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TECHNICAL FIELD
The present invention relates to an electronic
component such as a semiconductor device, a circuit board

for mounting such an electronic component, and the like.

BACKGROUND ART

Conventionally, a plastic QFP (Quad Flat Package)
in which input/output lead wires are drawn out from four
gide faces of a package is often used as a package type
semiconductor device. As large scale integration of an
electronic component such as a semiconductor device
advances in accordance with increase of functions and
enh&nce;ent of performance of an electronic apparatus in
various fields, the number of input/output terminals is
increasea and this increase inevitably causes also the
package shape of a QFP to expand. In order to solve this
problem, the design rule of a semiconductor chip is set
to a very fine level, and the lead pitch is narrowed, so

that requests for miniaturization and thinning of

of



problem the design rule of a sem conductor chip is set to a very fine

|l evel, and the lead pitch is narrowed, so that requests for

m niaturization and thinning of el ectroni c apparatuses of various
ki nds are satisfi ed. In an LSI of a scale of 400 pins or nore,
however, even when the pitch is narrowed, such requests cannot be
sufficiently fulfilled because of, for exanple, a problem in mass
productivity o glderln over, there.,is a r.obl em whi ¢h i nevi tably

arises in the S8 a7 @@FﬁoﬁﬁcV@G&BBﬁehﬁgéﬁcﬁrﬁssétééﬁieénductor

devi ce package is unt ed circuit board. Nanmely, this problemis
caused by a di fferenméé It%%f&cﬁ(ﬂﬂa]cﬁ tﬁﬂ'orrzl?“@q?fnmrbmrtrhe

el ectroni c conponen nd the c QUIt boar d. is very difficult to
connect with gﬁ*@h“ﬁ&ﬁ ﬁ? Pﬁﬁﬁ?ﬁ@gvpﬁPCPeEGQUSFtﬁnCGPEEFrBﬁlc

conponent to e r lLectyode term_nals on circuit board
havi ng a coefF¥¥¢E§%? Iﬂ% épgﬁﬁiéﬁﬂah§Féﬁsewﬁﬁchfp§ GKPFBlQntafpﬁﬁblﬁﬁt of
the el ectronig conponent Fyrther ut/out ut | eads mhlch

prol onged as & W@?@IP‘S#“QﬁFX#&XﬁQ tSBidS phRgst | Horppverysth ﬁrﬁréﬁlén1|n

that the si naI rans sion ra | owner ed.
g L s h gnev&%abiy a%?ses in the case where an

electronic component such as a semiconductor device
package is mounted on a circuit board. Namely, this
problem is caused by a difference in coefficient of
thermal expansion between the electronic component and
the circuit board. It is very difficult to connect with
high reliability many input/output leads of an electronic
component to a large number of electrode terminals on a
circuit board having a coefficient of thermal expansion
which is different from that of the electronic companent.
Furthermore, input/output leads which are prolonged as a
result of enlargement of a plastic QFP cause a problem in
that the signal transmission rate is lowered.

In order to solve many such problems involved in a
plastic QFP, recently, attention is given to a
semiconductor device which, unlike a QFP, has no lead pin,
such as a BGA (Ball Grid Array) in which spherical
connection terminals are arranged in a two-dimensional
array-like manner on the rear face of a semiconductor

device package, or an LGA (Land Grid Array) or CSP (Chip



In order to solve many such problens involved in a plastic QFP, recently,
attention is given to a semiconductor device which, unlike a QFP, has no

| ead pin, such as a BGA (Ball Gid Array) in which spherical connection
termnals are arranged in a two-di nmensional array-like manner on the rear
face of a sem conductor device package, or an LGA (Land Gid Array) or CSP
(Chip -2- Si ze Package) in which
many flat elegl.rodes are arranged .in an ray-Lik nner on the rear face
of ﬁ senicon%h@?b AFSHIE &Ecggégh many %ia%neiﬁeﬁrgggﬁnPESnGEEFBQe evi ce,
external connection el ectrodes of a chip carrier are arranged in a
lattice-1ike fEnf® 3FXa¥RelKERANREE BR gh@ tspp fareief. a Therefore, the
sem conduct or device can be mniaturized, so that a |arger nunber of

el ectroni c coffBHEARAucker; Aevice BackadBe nounted in a hi gh density.

Consequently, such sem _conduct,or device can largely contribute also to
a miniaturized el ectf‘brﬁ‘%?lhp?pzﬂe&‘lltﬁqnd%l% cg, external

connection electrodes of a chip carrier are arranged in a
lattice—like'manner-on the rear face of the chip carrier.
Therefore, the semiconductor device can be miniaturized,
so that a larger number of electronic components and the
like can be mounted in a high density. Consequently,
such a semiconductor device can largely contribute also
to a miniaturized electronic apparatus. Since such a
gemiconductor device has no lead, connections between the
semiconductor device and a circuit board can be shortened
and hence the signal processing rate can be improved.
However, even a BGA of fhe prior art having such a
structure cannot solve the problems of destruction of a
package and a connection failure which are caused by a
difference in coefficient of thermal expansion when the
packagemis mounted on a circuit board and then soldered
thereto. Furthermore, a BGA has a problem in that it
cannot withstand reliability tests such as a thermal
shock test. For example, the coefficient of thermal
expansion of a chip carrier which is mainly made of

ceramics is largely different from that of a circuit

board which consists of glass fibers and a resin.



sem conduct or device has no | ead, connections between the sem conductor
device and a circuit board can be shortened ‘and hence the signal
processing rate can be inproved. However, even a BGA of the prior
art having such a structure cannot solve the problens of destruction of a
package and a connection failure which are caused by a difference in
coefficient of thermal expansion when the package is nounted on a circuit
board and then soldered thereto. Furthernore, a BGA has_a problemin that
it cannot wi tINOrefPLes| BgNeaty staress dscgensratedeinathespesrection For
exanpl e, the coefficient of thermal  expansion of a chip carrier which is
mai Wy made ofPortdomand ithe xeddapidityeodnther sanneation iscilewered.poar d
whi ch consists of glass fibers and a resin., . ]

- 3- Ther Kife, 1% shews atgannegkion mmatane, imdheoprie on
portion and the reliability of the connection is |owered. Fig. 15
shows a conne@Gtodnsitheccase whergeapr pdectronic component such as a

gemiconductor device is to be connected to a circuit:
board. Electrodes 4 of an electronic component 3 in
which an LSI chip 1 is mounﬁed on a ceramic carrier 2 are
connected to electrodes 6 of a circuit board 5 by means
6£ solder 7. In this connection structure, the
coefficient of thermal expansion of the ceramic carrier 2
of the electronic component 3 is largely different from
that of the circuit board 5 which is made of a synthetic
resin, etc. As the dimension I, of the electronic
component 3 is larger, therefore, a great stress is
generated in the connection pbftion and a danger of
destroying the connection portion is increased.
Consequently, materials which can be used in an
electronic component or a circuit board are largely
restric;ed.

This wili be described more specifically.
Generally, the material constituting the ceramic carrier
2 on which the LSI chip 1 is mounted is largely different
from that constituting the circuit board 5, and hence
their coefficients of thermal expansion greatly differ

from each other. Glass—-epoxy resin which is often used



art in the case where an el ectroni c conponent such as a sem conductor
device is to be connected to a circuit board. Electrodes 4 of an

el ectronic conponent 3 in which an LSI chip 1 is nounted on a ceranic
carrier 2 are connected to electrodes 6 of a circuit board 5 by neans of
solder 7. In this connection structure, the coefficient of thermnal
expansion of the ceramc carrier 2 of the electronic conmponent 3 is

| argely different from that_ of the circuit bgard,5 which is nade of a

synthetic re&8n] h@telrﬁgth9°éFﬁeﬁsh§ﬁ p epefhicientt pnthermdbponent 3 is
| ar ger, therefore t S gnerated in the connection portion
andga danger &#P a&é&?ﬂoyineipﬁg iénﬁelalon By cPphrast VnEEGased.

Consequent |y, %rlals whi_ch can be used in an_ el ectronic conponent or a
circuit boardCQPg igigBty of thermalcgxpansion 9f; thejwhole @fsthebed nore
specifically. Cenerally, the material constituting.the ceramc carrier 2
on whi ch the P8ckagepof f§enﬁaﬁa@ac|§ar§#g§|9 inelading the oh$Ighip 1

constltutlng t.he circuit bo _and henc their coefficients of thernal
expansi on gr edf ¢ gEPPFf@r‘mf igsa Upﬁért & §18CEEORYCr EOMRORANENOES of ten

used
an MCM has a size of 30 mm square, in the case of a

temperature difference of 200°C, a dimensional difference
of several tens of micrometers is generated in the
connection portion between the electronic component and
the circuit board as compared with the case of ordinary
temperature. A stress due to the difference causes the
connection portion and a weak portion of wiring

conductors to be destroyed.

