1 SPECIFICATION FLIP CHIP MOUNTING SUBSTRATE Field of the
Invention The present invention relates to a flip chip mounting substrate
which can reduce voids that might be produced in a semiconductor
mounting paste, when flip-chip-mounting an IC chip.on a flip chip
mounting substrate. Description of the Prior Art Non-contact IC tags or
non-contact IC cards have been used recently for personal certification,
goods managements or physiedt didtrbdtfoh M anagements. 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

¢hiR 50 GR BleHMNG U RbBIRYE:bY flip-chip-mounting method
(referenced to JP 2000-223534 Al). The f 1 ip-chip-mounting method is a
method which comprises sandwiching an anisotropic conductive paste

hetweendhedGe chipwicttheqelectronic circuit substrate, and then

pressing the IC chip to connect the IC chip to the electronic circuit
substrateewhreasrodntiny ére i@ ohipetbathe £l¢ctreni€ Lipuithdybstratet ing
By the method, the pressed out anisotropic conductjve paste is upheaved,
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permeation of
IC chip on a flip chip mounting substrate.

Description of the Prior Art

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 the electronic circuit
substrate. By the method, the pressed out anisotropic
conductive paste is upheaved to form the fillet at the outside

of the circumference of the mounted IC chip. Therefore, there



moisture into the IC chip. However, the method sometimes causes the
curing of the anisotropic conductive paste at the state that gas such as air
is left in the anisotropic conductive paste. There are problems that the

is Moidseausedmpereet-contact malfinction=orcragk-efthgdCghineation of
Disclosure of the invention In view of the problems of the prior art

mo i sescribedtaboves elfbodiments of the present invention seek to provide a
flip chip mounting substrate which can reduce voids that might be

protlesEn the Senticondtictor AUMHGhasB 2 {Agn fAipschip: modhtiRg  ©°
ani <31 1G 0P on adlip-chipangunting substrate. As agesultof effarts:by.the. o 41 r

present inventors to solve "the above-described problems, it was found
is thafthe problerhs described abpve areachieved by forming®ne dilmmore  are
semiconductor mounting paste guide paths for guiding the semiconductor
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or crpggﬁti pgggyﬂeggrﬂg the IC chip to the mounting pad through the
semiconductor mounting paste. In accordance with a first aspect of the

present invention, there is provided a flip chip mounting substrate which
~ comprises an electronic circuit composed of a circuit line and plural
Dischelntify pads eBnaécted té Bdth ends of the circuit line formed on one

sqrface of,a base pheet, whereln the el mounting pads [ase aelh anove,
other and aré ‘spaced 5 pad clearance gap gpart, oné or more 3
embodiments of the present invention seek tTo provide a flip
chip mounting substrate which can reduce voids that might be
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 tc sclve
the above-described problems, it was found that the problems
described above are achieved by forming one or more
semiceonductor mounting paste guide paths for guiding the
semiconductor mounting paste pressed out when the IC chip is
cdnnected to the mounting pad by pressing the IC chip to the
mounting pad through the semiconductor mounting paste.

In accordance with a first aspect of the present
invention, there 1is provided a flip chip mounting substrate
which comprises an electronic circult composed of a circuit
line and plural mounting pads connected to both ends of the
circuit line formed on one surface of & base sheet, wherein
the plural mounting pads face each other and are spaced a pad

clearance gap aparl; one or more



semiconductor mounting paste guide paths are formed in the mounting

pads; a broad section for pressing out and spreading uniformly the

semiconductor mounting paste for c&nnecting to an IC chip is formed in a

part of the pad clearance gap; and a thin film layer is formed in a center

section of the broad section. Embodiments of the present invention also
semigroviletherfliyekipthoanting Substrité &8 desdribed ab6velwhgfsin an the

width of the semiconductor m ste ath is.in.the r
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uniShowss,a plage yisy ebane embedimentin adlip £ht-meuntingsubstrateng o
of the present invention; FIG. 2 shows an enlarged plane view of a part of

an ltfecmbmnting padrofdnerermbaedimient in alfkp cHip mowRing SabstEge gind &
the present invention; FIG. 3 shows an enlargceedrplane view of afpa&%f broad

thi%hglrﬁg]unlti%epradjo? other Biie embodimehtina flips%ﬁff)lr?l%un?ing

sectSubstrate of the present invention; FIG. 4 shows a plane view of one
embodiment in a prior flip chip mounting substrate; In drawings, 1 means
alasecshest,t2 medns Bhelectremiencircuit, Bameans a eitcuit lipgdyide the
means a mounting pad, 54 means an insulating layer, 6 means a jumper

