1 SPECI FI CATION FLIP CH P MOUNTI NG SUBSTRATE Fi el d
of ‘the Invention The present invention relates to a
flip chip nmounting substrate which can reduce voids
“that m ght be produced in & sem conductor nounting
paste, when flip-chip-nmounting an 1C chip on a flip
chip nounting substrate. Description of the Prior Art
- Non-contact IC tags or non-contact |IC cards have been
used recently for persHEIIEEATEat i on, goods
managenents or physical distribution managenents. One
of nethods for production of an electronic circuit

he_non-contact | C tags or the non-contact IC
%%\?%SCH%P ROTRT HER %H#W‘g%%ri ses nounting the IC
chip to an electronic circuit substrate by
flip-chip-nmounting nmethod (referenced to JP
RDaDd 208584e Alpvermhigor | i p- chi p-nmounting method is a
met hod whi ch conprises sandw ching an ani sotropic

conddg Bx eéﬁﬂtte ipgeptaant helates che 2 didn ghip mountlng
electronic cjrcuit substrate, _.and thenJéfr essin

?@%T’ﬁ:"b ¢ It &an F\TE“P@ EﬂFﬁstBhil’ﬁéﬂ lgttqeoﬁ’ educed in
t strat
S e dpn R, BefncdiforPRE S "BiPd i SrschOa gt iRy an

toe‘?‘?ﬁ?n&?i oL AL AR déiﬁ)éq%%%els “p“eaved

circunference of the nmounted I C chip. Therefore, there
2 is an advantage that it is possible to prevent
pssdebdt Don of e Hrilex iAo the | C chip.

Non-contact IC tags or non-contact IC cards have been
used recently for personal certification, goods managements
or physical distribution managements.

One of methods for production of an electronic circuit
| for the non-contact IC tags or the non-contact IC cards is
a method which comprises mounting the IC chip to an electronic
circuit substrate by flip-chip-mounting method (referenced
to JP 2000-223534 Al).

The flip-chip-mountingmethod is amethodwhichcomprises
sandwiching an anisotropic conductive paste between the IC
chip and the electronic circuit substrate, and then pressing
the IC chip to connect the IC chip to the electronic circuit
substrate, whenmounting the IC chip to theAelectronic circuit
substrate. By the method, the pressed out anisotropic
conductive paste is upheaved to form the fillet at the outside

‘0f the circumference of the mounted IC chip. Therefore, there




However, the nmethod sonmetines causes the curing of the
ani sotropi ¢ conductive paste at the state that gas
such as air is left in the anisotropic conductive
paste. There are problens £hat the voids cause

i nperfect contact, malfunction or crack of the IC
chip. Disclosure of the invention In view of the
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of the present invention iS to provide a flip chip

O WY i W s iyt aMliccergign reduce voids that m ght
be produced in the sem conductor nounting paste, when

fli pHohigremubhe mpidnd Gorlitines aafibep Tt gumimg pgthe
substrate. As a result of efforts by the present
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was found that the problens, described above are
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aste guide paths fqor guiding th em_conduct o .
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connect.ed th ing pad by pressing the I1C chip
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nounting paste. That is to say, the present invention
provides a flip chip nounting substrate which

FHPIdAfS &Y Rctining i@ cuit conposed of a circuit
line and plural nounting pads connected to both ends

of thea eléwdiftthe peoblemsd Hhhenes: isur hateesfcridbebhgkove,
sheet, wherein the plural nounting pads are faced each,
tichebjant chabedprepent dryamdricn gag-apapvidam fdde ehip
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produced in the semiconductor mounting paste, when
flip-chip-mounting an IC chip on a flip chip mounting
substrate.

As a result of efforts by the present inventors to solve
the above-described problems, it was found that the problems
described above are achieved by forming one or more
semiconductor mounting paste guide paths for guiding the
semiconductor mounting paste pressed out when the IC chip
is connected to the mounting pad by pressing the IC chip to
the mounting pad through the semiconductor mounting _paste.

