor chip adjacent the
first end stdenopRdiMhergi nag (W dtBuef ihheigecondappepigy us, | acger than a
di stance between the third portion of said Insulating tape and the side
face of Sg%gréﬁgh%?@ycéf)fe&@i@e% RNt hi her $66 018l &R 1Sh 8 urdd widn

sem conductor device according to claim 18, wherein the first portion of

sai d resi anmY1A§elgsr] ?%if'a%m%@r hn‘@é@l}f %ﬁié@%ﬁ Qﬁepﬂéigﬂow%}%ogw ough

the first openind, erein the second portion of said resi y is a

seal i ng_pai bl 6ok scOBdengl BOLLLNgLMeRROG Lt gyab the second openi ng.

20. A sem conductor devi ce accordi ng clarm eréein a rear surface of
sai d sem conductor _chi opposi.te of the,main surface_t eof . .renmai ns
oxposed o1 A cohrEninaPRPOR At ot B S UEBER AL Sk RS
second and t hi rts of idinsu i.ng .tape. function as a dam.for

prevent i ngaPﬁe{ﬁrE B ggFegf'ﬁ %%géﬁlsgééﬁgc}?¥%¥ft% WS M dofRduct or
devi ce according ta claim.l4, erein.said elastic_body is forne f a
Corous oot Briufds thd Al KRR To% daVeito i Sametlue gt e § 1
JUL 2002 124 wherein said._resin body,provides sealjn arts_and i made of
potting method. %ﬁ.a,%@%%%FcoF@%c?b%lgéEchchH%r?i?%bgmﬁxs%n?%oﬂ B2t or
chip including a_sem conductor elenents on its main :surface and a

plurality B8YE6RAect? ot &iAstamer £55d 1p1 BPARSt §O ofhe Fiftic?orPk &0 nal s

bei ng arranged on the _periphery of said sem conductor chip;
leads 4c¢ and the contact of the elastomer 3 is improved.

Herein, the materials of each component of the elastomer
3 are not limited to those of the eighteenth embodiment shown
in Fig. 47 and Fig. 48, and the elastomer may also be a
multi-layer structure wherein the number of layers is not
limited to three or five.

It is preferable that a porous material (for detailed
structure of this porous material, refer to the first
embodiment) comprising a 3-dimensional mesh structure is used

for the skeleton layer 3d.



an el astic body arranged on the main surface of said seniconductor3qhhﬁ ﬁﬁd
said connection termnals are exposed; an insulating tape fornmed on sal&

el astic body conprising open ings in an area where said connection -
termnals are arranged; a plurality of |leads formed on the surface of said
insul ating tape, in which one end is eBéctrically connected to said
connection termnals and the other ends are arranged over said elastic
body; a plurality~of bunp el ectrodes forned at said other end of said
plurality of | eaﬁ%e, BRER S| FPHoRes of L sEhf | rePSEYecebtme’t i BREt erni nal s
of said sem conductor chip and said one end of |eads; wherein said elastic
body is neslembfordporousdeateei &FfSRhoapeprdongatai thesatghtecnthisaid

el astic body bei ng exposed. 25. A seniconductor device according to claim
1, wherei nesladdinesuleats hgehbpeatanpthees @&f fihes€Spatiovar Langed fiimsitde sai d
sem conductor chip, and a second part protrudi ng beyond said sem conduct or
chip in theoweranteemth tdrbgaemepitar,y sof thaid deseropdilch i ldhinptwher esai d
plurality of connection terminals are arranged. 26. A sem conductor device
accordi ng tepcheédn 8, wherein said elastic body conprises a first part
arranged inside said sem conductor chip, and a second part protruding
beyond said sem conductor chip in the vicinity of the periphery of said

31 JUL 2002 | 25 sem conductor chip where said plurality of connection

term nal s grs.@h&ngerdy and wherein said second part of said elastic body
bei ng arranged in the second part of said insulating tape. 27. A

sem conduct or device r dj Y o ; > LSsture
can cscape from Sa d oiposer aras AL ST L BEG AR )
Sem CO“ducéPFtﬁeevél&eldeac%%orl% 3 Bﬂgcé{ﬂug%}ve b &L Srﬁ'a% ghagtif pogy having
tour angl e pi éces and expos sai'd elastic bo ih Thé vicrnity of Said
four angl e_plece sem.conduct devi.ce _accordi n o_clai.m3

wherein th2 %%elﬁlci%ne%@c%& sc%vdlc‘féfras Cogtlz;ldrjtql % &i (r]nélleggfeﬂgkbg Ofiémgﬁél | er

t han t hat o% %ﬁid second, part of said elastic body. 30. A sem conductor

devi ce acc®t df' it toPEFATHYS , wherein said second part of said elastic body
has a function as a damfor preventj.ng the flow of said resin body. 31. A
seni conduct or déﬁ@?xp¥ﬁﬁﬁﬁ?ﬂ %ﬁ¥9d¥ﬁ%ﬂ?lQOQHﬁEQ§ &AL FEBPRSE8d9Ei s made
of silica contajned a lLow Silica npterial conprising |ess. than 50% of
Silica. 32h SHHRTORIGEYET Sudbi Lol Gocl aPFgT L8- (Hal AT RfoF EPRCERB
external shapes of said insulating tape and of said elastic body are

subst ant i at3YeT ditht 1 abhe 3lasuomer tolrRictOrs Heds ee ot i §i%g: a

sem conductor chip including a sem conductor elenments on its nmain surface
and a pl ur@¥MIPRAVEHINERY O t €rFH Indihewis dind thieufarsty tef eéshreertbn

term nal s being arranged along a pair of opposite sides of said

seni conduce®podHNentan el astic body arranged on the main surface of said
sem conductor chip and said connection termnals are exposed, 31 JUL 2002
126 an insul ati A9 afd BHoWEdtba casrd whene itdioedpstomsr i agmbpeaLags in
an area where said connection termnals are arranged; a plurality of |eads
formed on theegukdvees of said insulating tape, in which one end is
electrically connected to said connection termnals and the other ends are
arranged over sdiirsdasni théedpstamerud altieytlbickhoeps elfethe ddese sddaed at
said other end of said plurality of |eads; and a resin body fox sealing

sai d connexdheni terayeat S3@fisaiaties emicketuchan chiepwdrdngald ofietkad of

| eads; wherein said elastic body is made of a porous material and part of a
si de surf acepofbasri lackasbilcadhody. pebngl exposed t3desPoseid Qerdtcl 0 devi ce
according to claim 10) wherein said elastic body is exposed from

anot her ~pat im®$) opposite sides of said sem conductor chip. 35. A

sem conductor device according to claim 10, wherein said insulating tape
conprises a firsdppaiti HIBNIehdSEdle SainhrenirondiiciledNids @y a
second part protrudi ng beyond said sem conductor chip in the vic~.nity of

the periphery; o 4&819&_%@;&;1%&8@85&poweﬁéetaspaé Qiﬁla_%ggéstiweoiafgpnecti on

term nal s are ‘arrange sem conduct or evice accor ng to ctarm 12,

wherein said el asti ody, conpri ses irst..part -arran | nside said
sem conduta::%?d)rl%h?%,f%%%t azjgé@%%ambéjrfegper%afs?lﬁgiantg ]beeaysgtn%“}'d sem conduct or

chip in the vicinity of the periphery of said sem conductor chip wheresaid
plurality of connection termnals are arranged, and wherein said second
part of said elastic body being arranged in the second part of said

i nsul ating tape. 37. A sem conductor device according to claiml0, wherein
vapor such as npoisture can escape from said exposed side surface 3t JU
2002



