13 July 2004 1 DESCRI PTI ON MANUFACTURI NG METHOD OF CI RCU T BGARRyMOIDdLE
TECHNI CAL FI ELD The present invention relates to a nethod of manufacturing
a high- density circuit board nodul e enploying a ceramic circuit board and
a flexible printed circuit (FPC). BACKGROUND ART Recently, the packaging
density of an electronic circuit has been greater, and a circuit board and
a devi ce have been reduced in sizBESCRIPFIONSe of a ceramic nultil ayer
circuit board and a flexible printed circuit (FPC). 1In a conventional
techni que for connecting an FPC to either a ceramic <circuit board or a
printed board, connectors MMIM@TU&IH&MESEE@E OF the boards so as to
provi de a connection betweens RS Brlﬁ rpghe FPC is inserted into
the connectors. As for a ci rCU|t oard in Whl a nounting area or height
of the connectors cannot be ensured, solder is used for the connection.
Her ei naf t gECHNEOY g, pnal connecti on net hod usi ng solder wll be
described with,feference.to FIG 3. In FIG eren e nuperals 1, 2, 3,
4 and 5 denot 3{15 RIEPER vention Ye§%W§rW,a§’%' m@ﬁﬁg‘ﬂ%@&n%ﬁ high- cerami ¢
circuit bdensity stitcldt Yaardcomdrdei @nployitg racwet-am@mdmim beardnafdPG and an
FPC, res 4 A ' |y, the ceramic circuit board is connected
PREMRIE pting R QUE0L BRE), ¥ s pri i

to the FP o'l ows. Cream solder is printed previously on
the connecting circuit conductor on the ceramc circuit board. Afterwards,
the cerapheidiReitphoerd and the FPC are positioned at a predetermn ned
pl ace and subjecte to t her no- conpr essi on. bondi ng. Gtherwise, the FPCis
sol der-pl at ed BEFERE:cH¢ askaging fiﬁés%d?feaﬁe@éﬂrﬁélf CH&RHo hes et si on

bondi ng. uageneind hedatit Yoaddl@pid A @etiteMAEObESD r€dEQRIEC kizéen thdn an

use of a ceramic multilayer circuit board and a flexible printed circuit {FPC).
In a conventional technique for connecting an FPC to either a ceramic
circuit board or a printed board, connectors are mounted previously on the
boards so as to provide a connection between the connectors, or the FPC is
inserted into the connectors. As for a circuit board in which a mounting
area or height of the connectors cannot be ensured, solder is used for the
connection.

Hereinafter, a conventional connection method using solder will be
described with reference to FIG. 3. In FIG. 3, reference numerals 1, 2, 3, 4
and 5 denote a ceramic circuit board, a circuit conductor on the ceramic
circuit board, solder for connection, a circuit conductor on an FPC, and an
FPC, respectively.

Conventionally, the ceramic circuit board is connected to the FPC
using solder as follows. Cream solder is printed previously on the
connecting circuit conductor on the ceramic circuit board. Afterwards, the
ceramic circuit board and the FPC are positioned at a predetermined place
and subjected to thermo-compression bonding. Otherwise, the FPC is
solder-plated before carrying out the above-described thermo-compression
bonding.

Moreover, recently, adopting an anisotropic conductive film, an
anisotropic conductive paste or an adhesive resin for the connection has
been examined.

The anisotropic conductive film and the anisotropic conductive
paste refer to a film and a paste providing an electrical connection that is



ani sotropi c conductive paste or an adhesive resin for the consesily@oddas
been exam ned. The ani sotropic conductive filmand the anisotropic
conductive paste refer to a filmand a paste providing an electrical
connection that is 13 July 2004 2 conductive in a single direction and
insulated in a direction perpendicular to the single direction. The

el ectrical connection can be obtained by dispersing conductive particles
in the resphndugtive ine sihglerdiséatiqrasne inswldted ilbpebitechipnt frerpeadioulantd he
ther mo- corpees AR BoRdtiBE: AGHRr Uidd-%al ‘."@ﬁﬂlecgi%hs AR R .ro%%hﬁlecdor}%}’m Ve
filmor tt&g ani sotropl c conductive paste i S use for configuring a

adhesi ve [CASRETSINGEORGAGGHNG PaBiieles tior thnresia e andl thaaesimpaste axst ani ¢