- DISCLOSURE OF INVENTION

The invention has'been conducted in order to solve
the problems of the prior art. It is an object of the
invention to provide a stress relaxation type electronic
compone;t, a stress relaxation type circuit board, and a
stress relaxation type electronic component mounted
member in which destruction of a package or a connection
portion due to a difference in coefficient of thermal
expansion between an electronic component such as an LSI
chip or a semiconductor device package and a circuit

board can be prevented from occurring.



as the circuit board 5 has a coefficient of thermal expansion of about 15
x 10-6. By contrast, the coefficient of thermal expansion of the whole of
the package of the ceramic carrier 2 including the LSl chip 1 is about 2
to 5 x 10[err]. Wen the el ectronic conmponent or an MCM has a size of 30
mnm square, in the case of a tenperature difference of 200[err]C, a

di nensi onal difference of several tens of mcroneters is generated in the
connection portion between the el ectronic conponent and the circuit board
as conpared with thePe@REAERT kQli e invenisiomiaonrespandisys ttueliadm he

di fference causes the connection portion and a weak portion of wring
conduct or s t o le idedy @leg¢tronip sompourAEtORhiNhELR €N be mounted onvanti on

has been conducted in order to solve the problens of the prior art. It is
an obj ect of tHECUlt hoarsh #ostressdsedazatdop merhanismnmepbereisct ronic
conponent, a stress relaxation type circuit board, and a stress relaxation
type el ect r oniddsponeshom ansurfage efnbbe edembirohidecomponenh,othe package

or a connection

surface being on a side of a connection portion where the
electronic component is to be connected to the circuit
board. The invention has a function that, during a
thermal.shock test, a stress generated owing to a
difference in coefficient of thermal expansion is
absorbed by the stress relaxation mechanism member.
Therefore, a semiconductor device itself or a portion
such as a connection portion between the semiconductor
device and the circuit board is prevented from being
destructed, and the reliability of the connection of the
semiconductor device and an eiéctronic apparatus can be
improved. |

The invention corresponding to claim 3 relates to
the stress relaxation type electronic component
corresponding to claim 1 or 2, In the invention, a
solderable layer is on a surface on a side where the
stress relaxation mechanism member is connected to the
circuit board. It is possible to improve the reliability
of the connection of the circuit board and the electronic
component.

The invention corresponding to claim 4 relates to



portion due to a difference in coefficient of thermal expansion between an
el ectroni c conponent such as an LSI chip or "a sem conduct or devi ce package
and a circuit board can be prevented from occurring.

- 5- According to the invention corresponding to claim 1,
in an el ectronic conmponent which is to be nounted on a circuit board, a
stress rel axation nechani sm nenber is disposed on a surface of the

el ectroni c conponent, the surface being on a side of a connection portion

where the el ther stressorpbagration tgpbcelecbechid tompbdgentrcuit board.
The invention has a function that, during a thermal shock test, a stress

gener at ed ow egrirespondihfetonctaim 8oef fhctRat inbehbLsnpl tigxpansion is
absorbed by the stress relaxation nechani sm nmenber. Therefore, a

'sem conduct or sdddegabllesthfeer conpistso0f SUPPefSEALITPNGECA imEt®Drti on

bet ween the sem conductor device and the circuit board is prevented from

bei ng destruwhddh dsdfbbmedebyabhetinyldy d8€ompositagiam of the
organometallic comp}ex film., It is possible to produce
at a low cost an electronic component having excellent
reliability of connection.

The invention corresponding to claim 5 relates to
the stress relaxation type electronic component
corresponding to claim 1, 2, 3, or 4. In the invention,
the stress relaxation mechanism member is fbrmed by an
electrically conductive adhesive agent. The electronic
component can be producéd by a relatively simple method
and at a low cost.

The invention corre3pon6ing to claim 6 relates to
the stress relaxation type electronic component
corresponding to any one of claims 1 to 5. In the
inventign, the stress relaxation mechanism member is
formed by a solderable electrically conductive adhesive
agent. It is possible to provide at a low cost an
electronic component in which the solderability and the
electrical conductivity can be improved, and which has
excellent reliability of connection.

The invention correspondin§ to claim 7 relates to

the stress relaxation type electronic component



sem conductor device and an el ectronic apparatus can be inproved.

The invention corresponding to claim3 relates to the stress rel axation
type el ectronic conmponent corresponding to claiml or 2. In the invention,
a solderable layer is on a surface on a side where the stress relaxation
mechani sm nmenber is connected to the circuit board. It is possible to

i nprove the reliability of the connection of the circuit board and the

el ectronic conponent. The invention corresponding to claim4
relates to correspondlng to claim 1. 1In tle invention, the stress

rel axation type_el ectronic conponent corresponding to claim3. In the
i nvention, thtelayatienbnechapismonenber sisfcenbigurddiby an elemhrode which
is fornmed by thermally deconposin organonetallic conplex film It is
possible to pruqbelSaPraviousbﬁSEBEWE@lQnttbmlQlemhnmnmﬂnc¢m90n@p¢mcelIent
It is possible to produce an electrode having a stress
relaxation mechanism member.
The invention-corresponding to claim 8 relates to
the stress relaxation type electronic component
corresponding to claim 7, and is characterized in that
the electrode is made of an electrically conductive resin
composition. It is possible to produce at a relatively
low cost an electrode having a stress relaxation
mechanism member.
The invention corresponding to claim 9 relates to
the stress relaxation type electronic component
corresponding to claim 8. In-ﬁhe invention, the
electrically conductive resin composition contains, as
main components, an electrically conductive filler, a
thermosetting resin, and expandabie'hollow synthetic
resin p;rticles. The stress relaxation mechanism member
is provided by forming an elastic ball-like hollow
portion inside the electrically conductive resin
composition.
The invention corresponding to claim 10 relates to
the electronic component corresponding to claim 7 or 8.

In the invention, an electrically conductive adhesive



reliability of connection. The invention corresponding to claim5
relates to the stress relaxation type electronic conponent correspondi ng
toclaiml, 2, 3, or 4. In the invention, the stress relaxation nmechanism
menber is fornmed by an electrically conductive adhesive agent. The

el ectronic conponent can be produced by a relatively sinple nethod and at
a | ow cost. The invention corresponding to claim6 relates to the

stress rel axation type electronic conponent corresponding to any one of
clains 1 to 5.89%R% HOr ikpEmnDR shress melaxalion meshand smmegberedser i s

formed by a solderable electrically conductive adhesive agent. It is
possi bl eyt 0 pr%%%tf%%%ﬁn appay daceomfc themedestrode .whithie t he
sol derability and the electrical conductivity can be inproved, and which
has excel | entSYE9sdiekaxatdon funakiom can be expgedhwore on _
correspondi ng EE claim7 relates to the stress relaxation type electronic
conponent effectively. - 7-

The invention corresponding to claim 11 is
characterized in thét, in a circuit board on which an
electronic component is to be mounted, a stress
relaxation mechanism member is disposed on a surface of
the circuit board on which the electronic component is to
be mounted. The invention has a function that, during a
thermal shock test, a stress generated owing fo a
difference in coefficient of thermal expansion is
abgsorbed by the stress relaxation mechanism member.
Therefore, a semiconductor device itself or a connection
portion between the semiconduéfor device and the circuit
board is prevented from being destructed, and the
reliability of the semiconductor device and an electronic
apparatus can be improved.

éhe invention corresponding to claim 14 relates to
the circuit board corresponding to any one of claims 11
to 13, and is characterized in that, in a circuit board
on which plural electronic components are to be mounted,
a stress relaxation mechanism member is previously
disposed on a surface portion of the circuit board on

which the electronic components are to be mounted. Even



corresponding to claiml. In the invention, the stress relaxation
mechani sm nmenber is configured by an electrode which is previously forned
on the electronic conmponent. It is possible to produce an el ectrode havi ng
a stress relaxation nmechani sm nenber. The invention correspondi ng
toclaim8 relates to the stress relaxation type el ectronic conponent
corresponding to claim7, and is characterized in that the electrode is
made of an ele tri%gé$ conductive resin conposition. It is possible to
produce at a r"@?%ﬂi 1>y/al 1R PFanig, campanete having ann ceeffisigntt i on
mechani sm nenbey . The invention corresponding to claim9 relates to
the stress reI%(a*tl}%“aclypﬂ?‘Rﬂ%‘t%rﬂr@ ©on ¢der eipenditndoszds| ditm B.
In the invention, the electrically conductive resin conposition contains,
as main conpoe@AEsihle tamainhain hdah aeliabdlityr ofa conneckdon:t i ng
resin, and expandabl e hollow synthetic resin particles. The stress

rel axati on nechani snTR@nbRyention carirsponding Mo rkain s tielakes -to ke

hol l ow portion inside the electrically conductive resin conposition.
The inventionéhﬁr%&ﬁﬁﬁﬁﬂﬁﬁ}QKﬁﬁﬂQﬂ|ﬁ¥ﬂ@ cdirgudd beardheosresproding to

conponent corrﬁippnding to, claim?7 or 8., )
claim 14, and is characterized in that the plural

electronic components have different sizes or different
shapes. Even when electronic components which are to be
mounted have any dimension and shape, it is possible to
mount the electronic components while maintaining
excellent reliability of connection.

The invention corresponding to claim 16 relates to
the circuit board corresponding to any one of claims 11
to 15. In the invention, the stress relaxation mechanism
member is configured by a layé¥ which can be soldered to
a surface on the side where the electronic component is
to be mounted. It is possible to improve the reliability
of connfction of the circuit board and the electronic
component.

