2 7 0 E C 2004 MOUNTI NG BOARD AND ELECTRONI C DEVI CE USI NG THE SAME :
BACKGROUND OF THE INVENTION 1. Field of the Invention [0001] The pfdstbti004
invention relates to a nounting board on which an el ectronic conponent
can be flip-chip nmounted using bunp electrodes, and to an el ectronic
device using the nmounting board. 2. Description of the Related Art [0002]
In known el ectronic devices, an el ectronic conponent, such as a

sem conductor elenment, is flip-chip nounted on a circuit board using bunp
el ectrodes. Such electronic devices are fornmed by nounting the

el ectroni ¢ conponent having bunps face-down on connection el ectrodes
formed on the circuit board, filling a gap between the circuit board and
the el ectronic conponent with sealing resin, and heat- hardening the

seal ing resin | MOUNIVEG. BOARDSAND POECERONICEDBRITE USENGI THBISIANpBar d

and the el ectronic conponent contributes to mtigation of thernal stress
applied to the bunps due to the difference in thermal expansion

coef ficient YND QF I8 BWYENTENponent and the circuit board.

[ 0003] In such electronic devices, for exanple when sol der bunps are used
as the bung ﬁ*iaﬁto?gngvmﬂﬁni nsulation filmis formed over wiring

el ectrodes to ol der fromspreading (wetting) nore than
necessary. To@l] nsuTke present invaniién RlA& to dseduthing bosrdenanlitie an tletrgnyeri ng
an appropriate portion of netal plating, such as Au, or in order to
prevent the SAMPPR sarebe Aligedp moynics asing bympi elgstigdes and togm elerdrogicr cui t
board. [ 0004].,. Ei . he structure of an el ectronic device of
the rel at ed%]'gl‘r“tc%qﬁp%gﬁg?g%ﬁl@%%\%&ati on film31l is formed on substantially
the entiret Q. @esarigtivnf@aBe Rélated At rcuit board 30. The insulation film 31

has openi ng portions or uncoated portions 3la in a one-to-one relation
wi th wiring [0t  olndaposn elecropicaievicss ap slasiapicsempPas, sughasé s slightly

wi der than ts&ﬁic%%ﬁc‘?oﬁ%%]ﬂérﬂpis \ffi]g-l':ﬂg n?(lu%?etdro%daeci?c%itiﬂ?)aﬁir &%{g lsu(?nﬂ: DRLbides.

Such electronic devices are formed by mounting the electronic component having

bumps face-down on connection electrodes formed on the circuit board, filling a gap
between the circuit board and the electronic component with sealing resin, and heat-
hardening the sealing resin in an oven. The sealing resin between the circuit board
and the electronic component contributes to mitigation of thermal stress applied to the
bumps due to the difference in thermal expansion coefficient between the electronic
component and the circuit board.

f0003]  In such electronic devices, for example when solder bumps are used as the
bump electrodes, an insulation film is formed over wiring electrodes to prevent the
solder from spreading {wetting) more than necessary. The insulation film is also
useful, for example, for covering an appropriate portion of metal plating, such as Au,
or in order to prevent the wiring electrodes from being stripped off from the circuit
board.

[0004]  Figs. 8 and 9 show the structure of an electronic device of the related art.
[0005]  An insulation film 31 is formed on substantially the entirety of a surface of
a circuit board 30. The insulation film 31 has opening portions or uncoated portions
3]a in a one-to-one relation with wiring electrodes 32. Each of the opening portions

31ais slightly wider than the corresponding wiring electrode 32 in order to improve



-1 2 7 D E C 2004 the positional accuracy. Small recesses 31b eachy h@¥( o
a depth equal to the thickness of the insulation film31 are forned at
both sides of each wiring electrode 32. The insulation film31l is
typically formed by printing solder resist, and the thickness of the
insulation film31 is about 30 pmto 50 m [0006] An el ectronic conponent
33 is flip-chip nounted on the nounting board 30 by connecting bunp

el ectrodes 34 with portions of the wiring el ectrodes 32 exposed at the
opening portions 3la. Wien sealing resin 35 is filled in a gap between

the circuit ,board 39 and

the_el.ectroniG,c nent. 33 he,seal i,ng resin
35 1 Love. t hr'BEBRIGSE BB ecknamRGFooRS TR ERTERIER & fotth e §s yitnsRS
action. Howeyfke inkW8ti6LHRS 3 SreXdRndtPUDoth si8dtRlfleadtPW IR, elddivede GRUThOY ai r
bubbl es 36 to be trapped. The trapped air bubbles 36 “cause voids to be

gener at ed i rinsulgidncfildedkts typedliyigrmekbnpdsing selder resist @ind ghei thickness of the
reliability.. 0007 roposed in anese Unexam ned Pat ent
Application’ _?tfoé‘aélfréil %(?.%8“@%1‘5%%%6&’5’% met hod to overcome such a
problemis tigopg)Ser nldiceudRRt! donfpohéin 38 i€ffh-cHip Bldufel 07 hemobRind Joakd "0

sealing resin by applying a vacuum or l;y ppl'ying ultrasonic Vvibration.
[ 0008] Howeusrconsentingdudp adeatiodes 3t with portions nbthe atinag sleetiddes B2 \egpased at

e b SR BT, \Phe s AR SN Sl
ol oct rodes aFerd STFEERESlerPHUECoRORRETL I SR, RAnoB A RREn et
i nvention alad qveothe diesslation ile & rbyrdapilldevactien u siomgvemihe recessest3ilb davoar d
e Sl o sBLeE e aabAC M ERuREPTR el BB,
principal sy, ackiddioHedeRetafeiGh iHe ddRiehod SBfing st thus$educing its
reliability.
[0007)  As proposed in Japanese Unexamined Patent Application Publication No.
8-153752, one method to overcome such a problem is to insert the sealing resin and
then defoam or de-air the sealing resin by applying a vacuum or by applying ultrasonic
vibration.
[0008] However, such a de-airing process is not always effeclive to remove the

trapped air, and voids may still be caused.