£ LiRyiffig BoriSh ™ 7 imdans Wpad elkarafice ¢4 8irhesfs £hfoat seltitit " 2
wid-Means . semiconducior moynting paste gujdepath 10 meansathin 55 the

range from 50 to 600 um.

BRIEF DESCRIPTION O THE DRAWINGS

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

FIG. 2 shows an enlarged plane view of a part of the
mounting pad of one embodiment in a flip chip meunting
substrate of the present invention;

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

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

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

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



film layer, 11 means a guide mark, and 12 means a mounting position of
IC chip. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS The flip chip mountigg substrate of the present invention
is explained based on the drawings. FIG. 1 shows a plane view of one
embodiment in a flip chip mounting substrate of the present invention.

G fSHRWERR eRlar g9 Plane viey of & padt qfthePoyaing Ba% rt ion,

shown in FIG. 1. In the present invention, an electronic circuit composed

af acinenitdipadnd plafs meeugting Pads:aonectachindoetn- enda pfihe=ans
circuit line are formed on one surface of a base sheet. In FIG. 1, two )
RoBRTAE Padere FoRANE LRREILRAE SR8l 148 phefehably & SiRdsts a thin

Gamposed of.a ﬁX”EESQﬁ%eg“- Gedie sheet compopsd,of the SYNGHC: i ng
ple, the's

resin, for Xam eets tomposed of oneormoreof various

pEheticResins 1sudhagp polyolefin resins like high density polyethylene,
middle density polyethylene, low density polyethylene, polypropylene,
polymethyl-I-pentene/ethylene /cyclic olefin copolymer, and ethylene-vinyl
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resins; Lyl Iesinei RPVEBERANALR (BB RokAIBIde fesiBdit ion
polyimide resins; 5 fluororesins; copolymers containing two or more
polyexgrizativadubits vk et pelydrentilegds dobGaininghwes 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 mounting pad shown in FIG. 1.

In the present invention, anelectronic 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 composedofoneormoreof various synthetic
resins, such as polyolefin resins like high density
polyethylene, middle density polyethylene, low density
polyethylene, polypropylene, polymethyl-1l-pentene/ethylene
/cyclic olefin copolymer, and ethylene-vinyl acetate
copolymer; polyester resins likepolyethylene terephthalate,
polyethylene naphthalate, polybutylene terephthalate;
polyvinyl chloride resins; polyvinylalcohol resins;

polycarbonate resins; polyamide resins; polyimide resins;



or more resins thereof; polymer alloys containing one or more resins
thereof can be used. Further, the sheets composed of a mixture of one or
more of various synthetic resins and glass powder, titanium oxide powder
or silica powder, and impregnated papers or glass fiber fabric can be
used. In particular, the sheets composed of polyester resins are

s (eiabludised. Thedmog sfieel 1 eanbie gdenied wniaaliy, o biaxially

1 W
e base sheet 1 can mpose smgr;ller?gyer or two or more layers

qi sliferent lyeis Arsame layess ebickpess ke bage shash ddagmaotwo

have any limitation. However, the thickness is usually in the range from
1t EBO D Bh ¢ praterdbly e 1eeangé ons Z0orts0m g, pntheXlipore

chip mountjng substrate of the present inyention, an electronic circuit 2 i
By S D AR An Rt R bR STRRICoTBosed of
compregs decipdidipadrel senduirive Malphiah HhePrefsidieng glass
conductive materials include, for example, metals such as metallic foils,
\Faped egapdsittemiilars ard den fitnrsl eroduces Byi sputteringeand and
conductive pastes containing metal particles dispersed in a binder. As the

MBS YHid eivRRRFEIRe| OoshR S 3 ERRHRS IR Rahhd'gss, 1o
The-ayerage.Partigle diguetsr of the metal E?f“%'SJirié%fﬁ ablyinfhe . ¢

range from 1 to 15 Um and more preferably in the range from 2 to 10 ,um.
Thebimdeh Inclusled ulfrhwdlels eusalale tesinsanddheriesesno resins.al 1y

and for ex_amEIe, 6 )
or bilaxially. The base sheet 1 can be composed of single layer
or two or more layers of different layers or same layers.