The invention corresponding to claim 17 relates to
the stress relaxation type circuit board corresponding to
claim 16. In the invention, the solderable layer
consists of copper foil, or a metal which is formed by
thermally decomposing an organometailic complex film. It

is possible to provide at a low cost an electronic

- 10 -



In the invention, an electrically conductive adhesive agent for
formng a stress rel axation mechanismnenber is further fornmed on an upper
face of the electrode. The stress relaxation function can be exerted nore
effectively. The invention corresponding to claim1l is
characterized in that, in a circuit board on which an electronic conponent
Is to be nounted, a stress relaxation nechani sm nenber is disposed on a
surface of the circuit hoard on which the electronic conponent is to be

mount ed. The iGRARANIH mxich hak exsellent reldakhility wér eonnectdontest, a

stress generated owwng to a difference in coefficient of thermal expansion
is absorbed by the @ﬁeesave@twme@hrm:sqnmmlm Itharedffates to

sem conductor device itself or a connection portion between the _

sem conduct or e istress nelaxatian typsosiraud tpbeasd: edrirespobding to
destructed, and the reliability of the sem conductor device and an

el ectronic apfdf AN facladmaddoked14. In thee inveatdioon tber epessi ng

to claim14 relates to the circuit board corresponding to any one of
clains 11 relaxation mechanism member is formed by an electrically

conductive adhesive agent. The circuit board can be
produced by a relatively simple method and at a low cost.

The invention corresponding to claim 19 relates to
the stress relaxation type circuit board corresponding to
any one of claims 11 to 14. 1In the invention, the stress
relaxation mechanism member is formed by a solderable
electrically conductive adhesive agent. It is possible
to provide at a low cost an electronic component in which
the solderability and the electrical conductivity can be
improved, and which has exceliént reliability of
connection.

The invention corresponding to claim 20 relates to
the stress relaxation type circuit board corresponding to
any one of claims 11 to 14. In the invention, the stress
relaxation mechanism member is configured by an electrode
which is previously formed on the circuit board. It is
possible to produce an electrode having a stress
relaxation mechanism.

The invention corresponding to claim 21 relates to

the stress relaxation type circuit board corresponding to

- 11 -



to 13, and is characterized in that, in a circuit board on which plura

el ectronic conponents are to be nounted, a stress relaxation nechanism
menber is previously disposed on a surface portion of the circuit board on
whi ch the el ectronic conmponents are to be nounted. Even

-9- when plural electronic conponents having any coefficient of
thermal expansion are mounted on the circuit board, it 1is possible to
mai ntain high reliability of connection. The invention

correspondi ng ¢lain Aty Ehd dsachanartericest destha¢l £hat edectypeeciiscui t
board corresponding to claim14, and is characterized in that the plural
el ectroni c corgsmfsigureathhy diff fagy @lectiriealdy dohdactive teajas. Even when
el ectroni c conponents which are to be nounted have any di nensi on and
shape, it is msmpagidion. miuntelectredec haming aospresst relaiheioni nt ai ni ng
excellent reliability of connection. The invention corresponding to
claim 16 rel ameshanism can be produced by a simple process.
The invention corresponding to claim 22 relates to

the stress relaxation type circuit board corresponding to

claim 21. In the invention, the electrically conductive

resin composition contains, as main components, at least

an electrically conductive filler, a thermosetting resin,

and expandable hollow synthetic resin particles. The

stress relaxation mechanism member is provided by forming

an elastic ball-like hollow portion inside the

electrically conductive resin composition.

The invention corresponding to claim 23 relates to

the circuit board correspondiﬁé to claim 20, 21, or 22,

and is characterized in that an electrically conductive

adhesive agent for forming a stress relaxation mechanism

member %s further formed on an upper face of the

electrode. The stress relaxation function can be exerted

more effectively. In place of such a stress relaxation

mechanism membef, a solder layer may be formed on the

upper face of the electrode. In this case, a subsequent

repair work can be easily conducted.

The invention corresponding to claim 24 is

characterized in that an electronic component is mounted

- 12 —



the circuit board corresponding to any one of clains 11 to 15. In the

I nvention, the stress relaxation nechanism nenber is configured by a |ayer
which can be soldered to a surface on the side where the electronic
conponent is to be nmounted. It is possible to inprove the reliability of
connection of the circuit board and the el ectronic conponent. _ The

i nvention corresponding to claim17 relates to the stress relaxation type
circuit board corresponding to claim16. In the invention, the sol derable
| ayer consi ston &f aloppeit fwdrd i aretalesshirel dxationméchrnisher mal |y
deconposi ng an organonetallic conplex film It is possible to provide at a
| ow cost an elmembenni c It is possible to provide an elect®onic

conponent whi ch has excellent reliability of connection. The

i nventi on cor rampomEnty Mounted mehberehdiieh ican beeapplded tel axati on type
circuit board corresponding to any one of clains 11 to 14. In the

i nvention, thelectaonio eappatatus thaltamidd Benbeed inf gefegeby an
electrically )
environmental conditions.

The invention corresponding to claim 26 relates to
the member corresponding to claim 24, and is
characterized in that the stress relaxation mechanism
member is formed by an electrically conductive adhesive
agent and a solder layer. An electronic component
mounted member having a stress relaxation function can be
formed by a relatively easy process and at a lower cost.

The invention corresponding to claim 27 relates to
the member corresponding to claim 24 or 25, and is
characterized in that the stréés relaxation mechanism
member functions also as an electrode. An electrode
having a stress relaxation mechanism can be easily
produceg.

The invention corresponding to claim 28 relates to
the member corresponding to claim 24 or 25, and is
characterized in that the stress relaxation mechanism
member is configured by an electrode made of an
electrically conductive resin composition disposed on the
electronic component and/or the circuit board, and at

least one of an electrically conductive adhesive agent

- 13 -



conductive adhesive agent. The circuit board can be produced by a
relatively sinple nethod and at a | ow cost. The i nvention
corresponding to claim19 relates to the stress relaxation type circuit
board corresponding to any one of clains 11 to 14. In the invention, the
stress relaxation nmechanism nenber is formed by a solderable electrically
conductive adhesive agent. It is possible to provide at a | ow cost an
el ectronic conponent in which the solderability and the electrical
conductivity cGhd e saldawvayerand Tthiish poss iblecltioedimprelviealbhiei t y of
connecti on. . .The invention corresponding to claim20 relates to the
stress rel axattedriiabidd tyr rafuiconnestd.ono ofe then éilegtronisngompenentcl ai ms 11
to 14. In the invention, the stress relaxation nechani sm menber is
confi gured by meuntiest mexher .hi ch is previously formed on the circuit
board. It is possible to produce an electrode having a stress relaxation
mechani sm ThEhé nievention ccoxsespaiiding calaliai 29 ateltates do t he
stress relaxation type circuit board corresponding to

the member corresponding to any one of claims 26 to 28,

and is characterized in that the electronic component

consists of plural electronic components having different

sizes or different shapes. Even when electronic

components which are to be mounted have any dimension and

shape, it is possible in any case to obtain an electronic

component mounted member which has excellent reliability

of connection.

The invention corresponding to claim 30 relates to

the member corresponding to claim 26 or 28, and is

characterized in that the electrically conductive

adhesive agent and the solder layer are connected to each

other via a solderable layer. When an electronic

component is mounted on a circuit board, it is possible

to attain excellent solderability.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a section view of a stress relaxation
type electronic component of a first embodiment of the
invention.

Fig. 2 is a section view of a stress relaxation

- 14 —



claim?20, and is characterized in that the electrode is configured by of
an electrically conductive resin conposition. An el ectrode having a stress
rel axati on mechani sm can be produced by a sinple process. The

i nvention corresponding to claim?22 relates to the stress relaxation type
circuit board corresponding to claim?21. In the invention, the
electrically conductive resin conposition contains, as main conponents, at
least an electrically conductive filler, a thernosetting resin, and

expandabl e holdygwe serddtaidrtid npditnit QJE% sB%ndStem%alﬁ@h%Xatf' ‘Eﬁe

mechani sm nmenber i s provided by ormng an elastic ball-like holl
portion insidedyeghtigdectrically conductive resin conposition. The
i nvention corresponding to claim?23 relates to the circuit board

corresponding to cl aFig203 24,aOfedPion afibw Sof B IsIdpaasIk i n that an
el ectrically conductive adhesive agent for formng a stress rel axation

mechani sm  mergleictirs dallilly fondictaded A dhids4RRE hgbee 1 Af thgeemsbﬁ‘ifrkﬂ@e The

stress relaxation function can be exerted nore”effectively. I'n place of

such a stress rel axapi@n 4 "B§h@nd&eR IBH P ew HF Y %&frésayexrel%t%r{ ormed on

the wupper face of the electrode.- In this case, a subsequent repalr work

can be easily tsard\lleR4ronic coﬁﬂ@%eh&y%ﬁtho%hﬁﬂﬁr@ﬁBBthBﬂtthckﬁé”‘24 s
characterized i'n that an el ectronic conponent I s nount
invention.

Fig. 5 is a section view of a stress relaxation
type electronic component of a fourth embodiment of the
invention.

Fig. 6 is a section view of a stress relaxation
type circuit board of a fifth embodiment of the invention.

Fig. 7 is a section view of a stress relaxation
type circuit board of another example of the fifth
embodiment. B

Figs. 8(a) and 8(b) are section views of a stress
relaxation type circuit board of a sixth embodiment of
the invgntion.

Fig. 9 is a section view of a stress relaxation
type circuit board of.a seventh embodiment of the
invention.

Fig. 10 is a section view of a stress relaxation
type circuit board of an eighth embodiment of the
invention.

