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 HANUBAGTUYRINCeMEIIEOD OF t he boards so as to

provi de a connection betweens ﬁ@ng Brlﬁ [9% pkhe FPCis inserted into
the connectors. As for a circult boar Whi a nounting area or height

of the connectors cannot be ensured, soI der is used for the connection.
Her ei naf t gECHNEOY g, pnal connecti on net hod usi ng solder wll be

described with. reference.to FJIG 3. In FIG erene nuperals 1, 2, 3,

4 and 5 denot 3{15 RIEFERt Bvention: Ye§%W§rW,a§’%' m@ﬁﬁg‘ﬂ%@&n%ﬁ high- cerami ¢

circui t bdensity sotaldt Herdconnkdei anplaying racwet-ammwdxmm beardnaddP@G and an

FPC, resp 8£15Y§h¥1nt$§’gié%{1§é @?QJI)I y, the ceramc circuit board is connected
as

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. Huageneind hegdatit Yoaddl@pid A @etiteMAFEObESD r€dEQRIEC kizéen thdn an
ani sotr op| c cggduct | vegg{alﬁ%%eorc an. dhe ive,r ﬁf for tthﬁ conne&&] n has
been exant'Red: e A t E:TSHbtu Aq B RIEEH 6D
conduct i v apasheentidmal terchmifine rfnambrmqn&m@eaprﬁﬂ@dtmglthnr&i eetsindal
connect i 0girtBdthdatd 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



13 July 2004 2 conductive in a single direction and insul at ed3 Sulsg 2004
direction perpendicular to the single direction. The electrical connection
can be obtained by dispersing conductiye particles in the resin filmand
the resin paste, and subjecting the resin to the thernp-conpression

bondi ng. Accordingly, when this anisotropic conductive filmor the

ani sotropi ¢ conductive paste is used for configuring an adhesi ve | ayer,

the circuicongueiieeinp stnglerbrebonaand thelatehin heliveetmmi pJenplendwlﬂalbﬁﬁrd are

connect ed tgh egiddie aliiptcfiBneac }Th‘ét @?é%if&%?u%}%netcﬂ% %@ﬂugj VéhtRAdd GlFS ' n

t he ani sotropi c. conductive fi ctlve ast
the ot her dASRHEISIngEPN ‘-I*Fé“ffdﬁé%ﬁl%lés iy e F-‘%Slﬂoﬁ}mwicﬁh&sﬁeﬁgl @asteicﬁmisl ve

resin havisngjeeingothduaisiy e Bies thaings cbReheidion bBﬁdﬁig C U deof @i g‘bﬁ n On the
FPC and tgg{%ont e cera c cw&rlt board are in direct contact each

ot her, slisoPaRT SPRaY 2ESOREE GASSCtT BREk wuﬁ
adhesi ve fesconfigioney an, ad}hmsmé)inmﬂ’dﬁ:cmb@ﬂ wan¥enticandle FPChaEd hhst t he

fol | ow ng ,\PiHAOL G ARy Blrale bo%%ﬁ&h%%%o%&e?? d\é\@egtg?ct rtg}%g Cu'ﬁh{fﬂfﬁid and

an FPC by _usi ng connectors |

| arge confbercendugaye §a§fr1dea dn tthe wwisatuepiol confluctive dilmeoretie nisotropic

m ni at uri zghdQ&ied pasiedul es, and pi tches of circuit conductors to be
connect ed beco n ver Iarg r the nunber of connection
pins, the nor em%?ﬂt% gﬁ%haga & e&fﬂ%ené besive dewer Fasqniigyed sadng may
above, thadbeswentdsimalavireg hodonductioé pantichil thekeinh, Ahe Ehaekt édddicior