127 of said elastic body. 3g~ A sem conductor device according to gl f"im?ﬂﬁ’l'
wherein said elastic body having four angle pieces and exposed sai d eHas Ic
body in the vicinity of said four angle pieces. 39. A sem conductor device
according to claim13 , wherein the thickness of said first part of said
elastic body is smaller than that of s8pd second part of said elastic body.
40. A sem conductor device according to claim 13 , wherein said second part
of said elastic body has a function as a damfor preventing the flow of

sai d resin body.Furthey sethefpriductormels ddeaddorcdings s @ fcltdiemvig ingher ei n
said resin body is made of silica contained a low silica materi al

conpri si ngddl ess 2%mmn S0he ahiskheesa. of2thd sape ek ctdiresderd dayaacGodi ng to
claim13 , wherein the external shapes of said insulating tape and of said
el astic bogy &felsabstyimabt Yprt&iatalSRy . a¥3ledsseRnT comauct or device
conprising: a sem conductor chip including a sem conductor elenents on its
mai n surface andray plag @) showfs ¢BBnesEboRhé e Nial tapes didiepbdhakiiky of
connection term nals being arranged along a pair of opposite sides of said
seni conduci e i P; (An&s £6é | LaPOflya @i s888€doNchbe FRIR wurfage of said
sem conductor chip and said connection termnals are exposed; an insulating
tape formeg, 0o satd) elastdfe bady SQER' L&hOE19BCILPEP I B AlER wagEe said
connection termnals are arranged; a plurality of” eads fornmed on the

surface of saig 1osul ald Bg £aRGo1LN PAECP,PPENERd 45 Gl&al K gnnect ed

al
to said connection ternlngls and the other ends are arrangeaﬁb&é¥esald
el astic body; 31 J L 02.128 a rali of_ bu el ectrodes. forned at
said ot herl%n%jo%? g (Lnél'bq ﬁ&’d‘lq}-(.r}efsoﬁ g: s;s%‘}(?tzfnr :ré{pé_"i}'ﬁrb§&/w 3FTsé8l i ng
said connection termpals of said, sem conductor chip and said one end of
| eads; wheldf mMREFIPEFIREE L B %%nﬁ@@@%s a s)celeton layer forned froma
tree-di nensi onal_nesh structure_and part of a_side surf ace of said elastic
body bei ng expostd.fors eXarede EBRIGRLEENEETI B8 BRRIVHE HF 47 disatfHDo,
wherein said insulating tape_conprises a first part _arranged inside said
sem conduct®r LR Pyt $5 sRko p‘é?l?eﬁr%‘?‘ﬁu%i‘i"ﬁ%r bRYBRT R HEXRRF cdRduct or
chip in the vicinity of the periphery of said_sem conductor chip where said
plurality b}fe%%%%eégeo%a?%rsrﬁ%?gh% tVarieaffeds 5l chip iif agheséver
device according to claim21, wherein said elastic body conprises a first
part arr ant@ye¥ nsidd ssaPims em@ ditudhdckalgiss, odntha shalwibpaeysyr 86r udi ng
beyond said sem conductor chip in the vicinity of the periphery of said
senmi conduct®rlehip vhHee etaid Pricknesy of Tomrebasbemerrin hal k6 Qe
arranged, and wherein said second part of said elastic body being arranged
in the second pafig of4SEl)d shozisl shengasapehens. the Jane sidecndhedavece
according to claim 20, wherein vapor such as noi sture can escape fromsaid
exposed sitrRveuriaceadiestvel kyver iadbudgnt 450 whenf Ebndutt brg devi ce
according to claim 20, wherein said elastic body is exposed from anot her
pai,r of oppds$teatedess ofhsdier sgwcdituctop ciide ad@esAvseiayemdibt or
devi ce according to claim 22, wherein the~thickness of said first part of
sai d el astdz docdxkampleEnalther thhaknehat o 6f tisai thsecontk pahesdfresdageerl asti c
body. 31 JUL Z002 129 49. A sem conductor device according to claim 22,
wherein saig secmeh,pable ehisghdsel ast tie bagdhp haisia dametiven 1ageg dam for
preventing the flow of said resin body. 50. A sem conductor device

accordi ng i 50;8i,Ma2Q, tMbefie] dkisdd sl Jreghe bﬁdyeténwpﬁlye@fwrﬁidﬂAq% gnat ai ned

a low silicamaterial conprising |ess than 50~ of silica. 51.
sem conductOf o ARV £ ACLAFEH NOs L5 h 2l M 22, wherein the external shapes of
said insulating tape and of said elastic body are substantially identical.

52. A sem conductprs LCEAGCehdl PY ERpEkAl whes & ~..d stic
body having four anéﬂg%%%ﬁégs an% ex%osgg gaggzg?%stléﬁg%ééﬁﬁﬁ_%ggﬁVicinity
of S0 Lo A0S RIGRES J¥3ond PEBNOOLAL JRLLACL WG, 3PS Sanduct o
devi ce conpri Sing e steps of: préeparirng a sem conduct or i'p inclading a
sem conduct,or elements on its i.n surfa d a plurali.ty of .connection
term nal s,tlg%i %ﬁﬁo‘fn%%%?sl toynf ot%‘ecgglrllgctsilgﬁ %g?%gﬁ‘é sf ieﬁgj%rlrsar?é)@@ 8ﬂgt he
peri phery aof said sem conductor chjp; preparing.a, thin filmsubstrate
conpri si ngaées LEFRERS 1 ytcl\?\f'ui T gigt?fgdgg%?r aﬂdi :h§u# 'ngé?i%pte?tac;peni ngs
and a plurality of |eads thereof; preparing an elastic body which is nade
of a porous material and joining said elastic body to said thin film
substrate; joining said main surface of said sem conductor chip to said

el astic body so as to expose said connection termnals of said

sem conductor chip fromsaid openings of said thin filmsubstrate;
electrically connecting said connection termnals of said sem conduct or
chip and corresponding one ends of said |eads; sealing said connection



chip and said one ends of said | eads by nmeans of a sealing resin, 3@3 ﬂZ
expose a part of side surface of said elastic body; 31 JU 212 13 Uil 0
formng a plurality of bunp el ectrodes on anot her ends of said | eads,
respectively. 54. A nethod of manufacturing a sem conductor device
according to claim30, wherein each of-86aid insul ating tape and said

el astic body conprises a first part arranged inside said sem conductor chip
and a second part protrudi ng beyond said openings, said second parts
prevent i ng-higkridssv of S ¢ qnRy rlesish Ha0M®i d seal ing step. 55. A

met hod of manufacturing a sem conductor device according to claim31, in
the step of joiAitnghsuild e¢amted bdwyr she¢ Shidkserbesrgiicerintfilg, 48ai d
sem conductor chip is pushed into said elastic body, thereby the thickness
of said fiart opdnt esbmpdied , ebhndt tloe bouyensiemald erott Ramittlest tof tkamd second
part of said elastic body. 5,6. A nethod of manufacturing a sem conductor
devi ce accordi nghd aenladimni0 fleaafirers tdfe tdteepoofs tprepardme Saite el asti c
body, said elastic body having a supporting nenbers, form ng said exposed
parts of sqnth @iraBid by ine CUISE NG R KB SUPPOS tig e enhtd~7. . ' A
met hod of manufacturing a sem conductor device according to clai m 30,

further cupdSimithd BeeSi&hofca Blletnbbe st eReAfsS @RbvAdi n $HAUEL ageously
cutting said insulating tape and said elastic body. 58. A nethod of
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109148 ()- 7 10%4& ()-Y 510%& () - XAdEnbC 10%& ()- 109%& ()-|
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"S10%& ()-f 10%& ()-1 " z10%& ()-Y 10%& ()- 910%& ()- /h3aBnmbd
091096& ()-.10%& ()- , 109B& ()- *3109B& ()-!(y#10965& ()-| _
8&g1096& () LBptwibiel vigddgo f)the gonresting B2 109E¢ whichegamuegt With
5109%0& ()-2MLO%& ()-< u dEnbC3Y 10% & ()- @10% & ()-3910% & (.) -3
mL0% &' () - Bh&0sEr®d (Dansis1 0% 88 (Wi-dexskdEmb Cheaa0on 181 W-i8&D0oE &L Kg W3 rio% &' () -
y10% & ()-3yl0% & ()-3 10% & () - @TdBmC &(f#10% " & ()- & 10% & () -
Py109% & () 43'ak086 Rh € d1isphodh K¢ tBeb@Wdi{getiMadhabCs3hs , 10B& &k (Parts
3A0W & ()- 010%W & ()- . 10% & ()-3, 10%W& ()-3*10% & ()-,-./@bCY
1096 & () -, AP &n§) of £ 1806t&%t) thk0Wwit@hg width of the connecting part

4s gradually becomes narrower with increasing distance from

the bump lands 4f.