That is to say, the present invention provides a flip
chipmounting substratewhich comprises anelectronic circuit
composed of a circuit line and plural mounting pads connected
to both ends of the circuit line formed on one surface of
a base sheet, wherein the plural mounting pads are faced each

other and spaced a pad clearance gap apart, and one or more




The present invention also provides the flip chip
mounti ng substrate as descri bed above, wherein a width
of the sem conductor nounting paste guide path is in
the range from50 to 600 u@ The present invention

al so provides the flip chip nounting substrate as
descri bed above, wherein a broad section for pressing
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I nvention al so provides the flip chip nounting
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| ayer is formed in center section of the broad
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shows an enl arged pl ane view of a part of the
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substrate of the present invention; FIG

. 3
~enl arg¥d Pﬁeo"?‘r?é‘%i]é'%ed’ftlé"‘p Qo PTEN A0 R fﬁ@gﬁg&%gp
her . ' t.i f ] hi ' .
L0501 PG EPOPHL TSR A R PP W gection
BLEE A 01BN L PRI ) Bt eor

RolReNtSy Hh R L For0Rbanethicdl to SnM@Nh B GiY Teirned in a
line, 4 means a nounting pad, 5 4 neans an insul ating

pawterof ctieghnsd ' @l ¢amgrere \gdp ng portion, 7 nmeans a
pad cl earance gap, 8 nmeans a broad section, 9 neans

The present invention also provides the flip chip
mounting substrate as described above, wherein a thin film

layer is formed in center section of the broad section.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a plane view of one embodiment in a flip
chip mounting substrate of the present invention;

FIG. 2 shows an enlarged plane view of a part of the
mountingpadofoneembodiment inaflipchipmountingsubstrate
of the present invention;

FIG. 3 shows an enlarged plane view of a part of the
mounting pad of other one embodiment in a.flip chip mounting
substrate of the present invention;

FIG. 4 shows a plane view of one embodiment in a prior
flip chip mounting substrate;

In draWings, 1 means a base sheet, 2 means an electronic

circuit, 3 means a circuit line, 4 means a mounting pad, 5




a sem conductor nounting paste guide path, 10 neans a
thin filmlayer, 11 neans a guide mark, and 12 neans
a mounting position of 1C chip. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS The f lip chip nounting
substrate of the present invention is explained based
on the drawings. FIG | shows a plane view of one
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pospbsenl of BC ehiphetic resin. As the sheet conposed
of the synthetic resin, for exanple, the sheets
conposed of one or nore of various synthetic resins,
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In the present invention, an electronic circuit composed

of a circuit line and plural mounting pads connected to both
ends of the circuit line are formed on one surface of a base
sheet. In FIG. 1, two mounting pads are formed.

The base sheet 1 is preferably a sheet composed of a
synthetic resin.

As the sheet composed of the synthetic resin, for
example, thesheets composed of oneormoreof various synthetic
resins, such as polyolefin resins like high density
polyethylene, middle density polyethylene, low density
polyethylene, polypropylene, polymethyl-1-pentene/ethylene
/cyclic olefin copolymer, and ethylene-vinyl acetate
copolymer; polyesterresins 1ikepolyethylene terephthalate,
polyethylene naphthalate, polybutylene terephthalate;
polyvinyl chloride resins; polyvinylalcohol resins;

polycarbonate resins; polyamide resins; polyimide resins;




or nore resins thereof; polymer alloys containing one
or nore resins thereof can be used. Further, the
. sheets conposed of a mxture of one or nore of

vari ous synthetic resins and gl ass powder, titanium
oxi de powder or silica powder, and i npregnated papers
or glass fiber fabric can be used. In particular, the
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The average particle dianmeter of the nmetal particle is
or etweos adat ymore tlwya@nge fdidbckrdm: layecam ardsameelayers.
preferably in the range from2 to 10 um The bi nder
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2000 4m and preferably in the range from 20 to 500 um.

In the flip chip mounting substrate of the present
inventidn, an electronic circuit 2 is formed on the surface
of a base sheet 1.

| The electronic circuit 2 comprises the circuit line 3
of conductive material. The preferable conductive materials
include, for example, metals such as metallic foils, vapor
deposition films and thin films produced by sputtering and
conductive pastes containing metal particles dispersed in
" a binder. Aé the metals, gold, silver, nickel, copper,

' aluminium and the like can be used.

