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INVENTICN 5 Process for Munting El ectronic Device and

Sem conduct or Devi ce BACKGROUND OF THE | NVENTI ON The
present>-invention relates to a technique 10 effective when applied to an
el ectronic device and a- sem conduct or device conprising a

sem conduct or chip which is fixed to the nounting face of a wiring
board t hrough an adhesive and in which external term nals - are
electrically connected with el ectrode pads of the 15 wiring board through
bunp el ectrodes. As a npunting net hod of nDuntlng a sem conduct or
chip on the nounting face | her the flip chip
met hod which is effected b%l%t%mr%ogﬁlgfaé% %uﬁpse ectrodes between the

el ectrode pads of the 20 wring board and external term nals of the

sem conductor chip. This flip chip nmethod is classified into the CCB
(Control |l ed Coll apse Bondi ng) nmet hod and the FCA (Flip Chip Attach)

met hod. , By the CCB nethod, the el ectrode pads of the 25 wring
board and thnggzteonatﬂgelggg gonf the

- 2- sem conductor chip are fixed by t he bunp el ectrodes, and
that they are el eRrocesas| fornMounthagi Bdktyronic Dewicecaad SpeCI fically,
first, the bunp el ectrodes having a ball shape and made of a netallic
mat er i al haSenicandvapesi Pe¥icef | ead (Pb) - tin (Sn) are

CKGROUND OF

The present invention relates to a ﬁechnique
10 effective when applied to an electronic device and a
semiconductor device comprising a semiconductor chip
which is fixed to the mounting face of a wiring board
through an adhesive and in which external terminals
are electrically connec£ed with electrode pads of the
15 wiring board through bump electrodes.

As a mounting method of mounting a semiconductor
chip on the mounting face of a wiring board, there is
the flip chip methéd which is effected by interposing
bump electrodes between the electrode pads of the

20 wiring board and external terminals of.the
semiconductor chip. This flip chip method is
classified into the CCB (Controlled Collapse Bonding)
method and the FCA (Elip Chip Attach) method.

By the CCB methéd, the electrode pads of the

25 wiring board and the’external terminals of the.

Y
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formed on the external termnals of the sem conductor chip. Next, the
sem conductor chip is disposed on the W ring board so that the bunp
el ectrodes are sandwi ched between the el ectrode pads of the wiring

10 .board and the external termnals of the sem conductor chi p. Next,
heat treatnment is executed to nelt the bunp el ectrodes thereby to fix
the el ectrode pads of the wring board and the external term nals of
t he seni conductor chip. By this CCB nethod, the electrode 15 pads
of the wiring board and the external term nals of - the sem conduct or
chip are fixed by the bunp el ectrodes. As a result, the thernal

stress prOd““s‘f‘éluco dudor Qqu%lo gé‘ecL'b}} r{g‘.émrﬁjxﬁ Céfé'k‘itf’édéé‘er”a'

expansi on between the W r'ing conductor chip may

concentrate Ghd hﬁaéw%ey are Gél%‘ctﬁﬂdﬁsllyt hie vedi ey he bunp

el ectrodes. I'n he "CCB net hod, theréefore, attenpts have been nade to

conpensat e ti&rmﬁ&m caspeb&fﬁghmlyf ttieskymehe bumpeledectadieswi t h t hat
of aresin by fixing the 25 electrode pads of the wiring board and the
ext er nal having a ball shape and made of a met&llic materidlkrm nal s of
t he sem conductor chip with the bu el ectrodes and then by filling
t he cl eaBancdaiing én compos itienyj ?d@%dr&b)and tire M avrRluct or chip
with the resin. This technique is called the "under-fill 5
structure" arf®rmed;qn it}’é‘d Xt anna &ﬁﬁ‘l}lﬁ’d’ésop the semicOpdRFLeT

sen1conductor ondUﬁtor i,ce of this under-fil

d.
structure is°® EVIC§F§gFog§8 5?8?c89§Hﬁ%8r F 15eﬁ§h 15RPPEE PEnES 14 to
19_’ April i S%&%lrég%@a’rd %%u%%atiyazlﬁ%q%%mg]%ﬁ%h@reo& IS ng]' ter In the FCA

nmet hod, the bunp ectrodes forne m nal s of the
seni conduCt Ot A{Hwl Hel betwedd LGl tiee Rty At ﬁl@'%ﬂflﬁ&m wiring

board to connect themelectrically and frechanically.
Speci fi qal | y bddridtand theb ¢t edindd! ReiaEnads BF iy Wemikondustgr structure

made of gold (Au) are fornmed on the

chip. Next, heat treatment is executed to melt the
bump electrodes thereby to fix the electrode pads of
the wiring board and the external terminals of the
semiconductor chip. By'thiS'CCB method, the electrode

15 pads of the wiring board and the external terminals of
the semiconductor chip are fixed by the bump
electrodes. As a result, the thermal stress produced
by the difference in the coefficient of thermal
expansion between the wiring board and the

20 semiconductor chip may concentrate on the bump
electrodes, thereby breaking the bump electrodes. In
the CCB method, therefore, attempts have been made to
compeﬁsate the mechanical strength of the bump

electrodes with that of a resin by fixing the

25 electrode pads of the wiring board and the external

’.
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external termnals of the sem conductor chip. Next, t he sem conduct or
chip'is so disposed on the wiring board t hrough a sheet-shaped
adhesi ve nade of a thernosetting resin that the bunp el ectrodes are
20 . sandw ched between the el ectrode pads of the wiring board and
the external termnals of the sem conductor ‘chip. Next, the

sem conductor chip is thermally bonded to set the adhesive, with the
bunp el ect rodes connected with the el ectrode pads of the wiring
board. 25 In the adhesive restoring the roomtenperature state,

-4- a conpression force such as a thermal shrinkage force or

a thernnsettl e bunp
el ectrodes to ect roJ’fe pa %&ﬁ}f‘g@&f%ﬁ% rm'th b‘(%%(siéu@ this FCA
met hod di fferefi@cﬁ‘f&fést héhd then fl:ﬁf ?Erllj&aall% é@i@é’raﬁé@ ségpéepde pads of

the wiring - board and the exte termnals of the sem conductor

chip are not Hndeﬁim(?mmd hthd WhHe &l@fiddiiffotd® chip witltthde thernal
stress caused by the fference in the coefficient of thernal

expansi on betpsadm .t hehisOteohniggebdsr ¢daddedt khes @underdfiflldr chi p does not
concentrate on the bunp el ectrodes. Sinultaneously the step of
connect i Ag t lsEimaiursg "e@nddes uwhitlizet in the dieghnigite p2fis of the wiring
board and the step of filling the clearance between the wiring board
and the 15 PashA%A & Semigansuqtar [evicss nS8E8 donducted.  This

= mermor y. modABGPAASG R AR Of Lk AT LY (S TRRIES | 1F whi ch &
Ferc. the ‘éc&walﬁg&%{“s?%d%%taﬁé&e%%%a?aeﬁé@“%eﬂrf% AL P FEn Nos. =
ﬁ@éiﬁﬁ&lgg%gan%D% ]J\/é' hg{veégﬁévgesét'l gate W%@mt%ﬁods an 'ha\?za(. o T
10 In the FCA method, the bump electrodes formed on
the external terminals of the semiconductor chip are
pressed to the electrode pads of the wiring board to
connect them electrically and mechanically.
Specifically, first, thé bump electrodes having a stud
15 bump structure made of gold (Au) are forméd on the
external terminals of the'semiconductor chip. Next,
the semiconductor chip is so disposed on the wiring
board through a sheet-shaped adhesive made of a
thermosetting resin that the bump electrodes are
20 sandwiched between the electrode pads of the wiring
board and the external terminals of the semiconductor
chip. Next, the semiconductor chip is thermally
bonded to set the adhesive, with the bump electrodes
connected with the electrode pads of the wiring board.
25 In the adhesive resﬂpring the room temperature state,
3,
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25 found out the follow ng problens.

-5-.¢ Since the adhesive filled in the clearance bet ween
the Wi ring board and the sem conductor chip is made of a resin having
a hi gher coefficient of thermal expansion than that of the bunp

el ectrodes, the 5 expansi on of the adhesive in the thickness direction
is larger than_that of the bunp electrodes in the hei ght direction.
During the tenperature cycle test, t herefore, clearances are

est abl i shed between the el ectrode pads of the wiring board and the
bump 10 electrodes t her eby causi ng defective connections bet ween

1S R R A G s TN
of the wiri ”an%ar&;é}}fnéé?chtl  SHE ){% n%(yé}é% éﬁ’s@ét' ng

shrinkage force of unt change of

expansi-on  presdneHuMAGA e dded iR hart éafa@mdé ;;éuas b he

el ectrodes |9 | arger than that of the adhesive, plastic deformation

Is caused at Wil dwaran t B¢ tBOs rehembthdd gadrerdatoffrohe tier i ng board)
of the bunmp el ectrodes as a result of the repeated expansion and

shrinkagé durfioxgpgding €qBe mettivoe ,c {thlee elesttrogie tdaals of the hen.mmg;ht of
the bunp el ectrodes decreases. As a result, the clearance is

est abl i shed boamse@nd&hepxteaxnadt mm@ S tthe wenigeisgPrand t he
bump el ectrodes, .causing_the defectlve connection

bet ween chyipe adies At fd 5840 DYouSHRG he MRy SlechRPdes Hithp

that the thermal stress caused by the dlfference in
the coefficient of thermél expansion between the
10 wiring board and the semiconducﬁor chip does not
- concentrate on the bump electrodes. Simultaneously
the step of connecting the bump electrodes with the
electrode pads of the wiring board and the step of
filling the clearance bétween the wiring board and the
15 semiconductor chip with the resin are conducted. This
FCA method is effective in manufacturing an electronic
device such as a memory module or CPU (Central
Processing Unit) module in which a plurality of
semiconductor chips are mounted over a wiring board.
20 Here, the FCA method is disclosed in Japanese
Patent Laid-Open Nos. 4-345041/1992 and 5-175280/1993,
for example. |
u 0] H NVE 0
We have investigated the FCA method and have

25 found out the following problems.

s
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el ectrodes. An object of the inventionis to provide a 5

t echni que capabl e of enhancing the reliability of the connecti on

bet ween the el ectrode pads of the wiring board and the bunp’

el ectrodes. The foregoing and ot her objects and nove

features of the invention will ‘becone apparent from 10 the follow ng
description to be nade with reference to t he acconpanyi ng draw ngs.
A representative aspect of the invention to be di scl osed herein will
be briefly described in the following. 15 There is provided
an el ectronic device conprising a sem conductor chip which is fixed

to the nmounting sincé aglfe cdditesyveé NGi bDed din htlpeiobl éaranbesi ve and in
whi ch-external termnals are electrically connected wi th el ectrode
pads of the \betwsehozhe wiringlbdamd aid thel senicomductberehipt isre are
fornmed recesses in the el ectrode pads, and in the recesses the

el ectrode padsade of arxesimrhaving td highérgoefficieniesof Thhemnatt r ode
pads are forned on the surface of a soft |ayer, and t he recesses are
formed by el B¥DINHIHIFRAT dHhak QfEhebunp| elederrA®RdstBRd t he sof t

| ) ) . . . - /- . . By thi
means. tfe clRAALHATIE 3hsRiTein the Hhiskpess diEeCEiPRonduct or

chip can be r t ' espondi 0, epth of the
o D,Co0 D MY MRl Q. rnar (RN, AR AN AN ol N denLh

sandwi ched bg it 1ol PRI LHe Lemperathtll CRRACIIsCNI p. AS 2
result, the expansion of the adhesive 11 the thickness direction can

be suppresseghereford i Rturdicaes Hid edtaefridnes wenpsén oghdet ween t he
el ectrode pads of the wiring board and the bunp 10 el ectrodes during the

tenper at ure @ldctroeid paiEl of the entming pdrdd amd iwbe [buyp of connection
t her ebet ween. _

: 10 electrodes, thereby causing defective connections
between the electrode pads of the wiring board and the
bump electrodes.

The bump electrodes are held in press contact

with the electrode pads.of the wiring board by the

15 thermal shrinkage or thermosetting shrinkage force of
the adhesive. Since the amount of change of expansion
and shrinkage due to the heat change of the bump
electrodes is larger than that of the adhesive,
plaétic deformation is caused at the ends (on the

20 electrode pad side of the wiring board) of the bump
electrodes as a result of the repeated expansion and
shrinkage during the temperature cycle test, so that
the height of the bump electrodes decreases. As a

result, the clearance is established between the

25 electrode pads of thé wiring board and the bump
3, '
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Si nce .t he anobunt of change of expansion and shrinkage of the adhesive
due t'o heat change can be reduced, noreover, it is possible to
suppress the 15 pl astic deformati on, which m ght otherw se be caused

by repeated expansi on and shrinkage during the tenperature cycle
test, of the ends (on the el ectrode ' pad side of the wiring board).