circuit beabfbcsiry (henRebt esltied Bedrnh&8biyrbssisabhnatder %%P%gly Wen

conductiv articles.in the anisotropj,c conductive f1l ani'sof ropi c
conduct i vzh‘ggag{”egpl“a?l(f FRndgtLye ﬁgtﬂao,lpmﬁnﬁ? r%ﬁé??@‘écqwa%/&ﬁs‘i@slﬁc’dw(i gur ed
usi ng an fadbesigeingsinnadizadivg laerc thrddethiteopaktios loastHehBP e :ﬁ]ndﬁ:lgét '
circuit c t : t hat._on the ceram.c cikcuit ard,are in
direct conp gﬂg{é &rp Hﬁggggﬁltgfﬁerr nﬂgn%%tnﬁgt%li @88%%0@?@ oesash gther ggﬁcﬂ%ﬁh
portion i §h&@ﬁ§dlé@lilﬁ%lpﬂh@deadhé59\ﬂel1$@s®mc depdevive filmeontioyentietmpibed
conventi Oﬂahdﬁaﬁi?@EaEl%.S the following problens. First, connection between -

a ceramn c circui ard, and an FPC b ugj ng cqnnectors js difficult, since
the sizes and hglb ﬁ Og]F‘eIT gf"ﬁa’ W&?ﬁeﬁ%“o?‘ahﬁ%}ﬁ? agglgeniiiewslsngme for

t he recentdhesive whinrhavaiginozehidastiof partidldsetheraing thé teofeast efndiidter!i t
~conduct or g, .t Lrower.. + Morseover, ;,the | arger the
nunber of %goiﬁlr? 2@?%%@& ?Iﬁgg ?ﬁﬁcglg %rr gﬁjiléli] glrrgggtelaoagd SN ]@ed%?&t %Oé:‘tg%ﬁ’é or
part. As &askrathey Ve civeumferannet ofothe comtaedportion istadheredfiyetheor
manuf act ukidhgsielvegiir density-and miniaturized nodule in view of the cost

Bonnect | ng t ho SEERRE: 1Y ERTE domribed o riRatepel mathpd hasqdprcdoving o
connect i ngrolletct or on the ceramic circuit
' First, connection between a ceramic circuit board and an FPC by

using connectors is difficult, since the sizes and heights of large connector

parts are quite unfavorable for the recent trend of miniaturization of

modules, and pitches of circuit conductors to be connected become narrower.

Moreover, the larger the number of connection pins, the more increased a

price of the connector part. As described above, the conventional method is

not suitable for manufacturing a high-density and miniaturized module in

view of the cost performance and the performance capability.

Second, when solder is used for connecting the ceramic circuit board
to the FPC, it is required that a connecting conductor on the ceramic circuit
board or a connecting conductor on the FPC is soldered previously. At this
time, a method of printing a cream solder on the connecting conductor on
the ceramic circuit board is quite difficult to carry out, in the case where a
pattern pitch becomes narrower than 500 pm. In a method of
solder-plating the connecting conductor on the FPC, it is quite difficult to
secure the soldering amount and accuracy at adequate degrees for the
connection when the pattern pitch becomes narrower than 500 um, which
results in increased cost of FPC.

Even when soldering is conducted according to the method, a short
can occur with adjacent patterns depending on connection conditions such
as a temperature and a pressure. Thus, a stable connection condition is



board or a connecting conductor on the FPC is sol dered previ cisslyly 2804 hi s
time, a nethod of printing a cream sol der on the connecting conductor on
the ceramic circuit board is quite difficult to carry out, in the case
where .a pattern pitch becones narrower than 500 gym In a nethod of

sol der-pl ating the connecting conductor on the FPC, it is quite difficult
to securBarhetedofindri ARdambitht thencomnestiopy rsliahilidy uaesedeip celume t he
connect i opryigRiddie pattern pitch becomes narrower than 500 m which
results in increased cost of FPC. Even when soldering is conducted
according to the FHthothen asgfitheanisefrepic condmchiys the anisatrppic
dependi ngc&@dﬁ@ﬁ&@%hh@oﬁﬂ@@bﬁh@ﬁﬁe%@ﬁl iS9séd tf&rr&% 8bHh & HREREETSUI €.
Thus, a stable connection condition is July 2004 3 hard to , and