The average particle diameter of the metal particle is

- preferably in the range from 1 to 15 #m and more preferably

in the range from 2 to 10 4m. The binder includes ultravioclet

‘curable resins and thermosetting resins, and for example,




pol yester resins type, polyurethane resins type, epoxy
resins type and phenol resins type. The content of
the netal particle is preferably in the range from 20
to 99 % by mass, nore prefer@ably in the range from 50
to 99 % by mass, and nost preferably in the range
from70 to 99 % by nass. . The shape of the electronic
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i nside. Thickness of circuit line 3 formng the

eargé rirome 20citocd t 3 dydaassnomohaverafyrabhy tiat ithe range
However, if the <circuit line 3 is conposed of the

feeml 50 ctd A9 ,% thie mass clansk mosy preferably iin the range
range from5 to 50 um If the <circuit line 3is
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particularly limte t 1s prefierably in“the range

1108 9. &Hmpssdd &N a Tame pretenabbyive thecsalge f5om
0.1 to 3 mm Usually, two nmounting pads 4 for

toidesrd ety rtimgt havifg sheqlf ke spaargbdtwvechotdrieddsest in
the circuit line 3. The 7

the inside direction from the outside circumference of a
rectangle base sheet 1 to the inside.

Thickness of circuit line 3 forming the electronic
circuit 2 does not have any limitation. However, if the
circuit line 3 is composed of the metallic foil, the
thickness is preferably in the range from 5 to 50 ¢#m. If the
circuit line 3 is composed of the vapor deposition f£ilm
or metallic film produced by sputtering, the thickness is

preferably in the range from 0.01 to 5 4m. And, if the

circuit line 3 1is composed of the conductive paste, the
thickness is preferably in the range from 5 to 100 um.
The width of the circuit line 3 is not particularly
limited, but is preferably in the range from 0.01 to 10 mm,
more preferably in the range from 0.1 to 3 mm.
Usually, two mounting pads 4 for connecting to the IC

chip is arranged to both ends of the circuit 1line 3. The




mount i ng pads 4 can be forned inside of the circuit
line 3 or outside of the circuit line 3. In order to
connect the circuit Iine 3 of the nbost outside ring

~ or the nost inside ring of the electronic circuit 2 to

the nmounting pads 4, the circuit line 3 of the nost
outside ring or the nost inside ring of the

ﬁ&g&;ﬁg );9 add "W %e' §orﬁgan§ﬁ;§8et9fta§e r&%ﬁg Line 3
connect | I nNg

Wi rrng portion 6
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outside of the circuit line 3, without short circuit

(condiebyake tid€onheet & hel (iir&i 1€ Ui hel 3 € the nidet outside
junper wiring portion 6 is a circuit forned over the

piing| ®r ritrgmoistciint ileneiBy ot the ehectronicucirdwiit eto
mddle ring circuit line 3 for connecting the circuit
thaenodniving madwdt, bhestiecuing ige Shefnbke masdi gatside

ring of the electronic circuit 2 to the nmpu pads .
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resins and thernosetting instulating resins. Exanples

of t hehe NpiMpir Reimaie Poadtiioncleudes pr efiecaliity formed over
insulating inks and nore preferably |ight curable
theuhiddiny rimg cduciuids laher dvhot eto ciheii e linmutationghe

inks. The junper wiring portion 6 is, conposed of the
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g)rée% e{ﬁgerosgocpg#sc cié/erlpn%s or the most inside ring of the
electronic circuit 2 to the mounting pads 4. For achieving
the obiject, an insulating layer 5 is usually formed between
the jumper wiring portion 6 and the middle ring circuit line
3. The insulating layer 5 is composed of insulating material
and preferably a cured product of curable insulatingmaterial.
As curable insulating material, a curable insulating resin
is preferable. The curable insulating resin include light
. curable insulating resins and thermosetting insulating
resins. Examples of the insulating material include
preferably insulating inks and more preferably light curable
insulating inks such as ultraviolet curable insulating inks.
The jumper wiring portion 6 is composed of the same
conductive material as the circuit line 3 and preferably

conductive paste.