20 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is atop plan view
showi ng a nenory nodul e (el ectronic device) of Enbodinent 1 of the

i nventi on; Fig. 2 is a section showi ng an essential portion

of Fig. 1 and taken along line A - Aof Fig. 1; 25 Fig. 3 is an

enl arged sectisp8c€AOdESY é@qsiné the defective connection between - -8

essential portion of Fig. 2 Fig. 4 1s sections illustrating a
process for the el@ftiodéupady dfecipd efir DG Cbdg¥dC8Ad the bumF Fig. 5is
a section illustrating the process for 5 manuf acturing the electronic
devi ce; electfodes6 is a section illustrating the process for
manuf act uri ng' the el ectronic devi ce; Fig. 7 is a section
illustrating the pocelsiet¢iprof the nimvéntiomi by theprdeideoai c device; 10
Fig. 8 is a section illustrating the process for . manufacturing the

el ectronik deveelnique capableigf enhangingctherehbabiyitynsdi £heation of
Enbodi ment 1 of the |nvention; 10.is section,showi ng a

. Fi g

modi 1 cati on ANAGEich Retveen therelegtrode Radn of the wirigg, 17 (s a
ti how L fi.caty di t 1 of the i tion;

section s ovmlg\ fd@x% L5& %‘B‘gb%ﬁ‘ﬁ%‘?ﬁ@bo i men 0 e invention

Fig. 12 is a secCtion shown T oh of - Enbodi nent 1 of the

vention; 20 1ne Fdkedoidd ndSfher SHMULY hanseal conduct or

devi ce of Enbodi nent nvent1 on;
features of the invention will become apparent from

10 the following description to be made with reference to
the accompanying drawings.

A representative aspect of the invention to be
disclosed herein will be briefly described in the
following. ‘

15 There is provided an electronic device comprising
a semiconductor chip which is fixed to the mounting
face of a wiring board through an adhesive and in
which external terminals are electrically connected
with elecfrode pads of the wiring board through bump

20 electrodes, wherein there are formed recesses in the
electrode pads, and in the recesses the electrode pads
are connected to the bump electrodes. The electrode
pads are formed on the surface of a soft layer, and
the recesses are formed by elastic deformation of the

25 electrode pads and the soft layer.

).
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Fig. 14 is a top plan view show ng a CPU nodul e (el ectronic device)
of Enbodi nent 3 of the invention; Fig. 15 is a section show ng an
essential portion 25 of Fig. 14 and taken along line B - B of Fig. 14;
Fig. 16 is a section showing an essential portion of Fig. 14 and
taken along line C- C of Fig. 14 Fig. 17 is a section show ng
a shape of a heat diffusion plate of the CPU nodul e; and 5

Fig. 18 is a diagram showi ng a schenatic construction of an

i nformati on processor having the CPU nodul e packaged therein.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 10 The invention will be

described in detay ﬁi €fiis meanéel@ﬁ&dcigaféﬁcénﬁégwagﬂtEhéﬁ%ﬁriﬁgerence to

t he - acconparnyi ng dr Thr oughout all the draw ngs

I lustrating,dey and tﬁéfb.@éxhﬂ@aﬁéu@éoih@hwveahl P&, n@grbivedstbaghng 15
I dentical functions are designated by identT cal ref erence nuneral s,

and their regegére Q@ﬁﬁésﬁén@ﬂng to tMéldepehoott thd. recesses,
(Enmbodi nent 1) Fig. 1 is a top plan view showi ng.a nmenory nodul e

20 (eIectrfmeﬁeﬂpvfeeacbﬁgEhbedthruknessfofhéhenaéhesmwg Fig. 2is
a section show ng an essential portion_ of g 1 and taken along line
A - A ofS Fi gsaddwicigedi getween thejwinhngnbaagddasdcthen showi ng an
essential portion of Fig. 2. 25 - A nenory nodul e éelectronlc
devi ce) of t$emiconductor chip. As a result, the exgpnsion o
adhesive in the thickness direction can be suppressed,
thereby preventing defective connection between the
electrode pads of the wiring board and the bump
10 electrodes during the temperature cycle test, and
enhancing the reliability of connection therebetween.
Since the amount of change of expansion and
'shrlnkage of the adhe51ve due to heat change can be
reduced, moreover, it is pos51ble to suppress the
15 plastic deformation, which might otherwise be caused
by repeated expansion and shrinkage during the

temperature cycle test, of the ends (on the electrode

pad side of the wiring board).

20 B F_DESCR ON _OF DRAWINGS
| Fig. 1 is a top plan view showing a memory module
(electronic device) of Embodiment 1 of the invention;
Fig. 2 is a section showing an essential portion
of Fig. 1 and taken along line A - A of Fig. 1;

25 Fig. 3 is an enlarged section showing an

)
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present enbodi nent includes four sem conductor chips 10 and one

semn conduct or device 20 nounted as nount parts on-the nounting face
of a wiring board 1, as shown in Fig. 1, to construct one nenory
syst.ent In 5 each of the four sem conductor chips 10, there is

provided as a nenory circuit an: SRAM.(Stati c Random Access Menory),
for exanple. In the single sem conduct or device 20, there is provided
a control circuit for controlling the nmenory circuit of each of 10

t he four sem conductor chips 10. The wiring board 1 is so
constructed, as shown in Fig. 2, as to have a structure in which a
soft layer 3 f g rbace of a rigid board 2. This

rigid board Zﬁssserxrla :elloga rgg?r?%n |§ghf2| s prepared by 15 inpregnating
glass fibers with Q“lgePQX)ﬁ.sr }EtiOhs illushYatiifide ddesd dorxanple. The
rigid board 2 of t he enbodi nent has a nultl-layer W ring structure.
The soft | ayemahufactRddne the elesyroadicn dewdiceg a low el asticity,
e.g., aresinhaving a nodulus of 20 elasticity of about 2 GPa to 7 GPa
at room t enperFdigur & is a sectiofin illassmaftdowy dfhe hperasrdss [fower 3,
there are arranged a plurality of electrode pads 4A, although not
shown in &etambnuE@©WUGﬂnﬂhé@@ elestrondcpdeyicr; 25 is electrically
connected, through a wiring 4 -11-

extending on the s&ig- &éf 3, s\ﬁF’FPP& WAPF§Taking the Branfsy T9¥ one
surface of the r| d board wiring line 2A is electrically
connect ed thrH@@ﬁ Arturing %PF Fﬁ&FtﬁPPFﬁgdfﬁagﬁ'the rigid board 2 mnth
each of a 5 pl y ;Qf el e rr Qﬁﬁk

the rigid board 2. ggﬁihheégh %Wf %%%egg éﬁ %t tqnga%%ajﬁybéégét reis
electrically aggqugQﬁng@ lbheCRABBEYBH IR dev1ceball-shaped bunp el ectrode

17 which is made o
10 Fig. 8 is a section illustrating the process for
. manufacturing the electronic device;
Fig. 9 is a section showing a modification of
Embodiment 1 of the invention; ‘ '
Fig. 10 is a sectién showing a modification of
15 Embodiment 1 of the invention; |
Fig. 11 is a section showing a modification of
Embodiment 1 of the invention;
Fig. 12 is a section showing a modification of
Embodiment 1 of the invention;
20 - Fig. 13 is a section showing of a semiconductor
device of Embodiment 2 of the invention;
Fig. 14 is a top plan view showing a CPU moduie
(electronic device) of Embodiment 3 of the invention;

' Fig. 15 is a section showing an essential portion

25 of Fig. 14 and taken%along line B - B of Fig. 14;
B )
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nmetal l.ic material having a conposition of Pb-Sn, for 10 exanple. The

el ectrode pad 4A, the wiring 4C the wiring 2A, the electrode pad 2B
and the internal wiring 2C are individually a copper (Cu) film for
exanpl e. The surface of the soft layer 3 and the surface 15 of
the wiring 4C are covered with a passivation film 5, and.the back of
the rigid board 2 is covered with a passivation film 6. These )
passivation filnms 5 and 6 are made of a polyimde resin, for exanple.
The sem conductor "device 20 is constructed so as 20 to have a structure
in which the external term nals of a sem conductor chip 21 and the

i nner portions oOfgs | eads € i y h bondi ng
wires 23 and the Fél i c]bsn u%t%rg%%%&él%ﬁ%%ﬁ‘?%%regggﬂ@f%%r ‘%g%gagf t he

| eads 22 andy# he; hONG] Nendi € ke BbRy Phne ENCaPSHEaFeg. Widh a resin
encapsul ati ng material 24. _ -12-

The outer portionsif 1heis eddsedPiod dhdwing a Skap&opflugtReatlevice 20 are
el ectrically:and mechani cally connected with the el ectrode pads 4A of
the wiring hhiffuslidy pldteroficche PU modulldle amdi conductor chips 10 are
bonded and fi xed to the mounting face of the wiring board 1 through
an 5 adhesi v&ils. Iithi ks aalldbagran cshaewinglea osckematic t hernosetting
resin such as an epoxy resin. . The sem conductor chip 10

i ncl udes, asSYWFANGHON PL 3q GlnfPrMak iy RrARFIVRRARVIRI Rt rate 11
made of in crystallipe silicon, for exanple. On the el ement
form ng facé:P([iﬂ‘ 9 kaf%%cg Hhengip- 3) of t he seni conduct or
substrate 11, there are forned el enents constituting an SRAM and
there are arranged 15 a plurality of external termnals 13. Each of

t hese YT B Nt P peRaEN 1 RAgrgipper nost | ayer

out of the wrrng rayers wni ( ' 0 e el enent formng face
of theigem conduathy igithsit e willl be described in detail as

-
g

related to its embodiments with reference to the
accompanying drawings.
Throughout all the drawings illustrating the
embodiments of the inveﬁtion, portions having
15 identical functions are designated by identicai
reference numerals, and their repeated description
will be omitted.
(Embodiment 1)
Fig. 1 is a top plan view showing.a memory module
20 (electronic device) of Embodiment_l of the invention;
Fig. 2 is a section showing an essential portion qf
Fig. 1 and taken along line A - A of Fig. 1; and Fig.

3 is an enlarged section showing an essential portion

of Fig. 2.
25 A memory modulei(eledtronic device) of the
T

i



through an insulating layer .12, and conprises an 20 alumnum (A) film

or an alumnumalloy film for exanpl e. Each external termnal 13 is
electrically connected, through a wiring formed in the wiring

| ayer,-with the el enments constituting the SRAM On t he upper nost
wiring layer, there is forned a final 25 passivation film214. This final
passivation film 14 I's made of a pol yi m de i soindol e.
qui nazol i nedi on (Pl Q resin. Bet ween t he external
termnals 13 of the sem conductor chip 10 and the el ectrode pads 4A

of the 5 wring board 1, as shown in Figs. 2 and 3, there are
I nterposed b f’?séh@céﬁﬂéﬁiméﬁt'l %ﬁ@ﬁ@d@é‘@o&f%éﬁ@d@ﬁductor ¢hipse fixed to
y y

and el ectric and nechani ca connected with the external
termnal's 13;9f 348€ne sem$66h8QBEHET @6vLbé p20O0mbinbedhashmonpeni ngs for med

in 10 the final passivation film 14 of the sem conductor . chip 10.
Mor eover, thpabtspor! ehérmdeatihgafacerefsadwiring boamddlel 8strically and
mechani cal | y*connected with the el ectrode pads 4A of the wiring board

1 through showhhinoBiginlys toroeustruchecopasBeRaryodyYSte®m s B2 the 15
wi ring board 1. The connection of the bunp el ectrodes .15 by the press
is effecied 8gchhef cbher §eurveembperductor GRiEH APe PRBEGCEH in the

Short, the BLovidem: BnAUBEBRTE T HIABLF cohoaReda (§vaFLChEREaR: ng 20
LRoe O C1° AAELg0 BEREE L ok 'S B AE " he ginte | T1° DU
o e
end portionsefcdiit WEbPSc8hLr6PNIRG! €He ( Rembeycsiecasit of each of
10 the four semiéonductor chips 10.
The wiring board 1 is so constructed, as shown in
Fig. 2, as to have a structure in which a soft layer 3
is formed on one surface of a rigid board 2. This
rigid board 2 is made of a resin, which is prepared by
15 . impregnating glass fibers with an epoxy resin or
polyimide resin, for example. The rigid board 2 of
the embodiment has a multi-layer wiring structure.
The soft layer 3 is made of an epoxy resin having a
low elasticity, e.g., a resin haviné a modulus of
20 elasticity.of about 2 GPa to 7 GPa at room
temperature.
| Oon the surface of the soft layer 3, there are
arranged a plurality of electrode pads 4A, although

not shown in detail. Each of these electrode pads 4A

25 is electrically connécted, through a wiring 4C
5
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term nals of the sem conductor chip by t her noconpr essi on bondi ng, and
the Au wires are cut fromthe portions of the balls to formthe bunp
el ectrodes. 5 In the el ectrode pad 4A agai nst which the bunp

el ectrode 15 is pressed, there is fornmed a recess 4B, in which the
bunp el ectrode 15 and the el ectrode pad 4A are connected. This
connection between the bunp el ectrode 15 and the el ectrode pad 4A.is
effected in a 10 deeper position, in the depthw se direction fromthe
mounting face of the wiring board 1, than the connecti on between-the
| ead 22 of the sem conduct or - device 20 and the el ectrode pad 4A.