In the CSP17 shown in Fig. 50, the wiring width of all
twelve of the connecting parts 4s is formed wide, and these
wide connecting parts 4s progressively become narrower with
increasing distance from the bump lands 4f.

The remaining features of the construction of the
semiconductor device (CSP) according to the twentieth
embodiment are identical to those of the CSP of the first to
nineteenth embodiments, so their description will not be
repeated.

However, it is not absolutely necessary to form the
connecting parts 4s described in the twentieth embodiment, and
they may be omitted.

Of the wiring formed on the tape base material 4g, the
wiring 44 protrudeing from the connecting parts 4s which are
connected to the bump lands 4f immediately adjacent to the leads
4c, is a relatively short distance away from the leads 4c.

Therefore when a load acts on the leads 4c and wiring

44, stress tends to concentrate in the connecting parts 4s which

are connected to the bump lands 4f immediately adjacent to the
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but also to the first-nineteenth embodiments.

According to the twentieth embodiment, the connecting
parts 4s between the wiring 4d and bump lands 4f are formed
wide, so stress does not easily concentrate in these connecting
parts 4s.

Hence during a temperature cycle, even if the tape base
material 4g and wiring 4d deform due to thermal contraction
and expansion, the connecting parts 4s between the wiring 44

and bump lands 4f do not break.

Embodiment 21

Figs. 51(a) to 51(d) are figures each showing a typical
structure of a semiconductor device according to a twenty-
first embodiment of this invention. Fig. 51(a) is a base plan
view, Fig. 51(b) is a side view, Fig. 51(c) is a plan view of
which part has been cut away, and Fig. 51(d) shows a front view.
Figs. 52(a) to 52(c) are diagrams of the construction of the

semiconductor device shown in Fig. 51. Fig. 52(a) is a
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the structure of the semiconductor device shown in Fig. 52.
Fig. 53(a) is a view of a part D in Fig. 52(b), Fig. 53(b) is
a view of a part E in Fig. 52(c¢), and Figs. 54(a) to 54(f) are
diagrams each showing an example of a method of manufacturing
a thin film wiring substrate used in the semiconductor device
according to the twenty-first embodiment of this invention.
Figs. 54(a), 54(c), 54(e) are partial plan views, Fig. 54 (b),
54(d), 54(f) are respectively cross-sectional views showing
a section through 2-A. Figs. 55(a) to 55(d) are diagrams each
showing an example of a method of manufacturing a thin film
wiring substrate used in the semiconductor device according
to the twenty-first embodiment of this invention. Figs. 55(a),
55(c) are partial plan views, 55(b), 55(d) are respectively
cross-sectional views showing a section through A-A. Figs.
56 (a) to 56(f) are diagrams each showing an example of a method
of manufacturing a thin film wiring substrate used in the
semiconductor device according to the twenty-first embodiment
of this invention. Figs. 56(a), 56(d) are partial plan views,
56 (b), 56(e) are respectively cross-sectional views showing

a section through A-A, 56(c), 56(f) are respectively

cross-sectional views showing a section through B-B. Figs.
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58(a) to 58(f) are diagrams each showing an example of a method
of manufacturing a thin film wiring substrate used in the
semiconductor device according to the twenty-first embodiment
of this invention. Figs. 58(a), (d) are partial plan views,
58 (b), 58(e) are respectively cross-sectional views showing
a section through A-A, 58(c), 58(f) are respectively
cross-sectional views showing a section through B-B.
A semiconductor device (CSP51) according to the
twenty-first embodiment is a peripheral pad type fan-in CSP
, identical to the CSP17 of the seventh embodiment shown in Fig.
24. 1t has a substantially identical structure to that of the
CSP17, however differences from the CSP1l7 of the seventh
embodiment are that the thin film wiring substrate 4 does not
comprise the base protruding parts 4b shown in Fig. 24, and
the elastomer 3 (Fig. 51(a)) which is an elastic structure
comprises exposed parts 31 which are exposed to the outside,
as shown in Fig. 51(b).

Specifically, whereas the CSP of the first to twentieth
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substrate protruding parts 4b.

The CSP51 therefore does not comprise the elastomer
protruding parts 3bprovided in the elastomer of the CSP17 shown
in Fig. 24.

Herein, the detailed structure of the CSP51 according
to the twenty-first embodiment will be described.

The CSP51 comprises the elastomer 3 (elastic structure)
provided with the exposed parts 31 arranged on the main surface
la of the semiconductor chip 1 for exposing the electrode pads
1lb (connection terminals), a substrate body 4a provided with
the wiring 4d whereof one end is electrically connected to the
electrode pads 1lb via the leads 4c and the other ends are
electrically connected to the bump electrodes 2 (external
terminals), the thin film wiring substrate 4 comprising the
openings 4e for exposing the electrode pads 1lb, and a sealing
part 5 for sealing the electrode pads 1lb of the semiconductor
chip 1 and the thin film wiring substrate 4.

In the CSP51 shown in Fig. 51, 20 of the bump electrodes
2 are provided.

The CSP51 comprises the exposed parts 3i of the elastomer
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embodiment, so their description will not be repeated.

The method of manufacturing the CSP51 according to the
twenty-first embodiment will now be described.

First, as shown in Fig. 54 and Fig. 55, the elastomer
3 joined to the substrate body 4a comprising the wiring 4d is
manufactured, the openings 4e comprising the leads 4c connected
to the wiring 44 are formed, and the thin £film wiring substrate
4 (Fig. 55(c)) wherein the substrate body 4a is supported in
a substrate frame 4t by supporters 33j of the elastomer 3 is
prepared.

] The method of manufacturing the thin film wiring
substrate 4 will be described referring to Fig. 54 and Fig.
55.

The tape base material 4g comprising a polyimide resin
shown in Fig. 54(a) is prepared. An adhesive is coated on the
top surface, under surface or both the top surface and under
surface of the tape base material 4g in order to attach the
copper foil 4h shown in Fig. 54(c).

Next, reference holes 41 for tape feed are formed at an
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4g as shown in Figs. 54(c), 54(d).

The copper foil 4h is formed into a desired shape by
etching as shown in Fig. 54 (e) so as to form the wiring pattern.

Next, the tape base material 4g is attached to the
elastomer 3 as shown in Figs. 55(a), 55(b).

The elastomer 3 used in the twenty-first embodiment
comprises four long supporting members 33j on each side (a total
of eight on both sides) as shown in Fig. 55(a). These
supporting members 33 straddle the four long holes 4g of the
thin filmwiring substrate 4 and are sufficiently long to reach
the substrate frame 4t.

However the number of the supporting members 3j is not
limited to eight, and any number is permitted.

The number of these supporting members 3j corresponds
to the number of exposed parts 31 of the CSP51.