.8 The preferable nethod for formng the junper wring
portion 6 includes a nethod for form ng the junper
wWiring portion 6 by printing insulating nateri al
conposed of insulating resith in line or plane
crossing the section of the mddle ring circuit line
3 fromthe circuit line 3 of the nobst outside ring
and t e . ; coo 2
For m e P o A7 i ol g Tfoid Rl dotpe Wiring
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surface of the insulating layer 5 by 'screen printing
porthen! 6key prFhettagdiussn Vet oG tieaterci aldesonpdied of
descri bed before. The junper wiring portion 6 may be
finsnkdtahgeresbnnimglindeoxiplang drhoss iigriiheheection of
surface of the base sheet 1. Also, after formng the
Fheapeiddiei ngnporironis bine e fian fde ofirauid Base 3 of
sheet 1 beforehand and then formng the insulatin .
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e junper W ring portion 6. “Two nmounting pads are
bRCERe eRtdyL DI 08 g al SPAC A, GoRAh PraANGE o3aRNE 1ike.
apart in the present” i nvention. The plane shape of the
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cur verhd rfjnmpelPrefeiadglperdtiapes aiay be formed dfitrer fosming
curved lines having an average radius of circular arc
themirauit ding Aen The siyfacefof kdephdsel sheeide §apo-
7_can be a distance as the nounting pads 4 do not
REHeK oY §h§sgg1np9riqﬁllf:ﬁég portion 6 on the surface of

the base sheet 1 beforehand and then forming the insulating
layer 5 on the jumper wiring portion 6, the circuit line 3
may be formed as the mounting pad 4 and the end of the circuit
line 3 of the most outside ring or the most inside ring are
arranged at the position of the jumper wiring portion 6.

Two mounting pads 4 are faced each other and spaced a
pad clearance gap 7 apart in the present invention.

The plane shape of the pad clearance gap 7 does not have
~any limitation, and can be various shapes such as straight
line and curved line. Preferable shape of the curved line
is curved lines having an average radius of circular arc
from 1 mm to 10 mm.

The width of the pad clearance gap 7 can be a distance

as the mounting pads 4 do not conduct and is usually in the




9 range from 100 to 1500 /I m preferably from 200 to
1000 g M In a part of the pad clearance gap 7, a
broad section 8 is preferably formed to apply the

sem conduct or nounting past® for connecting to an IC
chip. The broad section 8 can fix the IC chip and the
surface of the base sheet 1 rigidly with the

sem copduct aste nt t nov,
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and include circle, ellipse and pol ygons such as
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Seis ipre Berablpriefracablity appliethangsmfcamiuddrom8@nting
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ellipse. The size of the thin filmlayer 10 is

pintbeathg ¢hlipeer dbye $izan o thePDoad seeiaf & He
g?ggééggly in the range from 10 to 80 %, more preferably 15
"to 75 % and most preferably 20 to 70 % of area of the mounting
"surface of the IC chip.

The thin film layer 10 is preferably formed in the center
of the broad section 8. The formation of the thin film layer

10 having a symmetrical shape can promote to diffuse the

pressed out semiconductor mounting paste uniformly, when

- the IC chip is connected to the mounting pad 4 by pressing

the IC chié to the mounting pads 4 via the semiconductor
mounting paste.

The plane shape of the thin £ilm layer 10 does not have
‘any limitation, and include circle, ellipse and polygons such
as triangle, quadrangle, hexagon and octagon, and preferably
circle and ellipse. The size of the thin film layer 10 is
.preferably in the range from 5 to 65 of area of the mountlng

“surface of the IC chip.




surface of.the IC chip. 10 The thickness of the thin
filmlayer 10 is preferably the sane as the nounting
pad 4. The thin filmlayer 10 can be nmade of various
materials. But the thin filthlayer 10 can be
preferably nade of the sane material as the nounting
pad, because the thin filmlayer 10 can be forned at

the sge fiknlstholehenb ot AL PMRf1dNe 1048t hparbadbly
In the present I nventi on, one or nore sem conduct or