~hi gh- densifyian vi.ew of, the c er f.or mange and
t he perfor%rlatr]l:%eﬁlgg? %@%Hét SﬁghgnC%ggﬁmgucugI g, %redge@]‘r?%if AR hg t he
ceram ¢ ciepehioth %eﬁldi the cmnﬁ‘pwnqet off the eomfact @ortian ia aslhwmed thiynthe
conduct or gdhekie l@gﬁﬁm c cireuit board or a connect| ng conduct or on the

col der on ¢ ho. cOTERTn AT SheNssLoRottied CRireBEPRM Bechrd e thedPHOVE L { o
di fficult problems.y out, in the case where .a pattern p| tch becones
nar over L han 96 Mookl BT cBRLRY GRLRL BTN |
and accur é!@&n%@%ﬂ%faeﬁt & dﬁ&ﬁ@ks singe theesm@@mre]chemhtmédargaecmm@mm p| tch
becomes npareneiret hafte5 AR MorbieC for MtB3ULESrtN thedd 2SR ERA i Z8Ei0hPEF
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



Even when soldering is conducted according to the method, a si®odtly 2G0%
occur with adjacent patterns dependi ng on connection conditions such as a
tenperature and a pressure. Thus, a stable connection condition is 13 July
2004 3 hard to find, and al so the conBection reliability varies in volune
production. Third, when any_ of the anisotropic _conductive film the

ani sot r ophard c e dliadi vandaglse other ronmeassiony aeliability | 3arisadin ovolusee
connect i oprh@ivesn the ceramic circuit board and the FPC, at | east about
150C, of heat and_ about 30 kg/cn? of a pressure are required. Accordingly,
in the case of a ThithrnEken sgycdridgassotRppis condaicEie/fbms the anirotypnie er n

pitch of E&@dﬁ&ﬁ%é’ﬁ%&%sor Q&kf’gﬁﬁeéﬂg r@?ﬁ% is?{%g%% hsr BAEESHRECHRIE DetiEen

t her no- conpr essi on bondj ng conduct e e case of a significant

di ff er encEl§ rerarRicnairceibdiqard; and dheFPexphlnass mbsst eah G 1 eestamnd
circuit bgphgk 80dkENentBE ?flés%uf‘@%% tr%qhﬁed.dﬁf:@&%@&',cﬁb e 3B YL W LH

t he adj acent connecCting pattern on the ceramc circuit board occurring,
whi ch r estPRReGtingcaidiGten With anagew piteh thejnadteramitchyel thedfPE Fariesr ani ¢

circuit bgaedoand Adg HRChD PR &F ﬂ@%&ﬁk{mg@ems?pﬁgﬁﬁg is

I nvention is_nmade to solve the above-described problens o !
convent i ofeirdyied ol thegass o a signacanfediffergnasotn dhermeah gpefieientshgf a

circuit beasthdiBi Hewbiialtht QRAhARS chBAREEEAANRN thEOPREC IThid r&QNEALE OF S
with a narrow pitch, and reduces poor connection, and hence obtains a

hi gher refiglgpts $ush ap @ shors Wb dee grjarenh canpeeting pattien prdderteramient i on,
there is cipe@iyigpedpdRiiAg, fhidPehad H LGt dlyf ofipbsRIRRY SdfRiMea: f or
connectin a circuit conductor of a first circui't board to a circuit
connect or Pefvesndtbesisgamis elsehit beaed anddhad P4t | east one selected fromthe
group consisting of an anisotropic conductive film an anisotropic
conductive_paste_and an adhesive resin, wherein a difference in a pattern

wi dt h bet GLORURE G THE BOHENEIQN of the first circuit board and the

circuit conductorrtyf pragesteGRMENtiGH M BUirhadOafd dotvd Nhe LBBHE debcibén to 50
m and a Battern ich between the circuit.  conductor of the first circuit

board andP¥dRie®s eljithe ComygatigRabmetprd, sachagmsi o provideas angthadnof range
of 20 pm hRurRARciFingl hHS cifdi§t Chb&td t niRRNLS thah RIEEONeEhARECHISE NGF NO
conponents such as a_ _connectqor or the like. Therefore, detrinmental effects
due to theonnecting 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



size and the height of the connector part can be elimnated. Ithdulgel®et s
cause problens in connecting the ceramc 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 perfornmed in a
connection using solder, is not required. Therefore, the nmethod can be 13
July 2004@9%%%@ eédcass whers shomatterphpitglais apnrgwercthans SR8rnmvwer théian 500