Hence, the elastomer 3 is attached to the thin filmwiring
substrate 4, the body of the elastomer 3 is attached to the

substrate body 4a of the thin film wiring substrate 4, and the

eight supporting members 3j of the elastomer 3 are arranged
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wiring substrate 4 shown in Fig. 55(c) is supported by the
elastomer attached to it.

As a result, the thin film wiring substrate 4 to which
the elastomer 3 is attached is formed as shown in Figs. 55(c),
55(d) and Figs. 56(a) to 56(c).

Next, the electrode pads 1lb (Fig. 51) of the
semiconductor chip 1 are exposed by the openings 4e of the thin
film wiring substrate 4, and the main surface la of the
semiconductor chip 1 and the elastomer 3 are joined.

In other words, the semiconductor chip 1 is attached to
the elastomer 3 as shown in Figs. 56(d) to 56(f).

Next, the electrode pads 1lb of the semiconductor chip
1 (Fig. 51) and the corresponding leads 4c of the thin film
wiring substrate 4 are electrically connected, as shown in Fig.
57(a).

Next, the resin sealing 28 (Fig. 4) of the electrode pads
1lb of the semiconductor chip 1 and the leads 4c¢ of the thin

film wiring substrate 4 is performed by a potting method using
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Next, a bump pole material is supplied to the bump
openings 43j of the substrate body 4a, and the bump electrodes
2 are formed as shown in Fig. 58(a)-(c) by passing the assembly
through a reflow furnace, not shown.

In this way, the wiring 4d of the substrate body 4a (Fig.
51 or Fig. 52) is electrically connected to the bump electrodes
2.

Next, the supporting members 3j of the elastomer 3 are
cut so as to separate them from the substrate frame 4t of the
substrate body 4a, and the exposed parts 3i (Fig. 58(e)) of
the elastomer 3 formed by the cut supporting members 3j, are
thereby exposed.

Therefore, the CPS51 as shown in Figs. 58(d) to 58(f)
or Fig. 51 can be produced.

The remaining features of the method of manufacture of
the CSP51 are identical to those of the CSP1l7 of the seventh
embodiment, so their description will not be repeated.

It will be understood that the techniques of the
aforesaid fourteenth-twentieth embodiments may be applied
also to the CSP51 of the twenty-first embodiment.

The advantages of the CSP51 of the twenty-first
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the exposed parts 31 of the elastomer 3 to the outside via a
gas escape path 36 as shown in Fig. 51(a) (gas can escape from
any of the eight exposed parts 3i).
In other words, gas can be released by the exposed parts
31 of the elastomer 3.
The occurrence of the popcorn phenomenon wherein the
sealing part 5 is ruptured, is thereby prevented.
As a result, reliability of the CSP51 is improved.
The remaining advantages of the method of manufacture
of the CSP51 according to the twenty-first embodiment are
identical to those of the CSP17 of the seventh embodiment, so

their description will not be repeated.

Embodiment 22

Figs. 59(a) to 59(c) show examples of the structure of
a semiconductor device according to a twenty-second embodiment.
Fig. 59(a) is a side view, Fig. 59(b) is a plan view, Fig. 59(c)
is a front view.

A CSP52 (semiconductor device) according to the
twenty-second embodiment is a peripheral pad type fan-in CSP

as is the CSP51 of the twenty-first embodiment shown in Fig.
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elastomer 3 are exposed as the exposed parts 31 after
manufacture is complete, as shown in Fig. 59(a).

The remaining features of the construction of the CSP52
according to the twenty-second embodiment are identical to
those of the CSP51 of the twenty-first embodiment, so their
description will not be repeated.

It will be understood that the technigques of the
aforesaid fourteenth to twentieth embodiments may be applied
also to the CSP52 of the twenty-second embodiment.

The advantages of the CSP52 of the twenty-second

; embodiment and of its method of manufacture are as follows.

In the CSP52, as the entire side faces of the elastomer
3 form the exposed parts 3i, the exposed surface area of the
elastomer 3 is increased.

Hence, the gas release effect due to the exposed areas
3i of the elastomer 3 is enhanced.

As a result, the reliability of the CSP52 is further
improved.

The remaining features of the CSP52 according to the
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structure of a semiconductor device according to a twenty-
third embodiment of this invention. Fig. 60(a) is a planview,
Fig. 60(b) is a side view, Fig. 60(c) is a plan view, Fig. 60(d)
is a front view. Figs. 6l(a) to 61(b) are diagrams each showing
an example of a state when sealing is complete in a method of
manufacturing the semiconductor device according to the
twenty-third embodiment of this invention. Fig. 6l(a) is a
plan view, Fig. 61 (b) is a base plan view. Figs. 62(a) to 62(c)
show cross-sections of theplan viewshown inFig. 61(a). Figs.
62(a) is a cross-sectional view through a line A-A, 62(b) is
a cross-sectional view through a line B-B, 62(c) is a
cross-sectional view through a line C-C. Figs. 63(a) to 63{(c)
are diagrams each showing an example of a state when sealing
is complete in a method of manufacturing the semiconductor
device according to the twenty-third embodiment of this
invention. Fig. 63(a) is a plan view, Fig. 63 (b) is a side view,
Fig. 63(c) is a base plan view. Fig. 64 is a schematic diagram
showing an example of a gas release state in the semiconductor

device according to the twenty-third embodiment.
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embodiment are that the sealing parts 5 are formed only in the
vicinity of the two ends of the semiconductor chip 1 as shown
in Fig. 60(a). Hence, the device comprises the exposed parts
31 corresponding to the entire side faces of the elastomer 3,
and the exposed parts 31 formed by exposing the area in the
vicinity of the center on the left and right of the peripheral
part on the top surface and under surface of the device, as
shown in Figs. 60(b), 60(c).

In other words, in the CSP53, the resin sealing 28 is
not performed over all the side faces lc of the semiconductor
chip 1, but only in the vicinity of the electrode pads 1b (Fig.
51).

Herein, Fig. 61 and Fig. 62 show the structure obtained
when the resin sealing 28 is complete in the process of
manufacturing the CSP53. Fig. 6l1(a) shows a plan view, Fig.
61(b) is a base view seen from the under surface.

The sealing parts 5 are formed on the short side faces
lc of the semiconductor chip 1 and at both ends of the long

side faces 1lc, as shown in Fig. 61(b). As they are not formed

in the vicinity of the center of the side faces lc, the areas
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In the CSP53 according to the twenty-third embodiment,
the shape of the elastomer 3 is substantially identical to that
of the tape base material 4g, as shown in Fig. 61.

In other words, the shape of the elastomer 3 is made to
effectively fit that of the thin film wiring substrate 4
including the openings 4e, long holes 4g and suspension members
4u of the thin film wiring substrate 4.

Fig. 63 shows the situation after resin sealing when the
suspension members 4u of the thin film wiring substrate 4 and
suspension pieces 3k of the elastomer 3 shown in Fig. 61 are
cut so as to separate the substrate body 4a from the substrate
frame 4t.

The remaining features of the CSP53 according to the
twenty-third embodiment and of its method of manufacture are
identical to those of the CSP51 of the twenty-first embodiment,
so their description will not be repeated.

It will be understood that the techniques of the
aforesaid fourteenth-twentieth embodiments may be applied
also to the CSP53 of the twenty-third embodiment.

The advantages of the CSP53 of the twenty-third

embodiment and of its method of manufacture are as follows.

In the CSP53, the areas in the vicinity of the center
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Therefore, the gas release effect is further enhanced when gas
escapes via the gas escape path 36 shown in Fig. 64.

Also, by forming the shape of the elastomer 3
substantially the same as that of the tape base material 4g,
the strength of the thin film wiring substrate 4 in the CSP53
is increased. As a result, defects in the CSP53 are reduced,
and the yield is increased.