RENEAME Rastige ghbdler Ded hsad are formed in the
mounting pads 4 for guiding the pressed out
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connected to the nmounting pad 4 by pressing the IC

BUE cheothhe fioimilaygrphd chnvba prefexdnixoadacebrthe same
nmount i ng paste. The nunber of the sem conduct or
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8. The width o t he sem conduct or nounti ng paste
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preferably from 100 to 500 /tm The length of the

sasiie pndha drhenddnchng pastengedted pat Hhe dovart ing pod 4
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by pressing the IC chip to the mounting pad 4 via the
semiconductor mounting paste.

The number of the semiconductor mounting paste guide
paths 9 may be one, preferably two or more, and more preferably
in the range from 2 to 6.

The semiconductor mounting paste guide paths 9 can be
a groove which can flow the pressed out semiconductor
mounting paste. The depth of the groove is preferably the
same as the thickness of the mounting pad 4.

The semiconductor mounting paste guide paths 9 is
preferably connected to the broad section 8. The width of
the semiconductor mounting paste guide paths 9 can be usually
‘from 50 to 600 um, preferably from 100 to 500 4m.

The length of the semiconductor mounting paste guide paths
"9 can be 50 or more #m and usually 100 or more 4m in the

outside direction of the circumference of the IC chip, when

.mounting the IC chip. The upper limit of the length of the




~outside direction of the circunference of the IC chip,
when nounting the | C chip. The upper limt of the

| ength -of the 11 sem conductor nounting paste guide
paths 9 can be the enough hength to guide the

sem conduct or nounting paste and does not need the

l ength of not less than the enough Iength And, if the
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by t hen sarder .tetthat abeusiatudtching 3 reattientel efitsonic
the formati on of thg circuit line 3 of the electronic
circuit 2, &k mhundogt pag 4 padhet pad cheasantaceapf’, the

t he base sheet | can be conducted . .
:-broad section 8, the semiconductor mounting paste guide

paths 9 and the guide mark 11 on the surface of the base sheet
1, there is, for example, a method which comprises

laminating the metallic foil to the base sheet 1 with the
adhesive layer, and etching the metallic foil to form the
circuit line 3 of the electronic circuit 2, the mounting pad
4, the pad clearance gap 7, the broad section 8, the

semiconductor mounting paste guide paths 9 and the guide
mark 11. The etching treatment can be conducted by the same
- method as usual etching treatment. Also, the formation of
the circuit line 3 of the electronic circuit 2 and the mounting
| pad 4 on the surface of the base sheet 1 can be conducted
by apply.ing the conductive paste in the shape of the circuit
line 3 of the electronic circuit 2 and the mounting pad 4

by means of printing, applying or the like.




by applying the conductive paste in the shape of the
circuit line 3 of the electronic circuit 2 and the
mounting pad 4 by means of printing, applying or the
i ke. 12 For increasing theladhesive strength between
the base sheet 1 and the adhesive |ayer, the surface
of the base sheet 1 can be surface-treated. The

surfage: ﬁ;l 1% “Qﬁﬁesiltz?rsw?féﬂﬁ%ﬁ'b&%é’é}? the base

dlscharger}rea ne em cal trea
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pressure sensitive adhesives and thernosetting
ddbesiangd e, Ierdnadsseharhe achasieras, chenilde]l thefatment,
exanpl e, natural rubber adhesives, synthetic rubber
adhée#vestiagrghdctheekiheadhesives pol yester resin
adhesi ves, polyvinyl ether resin adhesives, urethane

r esi AR i [shomdhesive laiagsiipedude various

lles of the acrylic resin adhesives include
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resin adhesives 1 nclude polyvinyl ether, and

pes yniadhlesiivelsyt yreehare reBianpdiess Dies tnd silicome resin
resi n adhesives include dinethyl polysiloxane. The
adhesives. can be used singly or in combination of two

Examples of the acrylic resin adhesives include
homopolymers of monomer such as acrylic acid, methyl acrylate,
ethyl acrylate, propylacrylate, butyl acrylate, 2-ethylhexyl
acrylate, methyl methacrylate, ethyl methacrylate, butyl
methacrylate, and acrylonitrile, or copolymers of 2 or more
of monomers thereof. Polyester resin adhesives include thermo
plastic resin adhesives and thermosetting resin adhesives.
Examples of the polyvinyl ether resin adhesives include
polyvinyl ether, and polyvinyl isobutyl ether. Examples of
the silicone resin adhesives include dimethyl polysiloxane.
The adhesives can be used singly or in combination of two
or more members.