Figs. 1ll(a) and 11(b) are section views of a
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- 12 - on a circuit board via a stress rel axation nmechani sm
menber. It is possible to provide an electronic conponent nounted nenber
whi ch can be applied to an electronic apparatus that will be used in
severe environnmental conditions. The invention corresponding to
claim?26 relates to the nenber corresponding to claim?24, and is
characterized in that the stress rel axati on nechanism nenber is forned by
an electrically conductive adhesive agent and a solder |ayer. An

el ectroni c corffefRSR redaxatpmdnme dladtnprdcs tooapenesitamestinted unct i on
can be formed by a relatively easy process and at a | ower cost. The
i nvention cor redikexniok) a qintdi rerdbodisienteoft the Haventien.cor respondi ng to
claim24 or 25, and is characterized in that the stress rel axation
mechani sm nenber fuBsdgi ohd d8sa sectionlelew . a ftiess trelxation ng a
stress rel axation mechani smcan be easily produced.
type electronic component mounted member of a tenth
embodiment of the invention.
Fig. 13 is a section view of a stress relaxation
type electronic component mounted member of an eleventh
embodiment of the invention.
Fig. 14 is a partial enlarged section view of a
stress relaxation type electronic component mounted
member of a twelfth embodiment of the invention.
Fig. 15 is a section view of an electronic
component mounted member of the prior art.

[Legend of the Reference Numerals]

11 LSTI chip
12 ceramic carrier
13 electronic component

l4, 19, 22, 35 electrode

15, 19, 20, 24 stress relaxation mechanism member
15 electrically conductive paste

16, 31 solderable layer

21, 27, 28, 34 c¢ircuit board

25, 26 connection portion

BEST MODE FOR CARRYING OUT THE INVENTION
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The invention corresponding to claim?28 relates to the nenber
corresponding to claim?24 or 25, and is characterized in that the stress
rel axation nechani sm nenber is configured by an el ectrode nade of an
electrically conductive resin conposition disposed on the electronic
conponent and/or the circuit board, and at |east one of an electrically
conductive adhesi ve agent - 13 -

and a sol der |ayer. Slb e i mpr Qv reli b|||t of
connection of the eI%%??b“ %Bnp%n€ﬁ¥ rﬁﬁ#ﬁ%&w rﬂ)e Stresﬁhe y

I nvention correspondi,ng to _claiym 29 relates to the nenber, corresponding to
any one of cI dﬁ%s?sa’?% %’ Jype glgc gomponepk of ther ipNen&ies: r oni c
conmponent NS of ur, | ect.ron onents having different sizes
or different %‘E@ei’ I‘:“‘%ﬁ’%ﬁﬁ@e ’%&’trr&ﬂc Dér?énﬁﬁn f?? agRPRRARYENgo be _
nount ed have i mension and shape, it is possible in any case to obtain
an electronic ﬁﬁﬂﬁﬁﬂ&nn nount ed nmenber which has excellent reliability

Fig. 1 shows the configuration of a stress
relaxation type eleetronic component of the first
embodiment of the invention. Electrodes 14 which are to
be connected to a circuit board are disposed on the lower
face of an electronic component 13 consisting of a
ceramic carrier 12 on which an LSI chip 11 is to be
mounted. The reference numeral 15 denotes a stress
relaxation mechanism member which is formed by an
electrically conductive adhesive agent consisting of a
mixture of an electrically conductive filler such as
copper powder or silver powdef; and a synthetic resin
material. The conductive adhesive agent constituting the
stress relaxation mechanism member 15 in the embodiment
may be an electrically conductive adhesive agent having a
propert; that soldering can be directly performed on the
surface.

In this way, the stress relaxation mechanism
member 15 formed by the conductive adhesive agent is
disposed on each of connection portions such as the
electrodes 14 on the side of the electronic component 13

where the component is to be mounted on the circuit board.
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of connecti on. The invention corresponding to claim30 relates to
t he menber corresponding to claim26 or 28, and is characterized in that
the electrically conductive adhesive agent and the solder layer are
connected to each other via a solderable layer. Wien an el ectronic
conponent is nmounted on a circuit board, it is possible to attain _
excel l ent solderability. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1
is a section view of a stress relaxation type electronic conponent of a
first enmbodi med8 & nesult neemtiness which, mhen Zhes temperaitareviigw of a
stress rel axation . _ Lo 14 - _ type
el ectroni ¢ compoead, dfs genepated ohimgreo aodififerencecin coefficient Fi g.
3 is a section view of a sol derable

of thermal expansion between the electronic component 13

and the circuit board is absorbed by the elasticity of

the stress relaxation mechanism member 15, so that

failures such as destruction of the electronic component,

breakage of the connection portions, or peeling of a

wiring conductor from the circuit board are prevented

from occurring.

Fig. 3 illustrates in more,detail the conductive
adhesive agent 15 which is solderable and which has been
described in the first embodiment. As a specific example
of the conductive adhesive agent, S-5000 manufactured by
MITSUI KINZORKU TORYO KAGAKU K.K. will be described. Fig.
3(a) shows a part of the conductive adhesive agent 15
(also referred to as conductive paste) which is in an
uncured state. An electrically conductive filler 17 such
as copper powder is sealed up in a synthetic resin
material 18 which is uncured and fluid, so as to be in a
nonconductive state. The conductive adhesive paste 15 is
applied to the electrodes 14 as shown in Fig. 1 or 2, and
then heat-cured at about 160°C for 30 minutes, whereby
the synthetic resin 18 greatly shrinks, so that the

volume of the resin becomes smaller than the accumulated

volume of the conductive filler 17. This causes the

-~ 18 -



el ectrically conductive adhesive agent in the enbodinent. Fig. 41is
a section view of a stress relaxation type electronic conponent of a third
enbodi ment of the invention. Fig. 5is a section view of a stress
rel axation type electronic conponent of a fourth enbodi ment of the

I nventi on. Fig. 6 is a section view of a stress relaxation type
circuit board of a fifth enbodi nent of the invention. Fig. 7is a
section view of a stress relaxation type circuit board of another exanple
of the fifth paflddigslensity of thegsomgumitiaed flAprand dacthen vi ews of a
stress relaxation type circuit board of a sixth enbodi nent of the

i nvent i on. conduaityived adhesisrer pamtes ildvtol be skteremely dneteased:ype

circuit board of a seventh enbodi nent of the invention. Fig. 10 is
a section vi ewhsreby pagdsialelsacd ithe copdectiiveuifiliear d7oaren ei ghth
enbodi nent of the invention. Figs. 11(a) and 11(b) are section

views of a strongly contacted with each other- so as to exert
electrical conductivity. At the same, as shown in Fig.
3(b), part of the conductive filler 17 is exposed from
the cured conductive adhesive paste 15, so that direct
soldering is_enabled.

Another specific example of the solderable
conductive adhesive agent 15 is disclosed in Japanese
Patent Publication (Kokai) No. SHO55-160072. Namely, it
is possible to use an electrically conductive adhesive
agent made of: powder of electrolytic copper which is
excellent in electrical conductivity and dispersibility;
non-eutectic solder powder whiéh is in a semi-molten
state at the curing temperature of a resin; a
thermosetting resin; and an active agent. A further
specific example is disclosed in Japanese Patent
Publication (Kokai) No. SHO57-113505. Namely,
electrically conductive paste in which copper powder the
surface of which is plated, and solder powder are used as
an electrically conductive filler is used, and a binding
resin consisting of an epoxy resin and the like, an
active agent, and a solvent are added to the filler and

kneaded.
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stress relaxation type el ectronic conponent nounted nenber of a ninth
enbodi nent of the invention. Fig. 12 is a section view of a stress
rel axation type electronic conmponent nounted nenber of a tenth enbodi nent
of the invention. Fig. 13 is a section view of a stress relaxation
type el ectroni c conponent nounted nmenber of an el eventh enbodi nent of the
I nventi on. Fig. 14 is a partial enlarged section view of a stress
rel axati on type el ectronic conponent nmounted nenber of a twelfth

enmbodi ment of the i rfdmi idrehows the Riapfilfurat iormsef imtrens of an

el ectronic conponent nounted menber of the prior art. [ Legend of

t he Ref er ence malaxadiion type elettronic componentSbfchi pecond 12

ceramc carrier 13 el ectroni ¢ conponent 14,

19, 22, 35 ceclembodigent of thelinveatiph. 2Thesbasie cehfiigtrabiorcbfini sm
menber 15 el ectrically conductive paste 16, 31

sol derabl e | atde embodiment is identical with that of the first

embodiment, and hence different points will be described.
In the embodiment, the stress relaxation mechanism

member 15 consisting of an electrically conductive
adhesive agent is formed on the electrodes 14 of the
electronic component 13. A solderable layer 16 is
separately disposed on a surface of the stress relaxation
mechanism member 15 on the side where the component is to
be connected to the circuit board. As the solderable
layer 16, copper foil may be used. Alternatively, as the
solderable layer 16, a deposited metal may be used which
is obtained by contacting a méfal complex solution in
which a complex of a metal, for example, Pd, Au, or Pt is
dissolved in an organic'solvent such as toluene, xylene,
or alcohol, with the conductive adhesive agent of the
stress relaxation mechanism member 15, and then
depositing the metal on the contact interface. When such
a deposited metal is used, it is possible to improve
reliability of connection. The use of such a deposited
metal has another advantage that the pasting of the metal
complex solution enables the solderable layer 16 to be

formed on the surface of the stress relaxation mechanism

- 20 ~



21, 27, 28, 34 circuit board 25, 26 .connection portion
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON -

16 - Hereinafter, a first enbodiment of the stress
rel axation type el ectronic conponent of the invention wll be described
with reference to the acconpanying draw ngs. Fig. 1 shows the

configuration of a stress relaxation type electronic conponent of the
first enbodinent of the invention. Electrodes 14 which are to be

connect ed to demkexyil5 Hona relatdivedas apson mannerokyr usiiageaof an

el ectronic conponent 13 consisting of a ceramc¢ carrier 12 on which an LSI

chip 11 is toanventanal priatisiemetdodwneral 15 denotes a stress
rel axati on nechani sm menber which is forned by an electrically conductive

adhesi ve agent consiBexhg afthird embedimentaof|the rineentiaroniict ibe

filler such asaescribed. Fig. 4 shows the configuration of a stress
relaxation type eleqtronic component of the third
embodiment of the invention. The embodiment is identical
with the first and second embodiments in that the LSI
chip 11 is mounted on the ceramic carrier 12 to form the
electronic component 13, and is different in that, in the
embodiment, electrodes 19 themselves which are disposed
on the side where the electronic component 13 is
connected to the circuit board is configured by a stress
relaxation mechanism member. Particularly, the
embodiment is characterized in that an electrically
conductive resin composition ééntaining, as main
components, an electrically conductive filler, a
thermosetting resin, and expandable hollow synthetic
resin particles is used as a material constituting the
stress relaxation mechanism member 19.

Next, a fourth embodiment of the invention will be
described. Fig. 5 shows the configuration of a stress
relaxation type electronic component of the fourth
embodiment of the invention. The stress relaxation type
electronic component of the embodiment is different from

the third embodiment in that a stress relaxation
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copper powder or silver powder, and a synthetic resin material. The
conductive adhesive agent constituting the stress relaxation mechanism
menber 15 in the enbodimrent may be an electrically conductive adhesive
agent having a property that soldering can be directly perfornmed on the
surface. In this way, the stress relaxation mechanism nenber 15
formed by the conductive adhesive agent is disposed on each of connection
portions such as the electrodes 14 on the side of the electronlg conmponent
13 where t he Meshasniem memher 29 made of an electinicailiyboenductive
- 17 - As a result, a stress which, when the tenperature is
rai sed, is gesthesdyewgent dsa fuirthere foemed onethecupper @acehefnal
expansi on between the electronic component 13 and the circuit poard i's
absorbed by tikach of the elsictrodessil9eshich aret stresscedazationber 15,
so that failures such as destruction of the electronic conponent,
mechanism members disposed on the electronic component 13.
According to this configuration, the connection portion
between the electronic component 13 and the circuit board
is provided with a double stress relaxation mechanism,
and hence reliability of connection is further improved.
Next, a stress relaxation circuit board of a fifth
embodiment of the invention will be described with
reference to the accompanying drawings. Fig. 6 shows the
configuration of a stress relaxation type circuit board
of the fifth embodiment of the invention. As shown in
the figure, electrodes 22 which, when an electronic
component is mounted, are to be connected to electrodes
of the electronic component, and wirings 23 for forming
electronic circuits are formed on the upper face of the
circuit board 21. A stress relaxation mechanism member
24 which is made of an electrically conductive adhesive
agent or an electrically conductive adhesive agent that
is solderable is disposed on the surface of each of the
electrodes 22. 1In this way, a stress relaxation
mechanism member 24 made of the electrically conductive
adhesive agent is disposed in a connection portion such

as the electrode 22, on the side of the circuit board 21
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breakage of the connection portions, or peeling of a wring conductor from
the circuit board are prevented from occurring. Fig. 3 illustrates
in nmore detail the conductive adhesive agent 15 which is sol derable and

whi ch has been described in the first enbodinment. As a specific exanple

of the conductive adhesive agent, S-5000 manufactured by M TSU KINZOKU
TORYO KAGAKU K. K. will be described. Fig. 3(a) shows a part of the
conductive adhesive agent 15 (also referred to as conductive paste) which

is in an uncwhates e elisttioirdio icohiponemtndic tiov def Moited! Smeha as
copper powder is sealed up in a synthetic resin material 18 which is

uncured and flrdsghlts,0 @stredte which, WhRGORNEC Y bﬁ?e%h%h%e Theragpductive
adhesive paste 15 is applied to the el ectrodes as shown in Fig. 1 or 2,

and then heatis Werbraitexb @wins e a 18 fiferepleinlcoRf FAbebakY oft he
synthetic resin 18 greatly shrinks, so that the volunme of the resin

becones snalIaﬂuimmultéxpanﬁidﬂﬂb@ﬁwéenvQﬂﬁ!ﬂélgbtkﬁﬁlﬁo&émﬁbhéﬁtfhhHer 17.

Thi s causes the
the circuit board 21 is absorbed by the elasticity of the
stress relaxation mechanism member 24, so that failures
such as destruction of the electronic component, breakage
of the connection portions, or peeling of a wiring
conductor from the circuit board 21 are prevented from
occurring.

Fig. 7 is a section view of a stress relaxation
circuit board 27 on which plural electronic components
having different sizes or different shapes, for example,
a logic LSI and a memory chip. The circuit board 27
comprises connection portions—és and 26 for mounting and
connecting plural electronic components. FEach of the
connection portions 25 is configqured by an electrode 25a
and a sgress relaxation mechanism member 25b, and each of
the connection portions 26 by an electrode 26a and a
stress relaxation mechanism member 26b. Even when a
large number of high function semiconductor devices
having a large size, large active circuit components such
as MCMs (Mhlti-chip Modules) on which plural
semiconductor chips are mounted, small passive circuit

components typified by cylindrical chip resistors and
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packi ng density of the conductive filler 17 in the conductive adhesive
paste 15 to be extrenely increased, whereby particles of the conductive
filler 17 are strongly contacted with each other so as to exert

el ectrical conductivity. At the sane, as shown in Fig. 3(b), part of the
conductive filler 17 is exposed from the cured conductive adhesive paste
15, so that direct soldering is enabl ed. Anot her specific exanple
of the sol derable conductive adhesive agent 15 is disclosed in Japanese
Pat ent Publ i cathign dafsicitorn. afdOdhel AGKE ardameunted, therefssiehl eho use
an electrically conductive adhesive agent nade of: powdler of electrolytic
copper whi ch icirmxidelboand iof dhecenbodimemtdeat wittaian#idhspersibility;
non-eut ecti ¢ sol der powder which is in a sem-nolten state at the curing

t enper at ur e ofredliradsiilnitys off loomeetiionng resin; and an active agent. A
further specific exanple is disclosed in Japanese Patent Publication

(Kokai) No. SHO57- 11Ré%5, adlasiess xeratation |girmanct Goaret Reste dikthi ch
copper powder the surface of which is plated, and sol der powder are used
as an el ectriembddimentdwf ithe finviention widd, bendeackiibddng Fi SiB(aR
consi sting of an epoxy resin and the Iike, an active agent, and a sol vent
are added to tshowd ld etrems relaxation type circuit board on which a

single electronic component is to be mounted, and Fig.

8(b) shows a stress relaxation type circuit board on

which plural electronic components are to be mounted.

The basic configuration of the embodiment is identical

with that of the fifth embodiment, and hence different

points will bg described.

In the embodiment, a stress relaxation mechanism

member 30 consisting of an electrically conductive

adhesive agent is formed on eiéctrodes 29 of a circuit

board 28. A solderable layer 31 is separately disposed

on a surface of the stress relaxation mechanism member 30

on the side where the member is to be connected to the

electronic component. In the same manner as the stress

relaxation type electronic component of the second

embodiment of the invention, copper foil may be used as

the solderable layer 31. Alternatively, as the

solderable layer 31, a deposited metal may be used which

is obtained by contacting a metal complex solution in

which a complex of a metal, for example, Pd, Au, or Pt is
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kneaded. - 19 - Fig. 2
shows the configuration of a stress relaxation type el ectronic conponent
of a second enbodinent of the invention. The basic configuration of the
enbodi nent is identical with that of the first enbodinent, and hence
different points wll be described. In the enbodi ment, the stress
rel axation mechani sm nenber 15 consisting of an electrically conductive
adhesive agent is forned on the electrodes 14 of the electronic conponent
13. A sol der aldisdaiywesd lith isn cxepariat dolvéiripeueh as toluehege xgilenes
stress relaxation nechani sm nenber 15 on the side where the conmponent is

to be connectoad g#lodhud Ciwitih ttheo ohdudst ilviee adibleddveblagenitap®r the, copper
foil may be used. Alternatively, as the solderable |ayer 16, a deposited

nmetal may be ustaresshirsladatio) devhaniwne aeidelr 30,2 aid &gheponpl ex sol ution

in which a conplex of a netal, for exanple, Pd, Au, or Pt is dissolved in

an organi ¢ soldepusiticly ahd aetale onXhen@ontact interface. When such
a deposited metal is used, it is possible to improve
reliability of connection. It is a matter of course that
the same configuration may be employed also in the case
of Fig. 8(b) in which plural electronic components are
mounted.