Thickness of thebase sheet 1 doesnothaveany limitation.
However, the thickness is usually in the range from 10 to
2000 #m and preferably in the range from 20 to 500 um.

In the flip thp mounting substrate of the present
invention, 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. As the metals, gold, silver, nickel, copper,
alum;itnium 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 M. The binder includes ultraviolet

curable resins and thermosetting resins, and for example,



ultraviolet curable resins and thermosetting resins such as polyester
resins type, polyurethane resins type, epoxy resins type and phenol
resins type. The content of the metal particle is preferably in the range
from 20 to 99 % by mass, more preferably in the range from 50 to 99 %
by mass, and most preferably in the range from 70 to 99 % by mass. The
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FIG. 1. In FIG. 1, the electronic circuit 2 as an antenna is formed by
aredrighad erersheLits linep® compysedebha fiserefscorel tgthes, matexiglies ins
tridecatet ring having specific space between each lines in the inside

RSB oAOR ML BhIES ERSuhi®Ence of a rectangle base sheet 1 to

the insigge TAIGKNESS f CIGHL M&%ioﬁﬁ_@giﬁ‘i@'ﬁ%”g%f@%ﬂ%dPSSthe
not have any limitation. However, if the™ circuit line 3 Iscomposed of the
metajlic fnfbihe dthickressiishyraterably incthe rppgeE 5o Bytoid0 ghe Ifange
the circuit line 3 is composed of the vapor deposition film or metallic film

Arbeliced bl plttedingy tiadrokneBE iS5t EfePRSY 7Y titlianke ffha genge
Lﬁ%nyrg.oAQ%, i%gu; cg#luiﬁgg% 3 is composed of the conductive paste, the
thic it 1

ness is preferably e range from 5 to 100 jim. The width of the
circuit ling3 shAgkpadticulaslyeliaiesdiitds prafeiabty in thegapgedrontor

0.01 to 10 mm, more preferably in the range from 0.1 to 3 mm. Usually,
o mplannghsaessifed toatredidg 8 Ike IG In FIG.1, the electronic

circuit 2 as an antenna is formed by arranging the circuit
line 3 composed of a line of conductive material in
tridecatet ring having specific space between each lines in
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 um. If the
circuit line 3 is composed of the vapor deposition film
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 is 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
iimited, 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 line 3. The



chip is arranged to both ends of the circuit line 3. The 7 mounting pads 4
can be formed inside of the circuit line 3 or outside of the circuit line 3. In
order to connect the circuit line 3 of the most outside ring or the most
inside ring of the electronic circuit 2 to the mounting pads 4, the circuit
line 3 of the most outside ring or the most inside ring of the electronic

circuit 2.is_connected to the maunting.pads 4 by ¢ cting.tg a jumper.
A R BTS reRedine I ian SHe eide or the i gre 3
the cahit ine 3p withpyt shewtgireuit {genduct) to the middle ring circuit

line 3. The jumper wiring portion 6 is a circuit formed over the middle ring
circuit |Fe Sugstd-sherneiestiit td ehe imniudid dhigieid Wt lipkelrost outside
connecting%?legccircuit line 3 of the most outside rin% or the most inside

it 6r fie TERE B SEFthRRENRG R Hos s fidving the? t°
qhiecthanARSHatipg dver 5 isuspallyfeimed ptweeny: thg dJumper VWiRg i de
portion 6 and the middle ring circuit line 3. The insulating layer 5 is
coimgosed thmsueting naideal and préfetablyed eutes picduct of ciitaldeis
insulating material. As curable insulating material, a curable insulating
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insulating material include preterably insulating inks and more prefera qy

lightichiea blet saat tis suatvad tltlavieles cuvahiadnsulatiog thksircuit
(conduct) to the middle ring circuit line 3.