Among the adhesives, the polyester resin adhe51ves are

" preferable.




or nore nenbers. Anong the adhesives, the polyester
resin adhesives are preferable. 13 Atackifier, a

pl asticizer, a softener, an antioxidant, a filler, a

col oring agent such as a dy&3and a pignent or the

| ike can be m xed in the adhesive |ayer, according to
needs. Thi ckness of the adhesive |ayer does not have
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Met hods for form ng the adhesive | ayef on the base

theel ikd41wtbdaviscanyid itid aldnesivand ayaii, ouscaridiads to
can be used. The nethods include, for exanple, nethod
mbaédd. conprises applying by air knifecoater,

bl adecoater, barcoater, gravure coater, rollcoater

cur t dilictatesrs, ofi ddeatasthesdnief daysire doess qiode hayat @ny
_Mayer barcoater, kisscoater or the like, and drying.
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flip chip nounting substrate can be conducted hy a )
et Lishiien thenprngestaenI Vitey 1P|Qe%rﬁ%rﬂ¥l%tye&'labllf in
nounti ng paste _to the broad section 8 of the flip
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the IC chip. The nounted position of the IC chip 12 is

BheWiethiddd| incide, for example, method which comprises

applyingbyairknifecoater, bladecoater, bar coater, gravure

coater, roll coater, curtaincoater, diecoater, knifecoater,
screen coater, Mayer bar coater, kiss coater or the like,
‘and drying.

The mounting of IC chip to two mounting pads 4 of the
flip chip mounting substrate can be conducted by a method
which comprises applying the semiconductor mounting paste
to the broad section 8 of the flip chip mounting substrate,
forming the wire-bump by using a gold wire on the electrode
portion of the IC chip, and optionally, deciding the position
-of the IC chip with the guide mark 11, and then heat-pressing
the IC chip. The mounted position of the IC chip 12 is shown
in FIG. 2.

The condition of the heat-pressing is usually at 100

“to 300 °C, under 100 to 400 gf, and for 1 second to 1 minute.




The condition of the heat-pressing is usually at 100
to 300 OC, under 100 to 400 gf, and for | second to |
m nute. 14 The thickness of the IC chip can be

sel ected properly according4to needs and usually in
the range from50 to 400 Am As the sem conduct or
nmounti ng paste, anisotropic conductive pastes and
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Eﬁﬁﬁples (Exanmpl e 1) Pol yester type thernnplastlc

esive (produced by TOYOBO CO., LTD., trade nane
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surface of polyethylene terephthalate film ( having
absdussivé epgs beof addOnomt codadial ve | pngids afan 409 used.
and thickness of 50 Un) of the base sheet | in an
amount to form the dried thickness of 5 gm to

| am nate the adhesive |layer. Further, on the surface

- Brampkesdhesi ve layer , an electrolytic copper f oi
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(@ﬁﬂ@pieoy;3|de rlng (having Iline width of 0.2 nm
and in two nmounting pads 4 as indicated in FIG 1, by

scr edoydsttdmg et hetermbplpstitetdiesivel ypraduced by
TOYOBO CO., LTD., trade name °“VYLON 30S8S” ) was applied by
gravure coater on one surface of polyethylene terephthalate
 film { having abscissa length of 400 mm, ordinate length of
400 mm and thickness of 50 #m ) of the base sheet 1 in an
amount to form the dried thickness of 5 4m, to laminate the
adhesive layer. Further, onthe surface of the adhesive layer,