Next, a stress relaxation circuit board of a
seventh embodiment of the invention will be described
with reference to Fig. 9.
Also in the embodiment, a single electronic
component or plural electronic components may be mounted.
However, the figure shows onl& an example in which

plural electronic components are mounted. Fig. 9 shows a
section of the stress relaxation type circuit board of
the embgdiment. In the embodiment, each electrode 33
itself which is on a circuit board 32 and to be connected
to an electronic component is configured by a stress
relaxation mechanism member. Particularly, an
electrically conductive resin composition containing, as
main components, an electrically conductive filler, a
thermosetting resin, and expandable hollow synthetic

resin particles is used as a material constituting the
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or alcohol, with the conductive adhesive agent of the stress relaxation
mechani sm nenber 15, and then depositing the netal on the contact

i nterface. When such a deposited netal is used, it is possible to inprove
reliability of connection. The use of such a deposited nmetal has another
advant age that the pasting of the netal conplex solution enables the

sol derabl e | ayer 16 to be formed on the surface of the stress relaxation
mechani sm - 20 - menber 15 in a

rel ativel y eastresmarelaxatsiory nechzmisantentadr [32i.nti ng et hod.
Next, a third enbodi nent of the invention will be described. Fig. 4 shows

the configuration of Nextjrasstress arelaxetioweciteuit Goard opaient of . the
third enbodinent of the invention. The enbodinent is identical wth the

first and secdidshditb elibostimentn afhathe HinvieBitionhiwi 111 bes desertbadowithe

ceramic carrier 12 to formthe electronic conponent 13, and is different

in that, in theference to Fig. 10. The embodiment is different from
the seventh embodiment in that a further electrically
conductive adhesive agent or a solder layer 36 is
disposed on the upper face of each electrode 35 which is
disposed on a circuit board 34 and configured by a stress
relaxation mechanism meﬁber. The existence of the stress
relaxation mechanism member can improve reliability of
connection with an electronic component, and that of the
solder layer enables a repair work to be easily conducted.

Next, a stress relaxation type electronic

component mounted member of a ninth embodiment of the
invention will be described. figs. ll(a) and 11(b) are
section views showing the structure of the stress
relaxation type electronic component mounted member of
the ningh embodiment on which plural electronic
components are to be mounted. A connection portion
between a circuit board 37 and an electronic component 40
consisting of an LSI chip 38 and a ceramic carrier 39 is
configured by their electrodes 4la and 41b, an
electrically conductive adhesive agent 41 which is a
stress relaxation mechanism member sandwiched between the

electrodes 4la and 41b, and a solder layer 42. Fig.
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enbodi ment, el ectrodes 19 thensel ves which are di sposed on the side where
the el ectronic conponent 13 is connected to the circuit board is
configured by a stress relaxation nmechani smnenber. Particularly, the
enbodi ment is characterized in that an electrically conductive resin
conposi tion containing, as nmain conponents, an electrically conductive
filler, a thernosetting resin, and expandabl e hollow synthetic resin
particles is used as a material constituting the stress relaxation _
mechani sm nentier(al)9.shows a déme where wheh conduditimet adheislive Bgenti @1 wil
be described. Fig. 5 shows the configuration of a stress relaxation type

el ectroni c corgaming ds tahetress reladatdionr techanikm mewbei 9. The stress
rel axati on type electronic conmponent of the enbodinent is different from

the third enbatiispored ron hite aippare faceciofxahieoRlectrode 4la of the

- 21 - mechani sm menber 20 nade of an electrically conductive

adhesi ve agentcireuitr thoard @7edneh Fike Wigd) haeasef where the
conductive adhesive_agent 41 serving as a stress
relaxation mechanism member is disposed on the upper face
of the electrode 41b of the electronic component 40.

Fig. 12 shows the sectional structure of a stress
relaxation type electronic component mounted member of a
tenth embodiment of the invention. An electrode 45
disposed on a circuit board 43, and a solder layer 46 are
arranged between the circuit board 43 and an electronic
component 44. The electrode 45 is made of an
electrically conductive resin composition serving as a
stress relaxation mechanism meﬁber.

Next, a stress relaxation type electronic
component mounted member of an eleventh embodiment of the
inventign will be described. Fig. 13 is a section view
showing the structure of the stress relaxation type
electronic component mounted member of the eleventh
embodiment on which plural electronic components are to
be mounted. In a connection portion between a circuit
board 47 and an electronic component 50 consisting of an
LSI chip 48 and a ceramic carrier 49, there are an

electrode 51 which is made of an electrically conductive
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each of the electrodes 19 which are stress relaxation nechani sm nenbers
di sposed on the el ectronic conponent 13. According to this configuration,
t he connection portion between the electronic conmponent 13 and the circuit
board is provided with a double stress relaxation nechanism and hence
reliability of connection is further inproved. Next, a stress
rel axation circuit board of a fifth enbodinent of the invention wll be
described with reference to the acconpanying drawings. Fig. 6 shows the
confi gurati onresia sompositdoaxandodisppeedi onutheboarduibfboaredf 474 h
enbodi nent of the invention. As shown in the figure, electrodes 22 which,
when an el ect amnied ectaicaddyt conductivedadhesive agenbnb2cwhilchoisl ectrodes
of the electronic conponent, and wirings 23 for formng electronic
circuits are Wdispesednonhéhepppperafacef ofhtheceleatrofearandla golderss
rel axati on nechani sm nenber 24 which is made of an electrically conductive
adhesi ve agedayer &3 whicly isadigposeduoni theadppervEacgenof that is
sol derabl e is disposed on the surface of each of the electrodes 22. In
this way, a stoaswcotdivexatdhesivecagentsm Thebele@liradee5df anfietheectrically
conductive adhesive agent is disposed in a connection portion such as the
el ectrode 22, conduktiviedadbestive egenti 62bsamdlRaneously constitute a

stress relaxation mechanism member.

Next, a stress relaxation type electronic

component mounted member of a twelfth embodiment of the

invention will be described. Fig. 14 is an enlarged

section view showing a part of the stress relaxation type

electronic component mounted member of the embodiment.

In a connection portion between an electrode 55 of a

circuit board 54 and an electrode 59 of an electronic

component 58 consisting of an LSI chip 56 and a ceramic

carrier 57, arranged are an electrically conductive

adhesive agent 60 constituting a stress relaxation

mechanism member, a solderable layer 61, and a solder

layer 62.

In the embodiment, a stress generated by a change

in the heat environment is absorbed by the electrically

conductive adhesive agent 60 constituting a stress

relaxation mechanism member, or the electronic component

58 and the circuit board 54 are firmly connected to each

other by the solderable layer 61 and the solder layer 62.
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- 22 - where the el ectronic conponent is to be nounted. As a
result, a stress which, when the tenperature is raised, is generated ow ng
to a difference in coefficient of thermal expansion between the el ectronic
conponent and the circuit board 21 is absorbed by the elasticity of the
stress relaxati on nechani sm nmenber 24, so that failures such as
destruction of the electronic conponent, breakage of the connection
portions, or peeling of a wiring conductor fromthe circuit board 21 are

prevent ed fromWherr tihté rebodiment Aisg.emplicyed I@CnOR1e®¥oRica Stress
rel axation circuit board 27 on which plural electronic conponents having

di fferent sizeapparatidd dieise sk in fsovered @ivd ronhen®@ilC cbfidiziona MENOry
chip. The circuit board 27 conprises connection portions 25 and 26 for

mounting and theveftde)g iy ursalpaﬁﬁmreowmaqmaaanb&rgEhsahof the
connection portions 25 is configured by an el ectrode 25a 4&nd a stress

rel axati on nmeatedniabhldgiyner 25b, and each of the connection portions 26 by
an el ectrode 26a and a stress rel axation nechani sm nenber 26b. Even when a

INDUSTRIAL APPLICABILITY

As apparent from the above description, according
to the invention, in a process of soldering an electronic
component to a circuit board, a thermal shock-tes£ on an
electronic component mounted member, or the like, a
stress generated owing to a diffgrence in coefficient of
thermal expansioh is absorbed by the stress relaxation
mechanism member. Therefore, the electronic component
itself or a connection portion between the electronic
component and the circuit board is prevented from being
destructed, and the reliability of an electronic

apparatus can be extremely improved.

- 29 -



| arge number of high function sem conductor devices having a |arge size,

| arge active circuit conponents such—as—MMs—(Mutti+=€hi p Modul es) on whi ch

plural sem conductor chips are nount i AmB APl g Ci rcuit conponents
typified by cylindrical chip resi stori “@“@I “Hﬁﬁmlm -
23 - chip capacitors, and the kike aresnounted, therefore, the

circuit board of the enbodi nent can attain high reliability of connection.

Next, a stress relaxation circuit board of a sixth enbodi nent of the

invention will be described. Fig. 8(a) csagms a stress relaxation type
circuit board on which a single electronic conponent is to be nounted, and

Fig. 8(b) shows a stilessArstress imsldsatsion rypd dlevtdonic Winpbndng al
el ectroni c conponents are to be nounted. The basic configuration of the

enbodi nent i s widioH i isito We mdditiedfor ke diirdui teHRRFIIE Wherdig RENCE

different points will be described. .
stress relaxation mechanism member is disposed on a
surface of said electronic component, said surface being
on a side of a connection portion where said electronic
component is to be connected to said circuit board, and
said stress relaxation mechanism member is electrically
conductive,

2., A stress relaxation type electronic component
according to claim 1, wherein said stress relaxation
mechanism member is disposed for each of electrodes which
are on said connection portion-side surface of said
electronic component, in a manner that said stress
relaxation mechanism members are electrically separated
from each other.