The t hi cknesex@endiagadheihee sb¥t 1AyRHPASedithd abaimeﬁfq taxe wiring board 1
and the sem conductor chip 10, "is defined by the clearance t2 between

the wiring extenddagdoh ane shefaes oFndhet arigd pokHrd Thi sThlear ance
t2 is defined by the height of the bunp el ectrode 15 but is reduced
by the dept hwiiriaf fliaer @deds £RecRFibaddys eonneaiethdhromyghbetnveen t he
bunp el ectrode 15 . and the bung electrode 4A is effected in the recess
4B f or Fagernalhwiziagt 26defpidesxigid beard Scmidde gagh of a 4A of
the wiring board 1, nore specifically, there is formed the recess 4B
i n whi chSt hePhBEBLéFEcPEogdertrods pagds 2Bnergrdgad @ ¢ Pack of
connected, so.that the cer L clLegrance t2 between_ the wring
board 1 and he r¥glg E@ﬁfgoaduch?hcﬁ?ﬁhlﬂkig£ﬁ§?r8&ﬁﬁgf8&§npggfent
correspondi ngxt 0 dept : r S i | I
possible to ?gdygég?ﬁeggh?%%%ggéc%?Ethﬁa @eéﬁggﬁ%?ﬁ%g fgqnﬁgéﬁ%%éﬁd
bet ween the whhih0ghRgaRdbEmpNelectrode 17 which is made of a
metallic material having a composition of Pb-Sn, for
10 example. The electrode pad 4A, the wiring 4C, the
wiring 2A, the electrode pad 2B and the internal
wiring 2C are individually a copper (Cu) film, for
example. N
The surface of the soft layer 3 and the surface
15 of the wiring 4C are covered with a passivation film
5, and the back of the rigid board 2 is covered with a
passivation film 6. These passivation films 5 and 6
are made of a polyimide resin, for example.
The semiconductor device 20 is constructed so as
20 to have a structure in which the external terminals of
a semiconductor chip 21 and the inner portions of
leads 22 are electrically connected through bonding
wires 23 and the semiconductor chip 21, the inner
portions of the leads 22 and the bonding wires 23 are

25 encapsulated with a ?esin encapsulating material 24.

13
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the sem conductor chip 10. As a result, the expansion of the adhesive
16, in the thickness direction, between the wiring board 1 and the
sem conductor chip 10 can be reduced wi thout reducing the height of
the 10 bunp el ectrode 15. The recess 4B in the el ectrode pad
4A i s forned by elastic deformation of the el ectrode pad 4A and the
soft layer 3. The elastic deformation of the el ectrode pad 4A and. the
soft layer 3 occurs as a 15 result that the bunp electrode 15 is pressed
to the el ectrode pad 4A by the pressure of the sem conductor

~chip 10 when this sem conductor c¢hip 10 is nounted on t he nounting

face of the méiaetéeagsréioﬁ' érregelleads 22 bPetgbastic forces of the
el ectrode pad 4A and the 20 soft layer 3 act upon the bunp el ectrode 15.

A process fosefRBoha@eétidor Nge Dée NBOE ye NOLEEEr 88811y anda process for

mounting the sem conductor chip 10 w || be described with reference

to Figs. 4 tmedhédsicalbysconnected |with athegelaetnadef padsr #ApobHcesses).

25 First, a sem conductor chip 10 is prepared, and

- 16- theuwpr bhechoandsl 1Isy csoldrriagid bunp structure are

formed on the external termnpals 13 of the sem conductor chip 10 by

t he bal 15 bondi ng Fee heemiganductor Ghiks 0 Bxe berded dpd Hixedpondi ng

method is a_ 5 met hod, for _formi bunp, el ectrodes by, bondi ng_t he

Dol 1's 1 or modtar thecRRRRE bF  Tare o Sk Wit 189 choeed Denfouasah or nal

term nal s of I Londygls in . . ey mg ressi on bondi ng and
a%ggsffén. £ taﬁigle%l% 16 is H%}dée s P

subsequent | y Dy cutting 0 "W res at portions of the balls. As
% a0 “hor AR SRR g, | ST ke
the lift-off methpgle agémicondudter ktlip sSLPPincI®idod as shown in Next, as
shown in Fig. 4(B) the sem conductor 15 chip 10 1 s nounted on a bare
chip caroierrigg 30 maithly a semiconductor substrate 11 made of
| single crystalline silicon, for example. On the
element forming face (on the lower face of Fig. 3) of
the semiconductor substrate 11, there are formed
elements constituting aﬁ SRAM, and there are arranged
15 a plurality of external terminals 13. Each of these
external terminals 13 is formed on the uppermost layer
out of the wiring layers which are formed on the
element forming face of the semiconductor substrate 11
through an insulating layer 12, and comprises an
20 aluminum (Al) film or an aluminum alloy film, for
example. Each external terminal 13 is electrically
connected, through a wiring formed in the wiring
layer, with the elements constituting the SRAM. On
the uppermost wiring layer, there is formed a final
25 passivation film 14.% This final passivation film 14

..;’.
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IS subjected to a burn-in test. This burn-in test is conducted wth a
view to elininating defective products at the initial stage before
they are shipped to the custoner, by operating the circuit of the 20
sem cohductor chip 10 under nore severe use conditions (under a | oad)
than the use conditions under "which the cust oner uses the products so
as to accerelate, in a _ sence, the occurrence of defects, which mght
occur during the use by the custoner. The bare chip carrier 25 jig
30 includes: a base nenber for nmounting the

-17- sem conductor chip 10; a filmmenmber 32 having a

wiring 32B fisnraderopne polyatedel isoindsLé aguifatblhedion $BAQ)a gui de
menber 33 for positioning the sem conductor chip 10; and a cover
menber 34 faresid. pressing and fixing the sem conductor chip 10. The

bare chip carrier jig 30 is constructed so as to connect the wiring
32B and t he bunp Rgtweendihe 1external tteruimatednt Acefhthes 32C forned in
the insulating , film32A. This nakes it necessary to make the bunp 10
el ectrodes SFHARGUGERR P tH) And skhefelegtrode pads tAtpfigthel m 32A.
Next, as shown jn Fig. 4(C),_ the sem conduct or chip 10 is di sposed on
a gl ass ubs"f’rﬁ%régéﬂ?q%\tffb b as ghm’ﬁ?e’s%e%“l%‘ QAP 3 tHReKRi 4F®s of the

b | ect 5 ' , h in Eig. .5 ,th dhesi
buTD el eClT liberdkhca B iocrated T4 e B disbeipdd ® 20nesl e
-mounting regpn, A fﬂ?emtdﬂw_éfé&ﬂcéz%fy%zid NBechanic d 1. The

adhesive 16 1s made of a thernosettlng resin such as oxy. The

Wi ring boar ddnrected witlPnEid Uttt aSermidelVe B3 Sbf Uenelre in which the
soft layer 3 is fornmed on one surface of the rigid . board 2. The

el ectrode patmibdmivttidre chip P 4hmowgh the opemiwesl Hormdd Hmrface of
the soft layer 3. The 25 surface of the soft layer 3 and the surface of
t he 10 the final passivation film 14 of the semiconductor
chip 10. Moreover, the bump electrodes 15 are pressed
to and electrically and mechanically connected with
the electrode pads 4A of the wiring boérd 1 through
the openings formed in fhe passivation film 5 of the
15 wiring board 1. The connection of the bump electrodes.
15 by the press is effected by the cémpressive'force
which are produced in the adhesive 16 by thermal
shrinkage and thermosetting.shrinkage; In short, the
semiconductor chip 10 is mounted over the mounting
20 face of the wiring board 1 by.the FCA method.
The bump electrodes 15 has a stud bump structure,
although not limited thereto. This stud bump
structure is made by the ball bonding method. In this
ball bonding method, the balls formed at the leading

25 end portions of Au wires are connected to the external

3
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-18- . wiring 4C are covered with the passivation filmS5. The
back of the rigid board 2 is covered with the passivation film 6.
Next, as shown in Fig. 6, the sem conductor chip 5 10 is disposed on the
chip mounting region of the nmounting face of the wiring board 1

t hrough t he adhesive 16, and the bunp el ectrodes 15 are arranged

bet ween the el ectrode pads 4A of the wiring board 1 and the exterpal
termnals 13 of the sem conductor 10 - chip 10. Next, as shown
in Fig. 7, the sem conductor chip 10 i s bonded by thernoconpression
bondi ng using a heater 41 to press the electrode pads 4A by neans of

t he bunp elegkg §$§+%50ftQﬁ%egﬁm385ﬁhggtbgechiﬁeﬁ 4B in the

el ectrode pads en t he adhesive ured |n this state. At

this step, H&ﬁe&inaebﬁg%ssmn bBAHYRE) hhA thel Ra Raded hraneuthe
sem conductor chip 10 is narrowed to an extent corresponding to the

depth FromhehecpoEeeondBogFothbaballle thi geresthel bump 20  adhesive
16 sandwi ched between the wiring board 1 and t he sem conductor chip

10 i s reduceeleBStmodeshe recesses 4B are formed by the elastic
def ormati on of the el ectrode pads 4A and the soft |ayer 3, noreover,
t he el asbi c forcednothehelertsrdedpagadad 49@an§ttWthBSthesbﬂmPIayer 3 act

upon t he bunp el ectrodes 15. By this
-19- F€§r°@ﬁe1§e&§cBﬁG§§?€r Ehﬁﬁelesl§°Fﬂ&ﬁtédr8ﬁeﬁﬁe45' Wi ring

Pgaé?sébsgz showglcg Ehg bump electrode E@ ahd Qﬁe eggc%roggt%r.devyce 20

47 are connected. This connection between the bump
electrode 15 and the electrode pad 4A is effected in a
10 deeper position, in the depthwise direction from the
mounting face of the wiring board 1, than the
connection between the lead 22 of the semiconductor
device 20 and the electrode pad 4A.
The thickness of tﬁe adhesive 16, interposed
15 between the wiring board 1 and the semiconductor chip
10, is defined by the clearance t2 between the wiring
board 1 and the semiconductor chip 10. This clearance
t2 is defined by the height of the bump electrode 15
but is reduced by the depth tl of the recess 4B
20 because the connection between the bump electrode 15
and tﬁe bump electrode 4A is effeéted in the recess 4B
formed in the electrode pad 4A. In the electrode pad
4A of the wiring board 1, more specifically, there is
formed the recess 4B in which the bump electrode 15
25 and the electrode pa§ 4A are connected, so that the
4 .
\
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anot her region of the nounting face of the wiring 5 board 1, and the

| eads 22 are arranged over the el ectrode pads 4A through a pasty

sol der. Next, a heat treatnment is conducted to nelt the

pasty solder to fix the el ectrode pads 4A of the wWiring board 1 to
the | eads 22 of the sem conductor 10 device 20. As a result, the

sem conduct or device 20 I's nounted on the wiring board 1

Next, the ball-shaped bunp el ectrodes 17 are i ndi viduall'y fixed to
the el ectrode pads 2B arranged on the back of the wiring board 1 and

then subjected .15 to a cleaning treatnment and a baking treatnent,

conpLeting acHRARGUCEDEY Betie gﬁt%ﬂalﬁlégngcsbarasl and tHeoWn in Figs. 1

and 2. l'ayer a materi al havi ng

a smal | er COEE&&EbﬁathBrtEﬁ&gﬁhoeieaﬁﬁreawbaa@o 3% exiteair of the material
of the adhesive ) hus, the follow ng effects can be achieved

from taar9@g§eﬁalﬁqbedlunatdepth tl of theetrecesspd®ui dEHian
el ectroni c device conpri sing a sem conductor chip 10 which is fixed
to the nountinages2it pbasébdt &owredngebshedthicknesghofditds ve 16 and in

- 20- whi ch external ternminals 13 are electrically connected

with el est r oddhpadyesASointrspasednhebvgen Ehﬁhﬁéﬁéﬁg board gu@pdel ect rodes

15, wherein there are forned in the . - electrg g ds 4A recesses 4B in
whi ch the el EBer sgmiconductorsChAPaAf -t RS LRnhSER Lt r bE8s®¥BRAF %R onnect ed.