an electrolytic copper foil having thickness of 35 um was

heated and pressed by heat seal roll of 100 °C. Next, on the

surface of the electrolytic copper foil, etching resist ink

.was printed in tridecatet and whirl-pool quadrangle ring of

 the circuit line 3 (antenna) having ordinate length of 16

mm and abscissa lengthof 47 mm in themost outside ring (having
line width of 0.2 mm) and in two mounting pads 4 as indicated
in FIG.1, by screen printing method. The printed electrolytic
copper foil was etchingutreafed with a solution of ferric

chloride to remove the portion other than the Circle_circuit




.copper foil was etching-treated with a solution of
ferric chloride to renove the portion other than the
circle circuit 15 line 3 and two nounting pads 4. And
then, the etching resist imnB was renoved with-an

al kal i aqueous solution to formthe electronic
circuit 2 (having line width of the circuit |ine

of
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200, umin straight line of outside direction fromthe

) | ahd pa @ edeaehnckeyd °7¢ hap ihgariditthet @uiode nwgr khd broad
as shown in FIG1. In order to conduct the circuit
sepbignof (thawinsssizesPe37 ¥ kg thetheurt beg roHiface area

circuit 2 gﬁntenna) and t he nnuntiggngfad 4, an _,
Af 2% B hipueRs) §hRRR RAsTPrIM B L thdaspdig diameter

between them in_roughl uadr angl.e. and Ianeﬁﬁgﬁ e
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SUr @b etéifce NEXthe acsbhyFr) padthd guenagraripant,i £3 €hown
di aneter of silver particle of 5 ,um silver particle
tonfeGtl of 65 % by mass, binder of thernosetting
polyester resin) was printed in |ine shape of broad .
wi dt Hroardas suepaductothe garrpdgl kiine§ ehjde moshagside
dried at 110.Cto formthe . ]
ring of the electronic circuit 2 (antenna) and the mounting
| pad 4, an ultraviolet curable ink was printed to the space
between them in roughly quadrangle and plane shape as shown
'in FIG. 1 by screen printing method. And then, ultraviclet
light was irradiated for curing the ultraviolet curable ink
to form the insulating layer 5 (having length of 7 mm, width
of 5 mm and thickness of 20 4m) of the cured product of the
ultraviolet curable ink. Next, a silver paste (average
particle diameter of silver particleof 5 um, silver particle
content of 65 % by mass, binder of thermosetting polyester
resin) was printed in line shape of broad width on the surface
of the insulating layer 5, and dried at 110 °C to form the
jumper wiring portion 6 (having length of 10 mm, width of
1 mm and thickness of 23 Mm) . .P_lural flip chip mounting

substrates were obtained.




junmper wiring portion 6 (having length of 10 mm wdth
of 1 mm and thickness of 23 ,unm). Plural flip chip
nmounting substrates were obtained. 16 Next, by using
flip chip nounting machi ne (produced by KYUSHU
MATSUSHI TA ELECTRI C Co. 1Ltd., trade nanme of"
FB30T-ML1), the sem conductor nounting paste
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The 1C chip was connected to the nounting pads 4 by

toithe hirpadoeeticign &fothade il épschip imoudiel mpsdbsitaate.
at 220 OC, under 200 gf and for 7 seconds. Thus,
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and hum dification of

circumference of themounted IC chip, were prepared. The filet
was formed uniformly at the outside of the circumference of
the mounted IC chip. Void observation by visual was tried
from the backside of the base sheet 1, but there were no voids.

The twenty IC chip-mounted substrates were confirmed

to act as the electronic circuit by an electronic circuit
evaluation kit (produced by PHILIPS SEMICONDUCTORS., trade
‘name of "1 /CODE EVALUATION KIT SLEV400”), and then, placed
inan environment confirmationtestmachine (produced by ESPEC
CORP., trade name *SH-241 type small environment test
machine”) for 1000 hours under heat and humidification of
60 °C and 90 $ RH. After the heat and humidification, the

electronic circuit was left at room temperature for 24 hours.