The jumper wiring portion 6 is a circuit formed over
the middle ring circuit line 3 not to short circuit to the
middle ring circuit line 3 for connecting the circuit line
3 of the most outside ring or the most inside ring of the
electronic circuit 2 to the mounting pads 4. For achieving
the object, 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 acured 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.



The jumper wiring portion 6 is composed of the same conductive material
as the circuit line 3 and preferably conductive paste. 8 The preferable
method for forming the jumper wiring gprtion 6 includes a method for
forming the jumper wiring portion 6 by printing insulating material
composed of insulating resin in line or plane crossing the section of the

middle £ipg Gyruitdpgr EOMJPRACELINe 3 Y Mpst QURRIAG-1IRg Afy

the most inside ring of the electronic circuit 2 forming the i ms ating layer
by tiying 6r tnnibgdesdadhaesipiotingeonduetvinmpasinan jinepertheiring
surface of the msulatln% layer 5 by screen printing or the like. The
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ter orming ejumper wiring portion ont

sthitaceieidthe hasegskeatchheforahand amegaen fpsming-thei ipsuliiegs of

layer 5 on the jumper wiring portion 6, the circuit line 3 may be formed as
thBeMRFtISY paddednbng a i d bethesdirénis lide Bigfamthbstotpsigsonic
rlnq:or the Qw%st inside rlrﬁ%are arrange ed tthe fﬂo}n of the umper

Witing portlon 8r1nwo?nount|ng pa(fls a?e age eac o‘%ﬁé’r a spgcuer gg,

pRaticlenEange Gan { Rpacondhe pieseidavention. Thadlane ehereef face
the pad clearance gap 7 does not have any limitation, and can be various

shapdsssuthsaslsttdight liageindbelnyeddineshraferabte sljape oftiee like.
c‘:l‘uhr\éeg:cl)lggluctlve paste includes that described before.

The jumper wiring portion 6 may be formed after forming
the circuit line 3 on the surface of the base sheet 1. Also,
after forming the jumper wiring port.ion 6 on the surface of
the base sheet 1 beforehand and then forming the insulating
layer 5 on the jumper wiring portion 6, the c¢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



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 ig usually in the 9 range from 100 to
1500 /Im, preferably from 200 to 1000 /1 M. In a part of the pad clearance
gap 7, a broad section 8 is preferably formed to apply the semiconductor

mounting. paste for con ing to an IC chip. The brgad section 8 ¢ i
R TB AT a Y Shrras i 5o S T g o 1000 1
semiconductor mounting paste, and prevent to remove the IC chip from

the mounting pads 4. The plane shape of the broad section 8 does not
have ahy mpatcn ahd ielmrrdciedleaakipseandpoligonsesigstil ggection

tjangle, quadrangle, d oct ~and preferably circleand .
e B S o d o s BEOR L. BrLferaei CRETAOE ARG ns
tgB0%. fBere-prafedbin 151 4a “%pang Mostpreferably 2A-{Q 3R o can
area of the mounting surface of the IC chip. The thin film layer 10 is

dreferably fdtntiin tmdcdriter softhedroad sebtoh8s & hehfeemationigfidly
the thin film layer 10 having a symmetrical shape can promote to diffuse

tKe Brébsed Yt SERBHREBP B UHRAPFETE urftfbthiy SRR fiteTemove
iR s eoragied i e moupling pag By gresging the IC chip to the

mounting pads 4 via the semiconductor mounting paste.
The plane shape of the broad section 8 does not have

any limitation, and include circle, ellipse and polygons such
as triangle, quadrangle, hexagon and octagon, and preferably
circie and ellipse. The size of the broad section 8 is
preferably 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 chip to the mounting pads 4 via the semiconductor
mounting paste.

The plane shape of the thin film 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 mounting

surface of the IC chip.