?yand thetggaﬁggﬁghé %ggﬁﬁpiggngbg%ﬁgpﬁﬁﬁgénggg recgﬁa@&{éﬂ? boar d
Correspondlngegge%ﬁ tﬂggﬁgrﬁhﬁogosgﬁlé ggﬁd%ﬁgﬁggﬁgcéﬁduEQ%ﬁeEh;?ﬁduc'ng

t he thicknes esive etween t i ng board
1 and Qecaﬁnb609daﬁ&ea @ikBobe rédudihgsehe HehghexpEThen of

t he adhesive 16 1 n the thickness direction can
10 bump electrode 15.

The recess 4B in the electrode pad 4A is formed
by elastic deformation of the electrode pad 4A and the
soft layer 3. The elastic deformation of the |
electrode pad 4A and thé soft layer 3 occurs as a

15 result that the bump electrode 15 is pressed to the

| electrode pad 4A by the pressure of the semiconductor
chip 10 when this semiconductor chip 10 is mounted on
the mounting face of the wiring board 1. As a result,
the elastic forces of the electro&e pad 4A and the

20 soft layer 3 act upon the bump electrode 15.

A process for manufacturing the memory module and
a process for mounting the semiconductor chip 10 will

be described with reference to Figs. 4 to 7 (sections

illustrating the manufacture processes).

25 First, a semiconductor chip 10 is prepared, and
B Relaam1
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reduced to prevent defective connection between the el ectrode pads 4A
of the wiring board 1 and the bunp 15 el ectrodes 15 occurring during the

t enperature cycle test, enhancing the reliability of their

connecti on. Mor eover, the amount of change of expansion and
shrinkage of the adhesive 16 due to the heat change can be reduced to
suppress the plastic deformation, 20 which may be caused by the repeated
expansi on- and shrinkage during the tenperature cycle test, of the
ends (on the el ectrode pad side of the wiring board) of the bunmp

el ectrodes 15. As a result, defective connection between the

el ectrode pagnAspbct #6akh 19%s 26he bOaAIbingNgtriecRyEPapeect rodes 15
can be prevented, -21-

enhanci ng t heormbdadhl thy ektéhRAl €6PNES41SONI3 of the  The el ectrode

pads 4A are formed on the surface of a soft layer 3, and the recesses
4B are fornegeljconducteraship tefloyneheocbadl bbrdéhgcmettedpads 4A and the
5 soft layer 3. By this construction, the elastic forces of the

el ectrode pasbowd imdFige 4$0A).| SBhis all bonadingipeethdd b$eatrode pads
15, so that the pressingo ) forces_between the el ectrode pads 4A of the
wiring 5 mebhed fomnEormingupwmp| eteebuedessbynbprding the Even i f

the bunp el ectrodes 15 are npved upward. . y. t he_expansion of the -
adhesi ve 16 Palimeiorpeddtsthe engd??%%%?%ﬁ,°£n?é8v@?, Pﬁ?sdgﬁth-of t he

recesses 4B hanges I oW e t .

el ectrodes 1%?es%xfﬁgygfhgégéﬁﬁé%gg% p%%?m%%ﬁxgﬁgg&ﬁggrepgégrgge pads 4A
and the bu @H§E : : ' : th s
enbodinentngggégﬁﬁé se%%lﬁﬁgﬂgf%l?% an&eé@%ﬁ?gﬁe?ﬁéyagxeggsgiﬁg usgd is a
sheet nmade Ofh@ au wirédeiferRé tHoBLiSRs oLl tREOKY11EQWeNera an ani sotropic

20 conductive filmor a thernoplastic resin filmmy be used.
The enbpali nepésubt £hthesbimprelescrodes i5 af the stud bump
structure take a larger height than that of the bump
electrodes which are formed by the lift-off method and
the ball supply method. h
Next, as shown in fig. 4(B) the semiconductor
15 chip 10 is mounted on a bare chip carrier jig 30 and
is subjected to a burn-in test. 'This burn-in test is
conducted with a view to eliminating defective
products at the initial stage before they are shipped
to the customer, by operating the circuit of the
20 semiconductor chip 10 under more severe use conditions
(under ‘a load) than the use conditions under which the
customer uses the products so as to accerelate, in a
sence, the occurrence of defects, which might occur

during the use by the customer. The bare chip carrier

25 jig 30 includes: a bése member *for mounting the
3
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exanple in which the sheet-shaped adhesive 16 is joined to the wiring
board 1. As shown in Fig. 9 (a 25 section), however, the sheet-shaped
adhesi've 16 may be -22-

applied to the sem conductor chip 10. The present enbodi nent has
been described taking the case in which a clearance is provided

bet ween the wiring board 1 and the sem conductor chip 10. As 5 .
shown in Fig. 10 (a section), however, the sem conductor chip 10 may
be in contact with the W ring board 1. In this case, the adhesive 16
exi sts only on the regions of the el ectrode pads 4A, so that

the reliabi |éém.i@én&@é’aﬁﬁtéﬁﬂ?bﬂby\/e&nfilm ReMBEF0de ha¥ingpads 4A of the
wiring board 1 and the bunp el ectrodes 15 can be further enhanced.

The enbodi nenirilrgc32Befiormednonxanpl surfawki of an instbatlhngpfélmct r odes
15 are made of gold, but the bunp el ectrodes 15 nmay be nmade of an

al | oy mat eri32Ahazi ggideSmembeonpdsforopositbningothén- Ag, for exanple. In
this . case, the bunp electrodes 15 are forned by the lift- of f
met hod or th%eme¢n@%%E¢§ @eipol0; sandhat ceviey member 34 £pxped into balls,
as shown in Flg 1l (a egtlo resent enbodi nment descri bed

is an exanpl B $sing a hx%ﬂ% Ep?lﬁﬁmbS%P%ﬁﬁtﬁﬁvFHthﬁQ el rode pads 4A

hrough the sof d h d th
Focosses an BFEC R RE PRt ik rictPot Rafeerdcb8aito ag tRoun i n Fro. 12

(o foe! bon) i AHEAE end Bhring 378TSMELER ORI sbEcHIGgREIS ot 2
- 23- through contact holes 32C formed in the insulating
| film 32A. This makes it necessary to make the bump
10 electrodes 15 higher than the thickness of the
insulating film 32aA. '

Next, as shown in Fig. 4(C), the semiconductor
chip 10 is disposed on a glass substrate 40 and is
pressed to equalize the‘heights of the bump electrodes

15 15.

Next, as shown in Fig. 5, the adhesive 16 in the
form of a sheet (£film), is applied to the chip
mounting region of the mounting face of tﬂe wiring
board 1. The adhesive 16 is made of a thermosetting

20 resin such as epoxy. The wiring board 1 is
constructed so as to have a structure in which the
soft layer 3 is formed on one surface of the rigid
board 2. The electrode pads 4A and the wiring 4C are

arranged on the surface of the soft layer 3. The

25 surface of the soft layer 3 and the surface of the

R
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the el.ectrode pads 4A are fornmed and connected with t he bunp

el ectrodes 15. In this nodification, the cl earance between the wiring
board 19 and the sem-conductor chip 10 can be narrowed to an extent

5 cofresponding to the depth of the grooves 19, thereby reduci ng

t he thickness of the adhesive 16 sandw ched bet ween the wiring board
19 and the seniconductor chip 10. (Enbodi ment 2) 10

Fig. 13 is a section showi ng a sem conduct or devi ce of Embodi ment 2
of the invention. In the sem conductor device of the enbodi nent,
as shown in Fig. 13, a sem cenductor chip 10 is nounted on a
nmounting face gifrihgMad e edvrkd I)’itfh Whd HasslivathitH il $ construct ed
so as to have a structure in which a soft layer 3 is fornmed on the
surface of a The badkioE dhw ¢igids boarde fier egaiereed it oy 1.

On the surface of the soft layer 3, there are arranged a plurality of
el ectrode padpassivativoudilm®@. not shown in detail. Each of these

el ectrode pads 4A is electrically connected, through a wiring 4C
extendi ng on the sdfexl,apsr s:hovm il Fig.r |6ngt2w semlcmmmg:tmp one
surface of the r|g|d board 2. wiring 2Ais electrically connected

through afR 230 | %%}déf%s% Plnné;hECc@flPt qunlt@'ln(g FEFP™ of th&ach of a

-24- ur.al it ads . 2B ra ed o back of

Che rigid boaMPUtin ffade Res Ehia b8 B00 boRSE. 1o RAEOuGh Ui UK 0L |

el gc{??l:a! ! Sa%(@‘fﬂegﬁ.%a'liscaf;lnﬁ %ﬁ%n%‘ﬁ?rag e;.ectr del%al 15 Sharg &t o:lglrgcIt fode
ma te 3]

17 which'is REV] ng a conpo iIon of Pb- Sn,
for exarﬂét%een the elect%@es?r fdQCQAOBft ReyeS Qfilr ilnRy Hoatra@nd the
sur face of the wring 4C are Covered with a passivation film 5,

and the back eind hhe iegitérnadr ¢eZminalevanedfWithd semiconductor
10 chip 10.
Next, as shown in Fig. 7, the semicondﬁctor chip

10 is bonded by thermocompression bonding using a
heater 41 to press the electrode pads 4A by means of
the bump electrodes 15,-thereby forming the recesses

15 4ﬁ in the electrode pads 4A. Then the adhesive 16 is
cured in this state. At this step, the clearance
between tﬁe wiring board 1 and the semiconductor chip
10 is narrowed to an extent corresponding to the depth
of the recesses 4B so that the thickness of the

20 adhesive 16 sandwiched between the wiring board 1 and
the semiconductor chip 10 is reduced. Since the
recesses 4B are formed by the elastic deformation of
the electrode pads 4A and the soft layer 3, moreover,
the elastic forces of the electrode pads 4A and the

25 soft layer 3 act upoh the bump:electrodes 15. By this
3
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10 passivation film®6. These passivation films 5 and 6 are made of a
pol yi mi de resin, for exanple. The sem conductor chip 10 is
bonded and fixed to the nounting face of the wiring board 1 through
an, '° adhesive 16. This adhesive 16 is made of a 15 thernosetting
resin such as an epoxy resin. The sem conductor chip 10 incl udes
a sem conduct or substrate nmade of single crystalline silicop,
for exanple. On the elenent form ng face of t he sem conduct or
substrate, there are arranged a 20 plurality of external termnals 13.
Each of these external terminals 13 is fornmed on the uppernost |ayer

out of “ﬂr'ﬂﬂtéﬁ-efﬁe“@éﬁﬂcéﬁ&ué@éﬁﬁéhﬂﬁ 1091§|ﬁ83ﬁted on thermng face of
t he sen1conductor substrate 11. On t he uppernost wiring |ayer, there

is formed avfziflﬁﬁg Boarfassi et sRowhi im #ig. 8.

- 25- Bet ween the external termnals 13 of the

sem conduct or chiye#®, abbet femitenducter pdevidd 20 ibsedisposedi bpnng board
1, there are:sandw ched bunp el ectrodes 15. These bunp el ectrodes 15
are fixed t ;arekher sregidrcofithe | yountingchanecaf| heowhasdngd with the

external termnals 13 of the sem conductor chip 10 t hrough the
open|ng§fcnhﬁ§F¢rﬂtrﬁP4|ﬁB? b%%@?v%¥|%He arranged PY8roEhehe seni conduct or
chip 10. Morepver ctrode pressed agai nst and 10

el ectrical | y® ?ﬁF#&éﬁaﬂ?@ﬁl?@ %ﬁﬁ%%%&eﬁ Rpe tﬁgfre * electrode pads 4A of
;he W ring board ﬁe*@rOggﬂeégetreiﬁmﬁﬁeefén@én%&éggg ﬁ? gtpeﬁglvatlon
ilmb5 of the ard

connectron of unp el ectrodes

15 by the Prgesey Pgéri€o %ifcéﬁ’é’ Q}’eé@?o&@”ﬁ£8§542nof1§hefOrce which is

produced in esive 16 by thermm rinkage and thernosetting
shrinkage. Iwisivgtbodh@ 1 to tBENi€adsIuZ? 06fCbhe démisonauoted over the

mount i ng face of the wiring board 1 by the FCA nethod. I n
t he el adt r ocheyaibeke 420 agdianst pesudlt t Hthebisgmiconductor device 20
is mounted on the wiring board 1.
Next, the ball-shaped bump electrodes 17 are
individually fixed to the electrode pads 2B arranged
-on the back of the wirihg board 1 and then subjected
15 to a cleaning treatment and a baking treatment,
completihg a memory module (electronic device), as
shown in Figs. 1 and 2.
Here, the soft layer 3 is made of a material
having a smaller coefficient of thermal expansion than
20 that of the material of the adhesive 16.
Thus, the following effects cén be achieved from
the present embodiment. |
There is provided an electrbnic device comprising
a semiconductor chip 10 which is fixed to the mounting

25 face of a wiring board 1 through adhesive 16 and in
—_—
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20 _electrode 15 is pressed,- there is fornmed a recess 4B, I n which
the bunp el ectrode 15 and the el ectrode pad 4A are connect ed.