SUMMARY OF THE INVENTION

[0009]  Accordingly, the present invention provides a mounting board in which

recesses formed between an insulation film and wiring electrodes are reliably filled
with sealing resin.

[0010} The present invention also provides an electronic device using this
mounting board and having a void-free structure.

[0011] In an aspect of the present invention, a mounting board includes a base
substrate having a first principal surface; a wiring electrode formed on the first
principal surface of the base substrate; and an insulation film which partially covers
the first principal surface of the base substrate and the wiring electrode. The

insulation film has a coated portion where the base substrate and the wiring electrode



principal surface of the base substrate; and an insulation filmwhiZPDEC 2004
partially covers the first principal surface of the base substrate and
the wiring electrode. The insulation filmhas a coated portion where the
base substrate and the wiring electrode -2 2 7 DEC 2004 are coated with
the insulation film and an opening portion where the base substrate and
the wiring electrode are not coated with the insulation film An

el ectronic conponent may have a bunp el ectrode forned so as to

correspond to the wiring electrode in the opening portion, via which the

el ectronic ¢ onent . -be unt,ed n the.nmounting,board. Th ni ng
or ti on ay 204 Farta itk e TR TG avd Bu P B B s hees B o
each side ofanf g Wiringle@bBE hleQRecodéd WHE HRARNIIRHIAR. | KR eldBYonig U r ound
an end of the wiring el ectrode and thereby forma U shaped recess at the

end of the canpongnt @aydtavedbumpalectderfirmed Ao gatw doetespomd to hie Wiringt

princi pal su fac& of .the .base .subst}r@'{fﬁ ﬁn the.electronic c rrponené S
filled withSESUPHsH the opeping porfigp.a it %g‘ef}&a%@%ﬁﬁeat may Be BRppked; e,
where L den N T4 ' . trate
exposed at S’ ?\‘gﬁ%%jlggfl%%or ti %\f?\éj&a{% gﬁa‘;g @ gﬁ%{ ,ngptgk fgaedaéeh[?lg E"Aﬁ@é E‘Jgﬁﬁ’{kﬁea'h@

i nsul ati on fthdreby {od@Bb2EceEhen eath sideodf theeviningnéleairodes attthe bperfing prtip fifaiy on
of the base substrate osed a& ni n%y ortion in the insulation

X t he op
filmto theSPHP "é‘d'l"ﬁ ¢ WHIE G Wﬁﬁ%ﬁ?‘gweff’i sa b-daped recessit Bie e8dual
to a predet ' . [ : ween
e opent ng b ehindtfond, Wise SR, Aad Baver PRt GhfiRRbal AFIRE oPENT
and ensur i ndpase sobstthté ardths tetactrbnic eompOfend s filtudewisipssalifg essin. Vin thig

satisfying LIT z 2. the width L of a recess fornmed in the opening
portion is mquatingbp3rdi hdreddvstistied, where Indenases the pumimars widih of 3 RoHIRET ei n
to realize val.d- t r . . Hop-rel abil ity seal ed
constructi or??éhgﬁiagcegl{b?’gg i"%ﬁ‘%&” Fﬁmg§gig‘{l|§%ﬁ§r?lgn 3?%3@"@‘8% FEBJ‘:!%%? 3?@ n
wi t hout any issakgioalfilge- ai ri ng operation is carried out, thus reducing the
production cost. [0014] The viscosity of the resin is one of the

i nportant f 40413 s f e @tie o thefminimum width L of the portion of the base substrate

exposed at the opening portion in the insulation film to the thickness T of the
insulation film is greater than or equal to a predetermined value, thus ensuring that
each recess formed between the opening portion and the wiring electrode is filled with
the resin and ensuring a void-free structure.

[0013]  More specifically, by satisfying L/T = 2, the width L of a recess formed in
the opening portion is relatively increased so that the resin can easily flow therein to
realize a void-free structure. Therefore, a high-reliability sealed construction can be
realized. In addition, a simple sealing operation without any special de-airing
operation is carried out, thus reducing the production cost.

[0014]  The viscosity of the resin is one of the important factors for successful
filling with the resin. The viscosity of the resin depends upon the temperature;
however, a preferable viscosity range is from (.02 Pa*s to 10 Paes, and more
preferably from 0.4 Pa*s to 7.3 Pas®s.

[0615)  In another aspect of the present invention, a mounting board includes a
base substrate having a first principal surface; a wiring electrode formed on the first

principal surface of the base substrate; and an insulation film which partially covers



filling with the resin. The viscosity of the resin depends upon they70EC 2004
tenperature; however, a preferable viscosity range is fromO0.02 Pass to
10 Pass, and nore preferably fromO0.4 Pass to 7.3 Pass. [0015] In

anot her aspect of the present invention, a nounting board includes a

base substrate having a first principal surface; a wiring el ectrode

formed on the first ©principal surface of the base substrate; and an
insulation filmwhich partially covers -3 2 7 0 E C 1004 the first
principal surface of the base substrate and the wiring el ectrode. The

I nsul ation fjl as. a coated tion re t base sybstrate,and the

W ring el cctPbEs PRPEPECRIEtE ohinhbi s OPTGl ndiind M Hegiosa fnfnconr ca
portion W_heriﬁfﬂ]ﬂ?olpﬁl%?ha%lhb&ta(eﬁtp%rti(ﬁﬂ@hér@ﬁ1eVHa§é §ifbsPhi€ Ghd REGviRing eleirode0at ed
with the insulation film An electronic conmponent may have a bunp

el ectrode f careredatedwith theoinndaticrsilon dnd en th@ateidportgon where thedeiee substrate

openi ng portign, via which the electroni¢c co nent_may,L be npunted on

the mounti ngd"9dhe &.lr"wfé%\%wg@mcwéfwtﬁéhc lgplﬁ?}&qu%lmsﬁPF&&E‘”BF the base

substrate  anhdienGhaFhAHEABHATBIRAR forralsh bt RkottckborRRBlbd WirfugS! . | 0
ard, the t a

t he nmounting coated portion o e I nsu lon frlmifcludes a
first coat eclgidde dnthangesing powiod, vis odilichtthe elettranic edrpdnenkinantie mounted
substantially in parallel to each other with a _predetern ned spacing