Again, the act confirmation as the electronic circuit was




60T and 90 % RH. After the heat and hum di ficati on,
the electronic circuit was left at roomtenperature
for 24 hours. Again, the act confirmation as the

el ectronic circuit was 17 tgyed. As the result, there
" were no electronic circuits of mal function anong
twenty | C chi p- nounted substrates. (Exanple 2) The
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of 18 % of area of the nounting surface of the IC
chip) was formed by etching to the broad section 8

ple 3. Next, twenty IC chip-nounted
substrates were prepared in the sane nethod as
descriteedrl ip Rxeiyp|mount e Siptmatextwaided-epdred e the
sem conduct or nounting paste at the outside of the
same wHtdraghas ddsdchiberint ExamCle N pxwept wrlidorntiiakilm
that of Exanple 1. Further, the electronic circuit
b9renal ¢ ons edfeqtmaitntiq copbiep- fplht tletnpst mrézala/v@ﬂlépe _
conducted in the sapme nmethod as described in Exanp
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twenty I C chi p-nounted substrates. (Conparative

&4edPlibed)in Example 1. The figure extruded with the

semiconductor mounting paste at the outside of the

circumference of the mounted IC chip was uniform than that

of Example 1.

Further, the electronic circuit evaluations of twenty
IC chip~mounted substrates were conducted in the same method
as describéd in Example 1. The filet was formed uniformly
at the outside of the circumference of the mounted IC chip.
Void observation by visual was tried from the backside of
the base sheet 1, but there were no voids. As the result of
the electronic circuit evaluation, there were no electronic
.circuits of malfunction among twenty IC chip-mounted
substrates.

(Comparative Example 1)
~The flip chip mounting substrates were prepared in the

. same method as described in Example 1 except that a mounting



The. flip chip nmounting substrates were prepared in

the sanme nmethod as described in Exanple 1 except that

a mounting 18 pad 4 without a sem conductor nounting

paste guide path 9 as showngin FIG 4 were used. The

| C chi p-nmount ed substrates were prepared in the sane

nmet hod as described in Exanple 1. Further, the

elecfronjc cjrcuit eval uations of twent IC .
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substrate of the present invention can reduce voids
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paste, when flip-chip-mounting an IC chip on a flip
- ERighirowmeimgpd abbstaabes Aake chadabtpdcin pheotang mgthod
substrate of the present invention can prevent the

appéeseeibedninckxample hmlVait abseonatinn dyasisgrl was

the |Cchip. 19 CLAINS 1. A flip chip nountin
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cl earance gap apart, and one or nore seni conductor
nounti ng paste guide paths are formed in the nmounting
pads.The flip chip mounting substrate of the present invention

can reduce voids that might be produced in the semiconductor
mounting paste, when flip-chip-mounting an IC chip on a flip
chipmounting substrate. And, the flipchipmounting substrate
of the present invention can prevent the imperfect contact,

the malfunction or the crack of the IC chip.




2. The flip chip nmounting substrate as clained in
-claiml, wherein a wdth of the sem conductor _
nmounting paste guide path is in the range fromb50 to
600 ,um 3. The flip chip mpgnting substrate as
claimed in claim 1 or claim2, wherein a broad
section for pressing out and spreading uniformy the

sem conduct or nounti ng pag#ggﬁgr connecting to an IC
chipis formed in a part pad cl earance gap 4.
The flip chip nounting substrate as clainmed in claim
.3, wherein athinfilmlayer is formed in center

gect iporriah, theip HRAE 1$9C K@ trate which comprises an

electronic circuit composed of a circuit line and plural
mounting pads connected to both ends of the circuit line formed
on one surface of a base sheet, wherein the plural mounting
| pads are faced each other and spaced a pad clearance gap apart,
and one or more semiconductor mounting paste guide paths are

formed in the mounting pads.

2. The flip chip mounting substrate as claimed in claim 1,

wherein a width of the semiconductor mounting paste guide

path is in the range from 50 to 600 (m.

3. The flip chip mounting substrate as claimed in claim
1 or claim 2, wherein a broad section for pressing out and
spreading uniformly the semiconductor mounting paste for

connecting toanICchip is formed in a part of the pad clearance

gap.

4. The flip chip mounting substrate as claimed in claim 3,
‘wherein a thin £ilm layer is formed in center section of the

broad section.