al so the @%ﬁ@ﬁqm@ncnr@wdmrdt@n%hcerPC.c,nat/beraﬁﬁeabomtobﬁ&Q,cm‘ heati amd  when

any of thepa SOt kQRIK2 6PRAPRddsUPe firk Re ﬁﬂ@daﬂbéﬁﬁﬁﬁ% Cin §RE ity Past e
or the adhesive reés)'fan S usgd fsor t he cgnnectlon bet Vol thgﬁ%%rdafﬁ?c

circuit bedRecking ¢asluater with g sagowapisch, thsgettesn m@é’t U%WG FR(paries0

kg/ cn? of qaeRbamieULEtAIR] 1RSI PrEQThre AP $hoTh¥mbRold}fte§888 Rinding is
connecting conductor with a narrow_ pitch, the pattern pitch of th% FPC

vari es  dER4eFEAnhE casrl of e sf tedifiernaentn thermel eosfirients of
bondi ng i gxpatiich Yetfebh thhetasic elrcRitShautdf éﬁ&rﬂuedﬂ’ée"lﬁ'&c?eédlté her mal
coefficients of expansion between the ceramc circuit board and the FPC.
This res uﬂ?@ct%su%%@t ghaogt; oty dhe aélﬂfﬁpt WPEReelRE Raftereen herrrsamiag

‘pattern ogirélie KoRirdBceurfihgCWwhic PehdtLaE Wr HitfidiltpVRE PRsfiRUbifiskMet
difficulty of position adjustment between the ceramic circuit board and

the FPC. @@%@REGW¢WEWW¢@C@P€%M invention is made to sol ve
t he above-descri bed problens of the conventional nethod, and ains to
provi de a_nethod of manufacturi ng?a circuit board nodule that realizes

connect i oRTBFLOSSHE & EEECWT § with a narrow pitch, and reduces poor
connection, and MRNGHegbhRIAeitidh HREMERS | RDIddIfe/ -the above-described

problems of the conventional method, and aims to provide a method of

manufacturing a circuit board module that realizes connection of
connecting conductors with a narrow pitch, and reduces poor connection,
and hence obtains a higher reliability.

In accordance with an aspect of the present invention, there is
provided a method of manufacturing a circuit board module for connecting
a circuit conductor of a first circuit board to a circuit connector of a second
circuit board using at least one selected from the group consisting of an
anisotropic conductive film, an anisotropic conductive paste and an
adhesive resin, wherein a difference in a pattern width between the circuit
conductor of the first circuit board and the circuit conductor of the second
circuit board is in a range of 5 pm to 50 um, and a pattern which between
the circuit conductor of the first circuit board and the circuit conductor of
the second circuit board is in a range of 20 pm to 500 pm.

Thus, the circuit boards can be connected using no components
such as a connector or the like. Therefore, detrimental effects due to the
size and the height of the connector part can be eliminated. The defects
cause problems in connecting the ceramic circuit board to the FPC by using
the connector. Further, soldering of either the connection conductor on the
ceramic circuit board or that on the FPC, which is performed in a

connection using solder, is not required. Therefore, the method can be



In accordance with an aspect of the present invention, there IZJugrzdlddaded a
nmet hod of manufacturing a circuit board nodule for connecting a circuit
conductor of a first circuit board to a circuit connector of a second
circuit board using at | east one selecgéed fromthe group consisting of an
ani sotropic conductive film an anisotropic conductive paste and an

adhesi ve fBBlied toueesasenwhens the mattesn piteh patesrawey drem BEOvenor ee ci rcui t

conduct or ninidieof Edrdhectidit Bids BOMGeaBEH . 1TRUE) ERMH WHeRNEME Egﬁn%ﬁﬂ%ﬁi ch

second circuyit board is in a rapge of 5 pmto 50 m gnda attern,
bet ween FHITRFHOE WHR CoRBtROFHPISR 18 HEsed;: Mariations FaussdaPy CRHIMSIORS i r cui t
conduct or ttef FRMedwseaontieat rand tpressiiek & the aimangt cohndBtAm &4n 56€ pm