t her ebet weerPTHE MMPERS hoasds Aiaapistweemi the Bist Prrral surlereral dhe Rise ppgtrate
electrode, afyd hiBURGRALGLIIhL Bl SiRENideEsih! 1P he 3hnbiRf BB hA! od
exten S I ng

portions is open an ubstantially o ogonally to the wr

el ectrode. [d¥afed]poktivr dfithe Bigsietiod fibn inthudesad fies cdatbdrporsioh andre decond
appropriate portions of the wri n{g el ectrode rather than on the entirety
an

of the wiri rigatdaonticaehichayend@hsianyallinin parable] torcaekaier wibghi ch air can
be entrappe rﬁeﬁ#ﬁﬁﬁﬁ&@a&h?@mﬁéﬂe q a%%h}i]& Eﬁﬂ’s&tnigligflfﬁﬁﬁ%éﬁal%%ean

i nner side coa portion. erefore, esimeastly flows
therein to remingztecarodq)iafd theamcsited portivs befw@ed e fSsnad sebendwoatedt ed
portion between the first and second .coated portions is, op

: en
or t hogonal | yPordonsis opgnrandgxends subsiatialyerthoggaally @ thiowHing defliodpment when

filled [0016)  In this case, the insulation film is formed on appropriate portions of the

wiring electrode rather than on the entirety of the wiring electrode, and there is no
small recess, in which air can be entrapped, between a side surface of the wiring
electrode and an inner sidewall of each coated portion. Therefore, the resin eastly
flows therein to realize a void-free structure.

[0017]  Since the uncoated portion between the first and second coated portions is
open orthogonally to the wiring electrode, there occurs no air entrapment when filled
with the resin. Therefore, a high-reliability void-free sealed construction can be
realized.

[0018)  Instill another aspect of the present invention, a mounting board includes a
base substrate having a first principal surface; at least one wiring electrode formed on
the first principal surface of the base substrate; and an insulation film which partially
covers the first principal surface of the base substrate and the wiring electrode. The
insulation film has a coated portion where the base substrate and the wiring electrode
are coated with the insulation film, and an opening portion where the base substrate
and the wiring electrode are not coated with the insulation film. An electronic

component may have a bump electrode formed so as to correspond to the wiring



with the resin. Therefore, a high-reliability void-free seal ed DEC 2004
construction can be realized. [0018] In still another aspect of tag
present invention, a nmounting board includes a base substrate having a
first principal surface; at |east one wiring electrode fornmed on the
first principal surface of the base substrate; and an insulation film
which partially covers the first principal surface of the base substrate
and the wiring electrode. The insulation filmhas a coated portion where
t he base substrate and the wiring electrode are coated with the

i nsul ation fj nd ni.ng. por.ti qn er he base substrate and the
wiring el ecterl'%) gdggnethggp 8@%%?@810 ‘{‘% %IVY?‘F‘\SEFQWISﬁOWPP?ﬁn?N?Ygﬁeé’&qup iC
conponent Mayh tha ioudtiRkBehra! ACkahMeevdedthE s PriAdpdl QuAd IROBe sRosiaR
wiring -4 27 DEC 2004 el ectrode in the openihg portion, via which the

el ect roni ¢ candphnelactrans/caseponontis &illed wrthtshaingresini iy theonewhting bgad, thet ween
the first principal surface of .the base substrate nd the el ectronic
conponent i s‘”ﬂ“ﬁﬁg“'&"ﬁ#"tﬁ g@%ﬁ%iq{d' Fﬁ‘é@ﬁw.‘)fle#qrﬂge b i“}gg‘"ti’@&"ﬁ]&, toygah
wiring el ect e é‘]’ﬁ:ﬁh ; ' . ' i
parallel to cgg%haﬂcﬁtp %\gf? , anlcszlH I%lﬁ%gloégg%ﬂ%mggnthﬁgﬁfaﬁ E&@Eﬁgltﬁ g%tg #g?%s akld

ort hogonal textenide ovarra plgrablyedftthoeretgaaiebtrodrs.ends over a plurality of the
Wi ring elect S. 019], That .is, the, opening portio({; i s continuously

f.
formed bet dj adBHS, thy PRARIPESIELeD @(fggm{i’“ﬁ]@rfﬁf“&c Y4z &eBhannel ,
into which the ' ' : Ry ;
into whic \bflggggec&om% fdind 4 Eftimubs et/ inRw Rich Yhd HER AR ABIRL ehor e

be realized. ] I'n st er aspect’ o e present ventlon, an
el ectroni ¢ dmid-free struntlredasthetedoratbevealtted.cri bed nounting board; the

el ectronic nen unted on the nounting bgard by connectjng the
bunp el ectr ﬁﬁg{) i t hi’hgg]o‘fnto?e}tﬁﬁ agect %éh‘?/\P’ieP% IMENEeR. PR CHRPELEUICEL t he
openi g por {h gRadthd MoveNEaFied nRRhlih®BoLl; hEe) | : the
sealing res iln P?‘fgl ed andrbﬁar @enggﬁlﬁ]r{ % %ap’ %et v‘?/eme?ﬁllﬁtE ﬁ@ﬁpf)@?ﬁ%}up%@?gal
surface of tthembastnghiasd batemactihg the beinpelacanie with painted of thO@Zddg An
el ectroni c devi cq usi ng t hﬁ above-descri b%d mount j ng board realizes a
electrode exposéd at the opening portion or the uncoated pottion. of the mounting
board; and the sealing resin filled and hardened in a gap between the first principal
surface of the base substrate and the electronic component.
[0021]  An electronic device using the above-described mounting board realizes a
void-free sealed structure having high reliability, while requiring no special defoaming
or de-airing operation.
[0022]  Other features and advantages of the present invention will become
apparent from the following description of embodiments of the invention which refers

to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]  Fig. 1is an exploded perspective view of an electronic device according to

a first embodiment of the present invention;