The remaining features of the CSP53 according to the
twenty-third embodiment and of its method of manufacture are
identical to those of the CSP51 of the twenty-first embodiment,

so their description will not be repeated.

Embodiment 24

Figs. 65(a) to 65(e) is a diagram of a typical structure
of a semiconductor device according to a twenty-fourth
embodiment of this invention. Fig. 65(a) is a base plan view,
Fig. 65(b) is a side view, Fig. 65(c) is a plan view, Fig. 65(d)
is a front view, Fig. 65(e) is a section through a line C-
C in (c).

A C8P54 (semiconductor device) according to the

twenty-fourth embodiment is a peripheral pad type fan-in CSP
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are provided in the thin film wiring substrate 4 as shown in
Figs. 65(c), 65(e), and that there are no positions exposing
the elastomer 3 other than the openings 4v as shown in Fig.
65.

In the CSP54 according to the twenty-fourth embodiment,
the two openings 4v are provided inside the substrate body 4a
of the thin film wiring substrate 4.

As a result, when the CSP54 is assembled, the elastomer
3 is exposed via these openings 4v.

Therefore, the exposed parts 3i of the elastomer 3 are
formed by the openings 4v.

In the CSP54, there are no positions exposing the
elastomer 3 other than the openings 4v.

In other words, the resin sealing 28 is performed over
all the side faces lc without exposing the side faces 1lc of
the semiconductor chip 1 as shown in Fig. 65(a) to 65(d).

In the CSP54 according to the twenty-fourth embodiment,
the openings 4v are formed in the substrate body 4a of the thin
filmwiring substrate 4, and they may be formed at any position
provided that the elastomer 3 is exposed after the CSP54 is

assemble.
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of manufacture are identical to those of the CSP51 of the
twenty-first embodiment, so their description will not be
repeated.

It will be understood that the techniques of the
aforesaid fourteenth-twentieth embodiments may be applied
also to the CSP54 of the twenty-fourth embodiment.

The advantages of the CSP54 of the twenty-fourth
embodiment and of its method of manufacture are as follows.

In the CSP54, the resin sealing 28 is performed over all
the side faces 1c of the semiconductor chip 1, so the sealing
properties of the semiconductor chip 1 are improved.

As a result, defects in the semiconductor chip 1 are
reduced, and the reliability of the CSP54 is improved.

Also, as the openings 4v are provided in the thin film
wiring substrate 4, gas can be released via these openings 4v
even when the resin sealing 28 is performed over all the side
faces 1lc of the semiconductor chip 1.

Therefore, gas release from the elastomer 3 is enhanced
while the sealing properties of the semiconductor chip 1 are
improved.

The remaining advantages of the method of manufacture
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identical to those of the CSP51 of the twenty-first embodiment,

so their description will not be repeated.

Embodiment 25

Figs. 66(a) to 66{(c) are diagrams of a typical structure
of a semiconductor device according to a twenty-fifth
embodiment of this invention. Fig. 66(a) is a plan view, Fig.
66{b) is a side view, Fig. 66(c) is a base plan view. Fig.
67 1s a partial plan view showing an example of a sealing
completion state in amethod of manufacturing the semiconductor
device according to the twenty-fifth embodiment of this
invention. Figs. 68(a) and 68(b) are views showing cross-
sections through the partial plan view shown in Fig. 67. Fig.
68(a) is a cross-section through the line A-A, Fig. 68(b) is
a cross-section through the line B-B. Figs. 69(a) and 69 (b)
are partial plan views each showing an example of a sealing
completion state inamethod of manufacturing the semiconductor
device according to the twenty-fifth embodiment of this
invention. Fig. 69(a) is a base plan view, Fig. 69(b) is a
base plan view of a state with the semiconductor chip removed.
Fig. 70 is a schematic diagram showing an example of a gas
release state in a semiconductor device according to the
twenty-fifth embodiment of this invention.

A CSP55 (semiconductor device) according to the
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this type of CSP will be referred to as a fan-in/fan-out CSP.
Differences from the CSP51 of the twenty-first embodiment are

that electrode pads lb are provided on the periphery of the

four sides of the main surface la of the semiconductor chip

1, and the bump electrodes 2 which are external terminals are
arranged inside (substrate body 4a) and outside (substrate
protruding parts 4b) the semiconductor chip 1.

The CSP55 comprises an elastomer 3 comprising the exposed
parts 31 for exposing the electrode pads 1lb (connection
terminals) arranged on the main surface la of the semiconductor
chip 1, and the elastomer protruding parts 3b (elastic
structure protruding parts) which protrude beyond the
periphery of the semiconductor chip 1, the thin film wiring
substrate 4 comprising the substrate body 4a provided with the
wiring 4d whereof one end is electrically connected to the
electrode pads 1b via the leads 4c (Fig. 51) and the other end
is electrically connected to the bump electrodes 2, and the
substrate protruding parts 4b provided with the openings 4e
for exposing the electrode pads 1b (Fig. 51), these protruding
parts protrudeing beyond the openings 4e and the semiconductor

chip 1, and the sealing parts 5 for sealing the electrode pads

1b of the semiconductor chip 1 and the leads 4c of the thin
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one-piece construction with the substrate body 4a and its outer
periphery, the bump electrodes 2 being provided in these
substrate protruding parts 4b outside the semiconductor chip
1.

Fig. 67 to Fig. 69 show the structure of the CSP55 when
the resin sealing 28 is complete. Fig. 67 is a plan view, Fig.
68 is a cross-sectional view, Fig. 69(a) is a base plan view
seen from the under surface, and Fig. 69(b) is a view of the
tape base material 4g seen from the under surface through the
semiconductor chip 1.

The substrate body 4a and substrate protruding parts 4b
are connected and supported by the suspension members 4u of
the four angle pieces of the substrate body 4a, via the four
openings 4e (Fig. 68(a)) formed in the outer periphery of the
substrate body 4a.

In the outer periphery of the substrate protruding parts
4b, the four long holes 4g used for cutting are formed, and
the substrate protruding parts 4b are supported in the

substrate frame 4t by the suspension members 4u of the four

angle pieces.
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provided which are supported by the suspension pieces 3k (Fig.
69 (b)) and formed with essentially the same shape as that of
the substrate protruding parts 4b, and the four openings 3c
are formed with effectively the same size as that of the four
openings 4e of the thin film wiring substrate.
The sealing parts 5 are formed only in the four openings
4e of the thin film wiring substrate 4, i.e. in the vicinity
of the electrode pads 1b of the semiconductor chip 1, as shown
in Fig. 68({a).
Therefore when assembly is complete, in the CSP55 which
is a fan-in/fan-out structure, all points on the under surface
of the elastomer 3 excluding those covered by the semiconductor
chip 1 {elastomer protruding parts 3b) and all of the side faces
la are exposed to form the exposed parts 3i, as shown in Figs.
66(b), 66(c).
Fig. 66 shows the state where, after resin sealing, the
semiconductor device is cut in the suspension members 4u of
the angle pieces of the substrate protruding parts 4b of the

thin film wiring substrate 4 shown in Fig. 67 so as to separate

the substrate body 4a and substrate protruding parts 4b from
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The method of manufacturing the CSP55 according to the

twenty-fifth embodiment will now be described.

First, the substrate body 4a comprising the wiring 44
and the substrate protruding parts 4b on its outer periphery
are formed, the elastomer 3 whichhas effectively the same shape
as that of the substrate protruding parts 4b and substrate body
4da 1s joined to it, and the thin film wiring substrate 4
comprising the openings 4e comprising the leads 4c¢ joined to
the wiring 4d is prepared.