Thus, the_ci it rds_.can connect ed usi ng no,_conponents sych as a
connect ora(g(lforr{i gﬁa?%%_%g&%ffs?tsd%q% ﬁ%ﬁt@?orgfwlglatas‘%féectt’@ntﬂ tedN ;0 and
t he hei ghengf cetamiphnend adjacent twathe@PEl pattean evhn Theredbfained wivenuse

pr obl ens § ' l:GeCL L GUI l.ng the
connect orﬁFggﬁg%g%Iagg??ﬁﬁig&gFﬁ %ﬁﬂt%éﬁ_ g%ﬁﬂe‘%@?}%%?ctgﬁ%%b?ﬁg%’ t he
cerani c ctiecBPpitiownpdivtimeandt befweenetimpeeragpicchoard pads G gan be

connect i ofacugiared.sol der, is not required. Therefore, the nethod can be 13

July 2004 4 applied to a case.where the tter itch is parrower than 500
Pmor the nunbe Fh%fonﬂ%%%fﬁmg gPnthy g Mﬁe&"“ﬁﬁ%@%@ VHETLE he

connect i nigoarb nthibtler ofnthieh paeswartr nwepiionh the fisedsiroisit ilddranmagabsed by

extensi o s . tq h . S t A connecting
can be 2%%%%%?0 g@étg&%#ﬁﬁe%e g%%oggc{] glfgﬁghﬁgéﬁdags%%{g?m\?\ﬁ (%{'ﬁc"glft cboor‘rf'r'i-QCt i on
pattern @nddhecpatism podit ofdhecemnectionheorrhCtpntof éhn ftexibleeprinttd ai ned

when  t hecid@hie Ghiy e sARMREANAY MR battePRSvilith ARk &Eéh'@iéogla@fmrt EE FPC.
Thus, th 05|t|,on,ag-ljéu5t?rr§ft bet ween the ceram c board1 and the FPC can be
facilitate¥ CEHFURSATCUHERSH-ng to the nethod of nanufacturing a circuit
board nodul e of the present invention, the first circuit board may be a

fl exi bl e gL F%H rde}:e @Q ircuit board a ceramc circuit board,
and the p%ﬂ%ﬁ%gg olpbtlh Pm t?’%n conductor of the flexible printed
FIG. 1 is a cross-sectional view of a circuit board module
manufactured by a method of manufacturing a circuit board module of the
present invention. |

FIG. 2 is a cross-sectional view illustrating a primary part of FIG.

FIG. 3 is a cross-sectional view of a circuit board module
manufactured by a conventional method of manufacturing a circuit board
module.

BEST MODE FOR CARRYING OUT THE INVENTION

FIG. 1 is a cross-sectional view of a circuit board module
manufactured by a method of manufacturing a circuit board module of
the present invention. In FIG. 1, reference numerals 1, 2, 4, 5 and 6
denote a ceramic circuit board, a circuit conductor on the ceramic
circuit board, a circuit conductor on an FPC, an FPC and an anisotropic
conductive film, respectively.

FIG. 2 is a cross-sectional view illustrating a primary part of FIG.
1. In FIG. 2, reference numerals 1, 2, 4, 5, 6 and 7 denote a ceramic circuit
board, a circuit conductor on the ceramic circuit board, a circuit conductor

on an FPC, an FPC, an anisotropic conductivity film and conductivity



circuit may be smaller than the pattern width of the circuit kbddlyc2@r4 of
the ceramic circuit board. BRI EF DESCRI PTION OF DRAWNGS FIG | is a
cross-sectional view of a circuit board_nodule manufactured by a nethod of
manuf acturing a circuit board nodul e of 5t he present invention. FIG 2 is a
cross-sectional viewillustrating a primary part of FIG 1. FIG 3 is a
cross-sectional view of a circuit board nodule manufactured by a

convent i onpartidesdd tie ranisdtacsior cdigluativityc B, heapectivalgul n BESTaMDE FOR
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circuit botaﬁrge?%gg{a?l ufbtf%con uct on an FPC, an FPC and an ani sotropic
conductive fil mArBshha @@?ﬂuﬁc@rmgl g ciraibdoasdanpdulel of they present

i |1 ustratifigretion Wil Ye BREEriBEd BS Bllows. | N F' G 2, reference nunerals 1, 2,
4, 5, 6 and 7 denote,a, ceram,c.circuit board rcglt conductor on the

ceramic circuit Huedeternuped jig °Eé‘n¥ﬁ9€g¥5¥t1°1bﬁo%}ﬁ1 Jughment apparatus |
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Then, an anisotropic conductive film is mounted as a connecting
material between the FPC and the ceramic circuit board, or the anisotropic
conductive paste or an adhesive resin is coated previously on the FPC and
the ceramic circuit board. It should be noted that “CP7632KS” produced by
Sony Chemicals Corporation can be employed as the anisotropic conductive