[0024] | Fig. 2 1s a cross-sectional view of the electronic device shown in Fig. 1;
[0025]  Figs. 3A and 3B are tables of experimental results of the occurrence of
voids with changes of the length L1 of a recess and the thickness T of an insulation
film, in which Fig. 3A shows the experimental result for resin viscosity of 0.4 Pas and

Fig. 3B shows the experimental result for resin viscosity of 7.3 Pa-s;



void-free sealed structure having high reliability, while requiring70t( 2004
speci al defoam ng or de-airing operation. [0022] OQher features and
advant ages of the present invention will becone apparent fromthe

foll owi ng description of enbodi nents of the invention which refers to

t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0023] Fig.

| is an expl oded perspective view of an el ectronic device according to a
first enbodi nent of the present invention; [0024] Fig. 2 is a
cross-sectional view of the electronic device showm in Fig. 1; [0025]

Fi . 3A l. f ' .. . f
vods wi th IPIRes &8 ST plingBP B BRALRAUBEEL e iRl e RET K BREE
insul ation gl eibodithenl shb@ingdhombPpssitidial RIRRhSHIE Bbidees Bl iringor
resin viscosity of 0.4 Pa-s and ™ Fig. 3B shows the experinental result

for resin videumideyansfthy oficrimg portioss;2 7 DEC 2004 [0026] Fig. 4 is a plan
view of a nodification_ af the electronic device accordi.ng to the.first
erbods ment | WS ng PSR CHUSHEIRSRPCE atY R ahF S0 B arkOdiing thy
el ectrodes ang bhfeRbSdinest @qﬁét‘n%@ﬂ ifvefddd; Fig. 5 is an expl oded

per spective view o? an el ectrontc device according to a second

enbodi nent o028k piFis énis aicrosestdtional Vid 283n élegtronic deviee ascomlingsieatthiohal
view of an electronic %gi\/i ce according to a third enbodinent of the
present i nvefBPimentRS ke presegt InyeRuon; " nar spect i ve view of a mounting
boar d of  t heggheCt I @5 & 98 Vb &RectRB MY &% Fbbntirfh bdaRP0he Flebtroric Hdviad
expl oded per[s(m% ivgqgiirielgvgyf:ﬁ %c %Pectrofrh lgbglg{/r%cbe&of th% reelf%t?ad 1art;

and [0031] FR@wn9niFig.®; cr oss-sectional view of the el ectronic device

h in Fig. 8. DE | PTI
shown tn H g[00§0] %%RB is angélxp?;de%“{)%ggleé\{ﬁfﬂ?e\%f I]l'l_l eE]eclztIr\ls{'EMév%\cI: of the related

art; and

[0031] Fig. 9 is a cross-sectional view of the electronic device shown in Fig. 8.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0032] Figs. 1 and 2 show an electronic device according to a first embodiment of

the present invention.

[0033]  In this electronic device, an electronic component 10 is packaged by face-
down mounting on a mounting board 1.

[0034] The mounting board 1 is formed of a ceramic board such as an alumina
board, a dielectric board made of ceramics, a multilayer ceramic board, a glass board,
a crystalline board, or an airtight board made of glass epoxy resin. A plurality of (in
this example, six) wiring electrodes 2 extending in parallel to each other are formed on
a surface of the mounting board 1. In the first embodiment, one set of three wiring
electrodes 2 faces another set, the electrodes of each set being spaced a predetermined
distance apart from each other. An insulation film 3, such as solder resist, having
substantjally a uniform thickness is further formed on approximately the entire surface
of the mounting board 1 using a technique such as a screen printing process so as to
overlie the wiring electrodes 2. The insulation film 3 has a predetermined number of
(in this example, six) opening portions 3a. Portions 2a of the wiring electrodes 2 are

exposed at the opening portions 3a.



[0032] Figs. 1 and 2 show an electronic device according to a first7pEC 700
enbodi nrent of the present invention. [0033] In this el.ectronic device,

an el ectroni c conponent 10 is packaged by face- down nounting on a
mounting board 1. [0034] The mounting board 1 is fornmed of a ceramc

board such as an alum na board, a dielectric board nmade of ceramcs, a

mul tilayer ceram c board, a glass board, a crystalline board, or an
airtight board made of gl ass epoxy resin. Aplurality of (in this

exanple, six) wiring electrodes 2 extending in parallel to each other are

formed on facg_of the unting beoard 1. 1n t finst epbodinent,
one set “of WIS W Asapo R bSO toneoth e b RRY St oes
of each set daBitRstiINaRBEgsnalieieliMMa difcBoROEMe IRARS elbERIBes 2C4ndot her .
An insulation film3, such as soldér resist, having substantially a

uni f or m t hi chalegpenisg partiohda hisoeossesdb ah ppthexdesaf dieycoriespoadingrvarisgr f ace

of the mountin oqr .usin echni.q such.as_a scree rinting
process so ec?rage 2vg‘? aﬁ'%ﬁglﬁ t&ﬁ' fqngﬁmbpégﬁ@r}gglagfseagh_rqqqgs ?%Qt‘ﬂp disteprs film3
has a predetqldaeidiitaie of eacﬁ'\ﬂriﬁé‘igéct?d@@drﬂaﬁhfférs GAl1Tog RRor L1 ons
3a. Portions 2a of the wring electrodes 2 are exposed at the opening
portions 3a.coréspondingopEniaf PdrtjodGabis ivdicabdian Lil nthEilgeralldistahee ppecdnrtte
portions 3a of the. insul atill%n film3 are subst,ant(jial | y orthogonal to the

| ongi t udi naloPaP§iBg innshsidewallsof fach epgninedortiks sdicgted byl and theni ng

portion 3a t ' h j j ring

el ectrode Znﬂﬁhﬁ&%@ﬁ?g&??gﬁﬁ?ﬂéﬁhgﬁ@ %HS%?ﬁﬁga ' eﬁgs':{]ﬁ%@@g@hq}qrﬂ\gcess 3b
(t he di st andaventiehyhe followdngleelfionfldpsearekatesfied: Wi ri ng el ectrode 2 and an
i nner sidewall of the corresponding opening portion 3a) is indicated by
L1; the lateral distance betweed-¥he opposi ng i nner sidewalls of each

opening portion 3a is indicated I‘;‘%I and the thickness of the
insulation film3 is indicated - 1n this enbodi ment of the

i nvention, tg3do! | pYbiher weldAlthORSBioP thedthMirmddni vwidttel of k pbrliod of the
mounting board 1 exposed at each opening portion 3a to the thickness of the insulation
film 3 is greater than or equal to 2.