The thi ckness of the adhesive 16 sandwi ched between the wiring board 1
and t he sem conductor chip 25 10 is defined by the clearance between the
W ring - 26- board 1 and the
sem conductor chip 10. This clearance I s defined by the height of .the
bunp el ectrodes 15 but is reduced by the depth of the recesses 4B
because the connection between the bunp el ectrodes 15 and the bunp

5 el ectrodes 4A is effected in the recesses 4B forned in t he

el ectrode pawhi¢h ekterihaletesiniad@spadsate eflectricallly Wonnwdumrd 1,
nore specifically, there is forned the recesses 4B in which the bunp
el ectrodes l¥i&hdelectrotieepadsc#hodé pheswikiage boamdedt ehrotgyt hat the
10 clearance between the wring board 1 and the sem conduct or chip
10 is narrombﬁmpoeéﬁc§%9éﬁ§ 15, wheseisspbediengreo fonmedednh tdfe t he
recesses 4B. kes it possible to reduce the thickness of the
adhesi ve 16 §&ﬁGﬁFEH€dPBQFméénr?ﬁésﬁﬁﬁlﬁé BBaWBlfhaﬁBe ed ectirede

sen1cond ptor Ag a gesult gé ﬁxga g of the adhesive 16,
in the t |ckﬁé 89 e bump electrafe wPFFn§°BB§FGef'anHYthe

The ComUCL oknig) Ee ssractlofit(shE ESANERACR LOOBELERNC LAY LSR5 00
pads 4A are poard §0hHBOLHY SLRRLoAAHELAEMBRiANCAh bBCnakEGEAIROPAIS 44

and the soft layer 3. The elastic ormati on el ectrode pads
4A and the sahtek8g¥fit dofeespoAding to thée€8eptht ’eat oEhenBunp el ectrodes 15

are pressed to the 25 el ectrode pads 4A by the pressure of the
sem conduct orecesses 4B, thereby reducing the thickness of the
10 adhesive 16 sandwiched between the wiring board 1 and
the semiconductor chip 10. As a result,'thé expansion
of the adhesive 16 in the thickness direction can be
reduced to prevent defectiVve connection between the
electrode pads 4A of thé wiring board 1 and the bump
15 electrodeé 15 occurring during the temperature cycle
test, enhancing the reliability of their connection.
Moreover, the amount of change of expansion and
shrinkage of the adhesive 16 due to the heat change
can be reduced to suppress the plastic deformation,
20 which may be caused by the repeated expansion and
shrinkage during the temperature cycle'tesﬁ, of the
ends (on the electrode pad side of the wiring board)
of the bump electrodes 15. As a result, defecti&e |

connection between the electrode pads 4A of the wiring

25 board 1 and the bumpﬂelectrodes 15 can be prevented,

),
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-27- .- chip 10 when this sem conductor chip 10 is nounted over
t he nDuntlng face of the wiring board 1. As a result, the elastic
forces of the el ectrode pads 4A and the soft |ayer 3 act upon the
bunp el ectrodes 15. 5 The sem conductor chip 10 of the enbodi nment
IS mounted by a process simlar to that of the foregoing

Enbodi nent 1. Here, the soft layer 3 is made of a mat eri al havi ng. a
smal | er coefficient of thernal expansion than that of the material of
t he adhesive 10 16. The sem conductor device thus constructed
can achieve effects simlar-to those of the foregoing -

Enbodi ment. enhancing thénbelliaBiliBy of5Stheir cohhgctidéni.s a top plan view
showi ng a CPU nodul e (el ectronic device) of Enbodi nent 3 of the

i nvention; Thg. el8ctrodespads ofAsapei igrmadesnenhieabupdaceon of

Fig. 14 and taken along Iine B, B of Fig. 14; and Fig. 16 is a
section shompﬁgaaaoﬁtsgnyeul3poandohh©fregesseﬁi63'éneaﬁérm&ﬁehYalong line
C- Cof Fig As shown in_Fi nd 15, a CPU nodul e 50

i s conGlﬁﬁE%ﬁddggoégaF6°Ha9€ Ehgt?ﬁéFgFﬁanPﬁHFcﬁAaaﬁgaF he

diff | at f Sheet hi th I
conduct 19 LySPEC chBPBHed- 2 i cnre ey e elagthET y with a crU
bare chip 56 gg?gn%EgEhecﬁ%Fctro ds éAgand tPe soft layer, 38

nost of the nodul e €neéer a a | ot of heat

and a CPU ”DQg+ ? SR ¢ élelg@€r5§$1€§&§ 15 soCEth5§hénBrEQ§1§8U modul e

board 51 are rlca conhect ed fogether t hrough gold w res 54,
and a cavityfor®es éétweéﬁethéeeﬂ’étb@ae pads bR bf Bpeskdriagso filled

with a potting resin 55 that the shape of the CPU
board 1 and the bump electrodes 15 increase.

10 Even if the bump electrodes 15 are moved upward
by the expansion of the adhesive 16 in the thickness
direction, moreover, the depth of the recesses 4B
changes following up the mévement of the-bump
electrodes 15, so that fhe connection between the

15 electrode pads 4A and the bump éleqtrodes 15 can be
retained.

Here, the embodiment described is an example in
which the adhesive 16 used is a sheet made of a
thermosetting resin of epoxy. However, an anisotropic

20 conductive film or a thermoplastic resin film may be
used.

The embodiment which has been described is an
example in which the sheet-shaped adhesive 16 is
joined to the wiring board 1. As shown in Fig. 9 (a

25 section), however, the sheet-shaped adhesive 16 may be
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nodul e board 51 may be a rectangular solid. On the CPU nodul e board
51 thus constructed, there are nmount ed essential parts including a
cache sub-nodule 10 65, a systemcontroller 60 and an interface

connect or 64. The cache sub-nodul e 65 and the CPU nodul e board

51 are electrically connected together through bunp el ectrodes 57, as
shown in Fig. 16. Dependi ng upon the applied system a clock
driver 15 61 is not mounted on the CPU nodul e 50, as shown in Fi g.
14, but the clock is supplied fromthe interface connector 64.

Smal | - si zed chip parts 63 include a chip ceram c capacitor nounted as
a measure agaiapplied to Milissemicondictiaw athimikh. frequency range a chip
20 resi stor used for pull-up of the bus, pull-down for

strapping of the iRhe @resent mykadimens Masfbeen descrl@%nﬁ@kl%d a chip
therm stor used as a tenperature Sensoy . Lar S|zed chi arts 62

i ncl ude a chi p-he cas?a’rﬁéf’tﬁﬁtbépﬁqacﬁaﬂﬁe a9 aEIg';% %’E)f € 25

b bi | at |y, |

o pmﬁﬁ%ﬁ RLoF A e %WW%Y%%% ‘i*h’epdib bd¥% chip

56 f t cl t t at by th
supplrgmof cl ocﬁ(}é Iﬁn [ nte(fl ?lg(%an(té %M@#pq@ ure sensor fgrat (raangm t'?l ng
serially 5 dgg &Iéﬁﬁ%l@nwwc&%mf&nva&éer a

coil and a capaC|tor arge capacit the | ast t hree being

necessary for vﬂﬂ!ﬁfqﬁlthd’&ﬁtcﬁ speghakhpgWease, theSadblesivel l@)@exiams red by
t he CPU nodul e 50. On the cache sub-npbdul e 65, noreover, there

are 10 nourinly ®mertss ssegionstied tife aleutirai®ysads 4300k that
synchronous cache SRAMs 65A for storing data in accordance with the
necessary cache apeddiabilitgo of ccnmrsmwﬂéﬁnﬁge%t%ci ty of 1

[ Mb] are nounted if a capaC|t 256 [Kb] I s required,.- an 15
four cacHd SrREadssHR 1 ithe B{?‘V’%ﬁ 1) gnehjthe Sump elerfrRdRF it a

capacity of Sla [Kbl 4 {ur%"ﬂerre%nhanced.

The embodiment described is an example in which
the bump electrodes 15 are~made of gold, but the bump
electrodes 15 may be maae of an alloy material having |

15 a composition of Pb-Sn or Sn-Ag, for example. In this
case, the bump electrodes 15 are formed by the lift-
off method or the ball supply method, so that they are

- shaped into balls, as shown in Fig. 11 (a section).

The present embodiment described is an example in

20 which the wiring board 1 having the electrode pads 4A
through the soft layer 3 is formed on the rigid board
2 and the recesses 4B are formed in the electrode pads
4A. As shown in Fig. 12 (a section), however, the
construction may be the one that in a wiring board 19

25 having a rigid board, grooves 19A are formed in which
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cache.sub-nodul e 65 has a space for nounting four cache SRAMs, so

that a cache capacity of 1 [Md] can be ensured if a cache SRAM 65A of
2 [Mo] is enployed. 20 On the cache sub-nodul e 65, there are

furt hér nounted a TAG SRAM 65B for storing part of the addr esses
of the data stored in the cache SRAMs 65A and, if necessary, a
decoupling chip ceram c capacitor and a junper chip resistor for .
selecting either a 25 cache capacity of 256 [Kb] using two cache SRAMs
65A - 30- of 1 [Md)] or a
capacity of 512 [Kb] usi ng four cache SRAME 65A. The

- capacity andﬁﬁéteIéEEié&§5PéHBVWR(3réfEbﬂﬁga and comirédtéd weghired to have

according to the cache capacity varies dependi ng on the cache system
so t hat thé Rinip debectpddes V8 J | 1ine thiist et i il toiaahe t3HAM 65A '
and the TAG SRAM 65B may be both bare chips, or packaged with

pl astic or oc=leawancerbetween themwiming boardel @mdethﬂlp and the ot her
packaged. In the 10 enbodinent the cache SRAM 65A is a bare chip whereas
the TAG SRAMQ}GB?Q@W@MP n & ¢RP by parreved to an n%x*élen'g

Fig. 17 shoms a shape_ of the heat dlfoSIO | at e shown in

Fig. 173 th&ENeAs 44%&90’1‘9 phg septh af %r?fPYﬁ'%IJr?y B‘FeF?RYng hol es
but f | t t d t

ot i zontal Tedicni he shichids of B el o fiauithed ™
interface haying 4, | h%ﬂélrgi%] rtadwﬁ?oaaﬂgd A 1P Dhfticondyct@fPERLS thus

provided, it 1S easy (o di Ssrpatiton 1nformation-on the
i nformati on gy ocessi ng system The CPU nodul e 50 thus
constructed I's assenbl ed in a data processor 70 such as a not ebook
conputer, as (Endodimernt 2. 18. The data processor 70 has a 25
structure including a I|qU|d crystal panel 71 and an
10 Fig. 13 is a section showing a semiconductor
device of Embodiment 2 of the invention.
In the semiconductor device of the embodiment, as
shown in Fig. 13, a semiconductor chip 10 is mounted
on a mounting face of a wiring board 1. This wiring
15 board 1 is constructed so as to have a structure in
which a soft layer 3 is formed on the surface of a
rigid board 2 as in the foregoing Embodiment 1.
on the surface of the soft layer 3, there are
arranged a plurality of electrode pads 4A, although
20 not shown in detail. Each of these electrode pads 4A
is electrically connected, through a wiring 4C
extending on the soft layer 3, with a wiring 2A
extending on one surface of the rigid board 2. The

wiring 2A is electrically connected through an

25 internal wiring 2C of the rigid board 2 with each of a
39
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-31- . adj usting volume 72. By connecting the CPU nodul e 50

with a nother board 73 and by attaching the heat diffusion plate 52
of the CPU nodule 50 to a | ower casing 74, the heat is conducted
mai.nl y ' to the | ower 5 casing 74 but hardly to the nother board 73, so
t hat it is not conducted to a keyboard 75. Thus, it is possi bl e
to realize a data processor whose keyboard 75 does not becone hot,
not giving an unpl easant feeling to the user operating the data
processor 70. In Fig. 10 18, reference nuneral 76 designates a PC card
socket, - and nuneral 77 designates an HDD/ CD-ROM drive. For

hol di ng the BeatraditiusicorlRei8de’palist B8 GPYamRdd @n the BALK LI 0se
contact with"the |lower casing 74, there are a nethod of using a thin

heat conductithe ghget dodrdll. witktdach odfappéyenglectrodeepgdsase.

Al t hough our- i nvention has been specifically descri bed taking the
case of the Rereghemre is eleetivadakipt andi meshanlic¢addy kenneantedd a her et o
but can « naturally be nodified in various manners without 20
departing frbmlirshgped- bumpesilectrode 17 whichefisemadeopPt: ife
representatives of  the . .inventions disclqgsed herein will be briefly
describef  metaljighmatgrigdi R§Ving a compogitignepdcPPofNe FOF ce
conprising a_ 25 sem conductor chip which is fixed to the nounting face
- 32- eXgmPLeyi i ng board t hrough adhesive and in which -

C e oar BBy eRek bkl GABECThERe s oo, e, ShEapass pac of
connection bgeweRB {Ring 4C are covered with a passivation film
5, and.the back of the rigid board 2 is covered with a
10 passivation film 6. These passivation films 5 and 6
are made of a polyimide resin, for example.