3. A stress relaxation type electronic component
according to claim 1 or 2, wherein a solderable layer is
on a surface of said stress relaxation mechanism member,
said surface being on a side where said stress relaxation
mechanism member is connected to said circuit board.

4. A stress relaxation type electronic component
according to claim 3, wherein said solderable layer
consists of copper foil, or a metal which is formed by

thermally decomposing an organometallic complex film.
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In the enbodi ment, a stress relaxation nmechanism menber 30 consisting of
an electrically conductive adhesive agent is fornmed on el ectrodes 29 of a
circuit board 28. A solderable layer 31 is se arately di sposed on a
surface of the stress relaxation r‘ﬂmm m;“ on the side where the
menber is to be connected to the ent In the sanme manner
as the stress relaxation type el ectroni ¢ conponent of the second

enbodi ment of the invention, copper foil may be used as the sol derable

| ayer 31. Alternativeby, Rsstiess s becattian ey ddectaraldmosidupbnerttal may
be used which is obtained by contacting a netal conplex solution in which

a COWD' ex of aad@drdind Qo exdadim €, &, 3U.or014 Piwhierein said stress
24 di ssolved in an organlc sol vent such as t ol uene, xyl ene,

or al cohol Wi et d ket T dheidH atel st heber aige forgled by afl edettidloaidly on
nechanlsn1nenber 30, and then depositing the nmetal on the contact

interface. Weadordisdtive dadisdivesl agirl, i s used, it is possible to inprove

6. A stress relaxation type electronic component

according to any one of claims 1 to 5, wherein said
stress relaxation mechanism member is formed by a
solderable electrically conductive adhesive agent.

7. A stress relaxation type electronic component
according to claim 1, wherein an electrode on said
connection portion-side surface functions also as said
stress relaxation mechanism member.

8. A stress relaxation type electronic component
according to claim 7, wherein_said electrode is made of
an electrically conductive resin composition.

9. A stress relaxation type electronic component
according to claim 8, wherein said electrically
conductive resin composition contains, as main components,
at least an electrically conductive filler, a
thermosetting resin, and expandable hollow synthetic

resin particles.

10. A stress relaxation type electronic component
according to claim 7 or 8, wherein an electrically
conductive adhesive agent for forming a stress relaxation

mechanism member is further formed on an upper face of
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reliability of connection. It is a matter of course that the sane
configuration may be enpl oyed al so i nthe case of Fiq 8(b) in which
plural electronic conponents are nount a stress relaxation
circuit board of a seventh enbodi nent Eﬁl’ mmﬂﬁm,Jﬁ jwi || be described
with reference to Fig. 9. Also i a single
el ectronic conponent or plural electronlc conponen s hay be nount ed.
However, the figure shows only an exanple in which plural electronic
conponents ar esadirdlsbtfode., 9 shows 'a section of the stress rel axation
type circuit board of the enbodiment. In the enbodi ment, each el ectrode 33
itself which is on a tiircluAtstwessl 13 axvet ion oy oliatdeit BoaRh gl ectronic
conmponent is configured by a stress relaxation mechani sm nenber.’
Particul arly, whiclel&ittelestitonico ubigionent! 65 o PEd afounted,C Yhededin@® as
mai n conponents, an electrically conductive filler, a thernDsettlng resin,
and expandabl estrwgd®wedaitdteion métﬁﬁdlsmiﬁdémﬁéis J.sS 'dﬁ.%o%%dadﬁﬁfae“ al
constituting the

surface of said circuit board, said surface being on a

side of a connection portion where said circuit board is
to be connected to said electronic component.

12, A stress relaxation type circuit board
according to claim 11, wherein said stress relaxation
mechanism member is electrically conductive.

13, A stress relaxation type circuit board
according to claim 11 or 12, wherein said stress
relaxation mechanism member is disposed for each of
electrodes which are on said gonnection portion-side
surface of said circuit board, in a manner that said
stress relaxation mechanism members are electrically
gseparated from each other.

14. A stress relaxation type circuit board
according to any one of claims 11 to 13, wherein plural
sets of said electronic components are mounted on said
circuit board.

15, A stress relaxation type circuit board
according to claim 14, wherein said plural electronic

components have different sizes or different shapes.

16. A stress relaxation type circuit board
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stress rel axation nechanisn1nenber 32. Next, a stress relaxation
circuit board of an ght h enbodi nent of the |nvent|on w Il be described
with reference to Fi g 10 Thﬂﬂ“ﬂﬂﬂtm “illﬂml fferent from the seventh
enbodi ment in that a further uctive adhesive agent or a
sol der layer 36 is disposed on‘thé uppet f'acé of each el ectrode 35 which
Is disposed on a circuit board 34 and configured by a stress relaxation
mechani sm menber. The existence of the stress relaxation nmechani sm nenber
can inprove recedrdiny € amproreetobrolains 41 doeds,onheredmpanent, and
that of the solder |layer enables a repair work to be easily conducted.
Next, a stresscohierableridysne B ar romur fawupihedidetresé nenber of a
ninth enbodi nent of the invention will be described. Figs. 11(a) and 11(b)
are section wel@mxatioon ngedHenisn uwenber ofsdiltt stivfede bednaxan @ stidee
el ectroni c conponent nounted nmenber of the ninth enbodi nent on which
plural el ectrafiere oD st ies s e Taxdta o wkichhniAne aefdbeir dg portion
between a circuit board 37 and an el ectronic conponent 40 consisting of an
LSI chip 38 arsbrmertednito sHid slettvonic @tnppnetrt by their el ectrodes 4la
and 41b, an electrically conductive adhesive agent 41 which is a

17. A stress relaxation type circuit board

according to claim 16, wherein said solderable layer
consists of copper foil, or a metal which is formed by
thermally decomposing an organometallic complex film.

18. A stress relaxation type circuit board
according to claim 11, 12, 13, or 14, wherein said stress
relaxation mechanism member is formed by an electrically
conductive adhesive agent.

19. A stress relaxation type circuit board
according to claim 11, 12, 13,'or 14, wherein said stress
relaxation mechanism member is formed by a solderable
electrically conductive adhesive agent.

20. A stress relaxation type circuit board
according to claim 11, 12, 13, or 14, wherein an
electrode on said connection portion-side surface
functions also as said étress relaxation mechanism member.

21. A stress relaxation type circuit board
according to claim 20, wherein said electrode is made of

an electrically conductive resin composition.

22. A stress relaxation type circuit board
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stress rel axation necngann+ﬁEﬂbET”§EﬁaGﬁched bet ween the electrodes 4la

and 41b, and a sol der | gygredik yil “M“L ' . - 26 -
qx uul smadhesi ve agent 41 serving as a
3

11(a) shows a case wher

stress relaxati on necha nnerrbe® i § di sposed on the upper face of the
el ectrode 41a of the «circuit board 37, and Fig. 11(b) a case where the
conductive adhesive agent 41 serving as a stress relaxation nechanism
nmenber is disposed on the upper face of the electrode 41b of the

el ectroni c corgpmrmrdingd.to claim Rl wharadionsadike electtirdealllyt ructure of a
stress relaxation type electronic conponent nmounted nenber of a tenth
enbodi ment of admhichiere imesin\rcampositoin AonthisRos eb Wb Coampbrieton) d
43, and a solder layer 46 are arranged between the circuit board 43 and an
electronic catpdresst 4h eleetatieallydeohductivedEiofiea ael ectrically
conductive resin conposition serving as a stress relaxation nmechani sm

menber . thermosetting resin, and expandable hollow synthetic

resin particles.

23. A stress relaxation type circuit board
according to claim 20, 21, or 22, wherein a solder layer,
or an electrically conductive.adhesive agent for forming
a stress relaxation mechanism member is further formed on
an upper face of said electrode.

24. A stress relaxation type electronic component
mounted member wherein an electronic component is mounted
on a circuit board via a stress relaxation mechanism
member, and said stress relaxation mechanism member is
electrically conductive.

25. A stress relaxation type electronic component
mounted member according to claim 24, wherein said stress
relaxation mechanism member is disposed for each of
electrodes which are in said connection portion between
said electronic component and said circuit board, in a
manner thgt said stress relaxation mechanism members are
electrically separated from each other.

26. A stress relaxation type electronic component
mounted member according to claim 24, wherein said stress

relaxation mechanism member is configured by an
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Next, a stress relaxation type electronic conponent nounted nenber of an
el eventh enbodi ment of the invention will be described. Fig. 13 is a
section view show ng the“!m Hl H“ﬂmmm stress rel axation type _

el ectroni ¢ conponent nounté it i el eventh enbodi nent on which
plural electronic conmponents are t8 be hounted. In a connection portion
between a circuit board 47 and an el ectronic conponent 50 consisting of an
LSI chip 48 and a ceramic carrier 49, there are an electrode 51 which is

nmade of an el eslidgdiasidal BPebitdicEive adhesive agen d a solder ld&yer,
resin conposition and digy;;osed on the circuit bogarclea}f an e][ ecxt-rlgciﬁlfy
conductive adhesive agent Hatieds relaxbtiss Wypd) ditinfle i@rpdiledte

el ectrode, and a solder |ayer 53 which is dispdsed on the upper “face of

the conducti wenafirs nenEie Hocobd R 80 'A% 40T Die HRRAYG! 5%

adhesi ve agent 52 sinultaneously constitute a stress rélaxation nechani sm

nenber . stiRds reldxaSon MetRnidm ndbe? Fuhctiohs also as an

electrode disposed on said electronic component and/or

said circuit board.