[0037] The electronic component 10 is formed of a semiconductor device such as
an IC, a ceramic device, or the like, and has a plurality of (in this example, six) bump
electrodes 11 fixedly formed on one principal surface thereof. Tﬁe bump electrodes
11 may be formed of metal bumps mainly made of Au, Ag, Pd, or Cu, or solder
bumps. In this embodiment, the bump electrodes 11 are formed of solder bumps. The
bump electrodes 11 are bonded with the portions 2a of the wiring electrodes 2 exposed
at the opening portions 3a by applying a combination of ultrasonic waves and
pressure, a combination of heat and pressure, or a combination of ultrasonic waves,
heat, and pressure to the exposed portions 2a. After the electronic component 10 is
packaged by face-down mounting on the mounting board 1, sealing resin 20, such as
epoxy resin, is injected by a dispenser into a gap between the mounting board 1 and
the electronic component 10, and is then hardened. Examples of the sealing resin 20
include thermosetting resin and UV hardening resin. Preferably, the viscosity of the
resin 20 is 0.02 to 10 Pa-s in order to ensure that the recesses 3b are filled with the

resin 20.



L2/ T 2 [00361 In other words, the ratio of the mnimumwdth L of g7pE(C 2004
portion of the nounting board 1 exposed at each opening portion 3a to

the thickness of the insulation film3 is greater than or equal to 2.

[ 0037] The el ectronic conponent 10 is formed of a sem conductor device
such as an IC, a ceramc device, or the like, and has. a plurality of

(in this exanple, six) bunp electrodes 11 fixedly formed on one

princi pal surface thereof. The bunp el ectrodes 11 nay be formed of netal
bunps mainly made of Au, Ag, Pd, or Cu, or solder bunps. In this

enbodi nent , bunp. el ectr s.11 are.forned of | der. bu : .bunp
el ot rodes 100EIe BiGeHX et BTHE sSpeimRL e g o fle rvmiiear sF yille ™
exposed at dpigeQRE M VenRANI M Baest BbARAkHE thitkAess ITET th@insIAtOH film 3.

ultrasoni c waves and pressure, a conbination of heat and pressure, or a

conbi nat i on [0039]! t r K BiAcshaws g, expeximeptabresulpwbers the ariscositynef thi pratingl

portions 2a. After the electronic conponent 10 i ckaged by face-down
mount i ng on TeHE 2RasRdifag. pahig. 3B showy ‘%ﬁﬁxP%@Wtéd?ﬁgd’bﬁgég‘w oY of esi n,

is injected 0.a gap between the nmounting board I and

t he el ectroﬁng%gdﬂ%i‘%ﬁ?(?%dﬁgﬁﬁ IS then hardened. Exanples of the

seal ing resiog] | AGlsHALrbMAnSMBRE Shdten rEMiks 3shd AB, RAIdESRird Bbdepdn.
Preferably, the viscosity of the resin 20 s 0.02 to 10 Pas in order to

ensure that when the ce®sdshalengthd 1If ofIthertcesst3b to e thicka¢ss Txaf the insplaiorDEC
2004 [0038] FEigs.. 3 d 3B show experinmental .results of the oc ence
of voi ds. w HIP Gilnddel oYasingch SR RvReromrma YRid Fasalerdd wita BhE!

thi ckness T \afio Wa§ oieafel tifhi R Rqhdl k2 3Thud, SRR khe LT rdd ¥RO¥&ateNthan or
experi ment al resulg when the viscosity of the sealing resin 20 is 0.4

Pa-s, and Fiegual3B 2stiewscesses 3bwyrae sunsessiully fldad witivthersealing resis 28 svithpuiogir
the sealing resin 20 is

Figs. 3A ancF“é'B?pe\fiof'c&rq}éF gf ﬁ’gs"iﬁcgéfg’oéﬁhgﬁéssﬁéf p%%ﬁsgé%}lnﬁhaéﬁigéﬁélaﬁnﬁm o:‘ "
the recess 3hjid-fet BRcirbhie GPABSws Rhlizdae | nsul ation
[0041)  In this experiment, the width L2 of each opening portion 3a was 100 um.
When the L2/T ratio was greater than or equal 10 2, similar results to those shown in
Figs. 3A and 3B were obtained.
[0042] Fig. 4 shows a modified form of this embodiment, having a different
positional relationship between each opening portion 3a in the insulation film 3 and
the corresponding wiring electrode 2.
[0043]  In the example shown in Fig. 1, each opening portion 3a in the insulation
film 3 is substantially orthogonal to the longitudinal direction of the corresponding
wiring electrode 2. In the example shown in Fig. 4, in contrast, each opening portion
3a is formed around one end of a wiring electrode 2 forming a U-shaped recess 3b.
When L/T = 2 is satisfied, where L denotes the minimum width of a portion of the
mounting board 1 exposed at the opening portion 3a, that is, the distance between a
side surface of the wiring electrode 2 and an inner sidewall of the opening portion 3a,
and T denotes the thickness of the insulation film 3, the recess 3b can be successfully
filled with the sealing resin 20 to realize a void-free structure.
[0044]  Fig. 5 shows an electronic-device according to a second embodiment of the
present invention. The same reference numerals are given to the same portions as

those in the first embodiment, and a duplicate description thereof is omitted. Here, in
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film3, i.e., LI/T, was |lower than 2, whereas no void was observed

the L1/T ratio was greater than or equal to 2. Thus, when the LllTﬁ?gFFgmM
was greater than or equal to 2, the recesses 3b were successfully filled
with the sealing resin 20 without air entrapped, regardless of the
viscosity of the resin 20. Consequently, a high-reliability void-free