The plane shape of the thin film layer 10 does not have any limitation,
and include circle, ellipse and polygons such as triangle, quadrangle,
hexagon and octagon, and preferably @ircle and ellipse. The size of the
thin film layer 10 is preferably in the range from 5 to 65 % of area of the
mounting surface of the IC chip. 10 The thickness of the thin film layer 10

is prefenly. ie-%aree asthernaurting padvs The bin fikn jaygnddreaanly
be made of various materials. But the thin film layer 10 can be preferably
fnlaelessitke santdrenaterattasithepadufting pad, because the thin film

layer 10 can he formed at the same time with the formation of the

mounthgSad i el BrdhehudntiaR, BRIGERGE YahtsnaReser tats -
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guiding the pressed out semiconductor mounting paste, when the IC chip
iszdonnesiechto thikemmonting pad dady pressing ¢hec e chipito thélm layer
mounting pad 4 via the semiconductor mountin%paste. The number of

the: samitshdirBem btk &8 Id&DaTRED 2§ HFOERE WHieferzbiyhe

nore more preferably in the range from 2 to 6. The
gé%ﬁ:%%}gécﬁ)ﬁr%ounting paste guide paths 9 can be a groove which can

flow therpresseq ouksamicondeetor JNPUBHRY pasteoThe sepiivehidbector
groove is preferably the same as the thickness of the mounting pad 4.
mounting paste guide paths 9 are formed in the mounting pads
4 for guiding the pressed out semiconductor mounting
paste, when the IC chip is connected to the mounting pad 4
by pressing the IC chip to the mounting pad 4 via the
semiconductor mounting paste.

The number of the semiconductor mounting paste gquide
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 4m, preferably from 100 to 500 4m.

The length of the semiconductor mounting paste guide paths

9 can be 50 or more um and usually 100 or more um in the

outside direction of the circumference of the IC chip, when

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



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;tp 600 um, preferably from 100 to
500 am. The length of the semiconductor mounting paste guide paths 9
can be 50 or more ,um and usually 100 or more um in the outside

%iE%F{@Hn%I&Q‘E&J{ ?#g@lf gr%{ﬁ% %%@@é LS V"%%et% dnounting e i iRy gn

The upper IImit o e 11 "semiconductor mounting paste
quidgpaths 9gandie theeenraugicdenyibto guidautreisagipasauctahd does
mounting paste and does not need the length of not less than the enough

[af§tReRed t irahkesigiieonl uesst ARTRtHySIadtB Y Hae pathd ol a And,
ghlgsgc%girc%t struct rec%fothe electronic circuit 2 when the ICttipip ] hold
mounted, ?hénfip p%rlllon orthe"SeiRicbRauBR? HodR |ngep§§te gsui e p3t1hs a
% raR e connactad thediad: £learanee 0apde FHEs Beguide MARghen
11 used for deciding the position of the IC chip can be formed in the
bentifgiphe 4sTheuniaiser dhibhedpideombiiotlcdan he e refedabijor
two or more, and more preferably from 2 to 3. In order to form the circuit
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paths 9 and the guide mark 11 on the Surface of the base sheet 1, there
isnh)r;&xamﬁlenaax_fethhdzV\mclmi_admpa:isaslt&miflaﬂ_mgcﬂwei.matalﬁcmi_htmting
P hooThe mumbor OF The guide mark 11 can be one, preferably
two or more, and more preferably from 2 to 3.

In order 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 % 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 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 like.



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 113 3he 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 qa,he; JUAcE; %%et*?@ea&%"e%ti]v%a%PE&?&@HC%@¥QPPM@%‘33e

the conductive paste in the shape of the circuit line 3 of the electronic
ciioektt2 hrachthé moantirg pae 4 dyemeariseofprirange applying bete sheet
like. 12 For increasing the adhesive strength between the base sheet 1

and i RnEVE AT HhRAPACe Bl tne BadeSRat aoddend 1ncludes,
?‘&%&%‘éﬁﬁﬁﬁd- 58?0%1‘15“%‘&%: RaaRNE nclydes, fo r&@ﬂlg!%lc%%acment '
ISC the like.

arge eat’ment, chemical treatment, resin-coating an

Adhasivesusad in thegadhesiveilrger include various adhesives such as
thermo melting adhesives, thermo plastic adhesives, pressure sensitive,
adhesibPeigad IeSrmygsdting dHhesH8beTH RNk thd EABSIgeyar 1OUS

indude, lor example, natpral bl adfshves, syietlc RS, 1ot ic
adnhesives, acrylic  resin adnesives, polyester resin adhesives, polyviny

elage desiaadhasies, peethang [esiv adheaives wad SlicPNen@sifbsetting
adhesives. Examples of the acrylic resin adhesives include

lethegadlyrersfenbhoderatichhas adhgie ookl mathhidenyldter ettgple,
Y P e R e A A Y A S OB A adhesives, acrylic
resin adhesives, polyester resin adhesives, polyvinyl ether
resin adhesives, urethane resin adhesives and silicone resin
adhesives.