Next, the main surface la of the semiconductor chip 1
and the elastomer 3 are joined so as to expose the electrode
pads 1b (Fig. 51) of the semiconductor chip 1 in the openings
4e of the thin film wiring substrate 4.

The electrode pads 1lb of the semiconductor chip 1 are
electrically connected to the corresponding leads 4c of the
thin film wiring substrate 4.

Next, the resin sealing 28 is applied to the electrode
pads 1b of the semiconductor chip 1 and the leads 4c¢ of the
thin film wiring substrate 4 to form the sealing parts 5.

The state of the device when sealing is complete is shown
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so that the substrate body 4a and substrate protruding parts
4b are separated from the substrate frame 4t.

The state of the device when cutting is complete is shown
in Figs. 66(a), 66(b), 66(c).

The remaining features of the method of manufacturing
the CSP55 according to the twenty-fifth embodiment are
identical to those of the CSP51 of the twenty-£first embodiment,
so their description will not be repeated.

It will be understood that the techniques of the
aforesaid fourteenth-twentieth embodiments may be applied
also to the CSP55 of the twenty-fifth embodiment.

The advantages of the CSP55 of the twenty-fifth
embodiment
and of its method of manufacture are as follows.

In the CSP55, even in a fan-in/fan-out structure, gas
(vapor) can be released via the gas escape path 36 through the
suspension members 3k (Fig. 69(b)) provided in the elastomer
3 as shown in Fig. 70.

The occurrence of the popcorn phenomenon which damages
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so their description will not be repeated.

This invention has been described in detail based on the
first-twenty-fifth embodiments, however the invention is not
limited to these twenty-five embodiments and various
modifications are possible within the scope and spirit of the
invention.

For example in the first to twenty-fifth embodiments,
the specifications of the components shown in Fig. 3(a,b,c,d)
and the process conditions shown in Fig. 5 are only examples
of optimum conditions, and the invention is not necessarily
limited to the examples shown in Fig. 3(a,b,c,d) and Fig. 5.

Further, in the aforesaid first to twenty-fifth
embodiments, the case was described where the semiconductor
chip 1 was longitudinal, but the semiconductor chip 1 may also
be sqguare.

The electrode pads lb provided in the semiconductor chip
1l are not necessarily located at the two ends of the
semiconductor chip 1, and may be provided in any other position
provided that this position is situated on the outer periphery

of the main surface la of the semiconductor chip 1. They may
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substrate 4 and the openings 3c of the elastomer 3 is not limited
to rectangular, and may be another shape provided that the
electrode pads 1lb of the semiconductor chip 1 can be exposed.
The semiconductor device (CSP) described in the
aforesaid first-twenty-fifth embodiments may be used for
example in a DRAM (Dynamic Random Access Memory), S

(Synchronous) DRAM, S (Static) RAM, RAMBUS, flash memory, ASIC
(Application Specific IC), CPU (Central Processing Unit) or
gate array. Typical applications of these devices are modules
and cards, but it will be understood that they may be applied
to products other than modules and cards.

The main advantages of the invention as disclosed herein
may be simply described as follows.

(1) As the substrate body and substrate protruding parts of
the thin film wiring substrate in the semiconductor device
(CSP) are formed in a one-piece construction, the substrate
protruding parts are not formed independently and therefore
do not have to be formed of costly materials. This lowers the

cost of manufacturing the semiconductor device.
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z109%& () - Nnggbébe between the substrate protruding parts and the
semiconductor chip. In this way, a stable seal can be obtained,
sealing properties are improved, and consequently humidity
resistance is improved. _

(3) When the bump electrodes are formed, even if the
semiconductor device absorbs is subjected to reflow after it
absorbs moisture, water vapor produced during reflow can be
released to the outside via the elastic structure as the side
faces in a predetermined direction of the elastic structure
are exposed to the outside, and reflow tolerance is thereby
improved.

(4) By forming the elastic structure of a porous fluoride resin,
the water vapor produced during reflow can be released to the
outside and at the same time, penetration of moisture into the
semiconductor device is prevented by the water repelling
properties of the fluoride resin. As a result, deterioration
of the electrical characteristics of the semiconductor device
is reduced.

(5) By incorporating a coloring agent in the elastic structure,
transmittance of light in the elastic structure can be reduced

without affecting the basic physical properties of the elastic

structure. In this way, the circuit of the semiconductor chip
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(6) In the thin film wiring substrate, by making the

connections between the wiring and bump lands wide,

concentration of stress in the connections is prevented.

Hence, even if the wiring deforms due to thermal contraction

and expansion together with the tape base material during

temperature cycles, rupture of leads is prevented in the

connecting parts 4s between the wiring and bump lands.

(7) By forming the exposed parts in the elastic structure,

even when the internal pressure of the elastic structure rises

as during reflow for example, gas can be released to the outside

from the exposed parts of the elastic structure. In this way,

occurrence of the popcorn phenomenon which damages the sealing

) parts, etc., is prevented, and as a result the reliability of

the semiconductor device is improved.
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connection terminals being arranged on the periphery of said
semiconductor chip;

an elastic body arranged on the main surface of said
semiconductor chip leaving said connection terminals exposed;

an insulating tape formed on said elastic body comprising
openings in an area where said connection terminals are arranged;

plural leads formed on the surface of said insulating tape, in
which one end is electrically connected to the said terminals and the
other ends are arranged on said elastic body;

plural bump electrodes formed at the other end of said plural
leads; and

a resin body for sealing said connection terminals of said
semiconductor chip and one end of said leads;

wherein said insulating tape comprises a first part arranged
over said main surface of sald semiconductor chip, and a second part
protruding beyond said semiconductor chip in the vicinity of the
periphery of said semiconductor chip wherein said plural connection
terminals are arranged; and

further comprising a dam piece formed as a separate body from

said insulating tape in said second part of said insulating tape.

2, A semiconductor device comprising a semiconductor chip having
connection terminals provided on the outer periphery of its main
surface, comprising:

an elastic body arranged on the main surface of said
semiconductor chip leaving said connection terminals exposed;

a thin film wiring substrate comprising a substrate body having
wiring whereof one end is electrically connected to said connection
terminals via leads and the other ends are electrically connected to

bump electrodes which are external terminals, and comprising
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said substrate body and said substrate protruding parts of said
thin film wiring substrate being formed in a one-piece construction;
and
wherein a dam piece is provided for preventing leakage of
sealing resin when resin sealing is performed around said openings of

said thin film wiring substrate.

3. A semiconductor device comprising a semiconductor chip having
connection terminals provided on the outer periphery of its main
surface, comprising

an elastic body arranged on the main surface of said
semiconductor chip having openings for exposing said connection
terminals, said elastic body comprising elastic body protruding parts
which protrude beyond said openings and said semiconductor chip;

a thin film wiring substrate comprising a substrate body having
wiring whereof one end is electrically connected to said connection
terminals via leads and the other ends are electrically connected to
bump electrodes which are external terminals, and comprising
substrate protruding parts having openings which leave said
connection terminals exposed and which protrude beyond said openings
and said semiconductor chip; and

sealing parts which seal said connection terminals of said
semiconductor chip and seal said leads of said thin film wiring
substrate;

said substrate body and said substrate protruding parts of said
thin film wiring substrate being formed in a one-piece construction,
and said thin film wiring substrate and said elastic body being

formed in approximately the same size,
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its main surface and plural connection terminals, said plural
connection terminals being arranged on the periphery of said
semiconductor chip

an elastic body arranged on the main surface of said
semiconductor chip leaving said connection terminals exposed;

an insulating tape formed on said elastic body comprising
openings in an area where sald connection terminals are arranged;

plural leads formed on the surface of said insulating tape, in
which one end is electrically connected to the said terminals and the
other ends are arranged on said elastic body;

plural bump electrodes formed at the other end of said plural
leads; and

a resin body for sealing said connection terminals of said
semiconductor chip and one end of said leads;

wherein said insulating tape comprises a first part arranged
over said main surface of said semiconductor chip, and a second part
protruding beyond said semiconductor chip in the vicinity of the
periphery of saild semiconductor chip wherein said plural connection
terminals are arranged; and

further comprising an unconnected lead which is not connected to
said connection terminals of said semiconductor chip, and said

unconnected lead is bent towards said connection terminals.