- film, and “J8958” produced by Oogi Chemical Industry Co., Ltd. can be
employed as the anisotropic conductive paste, and an epoxy resin or the like
can be employed as the adhesive resin.

At this time, the anisotropic conductive paste or the adhesive resin
can be coated on either side of the ceramic circuit board or the FPC.
Moreover, a printing method employing a screen mask or a metal mask, or a
dispenser method can be adopted as a coating method. The anisotropic
conductive paste or the adhesive resin coated as described above is dried at
a temperature in a range of 50°C to 200°C so as to be formed on the ceramic
circuit board or the FPC. Subsequently, the ceramic circuit board and the
FPC, which positions are adjusted as described above, are subjected to
thermo-compression bonding under 150°C to 300°C of heat and 10 kg/cm2to
100 kg/cm? of pressure for 5 seconds to 60 seconds. Thus, the ceramic
circuit board and the FPC are connected to each other, thereby completing a
circuit board module. Since the conditions of the thermo-compression
bonding at this time vary according to a pattern, a circuit board area or
thickness of the ceramic circuit board and the FPC, the above conditions of
the thermeo-compression bonding will not be limited specifically.

Table 1 shows relationships between the difference in a pattern



connected and that on the ceramic circuit board for the purpdseldf 2004
connection. At this tinme, a pattern pitch of the circuit conductor to be
connected is in a range of 20 mto 500 m and thus a difference in a
pattern width (a+b) between the ci rcui t® conductor on the ceranic circuit
board and that on the FPC is previously set in a range of 5mto 50 m Then,
an ani sotropic conductive filmis nounted as a connecting naterial betmeen

the FPC argidthéa¢b)y anil ¢heiphttirh P18 &F tH citdit Bshd@lthPPi ¢ conductive paste
or an adhiil ﬁle ne3| n is coated previ ously on the FPC and .the ceramc

circuit 1% should be noted that "CP7632KS" produced by Sony :
Cheni calls, f“F‘bn can b@ enpl dYed|as® he| adPSsot|r opitc ¢ond@Act | veaoo fill m
and "J8d EiGiAD r gi—Chem cal [Industiry Co | Itd ¢an he |l enpl aoyled

ective | Defective | Dofective Defestive o cPair o) theiz 1| K %Emdga
as the a1F I*- EEEEfVQ I Falr 'J:F‘fi\ny .Falr e . Fair gogd n be

enpl oyed"as tNhe sadNeSi Ve P&sivE-| Aood N S Godd Tl E4IE N G0 T UPT 0 OTaHT Ve
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circuit Hohoard nggﬂ:‘hp EPC geimﬁYPF%ﬁﬂ“’e Z)DF#FCFJIWT' nGooret|hobode |_ dedngl aG reen
oo Defect] foctiy ¥l Pelagtive d oEninyy & Geed o '
MRSK O [& Tt ahpaske 0 Bttt Tt bgfac'tm Shive T DeEsve T, aga pﬁ%““@g i

met hod. "The a T aste r-es

descri bed abO\% 8 @‘E‘F‘@ﬁm&t"ang Taéﬁ’iﬂe FE‘?@WW%WWPS‘FMS‘BC to 200C so as
to be forned di’aut héhﬁeroamsmonmanouuftob:@agemcmfect he FPC. Subsequently, the '
ceram c circuip.ehoard FPC, which positions are adjusted as

descri bed above are s@t&geé%:gcg d'to t her no- conpr essi on bondi ng under 150C to
-300C of heat and 10 kglcn2 to 100 kglcnR2 of pressure for 5 seconds to 60