Examples of the acrylic resin adhesives include
homopolymers of monomer such as acrylicacid, methyl acrylate,
ethyl acrylate, propylacrylate, butylacrylate, 2-ethylhexyl
acrylate, methyl methacrylate, ethyl methacrylate, butyl
methacrylate, and acrylonitrile, or copolymers of 2 or more
ofmonomersthefeof.Polyesterresinadhesivesincludethermo
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 resiﬁ adhesives are

preferable.



acrylate, methyl methacrylate, ethyl methacrylate, butyl methacrylate, and
acrylonitrile, or copolymers of 2 or more of monomers thereof. Polyester
resin adhesives include thermo plasticzesin adhesives and thermosetting
resin adhesives. Examples of the polyvinyl ether resin adhesives include
polyvinyl ether, and polyvinyl isobutyl ether. Examples of the silicone

resin aghegives neudedimngitwh palysiloxape o Fhemdhesivesfeldig dant
used singly or in combination of two or more members. Among the
adhesiesr theapolybsteingsiageiiesveslare sprefeipbleanid A ptkifienta or
plasticizer, a softener, an antioxidant, a filler, a_ coloring agent such as a

dEatd- 5iGRABNPE: T SiRe Lan HREmARRGH HE abheshe 18750Tding to

3ecoiding to needs. Thickness of the adhesive layer does not have any
limitation. However, the thickness of the adhesive layer is usually in the
range fromdkioesR0 coim teine préafesalilydn thesandge #omato bavemany
Methods for forming the adhesive layer on the base sheet do not have

ArymirhidisH andI0HRYRE methstistdei ke assd O FhERe iR Hicidd Y or
for exam i,metho whichncomgi(s)es a[%plyilfg by air knif c%a}ggé,rbaltg e in
doater até, gt drd86atet Bilcdate ) irt4® itek e CoaterY
lgﬁfg GOMefe SCFERN $oatersllaygy bar coater, kiss coater or the like, and
drymg'Methods for forming the adhesive layer on the base sheet
do not have any limitation, and various methods can be used.
The methods include, for example, method which comprises
applyingbyairknifecoater, blade coater, 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 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 hroad 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 ghip with g, guide Park L 1randihen Segt-Bessine e lCiiber1y

The mounted position of the IC chip 12 is Shown in FIG. 2. The condition
attheieht@ressingdsisgsaally ashad 1tp 360 ChendanyeO fadNOgf, and400
for 1 second to 1 minute. 14 The thickness of the IC chip can be selected
Btdperly according to needs and usually in the range from 50 to 400 Itm.

AS thez?% Mg dé‘&%@%&@#%%??&gggﬁgﬁﬁs %%”d%%ii’go‘%%?é%%énd

non-conductive pastes can be use e present invention will

be pARRIBELbY 8 XFBHesNOfR> rLaRETRIaLY HA e paxinaragmaphdn used.
addition, the present invention was not restricted at all by these

examples. (Example 1) Polyester type thermoplastic adhesive (produced
by TO gBO CO., LTD., trade name "VYLON 30SS" ) was applied by
WMUFe ESater on one surface of polyethylene terephthalate film ( having

abscisga lepatheiAOHEL OIdinaie1ength-of, #09 fer 18P #hifk1RSS Ohore

50 /im ) of the base sheet 1 in an
concretely in the next paragraph. In addition, the present

invention was not restricted at all by these examples.
(Example 1)

Polyester type thermoplastic adhesive (produced 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, on the surfaceof 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 etching-treated with a solution of ferric

chloride to remove the portion other than the circle circuit



amount to form the dried thickness of 5 ,am, to laminate the adhesive
layer. Further, on the surface of the adhesive layer , an electrolytic copper
foil having thickness of 35 ,Ltm was Reated 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

linen3 (3nieRPaLAKIBE;PLYINALS enoth Ok 16 HYILANC ARSAESA, IBNGIREL 1 5+

47 mm in the most outside ring (having line width of 0.2 mm) and in two
molknting pasiscdrad indithted iall&l 1, dywetean pobting orethodfdhe the
printed electrolytic copper foil was etching-treated with a solution of ferric