The semiconductor Chip 10 is bonded and fixed to
the mounting face of the Wiring board 1 through an
adhesive 16. This adheéive 16 is made of a

15 thermosetting reéin such as an epoxy resin.

The semiconductor chip 10 includes a
semiconductor substrate made of single crystalline
silicon, for example; On the element forming face of
the semiconductor sﬁbstrate, there are arranged a

20 plurality of external terminals 13. Each of these
external terminals 13 is formed on the uppermost layer
out of wiring layers which are formed on the element
forming face of the semiconductor substrate 11. On

the uppermost wiring layer, there is formed a final

25 passivation film 14.‘%
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5 .electrode pads of the wiring board and the bunp el ectrodes can be-
enhanced. In an el ectronic device conprising a

sem conductor chip which is fixed to the nounting face of the wiring
board’ t hrough adhesive and in which 10 external termnals are

el ectrically connected with the el ectrode pads of the wiring board

t hr ough bunp el ectrodes, the reliability of connection between the

el ectrode pads of the wiring board and the bunp el ectrodes can be
enhanced. 15 Since the nmounting structure is a flip chip

mounting of a bare chip, the nounting height fromthe board surface
to the chip back pettvéde thenéxt@reibaterminatanlBeognaheer than those of
the other wre bonding structures and flat packages (QFP), thereby
realizing 2Xemicomdugtorenship h®uamdnghe electrode pwds &Aibfzthg t he
nounting structure, a system (e.g., a data processor) can be thin and
smal | . wiring |bpam W rtherecare sapdwichednbunp ebegtrages

structure, the soft er-on_its surface sinks so that 25 the nounting
hei ght Can[*gfua@wgp R @lectrodes 15 are fixed to and -33-

d I ' . ' d hi
having & firete me %rtpd | %X#rﬁx%ffﬁ‘ééﬁa‘#@heﬁswaﬁgiﬁﬁ%éc’{‘o“?a?& first
surface, ele iﬁgﬁgbunps (jééﬁicaﬁégé€8£sﬁﬂgénf6 on said

first surfac on sai ter na

term nal s, sa‘?gm'ﬁ| i %oa?edmﬁa V‘féhﬁ!&d bfﬁrﬁih%hffﬁ'ai Zpé@gfv@f:lén“ gid

mat eri al , Ing a main surface and a plurality of

W rings; £ilhn 9 tof WS  se EdndiscSOF Lt ip o, Sactedvedrng dinard, forned
over said main surface of said wring board; a passivation f|In1forned

over sai d s@imp ®alectrodes 15 arelpredséed @Qafmsttamde pads fornmed on said
soft layer, each of said electrode pads being electrically connected to
sai d wil0 ngs?,lectrmﬁiekmméwwmm@mne@twlmthx‘éblet o said wiring
board t hrough an adhesi ve, ,recesses being forned in said el ectrode pads,

sai d el ect r fleePEedannds 4h fpsheoriging Rardal | YREGRFRCHRY i n said

recesses, and said S|va |pn filmbeing npt f d_be en said first
surface of LRP ot? c'm?) %ﬁﬁ?’s‘%‘%"‘%’bff"f‘gy@ St "Efe 2. An

ol ectont et BEEI WAk TR AP lelf 1 ddMRfads? T o
adhesive. 15 1} e Prasdd %r‘r‘t&?&“fse SEELEE Doy Oclré %&ére!@féﬁ' n said
15 force which is produced in the adhesive 16 by thermal
shrinkage and thermosetting shrinkage. In short, the
semiconductor chip 10 is mounted over the mounting
face of the wiring board 1 by the FCA method.
In the electrode pad 4A against which the bump
20 electrode 15 is pressed, there is formed a recess 4B,
in which the bump electrode 15 and the electréde pad
4A are connected.
The thickness of the adhesive 16 sandwiched
between the wiring board 1 and the semiconductor chip

25 10 is defined. by the'clearance 'between the wiring

>

-
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bunps.are fixed to said external terminals of said seniconductor chip and

pressed to said el ectrode pads on said soft |ayer. 4. An electronic
device according to claim1, wherein said bunps are constructed to have a
stud bunp structure. 5. An el ectronic device according to claim1,
wherein said - 34- adhesive is nmade of an ani sotrophic conductive
resin film 6. An electronic device according to claim1, further.
conpri si ng: a sem conductor device conprising a chip, |eads having an

“inner portion and an outer portion, wires electrically connected between
said |l eads and said chip and a resin - including said chip, said inner
portion of sajghdeadanmndfdistniidRRiddteidhip 10. Wrhlig @lsdirénce

sem conductor device is nounted on said wiring board with said

sem conduct orisciefinerl byouihsy hedighton foftsaikhne asllsediarodee| B tbutal | y
connected to said wirings, said passivation film being fornmed between said
seni conduct orisdeneduceshdys dile sigpth ayferthex agnedses 4B hecawvgrrtheai d

outer portion is nounted on 7. An el ectronic device according to claim
1, further coepnesitign betwegnoithe bampcelaqteadss do BAd dha MR al ity of
external _term_nals, a plurality of, el ectrode pads which is_not

connect e@ saidastFodesoAded-5 edhi | rx:ecespseqmleq 1FRed ot her

| ect ic deyi i t ed id_wiy] d with_sai ] duct
hip. ol d ols mHeCERH B3 B HhE et B EotPoRPRSIaR BF boing

| der - [ d d [ ] | fd i f d
Dot woen each OF ATA NS LRTaA 1 At RR A B R dq B T T

sai d anot her t§lePGlecRBisesIy Go ¥hAcHOH vl l@ctrodes3 15 Alhel ectronic
devi ce, conpri sing; a sem conductor chip having a first surface and a

second surf achenaleltirdded padst 4A araicdnnectieduidnahateltdrents and a
plurality of external termnals formed on said first surface, a plurality
of bunpdp eacllehmamce betsmien dhieemialingeboara J, amsbEhs i vel y;

- 35- a wiring board which is nmade of a rigid material, said wiring
boar d havi ng semigoRdygitozc €hdipd 14 gisunariroyesk th @m@xtent 5 soft | ayer,
which is softer than sagid wiring board, forned over said _nmain, surface of

said wiring GoFrgsponding to.the, depkh; ofthe reFesses 8- LBAE | ayer: and
a plurality of el ectrode pads forned on said,saft |ayer ch of said

el ectrode paH?kﬁ i Ay EPESH c,ealtlc’yr gﬁﬁgct%zlc? { Jsc;ﬂ? rdlfn§ ,e wherein
said sem con LNk | | 0 I | G I dhesi ve,
said el ect ro%eu%tggég%a%g ssal glwé'gﬁn%g E%l%h%e\eﬂi g&@l@%r& y(?ﬁ%é%{le?,hcgnd sai d

passi vafson fineMskfiibenatictor Emlpbqh\eeeﬂssai debiinel eHef agpagkisai d
sem conductor chip and said soft [ayer. 9. An electronic device

accordi ng toof ghe 8dheldre nesaig thbk! thiyknedss RHdecHfion,mterial having
a smal |l er coefficient :

between the wiring board 1 and the_semigonductor chip

10 can be reduced without reducing the height of.the

bump electrode 15. _

20 The recesses 4B in thé electrode pads 4A are

formed by elastic deformation 6f the electrode pads 4A

and the soft layer 3. The elastic deformation of the

electrode pads 4A and the soft layer 3 occur as a

result that the bump electrodes 15 are pressed to the

25 electrode pads 4A bﬁ the pressure of the semiconductor
4

heet Has Been ReplacedT

i




of thermal expansion that of said adhesive. 10. An el ectronic device
according to claim@8, wherein said bunps are fixed to said externa
term nals of said sem conductor chip and pressed to said el ectrode pads on

sai.d soft |ayer. 11. An el ectronic device according to claim8,
wherein said bunps are constructed to have a stud bunp structure. 12.
An el ectronic device according to claim@8, wherein said adhesive is nade of
an ani sotrophic conductive resin film 13. An el ectronic device
according to claim8, further conprising: a sem conductor device

conprising a chip, |leads having an inner portion and an outer portion,
wires electehgpl iy whencehded bemideondaatdrl eadp awd isamdusited and a resin
i ncluding said chip, said inner portion of said | eads and said wres

t herein, ovelgethenmeand ingnifacedoft thedairdag doaxdntled As aai d

-36- wring board with said sem conductor chip, said outer portion of said
| eads bei ng zkeultictheyedastdct §arcessaifdther edgstrogied padissidPat i on fil m
bei ng forned'between sai d_sem conductor device and said soft |ayer except
for. an area ®RdrEhgapafsulayegost A6k PBCRpGRL-PUBP. electrodes A3 .| ectronic

devi di L laim8, furth i si_ng. t her .el ectroni
devi ce having a pEAPaPPRICBRABCEeFnahierh gl She enbodigentoidy of

| ectrod d PGhy i t ted,said b f ' ft |
aor ei n sal GOSHBCRG: PE) 8CBFBREESaBHPeLaE hoNER, ofn B FReBelatoar ™ i
sai d senicongﬂﬁﬁgimgﬂgpl.saﬁgrgytgﬁémg $€r{dpals3 ol ssghdeappt her electronic

devi ce being solder- nounted on said electrode pads, said passivation film

bei ng fornedphebyesl Ra¢hingf asamd1tbectbedeipidntobWithelmaai d external
termnals of said another électronic device are sol der-nopunt ed. 15. A

met hod of fakkpaaksiog thaal ehhtoofcthevmatelbdailngfativer adhelsdmed nounted a
first sem conductor device and a second sem conductor device thereon,
conprisi@g thé.steps of: -(a) preparing said wiring board having a
mai n surface and a plurality of electrode pads, said first sem conductor
devi ce having a nBh@ semigeadufgoxr éﬁﬁiﬁﬁiE?u§f°§3ﬁﬁ§“Fﬁ§ﬂe6ﬁP (b)
positioning sajd firs% seniconduitor devj ce on Sa%% giring.board so as to
facing sai d BERPSVRi BhTEGHE ERBLLABIECpEReSe, @EpEE FOFFICING ()
nount i ng saigggirf% ﬁgﬂiconductor devigce to said wiring board by
t her noconpr e 8ﬂ 3 Tng using heater; (d) after step (c),
posi tioning sai : seim conduct or device on said wiring board so as
to arrange said sg%%%éaggﬁﬂgo§ZLctor devi ce on sai d el ectrode pads through
pasty spider; andpig. 14(8s Hetbpnglani diewstnowdhden kpuchpdutei ng a heat -
- 37- treatment, “nmounting sald second sem conductor device is

' (electronic device) of Embodiment 3 of the invention;

Fig. 15 is a section showing an essential portion of

Fig. 14 and taken along line B - B of Fig. 14; and

Fig. 16 is a section showing an essential portion of .
20 Fig. 14 and taken along liné C - C of Fig. 14.

As shown in Figs. 14 and 15, a CPU module 50 is
constructed so as to have a structure in which a heat
diffusipn plate made of a metal sheet having a high
thermal conductivity is employed as a base and

25 connected directly with a CPU bare chip 56 consuming

2
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conpl et ed. 16. A nethod of fabricating an el ectronic device according
to claim15, wherein height of said second sem conductor device is higher
than that of said first sem conductor device when said first and said

second” sem conduct or devi ces are nount ed. 17. A nmethod of fabricating
an electronic device according to claim15, in the step (c), said bunps are
pressed to said el ectrode pads on said wring board. . 18. A net hod of

fabricating an el ectronic device according to claim17, in the step (c),
form ng recesses in said el ectrode pads by a pressure when said bunps are
pressed. 19. A method of fabricating an el ectronic device according
to claimil5 nbst VeENthe pbrest 6P €e cwul noduléob0i agdagenerathagween said
mai n surface of said wiring board and said main surface of said first

sem conduct oa Hevicf keatisahd dHeCPY modwpsubasrd S5iid ThepSPY Hemare n.

20. A nethod of fabricating an electronic device according to claim19, in
the step (c)chipr3foanditheeCPy mydwbatboadrdgSiangehedeectrically21l. A

met hod of fabricating an el ectronic device according to claim15, in the
step (c), adPeRReRt tV@@ﬁt§%¥dth§9¢9%u9¢b@ewb¥e§a58rmﬁﬂﬂng ga¥ityand said
mai n surface of said flrst sem conduct or _devi ce by .an adhegi 22. A

nepgog faﬁﬁlﬁ%ﬁzﬁ gths CPUBRER 'H%V?@elﬁcEBPﬂgﬂglﬁos€Iinifg mherein
havi ng. i n EhtE A BOEERd kef iy Yt ofee sheed BRUHERIEHELL oxierna

St face: | HOBUENGHE 51 may be 3 rectangular solid. on cHE MR

surface; salrd bunps e y ‘conne sai d ext er nal
termnals, reppasddwEdYooard 51 26hud é@ﬁ@@ﬂu@éeaabthéﬁélaﬁean el ectronic
devi ce according to claim15, wherein said bunps are nmade of gold.