seconds. Thus, tA@sﬁ@wﬁmnCTamerfuaé tH@%ra@t&ﬁdpi%El? beEémek qaféadinﬁfaéf po each
ot her, thereb C Igttl n%’dlﬁ a‘ﬁ“t board nodul e. ce . the con |£l ons of
the ther mdt %r% i Eﬂ" ergj ReqommRS W&?‘?ﬂ' a?@ﬁr&fﬂﬁ ¥R Patlern, a
circuit bdhedllﬁfemoarm a patﬂemmdb]ﬁ (a-He) loeoanis), i defeict dheao dhifvdntthe FPC,
t he above [ PR5£ 0 b ' i1l .not b i mted
speci fi calalca?ﬁ!g#H Pgélf%hg\%ggr%ﬁtol onshlnﬂ{ %ﬁ%%éh%éeﬁgihg é?&%@g P_ﬁc%
pattern 1 eg@mysm et ihanh2Q aup) iade difficudtate eomtyilt e differenceiincai t
conduct or pattern width (a+b) at a value smaller than 5 um, and a defect occurs due to

the shift in the adjusted position. When the difference in a pattern width

(at+b) is set to be larger than 50 um, a short between the patterns might

occur in the case where the pattern pitch is smaller than 500 pm.

Therefore, when the pattern pitch is in a range of 20 pm to 500 wm, it is

preferable to control the difference in a pattern width (a+b) within a range

~ of 5 um to 50 pm.

D
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INDUSTRIAL APPLICABILITY
As described above, the method of manufacturing the circuit board
module of the present invention employs an anisotropic conductive film, an
anisotropic conductive paste or an adhesive paste in order to connect a
ceramic circuit board to a flexible printed circuit (FPC). Therefore,
connection with a narrow pitch of not more than 500 pm can be realized,
which used to be impracticable according to the conventional method using
" solder or the like,

Moreover, the pattern pitch of the circuit conductor of the circuit
board to be connected is in a range of 20 pm to 500 pm, and the difference in
a pattern width between the ceramic circuit board and the FPC is in a range
of 5 um to 50 ym. Thus, even when a connecting conductor with a narrow



[ Table 1] pitch (m 102050100200500700 a+b(m 13 July 2004
ODef ecti veDef ecti veDef ecti veDef ecti veFai r Fai r Good

2Fai r Def ecti veFai r Fai r Fai r Fai r Good 5Def ect i veGoodGoodGoodGoodGoodGood
10Def ect i veFai r GoodGoodGoodGoodGood

30Def ecti veDef ecti veDef ecti veGoodGoodGoodGood
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in Tabl e is mssitie tpattanin @ ﬂeﬁcbeaom h altget btehﬁ@eﬁﬁ;ﬁe pattéris pfGRe

bet ween t efore,, even di f.f erence in
S batter nﬁﬁﬁﬁf 5815 FOREBRF SoMhOting EAREEO0E b CEMhaie PrciilebSi §8F o
posi tion tOnY)‘rlI‘I@*@@u-‘ﬁ in the patterasf FRMe nThéesfpe, the popitiah adhetmens
smallertmwg[ | I r t renc

pattern w dt i&;+tﬁba'tc£}§r§hcldu%;dslﬁngl P%érﬂtﬁ%lﬁS%G PPgd éafdgfgégt ﬁ%)d(]:]gtua?%ddue to
t he shift & justed position. Wien the difference in a pattern width
(atb) is set to be larger than 50 m a short between the patterns m ght
occur in the case where the pattern pitch is smaller than 500 m

Therefore, when the pattern pitch is in a range of 20 mto 500 m it is
preferable to control the difference in a pattern wdth (atb) within a
range of 5 mto 50 pm | NDUSTRI AL APPLI CABI LI TY As descri bed above, the
nmet hod of manufacturing the circuit ‘board nodule of the present invention
enpl oys an ani-sotropi c conductive film an anisotropic conductive paste or
an adhesive paste in order to connect a ceramic circuit board to a
flexible printed circuit (FPC). Therefore, connection with a narrow pitch
of not nore than 500 m can be realized,



whi ch used to be inpracticable according to the conventi onal 13elhgd®0idi ng
solder or the |like. Mreover, the pattern pitch of the circuit conductor of
the circuit board to be connected is in a range of 20 gmto 500 m and the
difference in a pattern width betweergthe ceramc circuit board and the
FPCis in arange of 5 pmto 50 m Thus, even when a connecting conductor
with a narrow 13 July 2004 7 pitch is used, it is possible to acconmopdate
variations due to extensions in the FPC caused by heat and pressure at the
time of dJmddE$ion. Further, it 1is possible to restrain a defect such as a
short between the pattern of the FPC and the adjacent connecting pattern
on the ceramc circuit board side due to variations in the pattern of FPC