GHETIE BB B Boftidh BTHAHIhhhRReEhdlhcRELk S FhEXdigline
t ti 4. And t , th [ ist i dwi

R TR b R MR S0 e o B S ARG Re o> 4
wirthiafdhsaeiretit 48 nfede B niheiMguRtingipad 4 ¢haying thigkaessoad

of 35 ,u m), the pad clearance gap 7 (having width of 200 /.tm) , the
isreatisactor BRWanwGEsize 0t BB% fo e FRRIMpgSUIRE Saebaeftiigrea

IC_chip and shape of roughly circle having diameter qf 1 mm), the, .
e RatRroh WA BUSEy o WAIHL oY (h Be s o=

semiconductor m ng p guide ep

Wiglth ofR09/Imcand gxignded Ay 209 iR st aight dingf qyiside paths 9
direction from the circumference of the IC chip ) and the guide mark 11,
ghakawnyg ddpthlolh obligmioneddudtithie areuidinge: i odtide exastimside by

ringoof the electronic circuit 2 (antenna) and the mounting
2004m in straight line of outside direction from the

circumference of the IC chip ) and the guide mark 11, as shown
in FIG.1.

In order to conduct the circuit line 3 of the most inside
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, ultraviolet
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 ¢#m, 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 gm). Plural flip chip mounting

substrates were obtained.



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, ultraviolet; 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 Jim) of the cured product of the

ultravi ur INk: silyer 2ra icle di r of
Siver ALCHE ar S B8 N B IR R e BTAcR by
therssaeiting pelyesteetesimk Ve plintechin Jine shapeaeldsgadrnitiron” ) ,
the surface of the insulating layer 5, and dried at 110 C to form the

juhsheFSRliAG PARIPS (ARG ierptrd$ 18 nimradnasst PmARERA

thickness of 23 /tm). Plyral flip ¢chip mounting substrat )ere obtained., .
e At M e R R SRR
MA TR SHHEAF LB Rf @00s, Eﬁ?@efrlefgeé}{"f BTM Indh8ubstrate.
semiconductor mounting paste (produced by KYOCERA Chmeical
Gorportiomprade fameed AR04D2EE L was Bpphedotttherbmbdsetfionhip
8 of the flip chip mounti?tg substrate. A wire bump was formed at th

SRERTHE SOrHU TS ST PRSI e fiEAsts name of » £7copEr
REWGONRYETORS: Uageinarse of jUCADE »aa4iag rdioalalengih f 45

1.45 mm, abscissa length'of 1.45 mm and thickness of 150 Um) with a

galdawidechhie Ka&bip vag sonnestedriotheangonting pads by 1C chip
flip-chip-mounting of heat pressing in the condition at 220 C, under 200 gf
YAG PTRREbREstPhtibenicity b ik RedRiptntduntéd RupbtRemounting

of heat pressing in the condition at 220 °C, under 200 gf and
for 7 seconds. Thus, twenty of the IC chip-mounted substrate
in which the fillet was formed at the outside of the
circumferenceofthemountaﬂICchip,weréprepared.Thefilet
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 “I/CODE EVALUATION KIT SLEV400”), and then, placed
inanenvironment confirmationtest machine (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



in which the fillet was formed at the outside of the circumference of the
mounted 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

he twenty C chip-mounted substrates were con
RS A O BT e Faae o o1 OB EUALUATION® °F

KI1$khY400T, andikeroyiaasd T asienyviraomeneaosfimiatioatest,
machine (produced by ESPEC CORP., trade name "SH-241 type small
environment test machine”) for 1000 hours under heat and humidification
of g}(ga%afd ?EO % RH. After the heat and humidification, the electronic
cir(cwt Whs Te g\t room temperature for 24 hours. Again, the act