24. A net hotmeintedréesséntjahnpetest ineiled iny i aechakengub-modahg boar d
nmount ed a sem conductor device and another el ectronic device thereon, .
conprisilg t6%, sa eipstém controller ps&pamd nan sinterfacegchoaedtatvi ng a
main surface and a plurality of electrode pads, said sem_conductor device
having a mai ¢ suhec caghe Sqh-mosduley 65 %ﬁé’q &Gk apdule bogxngd

.positioning said senj conduct device on_said r|n boarg éo as to facing

sai d bunps wl A% HeFEEITIHEY LRINeT D éE???E hroug “fBunting said
first semc uctor .device id wrd board b t her moconpr essi on
bondi ng usm‘%fl %Eﬁ%ﬁeg éf g?d%%ﬂT?e+n ﬁg% €§ pg5|t|on|ngn§ald anot her
| ect d d
el ectroni c devi Cqy %@ﬂ%ﬂgﬁéﬁ%ﬁg%&?ﬁ é,ﬁraggglgék dfﬂg&{ger

el ectroni c device pasty sol der;
(e) nelisg ng §aifs RSt InSwheed o aw%m'md@léese t 4€aENEWA , mnuntl ng said

anot her el ectronic device is conpleted. 25. An el ectronic devi ce,
conpri sing: Fig. dserbednchetelocki s haupplied pfooml the bhtenfipseon the
mai n surface of said sem conductor chip; a wiring board having a

plurality ofconneéciysr &4 pl $maAlillisized chip parts 63 include a
chip ceramic capacitor mounted as a measure'against
noise in a relatively high frequency range, a chip

20 resistor used for pull-up 6f the bus, pull-down for
the strapping of the initial setting or damping of the
signal, and a chip thermistor used as a temperature
sensor. Large-sized chip parts 62 include a chip
tantalum capacitor of a large capacitance for

25 absorbing power suppiy noise in a relatively low
.._').
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of el ectrode pads connected to said wirings, a passivation filmcovering

parts of said wrings; - wherein said main surface of said sem conduct or
chip is fixed on said wiring board by adhesi ve; wherein said bunps are
conne¢ting to said el ectrode pads, respectively;

-39-- wherein the thickness of said passivation filmon said wrings
is larger than the distance between said main surface of said sem conductor
chip and el ectrode pads that said bunps are connecting to. 26. An

el ectroni c device, conprising: a sem conductor chip having a plurality
of bunps on the main surface of said sem conductor chip; a wring

board havi ngfﬁeé@éhc*aiz@ﬁgeaa@ thal tEan8itVbhi bgsther apd BAreacHipoft

| ayer, a plurality of eleCtrode pads connected to said wirings forned on
said soft | agerfrompehéi gddbtRNstopnstavertogther hoarmbhlsepdratinggs;

wherein said main surface of said sem conductor chip is fixed on said soft

| ayer by adhssatve;by thewsepply cfiidlbckps aneinvedddgeny to said el ectrode
pads, respectively. 27. An el ectronic device according to claim 26,
wherei n t he tiempar’tubet sersorsafar nbransmithiéngosesiapdl¥en conductor chip
and said soft layer is spaller than the di stance between said top surface
of said passtOBPEEALEERSLnEREMARION BERSEAy e DC/DC cOpVerRegy edt roni c

devi ce accordipng to,claim 26

wherein the thickness:of i d, passi vati on
£i1mon sai (CHLi ML 7 CPRIGEFOT raf, 1#EISHFLRABLEABFoAdRES: V85 bet ween sai d
i f f L d. j i j | t hat id
s ar ¢ cories hELEE MECREEEEY 10D JoRlFaRRhg & SRLEIAE ARSIt POl L

26, wherein sapdh pPSPLAGe | FedRiifedVs henavesyt hBdul8sso, 30. An

el ectroni c de %é?accord %g ?gacfg?n1%6, wherein the coefficient of therma
expansi on of sai doRUERS ¢cachEBshELmbdalet §9) RbréeverpdbRérecare 31. An
el ectroni c device according to claim26, wherein said - 40- bunps

are pressed housted =|metessirypagsmber of 22ynéhreheusroni cldek+ce

according to claim31, further conprising recesses nade by pressure of said

bunps on sai siynchyenous cCathe t SRAMS pe3R . for stosingdabietlroni c device

according to claim 26, wherein said bunps are fixed tg said externa

ternminal s of 2GEPEAARGE CHHERCERR RPFPSIIEY pFacRRIC2BASHFY- eIBtQ r 0de pads on
el ectronic device_a to one of the

Clai e 25- 3EGHE RRANE 13 LSRG HEPPRTEEY (o © M1 o880l der - mount ed
on sai d el eqsofeePalPa capadl) UP 596 4 RETSLYLLQLERI bita! 0r ed ar ound
15 four cache SRAMs 65A having a capacity of 1 [Mb] are
mounted if a capacity of 512 [Kb] is required. The
cache sub-module 65 has a space for mounting four
cache SRAMs, so that a cache capaéity of 1 [Mb] can be
ensured if a cache SRAM 65A of 2 [Mb] is employed.
20 On the cache sub-module 65, there are further
mounted a TAG * SRAM 65B for storing part of the
addresses of the data stored in the cache SRAMs 65A
and, if necessary, a decoupling chip ceramic capacitor

and a jumper chip resistor for selecting either a

25 cache capacity of 256 [Kb] using two cache SRAMs 65A
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el ectrode pads on which said another electronic device is sol der-nount ed.
35. An el ectronic device, conprising: a sem conductor chip. having a first
surface and a second surface which is opposite to said first

sur-f ace, a plurality of sem conductor elenents and a plurality of
external termnals formed on said first surface, a plurality of
bunps forned on and electrically connected to said plurality of external,
termnals, respectively; a wiring board having a main surface, an

insul ating layer fornmed over said main surface, a plurality of conductive
films formed on said insulating | ayer, a passivation filmthat covers first
portions of & d piMpialord Yo agariidycides 1 IR Pluditfy et dtadHe the said
sem conduct or shi p; wherein said semconductor chip is
fixed to sai graiMsi BFahoard t hrough an adhesive between said first surface
of said sem conductor chip and said insulating |layer and said plurality of
bunps bei ng el ect mhealcapaedtyecindd Hia eastdurariororhiath el TaaiFal ity of
conductive firlns at the inside of said sem conductor chip, respectively;
and wher SRAM igi seguddedettine daveniagcorddng o tihehscastheeonduct i ve
films and said , first, surface, of said sem conductor chip is smaller
t han t he3t hi CRPESILYf Vaxigsydepepdiingnop (e cache zysteny s9 dhatonic

dovice oo JhgeaShumh Final Y B ROPT ABO SRR Rk
d i I | f j id. ,
comect o1 oakd 4ol 52/ iadl e SheBLHS BR0R BUATLEIBRSSRETS . oo

wherein sai dpilaB@aDgart plaSRuRr bieterhnlic]! &xohY 0¥ GridiRinays more

rigid than sgi sul ating~l ayer. n electronic device

according tge @l Baife ShipWaadeithesdithed! paakiagedaf bHmpReare fixed to said
plurality of external termnals and pressed to said plurality of conductive

fil s obOsai embodimentngheagache SRAM 83A ilna dlage oiriipc wheaneiase
according to claim 35, wherein said insulating |layer is made of a
mat eri al havithe TASTESRAM €DBfiscpackagedtierranQFBxbgnplastitian t hat of
sai d adhesi ve. . 40. An electronic device according to claim 35,
wher ei n sai d®24Ad8Fve i s made of an ani sotropi ¢ conductive resin film
-42- 41. An_el ectronic device, conprising: . .a_semi_conduct or
chip having a firEPgSU&?a§h°¥ﬁdaa§§§€8n8 sﬁﬁﬁaggaﬁhpéﬁfp§l8ﬂp8g%%§ to said
first surfacg, a z?é ‘Exf&bﬁy' fppgm f?”dﬁgéoﬁ?&e&f?kﬁs%ﬂ B1gtyrabity of
external termnals orimed  ‘on’"“salfl i r's surrace; a
© 15 has a plurality of fixing holes but none of electronic
parts is mounted or packaged, so that a horizontal
flat heat interface is provided. Since the heat
interface having a low heat resistance and a simple
shape is thus provided, it is easy to design heat
20 dissipation information on the information processing
system.
The CPU module 50 thus constructed is assembled
in a data processor 70 such as a notebook computer, as
shown in Fig. 18. The data processor 70 has a

25 = structure including a liquid crystal panel 71 and an
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plurality of bunps fornmed on and electrically connected to said plurality
of  external term nals, respectively; a wWring board having a main
surface, an insulating |ayer forned over said main surface, a plurality of
conductive films fornmed on said insulating |ayer, a passivation filmthat
covers first portions of said plurality of conductive filnms at the outside
of said sem conductor chip; wherein said sem conductor chipis fixed to
said wiring board through an adhesive between said first.surface of said
sem conductor chip and said insulating |layer and said plurality of bunps
being electrically connected to second portions of said plurality of
conductive fiddfustind'&dltmeds0f 8¢ dohfBLE2RGUENY CP ModugePrseti vel y;
and - wherein a distance between Said insulafing |ayer and said first
surface of sabittsenmeuhéic bwardhi?d aind b iatdathiaig thel Isegd conduct or chip
is smaller than a distance between said insulating | ayer and an upper .
surface of salidffiwssisinygliadre 52 mfattheh €POUMRIdE e0f5S G dial s dmweanduct or  shi p.
42. An electronic device according to claim 41, further conprising
recesses in s@sdngoriducithee igatnes sepducteghaadinly dial eurlawery of bunps
are electrically connected_ to said pluralitx of electrode pads in said

recesses? reSHedng didy but harddy topthemg hikearth\ite sdd@tding to

claim 42, rein _said w.ri ard iis conprised of :rigid substrate that
s more 1 of G4 i 2ok FORRd 3 ylybeatd Y3 rhus §e°43

REPLACEMENT A . - 43- . An

el ectronic g\'js:gé.gleaggoﬁﬁa%d.zet & dgltgi l?\roﬁ:ffss\ﬁﬁerv{aqoﬁs%g%&’bp alfrdalll’i%t y of
bunps are fixeds! dotabdaiing Yo,y nd lan! YE1shr Ed¥1gneed to said
plurality of conductive films on g%&d%ﬂiﬁ#ﬁf?hgﬁﬁgyer. 45%®PAn
electronic qevithe ugesObperating thledidatald proderysisn Al drhnrigating | ayer
is made of a material having a smaller coefficient of thermal expansion

t han t hao of 183i defelrencec numeraldG6 dasigaldelsr @aniRC ahad csocketcording to
claim 41, mheggin saii %dhgzgve i s made of gn antisgé;opic conductive
resin film and ngmeraAn7d| dgnategcanc DD EPROM dyive. For g

sem conductor chi,p having a first surface and _a second surface which is
opposite to §81ding, shesheptcdiffusignapilefeof2saf e f@omodud®ents and a
plurality of _.external termnals .foroged .on said. first urface, a
plurality ofsﬁuﬁﬁs°38F5e8°8ﬁa§ﬁdw%F§chFc&PW?rb6ﬁﬁE§1 J%VO? & plurality
of external LeeMngltnonCIReGEiNE! & tnin Rellt! OGLRAILIANAG 0TI N
surface, an rnsulating lrayér ormed ~0ver  sal main surtace, a

pluraliyy of GERHHE! bt abiFinbOL TdcBResgidabRaul ating layer, a

passivation filmthat covers™firfst portionsS of said plurality of conductive

films at the outsadenehghabdrsenienatdvat AasChepn speciificailnysaid

sem conductor chip is fixed to said wiring board tﬁ?ough an adhesive

bet ween sai ddescxtibedr takdngf thei dasenbfostecforegoimgand sai d i nsul ating
| ayer and said plurality of bunps being electrically connected to second
portions of smbadpmentsit toshovhdunetvbef Limited theriefoi dutoragai d

sem conductor chip, _respectiyely; and ) )
naturally be modified in various manners without

20 departing from the gist thereof.

The effects of the representatives of the
inventions disclosed herein will be briefly described
in the following.