el ectronic device was realized. [0041] In this experinent, the width L2

of each opening portion 3a was 100 p.m \Wen the L2/ T ratio S, greater
than or eqihid mpunting board, L3/T3 22us sajistied, whsse T3 dentes the nﬁnw%ﬁdg%awe

havi ng - aPt st aksecpLscinatronty Aandnen b Berdbth Ssaib S B EORER, |

3a in the {)(ﬂ_ﬁ%g:{ion film3 and the corresponding wiring el ectrode 2.
[0043] In e exanpl e shown in Fig. 1, each opening portion 3a in the
i nsul at i on[00#5] M JInitlse sobrsd emboditnlent, tretihodatival filo3 gmrib%'gli the dirftal

direction of the correspondi, Wi rin t _
' P, °1, cmhodt ase ceontopHat e Bneda e 4 BT e ona
of a wirin [ . ' ) .
o o BoFES S RS o i s 1
mount i ng bgRfdbetfweRr P08 SchicH ark Bebstatially gribegdniio tBawiringeledtedes Be Tdest ance

between a side surface of the wiring el ectrode 2 and  an .inner sidewall
of the opennsogtedqortiornd Between Hig ﬁﬁ%ﬂﬂ%ﬁ%“t%é“’&ﬁf’ﬂﬂ?é&&“éfs BRB®} nsul ati on

ims, ST ! ! !
20 To teal SRR AtpF@RAT 06 EFTEPhdte yhing Biide, N2 sealing resin
el ectroni cigRe] Ce BRITR Hk figst embadintsnenhis embodinteantoesinot have ppas efit

invention. The same reference nunerals are given to _the same portiagns as
those in t teeesses Srmediondherra sidesaf eaddwm&?g%"éméégcri St“i“S?P“F%E?‘é‘BP%i s

om tt ed. Hﬁ%ﬁv’gpriét 3 1ra§ﬂ@tsgg5{d§: %pegfﬂotr[%ﬁ 4%3@411%%5%8%5%&&@%%%? 2 s

sati sfi ed, _ SR oM t hi ckness rst and second
coat ed por {iRAfngbedtd 12nd ke HactetRNOt@Bpones! Hatodedllediwidnthersealatgadsin

portion © 20 without any air being entrapped. A void-free sealed construction can therefore be
realized.
[0047] Figs. 6 and 7 show an electronic device according to a third embodiment of
the present invention. The same reference numerals are given to the same portions as
those in the first embodiment, and a duplicate description thereof is omitted. Here, in
this mounting board, L4/T4 2 2 is satisfied, where T4 denotes the minimum thickness
of acoated portion 8 and L4 denotes a clearance of an frame-shaped uncoated

portion 9.

[0048]

[0049] In the third embodiment, the insulation film 3 described in the first
embodiment is replaced with an insulation film formed of a first coated portion 7
which is coated upon an inside portion of the mounting board 1 including the inner
ends of the wiring electrodes 2, and the second coated portion 8 which is coated upon
the outer peripheral portion of the mounting board 1 including the outer ends of the
wiring electrodes 2. the frame-shaped uncoated portion (opening portion) 9 is formed

between the first and second coated portions 7 and 8. In other words, the uncoated



[0045] In the second enbodiment, the insulation film3 described i 7bE 2004
first enbodinent is replaced with an insulation filmformed of the first
and second coated portions 4 and 5 which extend in parallel to each

other with a predeterm ned spacing therebetween and which are
substantially orthogonal to the wiring el ectrodes 2. The uncoated

portion 6 between the first and second coated portions 4 and 5 i s open
substantially orthogonally to the corresponding wring el ectrode 2.

[0046] Unlike the first enbodiment, this enbodi nent does not have a pair

of recesse ' ch L WL I T
uncoat ed por ({rgéﬂg% ﬁ'@ts %@H%AHWelﬁ??!?@ttgglﬁgglglgg\gdﬁaﬁg%g? é%?&p%)ggﬁgﬁjge%ggnd 5
al |l ows a gapwhaigedsirotdés2. nounting board | and the el ectroni c conponent
10 to be filled with the sealing resin 20 w thout any air being

ent rapped. AMRl- f Asdn dheaseeendcamadiment; this erpbpdimentsiooy Bothave p eetesszed.

[ 0047] Figs. { n el ectraoni i according to.a third
enbodi ment ofP g"?(ﬂﬁejt %‘F@gg%\l{) P?ar?\géwﬂflf]%ﬁg_(#ﬂ%ee%aﬁ@e ?peef]@gé}?ggmhﬁf{?é?]ﬁlas are
given to theondfiBouRPhhARNSubRRniAIN062hdgdnklNg thd WitingRIERAEHEN and BRdedling
duplicate description thereof is omtted. Here, in this nmounting board,

L4/ T4 2 2 i gegaldilleddn a gppbeiwean thenoewsing heandi Iindithe elactedniesampaiental 0
coated portion.,8.and.L4 denotes cl.earance .of an. f rame-shaped cpat ed
portion 0.  SODABP™S s SPETRE BRDCT ! e JRENEE REMOn SLHE b scresYbrIRSd m 3
descri bed i nyfilthelseslsdg reﬁﬂ@ggﬂhﬁ?fgalitia%&i%icﬁf‘r@éﬂse‘ﬁ’leﬁr&oﬁﬂrﬂcﬁ%‘.' ation film
formed of a first coated portion 7 ich is coated upon an inside

portion of t[#8SHounilhagresertaventipmid nodlingted te therabeye-desadbeddmbpddiments.i ng

el ectrodes dt second coated porti.on. 8 ich iis coated upon the

out er perip_ﬁgp 'poﬁ?‘mﬂmd‘f‘gP‘?{ﬁoﬁgd’?\&rﬁ‘ﬁdb‘b%(ﬁ%eiaﬁélf@m%’ﬂtﬁﬁh'eh‘ uter ends

of the wiridghodielt! Rslesve thik Eﬁn&feﬁ@f%ﬁ?@@ m:qgﬁhﬁlg poRidn Phal Bpeni ng
nd secon

portion) 9 is fornmed between the first a coated portions 7 and
8. | n ot her Tnonetbas ieeconiinums @gening porTioBE oge ReiDg transverse to the first set of the

wiring electrodes 2, and the other continuous opening portion being transverse to the
remaining wiring electrodes 2.