Conﬁm@i@“ﬁ%@%&@%ﬁ&ﬁ%@“@%@tf@% %@eﬁﬁéﬁﬁm@@r% the
were no electronic circuits of malfunction among twenty IC chip-mounted
stibetr ates hdExasn glest)rTideefliplohBxampheny sisstpdtetbad prepatedinlm
the same method as described in Example 1 except that a thin film la

TG BFE bl R ISPt ¥ i g P8 te SRATe (RSANS aigetdFo g%pe
ML 3AG aSias £hd8 P b area of fhe maunfing suuface ofghg IG £, of
was forimed by etching to the broad section 8 shown in FIG.3. Next,
tolentpd@ nehipgmeuntbacse bsfratde weteqhidpgredan the saste metktdiatng
described in Example 1. The figure extruded with the
to the broad section 8 shown in FIG.3. Next, twenty IC
chip-mounted substrates were prepared in the same method as
described in Example 1. The figqure 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



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; 4C chip-mounted substrates were
conducted in the same method as described in Example 1. The filet was
formed uniformly at the outside of the circumference of the mounted IC
iy Youkensefvalion by vyl yedten Jiom i bAGde gl {he basen o
sheet 1, but there were no voids. As the resu e eIectro nic circui
@/zalLﬁtmntfieremaemmeteetreei@dcircuits of malfunction among twenty
IC chip-mounted substrates. (Comparative Example 1) The flip chip
mountifg 8 s FRER W8P aF 8 T it 88rie RReHTPAY Bdsthldei§ ame

EX%}}%‘&‘ 1 ex%eeo thatba ﬁ:ountlggﬁo\ﬁfad 4 without a semiconductor

mountlng paste guide pa as’s nmn I]:I'G 4 were used. The IC

chip- mw&teﬂe%u,bsm@ée%x\eéee&mfesl@&ﬁ%a@@ama@@@é of twenty
described in Example 1. Further, the electronic circuit evaluations of

themh le-seipnhednsad stiyattaesiesie conditded :'metémameth@d:hod
as described in Example 1. V0|d bserva onb visual was tried from
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substrates. The flip chip mounting substrate of the present invention
voids. As the result, there were ten electronic circuits of

malfunction among twenty IC chip-mounted substrates.

The flip chipmounting substrateof 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.



can reduce voids that might be produced in the semiconductor mounting
paste, when flip-chip-mounting an IC-ghip on a flip chip mounting
substrate. And, the flip chip mounting substrate of the present invention
can prevent the imperfect contact, the malfunction or the crack of the IC
chip. 19 CLAIMS 1. A flip chip mounting substrate which comprises an
electronic circuit composed of a circuit line and plural mounting pads
connected to both ends of the circtitifie formed on one surface of a base
sheet, wherein the plural mounting pads face each other and are spaced
12 padclearance gap @patkene aymorersamicondugtarmounting-paste  an
uide paths are, formed in the mounting pads; a broad section for
RSSO anirSprasdiRgTBSH I the e cottidctor L Fasig =
dorcopnesting-torandCichip isfarmed inm pact of thei patl releasanse gapine
and a thin film layer is formed in a center section of the broad section. 2.
SPhEHE HipniStitting Stibstrate as claimed in claim 1, wherein a width of
the semisenductotemeuntiag paste.guide paids iSitéhesrangefiem 5itb are
600 pm. ABSTRACT Theasgresent invention provides a flip chip mounting

b5t ateSAhich ehbT &% afF 8lectronic circuit composed of

one or more semiconductor mounting paste guide paths are
formed in the mounting pads;

a broad section for pressing out and spreading
uniformly the semiconductor mounting paste for
connecting to an IC chip is formed in a part of the pad
clearance gap; and

a thin film layer is formed in a center section of

the broad section.

Z. The £lip 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 um.



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 gngd spaced a pad clearance gap
apart, and one or more semiconductor mounting paste guide paths are
formed in the mounting pads. The flip chip mounting substrate can reduce
voids that might be produced in thgsepiegnductor mounting paste, when
flip-chip-mounting an IC chip on a flip chip mounting substrate.

The present invention provides a flip chip mounting

substrate 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.
The flip chip mounting substrate can reduce voids that might
be produced in the semiconductor mounting paste, when

flip~chip-mounting an IC chip on a flip chip mounting

substrate.