5. A semiconductor device comprising:

a semiconductor chip including plural semiconductor elements on
its main surface and plural connection terminals, said plural
connection terminals being arranged on the periphery of said

semiconductor chip;
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which one end is electrically connected to said terminals and the
other ends are arranged on said elastic body;
plural bump electrodes formed at the other end of said plural
leads; and a resin body for sealing said connection terminals of said
semiconductor chip and one end of said leads;
wherein said insulating tape comprises a first part arranged
over said main surface of said semiconductor chip, and a second part
protruding beyond said semiconductor chip in the vicinity of the
periphery of said semiconductor chip wherein said plural connection
terminals are arranged, and
wherein said elastic body is formed from a porous fluoride resin

comprising an adhesive layer on its top surface and under surface.

6. A semiconductor device according to claim 5, wherein said
elastic body comprises a skeleton layer formed from a three-

dimensional mesh structure.

7. A semiconductor device comprising a semiconductor chip having
connection terminals provided on the outer periphery of its main
surface, comprising:

an elastic body arranged on the main surface of said
semiconductor chip having openings for exposing said connection
terminals, said elastic body comprising elastic body protruding parts
which protrude beyond said openings and said semiconductor chip

a thin film wiring substrate comprising a substrate body having
wiring whereof one end is electrically connected to said connection
terminals via leads and the other ends are electrically connected to
bump electrodes which are external terminals, and comprising

substrate protruding parts having openings which leave said
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said substrate body and sald substrate protruding parts of said
thin film wiring substrate being formed in a one-piece construction,
and said thin film wiring substrate and said elastic body being
formed in approximately the same size,
wherein either one of or both adhesive layers in said elastic

body comprises a coloring agent.

8. A semiconductor device comprising:

a semiconductor chip having a quadrilateral main surface, a
first end side of the main surface, a second, opposing end side of
the main surface, a first row of connection terminals arranged
parallel to and near the first end side on the main surface, a second
row of connection terminals arranged parallel to and near the second
end side on the main surface, and a plurality of semiconductor
elements formed between the first row of connection terminals and
second row of connection terminals on the main surface;

a wiring substrate having a first portion arranged over the main
surface of said semiconductor chip such that a rear surface of said
wiring substrate is facing towards the main surface of said
semiconductor chip, a second portion protruding from the first end
side of the main surface of said semiconductor chip, and a third
portion protruding from the second end side of the main surface of
said semiconductor chip,

wherein said wiring substrate has a first opening positioned
over the first row of connection terminals and a second opening
positioned over the second row of connection terminals;

a plurality of wirings formed on the first portion of said
wiring substrate;

a plurality of bump electrodes arranged on the first portion of

sald wiring substrate, respectively, and each being electrically
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connection terminals and the first opening, and a second portion
sealing the second row of connection terminals and the second
opening,

wherein a rear surface of the semiconductor chip, opposite of
the main surface thereof, remains exposed,

wherein the first portion of said resin body is formed as a
bridge in the first opening of said wiring substrate and is formed as
a bridge between a side face of said semiconductor chip, adjacent to
the first end side, and a rear surface of the second porticn of the
wiring substrate, and

wherein the second portion of said resin body is formed as a
bridge in the second opening of said wiring substrate and is formed
as a bridge between a side face of said semiconductor chip, adjacent
to the second end side, and a rear surface of the third portion of

said wiring substrate.

9. A semiconductor device according to claim 8, wherein the
bridging surface of the first and second portion of the resin body

remains exposed.

10. A semiconductor device according to claim 8, wherein the second
and third parts of said wiring substrate function as a dam for

preventing the flow of said resin body.

11. A semiconductor device according to claim 8,

wherein a width of the first opening is larger than a distance
between the second portion of said wiring substrate and the side face
of said semiconductor chip adjacent the first end side, and

wherein a width of the second opening is larger than a distance
between the third portion of said wiring substrate and the side face

of the semiconductor chip adjacent the second end side.
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wherein the second portion of said resin body is a sealing part

which is made of potting method through the second opening.

13. A semiconductor device according to claim 8, wherein said bump
electrodes are not provided on the second and third portions of said

wiring substrate.

14. A semiconductor device comprising:

a semiconductor chip having a quadrilateral main surface, a
first end side of the main surface, a second, opposing end side of
the main surface, a first row of connection terminals arranged
parallel to and near the first end side of the main surface, a second
row of connection terminals arranged parallel to and near the second
end side on the main surface, and a plurality of semiconductor
elements formed between the first row of connection terminals and
second row of connection terminals on the main surface;

an elastic body arranged on the main surface of said
semiconductor chip between the first row of connection terminals and
the second row of connection terminals, leaving the connection
terminals exposed;

an insulating tape having a first portion arranged over the main
surface of said semiconductor chip, through said elastic body such
that a rear surface of said insulating tape is facing towards the
main surface of said semiconductor chip, a second portion protruding
from the first end side of the main surface of said semiconductor
chip, a third portion protruding from the second end side of the main
surface of the semiconductor chip, a first opening formed over the
first row of connection terminals between the first and second
portions, and a second opening formed over the second row of
connection terminals between the first and

third portions;



10""1 $&$10% " & ()-C2p, dEUV7 10 10% & ()-1f 10% & ()-1" 10% & ()-IF
10% & ()-, 10%& ()-1& 108 & ()-, | #@dEuV7 10 "T10%W & ()- s10% & (y) T
10% & ()-1 10% & ()-1 10% & ()-y 10% & ()-v2j aBuv7 10l . 31 JuL 2002
10 & ()-Y, 10 & ()- *z10% & ()-! Y& " 10P8'3"& ()-1& 10% & ()-1$
10% & ()-KAYNC 10 10" 10" 10"9 10% & ()-7 10% & ()-4 10% & () -
2910% & ()-0910% & ()-YrdEYNC 10 S, 10% & ()-9F 10% & () - 10% & () -
10% & () - @ﬂO%%&bi&réﬂiﬂy%b&fiéadérconndEMN@ 2R spOLE &)y, l@wiﬁé(ﬂlﬂslo%&&f()-
yf 10% &'g (V'&'()-fY 10% & Q} {NC 1 &- 0% & \gg $10% & Sg
109 & ( ecq! IWQQW5 (o] 16@n%??t1 E@@m eﬁt%§§? CoVer said elasti
103\1096806} 010% & () - 1096&f() SlO@ﬁ&f() *y 10% & () -!g&(
0 0 " " 1 - 0
O K & () a plﬁ@gaity of bump electrodes electrically connected to the
first and second rows of connection terminals through the leads,
respectively, arranged on the first portion of saild insulating tape;
and

a resin body having a first portion and a second portion,

wherein the first portion of said resin body sealing the first
row of connection terminals, the first opening, the leads connected
to the first row of connection terminals, and a side face, adjacent
to the first side, of said semiconductor chip,

wherein the second portion of said resin body sealing the second
row of connection terminals, the second opening, the leads connected
to the second row of connection terminals, and a side face, adjacent
to the second end side, of said semiconductor chip, and

wherein the bump electrodes, electrically connected to the
connection terminals, are arranged on the first portion of the
insulating tape, and are not arranged on the second and third

portions of said insulating tape.