[0053] In the above-described embodiments, the bump electrodes 11 formed on
the electronic component element 10 are bonded with the wiring electrodes 2 on the
mounting board 1. The present invention is not limited thereto The bump eiectrodes
11 may be formed instead on the wiring electrodes 2, and the bump electrodes 11 may
be bonded with electrodes on the electronic component element 10.

[0054]  The electronic component 10 of the present invention is not limited to a
semiconductor device, and may be a piezoelectric component including a SAW
(surface acoustic wave} device.

[0055] Also, the locations of the uncoated portions (opening portion) where a
mounting board and wiring electrodes are not coated with an insulation film, are not
Iimited to the locations shown herein. The uncoated portions may be formed midway
along the wiring electrodes, or may be formed around the trailing ends of connection
electrodes, for example.

[0056] Although the present invention has been described in relation to particular

embodiments thereof, many other variations and modifications and other uses will
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portion 9 is substantially orthogonal to the wiring el ectrodes 2, ?W%EEZM‘
extends over the wring electrodes 2. [0050] As in the second

enbodi nent, this enbodi mrent does not have a recess forned at each side

of each wiring electrode 2. The opening portion 9 fornms a continuous
channel substantially orthogonal to the wiring electrodes 2, and the
sealing resin 20 filled in a gap between the nounting board 1 and the

el ectroni c conponent 10 easily flows in the opening portion 9. The
opening portion 9 can be successfully filled wth the sealing resin 20,

nvent on | taoe EppS oS RUREY RORE RE Th Rl AERIen RRERAGTERRD ) e

openi ng por tliMmitedPby thelspéciieldistloshehsbpe of a frame in the third

enbodi ment; however, this is nmerely an exanple. The opening portion 9 may
be forned as two continuous opening portions, one being transverse to
the first set of the wring electrodes 2, and the other conti nuous
openi ng portion being transverse to the remaining wiring electrodes 2.
[0053] In the above-described enbodi nents, the bunp el ectrodes 11 forned
on the electronic conmponent elenent 10 are bonded with the wiring

el ectrodes 2 on the nounting board 1. The present invention is not
limted thereto The bunp electrodes 11 may be forned i nstead on the
wiring electrodes 2, and the bunp el ectrodes 11 nay be bonded with

el ectrodes on the el ectronic conmponent el enment 10. [0054] The el ectronic
conponent 10 of the present inventionis not limted to a sem conductor
device, and nay be a piezoel ectric conponent including a SAW (surface
acoustic wave) device. [0055] Also, the locations of the uncoated
portions (opening portion) where a nounting board and wiring el ectrodes
are not coated with an insulation film are not I|imted to the |ocations
shown herein. The uncoated portions nay be formed m dway along the
wiring electrodes, or may be formed around the trailing ends of
connection electrodes, for exanple. [0056] Although the present

i nvention has been described in relation to particul ar
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enbodi ments thereof, many other variations and nodifications and otegE( 204
uses will 27DEC 2004 becone apparent to those skilled in the art.
Therefore, the present invention is not |imted by the specific

di scl osure herein. 2 7 BE C 2004 WHAT IS CLAIMED I'S: 1. A nounting board
conprising: a base substrate having a first principal surface; a wiring

el ectrode fornmed on the first principal surface of the base substrate;

and an insulation filmwhich partially covers the first principal surface
of the base substrate and the wiring electrode, the insulation film
having a coated portion where the base substrate and the wring

el ectrode ar‘mﬁﬂaz @,!gl ﬂfsf insulation film and an opening portion
where the b S Mtﬁ ‘the wiring electrode are not coated with
the insulation film wherein L/T L- 2 is satisfied, where L denotes the

m ni mum wi dt h of B ApRblnthiy thrd engiasg: substrat e exposed at the opening
portion and T denotes the thickness of the insulation film 2. The
nounti ng board accor diakpse substraiehayingisiprincingb syai ng porti on

straddles the wiring el ectrode. and.ther fRIIB -a.l si de of
the wiring electrode.? %M g%{?rﬂjgedg)gé]?edﬁlggﬁ%&ﬁ aﬁé‘???oce&qél?e?n&%

wherei n the QBaMt@IGnAOrtion surrounds an end of the wiring el ectrode and
thereby forms a U-shaped recess at the end of the wiring electrode. 4. A

nmount i ng board conpri simigsulatidsafilen whishpeially isevars thedirst pracipst switicpaf
e e hEbRY sEbSL Sain SRS 1 20roddFint sklariBh i R Png 3 ob@E Bortlon' M@
where the base substrate and the wiring electrode are coated with the insulation film,
and an opening portion where the base substrate and the wiring electrode are not
coated with the insulation film,
wherein L/T = 2 is satisfied, where L denotes the minimum width of a

portion of the base substrate exposed at the opening portion and T denotes the

thickness of the insulation film.

2. The mounting board according to claim 1, wherein the opening portion
straddles the wiring electrode and thereby forms a recess on each side of the wiring

electrode.

3. The mounting board according to claim 1, wherein the opening portion
surrounds an end of the wiring electrode and thereby forms a U-shaped recess at the

end of the wiring electrode.