Theref ore,. the peshbHUT ﬁdhuﬁdfaeﬁagbaaﬁw bbARd %&mhqoﬁicbﬁ%&ﬁﬁgad d and
the FPC can be facilitated remarkably. 13 July 2004 8 CLAI M5 1. met hod
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conduct i ami$étrapicaroadustive ofilm, camdunisotrppgiastenductien pasthesainde aresi n,
wher ei n,é?i difference in a pattern width between the circuit conductor of
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circuit conductor of the first circuit board and the circuit conductor of

t he secoldstrirenitt berrsh and Shercigcyis sgadyrtorof Hig secapd circuit boaws! ifet hod of
~manuf act qﬁi,ﬁ&_]‘%?c&rgpirﬁ theddymdy e according to claim1, wherein the
nt i

di fference | e pattern width i's represented as (a + b); and
a pattern pitch between the circuit conductor of the first circuit

board and the circuit conductor of the second circuit board is in a range of

20 pm to 500 pm.

2. The method of manufacturing a circuit board module according to
claim 1, wherein the difference in the pattern width is represented as (a +
b); and

the pattern pitch is in a range of 20 pm to 500 pym when (a + b)is 5
pm,

the pattern pitch is in a range of 50 ym to 500 ym when 5 pm < (a +
b} = 10 um,

the pattern pitch is in a range of 100 pm to 500 pm when 10 pm < (a
+ b) € 30um, and

the pattern pitch is 500 pm when 30 pym < {(a + b) £ 50 um.

3. The method of manufacturing a circuit board module according to
either claim 1 or 2, wherein

the first circuit board is a flexible printed circuit,

the second circuit board is a ceramic circuit board, and

the pattern width of the circuit conductor of the flexible printed
circuit is smaller than the pattern width of the circuit conductor of the

ceramic circuit board.



the pattern pitch is in a range of 20 pmto 500 pm when (a + 18 July Z0FEm -
the pattern pitch-is in a range of 50 pimto 500 pmwhen 5 pm< (a + b) <_
10 pm the pattern pitch is in a range igf' 100 fzmto 500 pmwhen 10 pm< (a.
+ b) < 30pm and the pattern pitch is 500 pmwhen 30 pm< (a + b) : 50 pm
3. The method of manufacturing a circuit board nodule according to either
claim1l or 2, wherein the first circuit board is a flexible printed
circuit, the second circuit board iABSTB&@HRic circuit board, and the
pattern width of the circuit conductor of the flexible printed circuit is
smal l er than the, pattern wdth of the circuit conductor of the ceramc
circuit board. E%@Wéﬁﬂfrweﬁﬂ:@éﬂemowéﬁﬁeﬁm@mérqf\m@@gfa&tmna@dcmmt
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circuit bd8rd TEULSPRducter) % $8°01L CHeHEy PR s ab leaslspsei ng of
an ani sot rsgpgoted drwhu dbeverolpl congitingiof aanisdbtiepic condaitdid ftmp@3t gnand an
adhesi ve rgsi i i,f.f e J ttern width between the
cirout . cangrodliiopiclvdindset Siaceh BapBshAERIT Yhetlart WliSRare i
circuit bdapattesniwidsh hetyeenfths qirquit pondudor [ofthe first sisuithbaeardendod of
manuf act urthag of thk lsebbid RRRGE HRA B iCANASGE A5 fin fo FONRRC! TGy doRduct or
wth a narro itch ca Cge realized, .and poorpgjn ection ggn be reduced,

t hus pr ovi%?%%ao%ﬁﬁﬂga Pring-3 cuchil beardamedpte,iconpegtion gbanoanesaneng

hi gher r elcoatlittiorywith a narrow pitch can be realized, and poor connection can be

reduced, thus providing a method of manufacturing a circuit board module
having higher reliability. '