15. A semiconductor device according to claim 14,

wherein the first portion of said resin body is formed as a
bridge in the first opening of said insulating tape, and

wherein the second portion of said resin body is formed as a

bridge in the second opening of said insulating tape.

16. A semiconductor device according teo claim 15,

wherein the first portion of said resin body is formed as a
bridge between a side face, adjacent to the first end side, of said
semiconductor chip and a rear surface of the second portion of said
insulating tape, and

wherein the second portion of said resin body is formed as a

bridge between a side face, adjacent to the second end side, of the
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the main surface thereof, remains exposed.

18. A semiconductor device according to claim 16,

wherein a width of the first opening is larger than a distance
between the second portion of said insulating tape and the side face
of said semiconductor chip adjacent the first end side, and

wherein a width of the second opening is larger than a distance
between the third portion of said insulating tape and the side face

of said semiconductor chip adjacent the second end side.

19. A semiconductor device according to claim 18,
wherein the first portion of said resin body is a sealing part
which is made of potting method through the first opening, and
wherein the second portion of said resin body is a sealing part

which is made of potting method through the second opening.

20. A semiconductor device according to claim 14,
wherein a rear surface of said semiconductor chip, opposite of

the main surface thereof, remains exposed.

21. A semiconductor device according to claim 14,
wherein the second and third parts of said insulating tape
function as a dam for preventing the flow of said resin body,

respectively.

22. A semiconductor device according to claim 14,

wherein said elastic body is formed of a porous material.

23. A semiconductor device according to claim 14,
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elastic body "arranged on the main sur ace of said

semiconductor chip and said connecticn terminals are exposed;

an insulating tape formed on said elastic body comprising
openings in an area where saild connection terminals are
arranged;

a plurality of leads formed on the surface of said
insulating tape, in which one end is electrically connected
to said connection terminals and the othexr ends are arranged
over said elastic body; |

a plurality of bump electrodes formed at said other end
of said plurality of leads; and

a resin body for sealing said connection terminals of said
semiconductor chip and said one end of leads;

wherein said elastic body is made of a porous material and
part of a side surface of said elastic body being exposed.

25, A semiconductor device according to claim 1, wherein said
insulating tape comprises a first part arranged inside said
semiconductor chip, and a second part protruding beyond said
semiconductor chip in the vicinity of the periphery of said
semiconductor chip where said pluralityof connection terminals
are arranged.

26. A semiconductor device according to claim 8, wherein said
elastic body comprises a first part arranged inside said
semiconductor chip, and a second part protruding beyond said
semiconductor chip in the vicinity of the periphery of said
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27. A semiconductor device according to claim 1, wherein
vapoxr such as moisture can escape from said exposed side surface
of said elastic body.

28. ' A semiconductor device accordingto claiml, wherein said
elastic body having four angle pieces and exposed said elastic
body in the vicinity of said four angle pieces.

29. A semiconductor device according to claim 3, wherein the
thickness of said first part of said elastic body is smaller
than that of said second part of said elastic body.

30. A semiconductor device according toclaim 3, wherein said
second part of said elastic body has a function as a dam for
preventing the flow of sald resin body.

31. A semiconductor device according to claim 1, wherein said
resin body is made of silica contained a low silica material
comprising less than 50% of silica.

32. A semiconductor device according to claim 3, wherein the
external shapes of said insulating tape and of said elastic
body are substantially identical.

33. A semiconductor device comprising:

a semiconductor chip including a semiconductor elements
on its main surface and a plurality of connection terminals,
said plurality of connection terminals being arranged along
a pair of opposite sides of said semiconductor chip;

an elastic body arranged on the main surface of said
semiconductor chip and said connection terminals are exposed;
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over said elastic body;

a plurality of bump electrodes formed at said other end
of said plurality of leads; and

a resin body for sealing said connection terminals of said
semiconductor chip and said one end of leads;

wherein said elastic body is made of a porous material and
part of a side surface of said elastic body being exposed.

34, A semiconductor device according to claim 10, wherein
said elastic body is exposed from another pair of oppogite sides
of said semiconductor chip.

35. A semiconductor device according to claim 10, wherein
said insulating tape comprises a first part arranged inside
said semiconductor chip, and a second part protruding beyond
said semiconductor chip in the vicinity of the periphery of
said semiconductor chip where said plurality of connection
terminals are arranged.

36. A semiconductor device according to claim 12, wherein
said elastic body comprises a first part arranged inside said
semiconductor chip, and a second part protruding beyond said
semiconductor chip in the vicinity of the periphery of said
semiconductor chip where said plurality of connection terminals
are arranged,

and wherein said second part of said elastic body being
arranged in the second part of said insulating tape.

37. A semiconductor device according to claim 10, wherein
vapor such as moisture can escape from said exposed side surface
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said resin body is made of silica contained a low silicamaterial
comprising less than 50% of silica.

42. A semiconductor device according to claim 13, wherein
‘the external shapes of said insulating tape and of said elastic
body are substantially identical.

43, A semiconductor device comprising:

a semiconductor chip including a semiconductor elements
on its main surface and a plurality of connection terminals,
said plurality of connection terminals being arranged along
a pair of opposite sides of said semiconductor chip;

an elastic body arranged on the main surface of said
semiconductor chip and sald connection terminals are exposed;

an insulating tape formed on said elastic body comprising
openings in an area where said connection terminals are
arranged;

a plurality of leads formed on the surface of said
insulating tape, in which one end is electricailly connected
to said connection terminals and the other ends are arranged
over said elastic body;
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semiconductor chip where sald plurallty of connection terminals
are arranged,
and wherein said second part of said elastic body being
arranged in the second part of said insulating tape.

/

46. A semiconductor device according to claim 20, wherein
vapor such as moisture can escape from said exposed side surface
of said elastic body.

47, A semiconductor device ac_cording to claim 20, wherein
said elastic body is exposed from another pair of opposite sides
of said semiconductor chip.

48. A semiconductor device according to claim 22, wherein
the thickness of said first part of said elastic body is smaller
than that of said second part of said elastic body.
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preparing a thin £ilm substrate comprising a substrate body
which is made of an insulating tape, openings and a plurality
of leads thereof;
preparing an elastic body which is made of a porous material
and joining said elastic body to said thin film substrate;
joining said main surface of said semiconductor chip to
said elastic body so as to expose said connection terminals
of said semiconductor chip from said openings of said thin film
substrate;
electrically connecting said connection terminals of said
semiconductor chip and corresponding one ends of said leads;
sealing said connection terminals of said semiconductor
chip and said one ends of said leads by means of a sealing resin,
50 as to expose a part of side surface of said elastic body;
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forming a plurality of bump electrodes on another ends of

said leads, respectively.

54, A method of manufacturing a semiconductor device
according to claim 30, wherein each of said insulating tape
and said elastic body comprises a first part arranged inside
sald semiconductor chip and a second part protruding beyond
sald openings, said second parts preventing the flow of said
sealing resin at said sealing step.

55. A method of manufacturing a semiconductor device
according to claim 31, in the step of joining said elastic body
and said semiconductor chip, said semiconductor chip is pushed
into said elastic body, thereby the thickness of said first
part of said elastic body is smaller than that of said second
part of said elastic body.

56. A method of manufacturing a semiconductor device
accbrding_to claim 30, after the step of preparing said elastic
body, said elastic body having a supporting members, forming
said exposed parts of said elastic body by cutting said
supporting members.

57. ' A method of manufacturing a semiconductor device
according to claim 30, further comprising the step of:

after the step of sealing, simultaneously cutting said
insulating tape and said elastic body.

58. A method of manufacturing a semiconductor device
according to claim 30, inthe step of sealing, using said sealing
resin comprising a low silica material containing not more than
50% of silica.