4. A mounting board comprising:
a base substrate having a first principal surface;
a wiring electrode formed on the first principal surface of the base
substrate; and
an insulation film which partially covers the first principal surface of
the base substrate and the wiring electrode, the insulation film having a coated portion

where the base substrate and the wiring electrode are coated with the insulation film,
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an insulation filmwhich partially covers the first principal surf 9 004
the base substrate and the wiring el ectrode, the insulation filmh |rﬁg gﬂ
coated portion where the base substrate and the wiring el ectrode are
coated with the insulation film -12 2 7 DEC 2004 and an uncoated portion
where the base substrate and the wiring el ectrode are not coated with
the insulation film wherein the coated portion of the insulation film
includes a first coated portion and a second coated portion which extend
substantially in par al | el to each other with a predeterm ned spacing
therebetween nd orth al.to e W rin

el ectrode. -0 PHCbALL B EaR SERIAEh b i teufe AR P b kit oo e
portions is cda&grwlgp@,gti@mdt@hlfﬂmort hogonal Iy to the wiring el ectrode. 5.
A rmounting board conprising: a base substrate having a first principal
surface; at |east one wheremghetetudpueor of the hsolation élifiiimcudes mifingticpated

surface of the. base substrate; and a nsul ation fi] m whi art al |
covers the fROTUPD K hiecpnd coaledpartion,y ‘*ﬁéteﬂ §%b5é%98§{'¥m%af pﬁﬁ i’Wl rlyng

el ectrode, (gﬁ er VAT ua@rrafnkmﬁhgﬁr qger@b&@@ér?ﬂldr\?ﬁ&hﬁﬂ: sumaﬁtans,he base
substrate and the wting el ectrode are coated wwth the insulation film
and an openiorthogondl i@thewnieing elebeodraard substrate and the wiring el ectrode

are not coated with the insulation film ﬁreln the ri ng el.ectrode
¢

conprises a plurality 'Bf vaseatednogien bety ¢ Hgst2pd secon F‘é‘l[e BOTHRS ot her
and the ope %@ nal to the wiring
el ectrodes, rﬂﬂégg{?%t(%déﬁgg'ogteé H%P:Lfrhgl“{l%ﬁﬁélga e wiring electrodes. 6. An
el ectroni c device conprising: the nounting board according to claim1;

5. A mounting board comprising:

a base substrate having a first principal surface;

at Jeast one wiring electrode formed on the first principal surface of the
base substrate; and

an insulation film which partially covers the first principal surface of
the base substrate and the wiring electrode, the insulation film having a coated portion
where the base substrate and the wiring electrode are coated with the insulation film,
and an opening portion where the base substrate and the wiring electrode are not
coated with the insulation film,

wherein the wiring electrode comprises a plurality of electrodes
extending in parallel to each other, and

the opening portion is substantially orthogonal to the wiring electrodes,

and extends over a plurality of the wiring electrodes.

6. An electronic device comprising:
the mounting board according to claim 1;
an electronic component having a bump electrode formed so as to
correspond to the wiring electrode in the opening portion, via which the electronic
component is mounted on the mounting board, and a gap between the first principal
surface of the base substrate and the electronic component being filled with sealing

resin,
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an el ectroni c conponent having a bunp electrode forned so as to C 7004
correspond to the wiring electrode in the opening portion, via mhlch Q%

el ectronic conponent is nounted on the nounting board, and a gap between
the first principal surface of the base substrate and the electronic
conponent being filled with sealing resin, -13 2 7 0 E C 2004 the

el ectroni c conponent nounted on the nounting board by connecting the

bunp el ectrode with a portion of the wiring el ectrode exposed at the
opening portion or the uncoated portion of the nounting board; and the

sealing resin filled andhacdancd L ARy 0E LR bISLiNCsay | nci pal

surface of the base su PFORI ¢ conp

el ectronic ct%\ﬁh&%ngfthec&mmléctrm@hﬁi Dp6ribf of ﬂ@lme fél%%trﬂdd"@@o@ed/dtW3| ty
range of 0.02 to 10 Pas before hardenin . The electronic device of
claim 7, wheipshinggartibmar dhowncogied pationi tlme moersing lamhend 9. An

electronlc devi ce co |s| t he.ount.i.n oard according,t aim 4;
el ectroni c conponent quﬁ%grﬁ%llﬁa@gtqag@g ‘?B}?T%?P e&wg?glpg%rsg(gppgg ond
to the wring atestthOdfeistbdtae: 4RARE ElGCtRﬁﬁéb&ﬂ onén@ Which the electronic
conponent is mounted on the nmounting board, and a gap between the first

princi pal surface of the base substrate and t he eI ectroni ¢ conponent

being filled vvit I|n reﬁ ctoronic onent. unted on the
mounti ng boar o by dBnAECETG e SRAH GUIEr R S REAITE THup PR vitosthe

W ring el ect PR fo portion or the uncoated portion
of the m)untrlﬁﬁ%%oard eﬁ)% Shgﬁsee |ng ‘esin filled and hardened in a gap

between the first principal surface of the base substrate and the
el ectroni ¢ conponent. . . . L. . .
8. The electronic device of claim 7, wherein said viscosity range is 0.4 t0 7.3

Pass.

9. An electronic device comprising:

the mounting board according to claim 4;

an electronic component having a bump electrode formed so as to
correspond to the wiring electrode in the opening portion, via which the electronic
component is mounted on the mounting board, and a gap between the first principal
surface of the base substrate and the electronic component being filled with sealing
resin,

the electronic component mounted on the mounting board by
connecting the bump electrode with a portion of the wiring electrode exposed at the
opening portion or the uncoated portion of the mounting board; and

the sealing resin filled and hardened in a gap between the first principal

surface of the base substrate and the electronic component.

10. An electronic device comprising:
the mounting board according to claim 5;
an electronic component having a bump electrode formed so as to
correspond to the wiring electrode in the opening portion, via which the electronic

component is mounted on the mounting board, and a gap between the first principal
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10. An el ectronic device conprising: the nmounting board according §¢ DEC 2004
claim5; an electronic conponent having a bunp electrode fornmed so as to
correspond to the wiring electrode in the opening portion, via which the
el ectronic conponent is nounted on the nmounting board, and a gap between
the first principal -14 27DEC 2004 surface of the base substrate and the
el ectroni c conponent being filled with sealing resin, the electronic
conponent nounted on the nounting board by connecting the bunp el ectrode
with a portion of the mﬁring el ectrode exposed at the opening portion or

and har denedrceols BrastBui M BF pBERERt Bmbane CudifE HE uiE Rrdlinguce ™
substrate anggihhe electronlc conponent
the electronic component mounted on the mounting board by
connecting the bump electrode with a portion of the wiring electrode exposed at the
opening portion or the uncoated portion of the mounting board; and
the sealing resin filled and hardened in a gap between the first principal

surface of the base substrate and the electronic component.
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