In an electronic device comprising a

25 semiconductor chip which is fixed to the mounting face

‘.
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-44- . . wherein said adhesive directly adheres between said insulating
|l ayer and said first surface of said sem conductor chip at the
i-nsi de of said sem conductor chip. 48. An electronic device
according . to claim 47, further conprising recesses in said conductive
films, and wherein said plurality of bunps are electrically connected to
said plurality of electrode pads in said recesses, respectively. ' 49.
An electronic device according to claim 48, wherein said wiring board
is conprised of rigid substrate that is nore rigid than said insulating

| ayer. . 50. An electronic -device according to claim 47, wherein
said pluralitof ef winmimyg doard thdoughs aidheslivealand/ inf whdat nal termninal's
and pressed to said plurality of conductive filns on said insulting |ayer.
51. An el eexternal derindaalscamedielgetirdcadlly momigctadeneith sai d
insulating layer is nmade of a material having a smaller coefficient of

t her mal expamdiesitroden passt off the wizdmesbpard throwggh bump el ectronic

devi ce accordin claim 47, wherein said adhesive is made of an

t
ani sot ropi ¢ & Pﬂg§'r religbility of connectjon hetwesnh 8 ¢ deyice
conprisipg a _first el ectroni evi ce,._second el ecirqni c. device and a
wiring b ard;elec?:ro%e Padse’alo% F?‘Psf’u@l@@t ?’Sﬁirg (Té'\ﬂt ctg‘%g’rﬂ.’ﬂq si ng;
a seniconduc%&kg%?bge?aEgﬁgbg Ehhgbc§a[face and a second surface which is
e

opposite to sai I'rst surface, - ements and a plurality of external

termnals formed gn aal @1ebhtrdhitlubiite BoRbHidlingy £f bunmps formed on

said external termnals, respectively;, sal d second el ectronic
devi ce conpr semigonductor chipawhlithalikt ¥igkdelectuhedemunting face said
Wi ring board conpri sing; a main surface, an insulating |ayer

forned over odi ¢henwirisgr baardothraugdhwadhegiveaand dnpwhdadhi ty of
el ectrode pads forned on said insulating |ayer and a passivation film
formed &Qer externadutermigalsyare electricallyheoginecdsdd wHithsthel ectronic

device is fixed to said mﬁrin% board t hrough an_adhesive and said
plurality buﬁﬁgctrode pads of the wiring board through bump

electrodes, the reliability of connection between the
electrode pads of the wirihg board and the bump
electrodes can be enhanéed.

15 Since the mounting structure is a flip chip
mounting of a bare chip, the mounting height from the
board surface to the chip back and the mounting area

"can be smaller than those of the other wiﬁe bonding
structures and flat packages (QFP), thereby realizing

20 a highidensity mounting. |

When utilizing the mounting structure, a system
(e.g., a data processor) can be thin and small.

In the wiring.board employed in the mounting
structure, the soft layer on its surface sinks so that

25 the mounting height ¢an be further smaller.

A
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being electrically connected to sai d plurality of e|eE?FEEE“ﬁaa§7-—~—~ﬁ

respectively; wherein said plurality of elec mw i

second electronic device are electrically and mechani l”to
amd s

said plurality of electrode pads by sol dering, respectively;t
wherein said passivation filmis formed around each of said plurality of
el ectrode pads to which said electrodes of said second el ectronic device
are electricall and mechanically connected, ' '
- 46- _ wherein said passivation filmis fornmed between said
plurality of electrode pads to whi-ch said el ectrodes of said second

el ectroni c dWHATeISr @LAIMEDrISal |y and nechanically connected;
wherein said passivation filmis forned between said second el ectronic
device and said insulating |ayer; and ‘wherein said passivation
filmis not forned between said first electronic device and said _
i nsul ating | yer.An electrgpic degige: FEMPELIGARTcE SEBICHNERIOLC| ai m 53,
further conprising recesses.in.said plurality of electrode .pads, and
wherein sai dCPRBrEPEED LF BAFBY EPetBECRPPREAPE, TAE6 RE Aol EG Gy
plurality of t dg 4 id__reces r ively. . 55.
An el ect oni%séggiéggggggrgﬁhgs?géc?ggn§§4§ﬁiﬁﬁe§§?%& gﬁdgkﬁﬂﬁaflgoard IS
conpri sed of jLL0j i ol LG igd l.aty ng
Cayer, o O akbpleRhPSLATLE boRhactBa hiEn bR P Wl 0T,
sai d pluraliyYrohgbboRedatBrbugRdbhmpSaldcelkygaaki,ty of external termnals
of said sem conductor chip and pressed to said plurality of electrode pads
on said insul ati nghéegen. recessesSareAfioehedt Lansaideeleetaodar ding to
claim53, wherein said insulating layer i.s made of a material having a
smal | er coepadgiand bn saddnnecespasssandt fiactirodeopadsi anddisaddve.

47 10 bump electrodes are connected.

2. An electronic device according to claim 1,
wherein said electrode pads are formed over the
surface of a soft layer, and
15 wherein said recesses'a;e formed by elastic
deformation of said electrode pads and said soft

layer.

3. An electronic device according to claim 2,
.20 wherein said soft layer is formed over the

surface of a rigid board.

4. An electronic device according to claim 2,
wherein said soft layer is made of a material

25 having a smaller coefficient of thermal expansion than

3,
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58. An electronic device conprising a first eIectronlc__deuLce—AyaH¥ﬁ+———
el ectronic device and a W ring board; irst electronic

devi ce conpri si ng: a sem conductor shi p haV| m‘mml BI“ “ Ell
and a’” second surface which is opposite to said first s ity
of sem conductor elenments and a plurality of external ternlnars ormed on
said first surface, a plurality of bunps respectively fixed to said

plurality of external termnals; sai d second el ectronic device
conpri si ng: a plurality of electrodes; said wiring
board conpri si ng: a main surface, an insulating | ayer forned over
said main wHfvEE saipl Waldsiwef el ectrode pads forned on said _

i nsul ating | ayer; wherein said first electronic device is fixed

to said wiring board through an adhesive over said insulating |ayer, and
said plurality of bunps being pressed and electrlcally connected to said
plurality of5el edn mleghrpnic rdegiaes iaggqrding to -claippelein a di stance
bet ween sai d.el ectrode pads, and said first surfa&gkof sai d senlconductor

chip is smaller twhareiheaif RUMR LIACTAPHASS ¥ ¥9 1HRe
wh d pl | f. electrod f d.s d t d
ol octr| Gl | FERRFIRL AR LE (b ARIE P s e e R A8 o) ot rode.

pads by solderl respectjve board.
- 48- ‘%% %ﬁé é %éa%/%?@&a%aodns it nﬁa}lsdf%lfrldgbe?é\‘/\feen each of

sai d plurallty of electrode pads to which said electrodes of said second
el ectronic device are electrically and nmechanically connected. 59.

An el ectronig, dei eaRsaaishiv) déviddidedokdidgirtdeslaimpl j sing recesses in
said plurality of electrode pads, and wherein said plurality of

bunps are el ectriwdtein et Gunp tel extixbdesirate tgondt eieted otk pads in
said recesses, respectively. 60. An electronic device conprising a
first doectriave a stud bump structure.

7. An electronic device according to claim 1,
wherein said adhesive -is made of an anisotropic
conductive resin film.
15
8. A data processor comprising an electronic device

according to any of the claims 1 to 7 and assembled

therein.

20 9. A process for moun£in§ a semiconductor device
comprising a semiconductor chip which is fixed to the
mounting face of a wiring board through adhesive and
in which external terminals are electrically connected
with electrode pads of said wiring board through bump

25 electrodes, comprisigg: e

. }'

heet Has Been Replaced'I - 34 -

" il LU




devigce, a second el ectronic device and a wiring board; sai d
first electronic device conprising: a sen1co;aaz?aFﬁzﬁTﬁ“havrﬁg_
a first surface and a second surface which is opp05|te

surface, a plurality of sem conductor elenments and a pI qmlﬂll
external termnals forned on said first surface, a pIuralltf Gf

formed on said plurality of external termnals, respectively;

sai d second el ectroni c device conprising; a plurality of

el ectrodes; said wiring board conprising: a nmain su,
rface, an |nsulat|ng | ayer fornmed.over said main surface, a plurality of
el ectrode pads fothedstep efi frepaningi agwinjrg bodrd hasdingation film
formed on said insulating |ayer; wherein said first

el ectroni ¢ delecbrodefpadg @6ersaldlﬂid|hgabdatdrphgbughSaﬁtadhes|ve over
said insulating layer, and said plurality of bunps_ being electrlcally
connect ed toléﬁ?ﬁfp?%¢a9|??mb$°ﬁ¢%%F?6d%hbﬁdBaVFBSpBBFPV@ﬂ?c IpReSei n a

di st ance bet aid insulatin %a el d said first surface of said
sem conduct o °Eﬂ? PEEEnEF %;n§ﬂ Hggfance bet ween said insul ating

sald pl hal ity of CBF EFFBARE BfPalpERICEdTy SBpeboRnrton iR are
el ect 11 cal | Yogod ERENASLGBLLY $O005ECHa18 uzRioPhURIY xRl R oot 1 ode

pads by solderlng, respecti reirn said passivation

filmis forngghdeiveeindache mmﬁaeﬂe@tyéaéstafofsaghesteﬁ&éenaaé%oko whi ch
said electrodes of said second electronic devices are electrically and

mechani cal | ychbpneeéedthe electréde padel eft sandcwieihgebsacdrzdand to cl aim
60, further conprising recesses in said plurality of electrode pads, and
wherein said plurthetstep ofinferming crecesses| Ln saddnetesirodesal d

pIuraIitg of electrode pads in said recesses, respectively.
' 1 pads by depressing the bump electrodes of said

semiconductor chip thereby to cure said adhesive in
this state. |
10. A process for manufacturing a semiéonductor

15 device, comprising;' |
a) the step of preparing a semiconductor chip héving
a plurality of semiconduétor elements and a plurality
of bonding pads over a major face, and bump electrodes
over the individual surfaces of said bonding pads;

20 b) the step of preparing a wiring board having a
plurality of first wirings, and a mounting board
including an insulating film having a lower modulus of
elasticity than that of said wiring board and a
plurality.of second wirings formed over said

© 25 insulating layer; v

B
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-50-, . 62. An el ectronic device, conprising: ] uct or '
chip having a first surface and a second surface which :.Hl@lamlﬁ ﬂ(uiﬂld
ti'rst surface, elenents and a plurality of external ternidlidls T sons

sai-d first surface, a plurality of bunps, each fornmed on said externa

term nal s, respectively; “a sem conductor device having a plurality of
" external term nals; a wring board which is nade of a rigid nmaterkal
said wiring board having a nain surface; a soft layer, which is
softer than said wiring board, forned over said main surface of said wiring
boar d; a plurality of wirings formed over said soft |ayer; and

a plurality o) el thersteppadsmevpiingopaidi seBironduGEPr €hdR BVeZai d

el ectrode pads being electrically connected to Ea%d gLHrBIity of wirings,
respect i vel ysaid moupRipg; hoagd 1RefRERNAUEREr LRAFpSALS PREB to said w ring

board through_said plurality_of bugps._and_an LVE . hajl .recesses are
formed in sg?ae@Fﬁea?ﬁd@rﬁaégfaﬁﬂﬁggﬁYﬁreFﬁ%tgggggdpgéggghg égid bunps .are
electrically ‘connected.] Ld.re ses; and wherein said
seniconductgﬁaangégggéhaiégég?b égﬁd wiring board and each of said
plurality of 49Xt egpal stepmbRalsshing! EALImaJbLY saeENGE! adian said el ectrode

pads t hrough sol der. An electroni T device according to

cl ai 62, wher gbfii §8hdueebt LRYBr tbSsqRdemohiin@ingt boastd Bnybagha snal | er
coefficient of thermal expansion than that of said adhesive. 64. An
el ectroni c dedhegsieecintepsposedcthereb@tweblrrei n said bunps are fixed to
said external termnals of said semconductor chip and pressed to said

el ectrode pads on said soft |ayer. 65. An el ectronic device according
to clain62, wherein said . . ) -51- bunps
are construclde tBnhedeckrenig fewicetpappfacturing PERCEAR o| ectronic

devi ce according éo clginﬁzamheigin sai d adhesive is nade of an ani sotropic
conduct1Qe rBSFRTALRM, Lo CLlalB719nn el ectronic device according to

clainbz wherei n sgndrafH! €14'6hRD. dPULEEGQEPLLS! BE18 BlhBs.| cads having
an inner portion and an outer portion, wres electrically Connected between
said |l eads and said chip and a resin including said chip, said inner
portion of said | eads and said wires therein, wherein said sem conductor
devi ce i s noyptedapnesattdrvhitngebpoednantbassugingnperondsst or chip, said
outer portion of said | eads being electrically connected to said wrings,
passi vati on &ctorfibngetobelaémnl@ai d sem conductor device and said soft

| ayer except for an area where said outer portion is mpunted. .
15 wherein said wiring board is made by impregnating

glass fibers with resin, and

wherein said insulating layer is made of resin.

13. An electronic device manufacturing process

20. according to claim 10,
wherein said adhesive contains conductive
particles in an insulatiﬁg resin, and
wherein said bump electrodes and said second
wirings are electrically connected through said

25 conductive particles. . .

Y
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