28. A stress relaxation type electronic component
mounted member according to claim.24 or 25, wherein said
stress relaxation mechanism member is configured by an
electrode made of an electrically conductive resin
composition disposed on said electronic component and/or
said circuit board, and at least one of an electrically
conductive adhesive agent and a solder layer.

29. A stress relaxation type electronic component
mounted member according to any one of claims 26 to 28,
wherein said electronic component consists of plural
electronic components having different sizes or different
shapes.

30. A stress relaxation type electronic component
mounted member according to claim 26 or 28, wherein said
electrically conductive adhesive agent and said solder

layer are connected to each other via a solderable layer.
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conpenent nounted nmenber of a twelfth enbodi ment of the invention will be
described. Fig. 14 is an enlarged section view show ng a part of the
stress rel axation type electronic conponent nounted nenber of the

enbodi ment. I n a connection portion between an electrode 55 of a circuit
board 54 and an el ectrode 59 of an electronic conponent 58 consisting of
an LSI chip 56 and a ceramc carrier 57, arranged are an electrically
conductive adhesive agent 60 constituting a stress relaxation mnechanism
menber, a sol derable |ayer 61, and a spBg®racirayer 62. In the
enbodi nent, a stress generated by a change in the heat environnent is

absorbed by the el ectigtaldas redRdiiiione typeeeleetiopitc 8mpeRshit Uting a
stress relaxation nmechani sm nenber, or the electronic conponent 58 and

the circuit bedritlb4sand e Mounted on ad dizcedeh boakRer whkrkha gol derabl e
llayer 61 and the sol der layer 62. - 28 -
stress relaxation mechanism member is disposed on a
surface of said electronic component, said surface being
on a side of a connection portion where said electronic
component is to be connected to said circuit board, and

said stress relaxation mechanism member is electrically

conductive.
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When the enbodinent is enployed in an electronic apparatus to be used in
severe environnental conditions, therefore, it is possible to maintain
very high reliability. | NDUSTRI AL APPLI CABI LI TY As apparent from
t he above description, according to the invention, in a process of

sol dering an electronic conponent to a circuit board, a thermal shock test
on an el ectronic conponent nounted nenber, or the like, a stress
generated owing to a difference in coefficient of thermal expansion is
absor bed by e stress relaxation nechani smnmenber. Therefore, the

el ectronic cé%boﬁenég ttsellf or a connection portion between the electronic
conponent and the circuit board is prevented from being destructed, and
the reliability of an electronic apparatus can be extrenely inproved.

13 electronic component

15 stress relaxation mechanism member

11

3
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- 29 - CLAI M5 1. A stress
rel axation type el ectronic conponent which is to be nounted on a circuit
board, wherein a stress relaxation nechani sm nmenber is disposed on a
surface of said electronic conponent, said surface being on a side of a
connection portion where said electronic conponent is to be connected to
said circuit board, and said stress relaxation nmechani sm nenber is

el ectrically conductive. 2. A stress relaxation type electronic
conponent according to claiml, wherein said stress relaxation nechanism
menmber is di gposed ggr ea of electrodes which are on said connection
portion-side surface of salfrd electronic conponent, in a manner that said
stress relaxation nechanismmnenbers are electrically separated from each
ot her. 3. A stress relaxation type electronic conponent according
toclaiml or 2, wherein a solderable layer is on a surface of said stress
rel axati on mechani sm nenber

17




said surface being on a side where said stress relaxation nechani sm nenqer
is connected to said circuit board. 4. A stress relaxation type

el ectroni ¢ conponent according to claim3, wherein said sol derable |ayer
consi sts of copper foil, or a nmetal which is formed by thermally
deconposi ng an organonetal lic conplex film -
30 - 5. A stress relaxation type el ectronic conponent
according to claiml1, 2, 3, or 4, wherein said stress relaxation nmechani sm
menber is fornmed by an electrically conductive adhesive agent. 6.
A stress relgﬁa&hon ype %%Fctronic conponent according to any one of
clainms 1 to 5 er &t 1t sai stress rel axati on mechani sm nenber is forned
by a solderable electrically conductive adhesive agent. 7. A
stress relaxation type electronic conponent according to claim1, wherein
an el ectrode on said connection portion-side surface functions al so as
said

11
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stress rel axati on mechani sm nenber. 8. A stress relaxation type

el ectronic conponent according to claim7, wherein said electrode is nmade
of an electrically conductive resin conposition. 9. A stress

rel axation type el ectronic conponent according to claim38, wherein said
electrically conductive resin conposition contains, as main conponents,

at least an electrically conductive filler, a thernosetting resin, and
expandabl e hol | ow synthetic resin particles. 10. A stress

rel axation type el ectronic conponent according to claim?7 or 8 wherein an
electrically]geoqpug%lve aghesive agent for formng a stress relaxation
mechani sm menber is Turther formed on an upper face of

31 - sai d el ectrode. 11. A stress relaxation type
circuit board on which an electronic conponent is to be nounted, wherein a
stress rel axati on mechani sm nenber is disposed on a 24

25a  _25b 23 26b
26
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surface of said circuit board, said surface being on a side of a
connection portion where said circuit board is to be connected to said

el ectroni c conponent . 12. A stress relaxation type circuit board
according to claim 11, wherein said stress relaxation mechani smnmenber is
el’'ectrically conducti ve. 13. A stress relaxation type circuit board

according to claim1ll or 12, wherein said stress relaxation nechanism
menber is disposed for each of electrodes which are on said connection
portion-side surface of said circuit board, in a manner that said stress
rel axati on nechani sm nenbers are electrlcally separated from each other.
14. A stressH el xas¥ an tﬁe(mar c)Jlt board according to any one of clains
11 to 13, wherein plural sets of said electronic conmponents are nounted on
said circuit board. 15. A stress relaxation type cir@Qjt board
according to claim 14, wherein said plural electronic conponents have
different sizes or different shapes. 16. A stress rel d4xati oBQ@ype

circuit board e ﬁ@ :\.{
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according to any one of clainms 11 to 15, wherein a solderable layer is on
a surface of said stress relaxation nmechani sm nenber, said surface being
on a side where said stress relaxation nmechani sm nmenber is connected to

sai d el ectroni c conponent. 17. A stress relaxation type circuit
board according to claim 16, wherein said solderable |ayer consists of
copper foil, or a netal which is fornmed by thermally deconposing an
organonetal lic conplex film 18. A stress relaxation type circuit

board according to claim1l, 12, 13, or 14, wherein said stress

rel axati on mechani sm nenber is forned by an electrically conductive
adhesi ve agent. 19. A stress relaxation type circuit board
according to claim11l, 12, 13, or 14, wherein said stress relaxation
mechani sm menber_is forned_by a solderable electrically conductive
adhesi ve ageft. 1 & . 282 A stress rel axation type circuit board
according to claim1l, 12, 13, or 14, wherein an electrode on said
connection portion-side surface functions also as said stress rel axation
mechani sm nmenber . 21. A stress relaxation type ciB8&it board




according to claim 20, mhereln said electrode is nade of an electrically
conductive resin composition. 22. A stress relaxation type circuit
board 33 according to claim 21,
wherein said electrically conductive resin conposition contains, as nmain
conponents, at least an electrically conductive filler, a thernosetting
resin, and expandabl e hollow synthetic resin particles. 23. A
stress relaxation type circuit board according to claim 20, 21, or 22,
wherein a solder layer, or an electrically conductive adhesive agent for
formng a ess rel axatl onjrrﬂunjsn1nenber is further formed on an
upper face s&ldfﬁlectrgd 24. A stress relaxation type

el ectroni ¢ conponent nounted nmenber wherein an el ectronic conponent is
mounted on a circuit board via a stress rel axati on nmechanism nenber, and

said stress rel axation nechani sm nmenber is 38
39 40
41b (
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el ectrically conductive. 25. A stress relaxation type el ectronic
conponent nounted nenber according to claim24, wherein said stress

rel axati on nechani sm nmenber is disposed for each of electrodes which are
in said connection portion between said electronic conmponent and said
circuit board, in a manner that said stress relaxation nmechani sm nmenbers
are electrically separated from each other. 26. A stress

rel axati on type el ectronic conponent nounted nenber according to claim 24,
wherein said stress relaxation mechanism nmenber is configured by an

- 34 - . electrically conductive adhesive agent and a sol der

| ayer. F 37 #a.strdkss éel axation type el ectronic conponent nounted
menber according to claim24 or 25, wherein said stress relaxation
mechani sm nmenber functions also as an el ectrode di sposed on said

el ectroni c conponent and/or said circuit board. 28. stress

rel axation type el ectroni c conponent ‘z/,- 4

48
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nmount ed member according to claim24 or 25, ‘wherein said stress rel axation
mechani sm menber is configured by an electrode made of an electrically"
conductive. resin conposition disposed on said electronic conponent and/ or
said circuit board, and at |east one of an electrically conductive
adhesi ve agent and a sol der |ayer. 29. A stress relaxation type

el ectroni c conponent nounted nenber according to any one of clains 26 to
28, wherein said electronic conponent consists of plural electronic
conponents having different sizes or different shapes. 30. A
stress rel axation type el ectronic conponent nounted nenber according to
claim26 or £8, whggein sgidgel ectrically conductive adhesive agent and
said sol der |ayer are connected to each other via a sol derable | ayer.
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