Pm or t henumiiest &nmQUHRL b iPiMtSehSed "EREASE N WHéD tI5Y BOnkb&In S he
connecti ngor?(ionduct. r with a narialoi\év itch i s used, variations caused by
t

ext ensi onSPRFUCOR @ BREoMoPHE dy vagigliops4ausd By gEtaISIehHRCt i ng
can be atiooRRGadwe. toFhiehheind defeestite %Ltcﬂqéi&irﬁesbf)rcbn\ﬂebﬂng eRRNBEL i on
e

tt ' d ' t t.o the FP It . t [ d
Phen " ¢ netoafRllg. RORBE, HREE i ok A5 i pordhulion BRI Fpe
Thus, thenposeramic bd?xdstaldé{memeitwﬂm FiPGk patheam aarb ber @strainedevii?C can be
pactlitat@g qepctere BESEAN datifnible iHRd Rodidh PRONIAGHETERE. 34l O T

irst TIrcult boar

board nodul e of the present rnvention, the fi ul a nay be a
f1exibl e 5 Resiosy pdinsimerdcbetaesngthy ceramicpbarrd andethaF®Cicraube boar d,
and the pgiciigafedm dth of the connection conductor of the flexible printed
circuit may be snmller than the pattern w,dt f the circuit conductor of
the ceramc ci rc[fiq{'rﬂﬁ%rarﬁ‘?c%éf% B IIPMG% HOANREG HIgs 2 |CyQuh

Ccr oss- sechoambimadwdy aff thee presaritt irbveatidnnutiel £rstrneinciia doarddmay Be neet hod of
manuf act ugl 4 e r e e | nvention., Fl 21is a
Cr 055- sech PARE pERAEN cincili e REVHt ek o B SoNran QR woa) 7,

cr oss- secr@rihe matseyrowvidtte of che tcopmectionvehnidictanofifthetilexdblebyriated

convent i 0fAbuilBhAP bhed ARy tRGhUHABaftefh Wokth JTOREirdRE Wosd BT oMODE FOR
CARRYI NG THE INVENTION FJG 1 is a cross-sectional viewof a circuit

board nodtiSeCeTARHG Rt BY a met hod of manufacturing a circuit board
nodul e of the present invention. In FIG 1, reference nunerals 1, 2, 4, 5

and 6 deﬂﬁiﬁF%ﬁ{:ﬁ%ﬁdﬁwﬂmﬁ%{x&s a circuit conductor on the ceramnc

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 board, a circuit conductor on an FPC, an FPC and an akil Solyr2(04
conductive film respectively. FIG 2 is a cross-sectional view
illustrating a primary part of FIG 1. _In FIG 2, reference nunerals 1, 2,
4, 5, 6 and 7 denote a ceramic circuit 5board, a circuit conductor on the
ceramic circuit board, a circuit conductor on an FPC, an FPC, an

ani sotropic. conductivity filmand conductivity 13 July 2004 5 particles in

the ani sotpa:xi:iia_:iesdndﬁm%iaﬂiﬁqtré@ib%oﬂd@ﬁpl@@ﬁy@ ﬁ@ﬂny-rgbﬁe&!i‘ﬁély.zy }11@ FHi f bergence
in a patte (at et ween. .t he cpit cqnductor. on the ceragic
circuit bogirﬁfwfgéér_]\ St.%aliat Tt Wéaﬁ gﬁfﬁ @egw“rﬂg © CHF St Comepiefors OPstrEﬁet to
be in a raerrami chrowit boswl nand thet adthef flexsibid prined efrcaitc(FRO) 5 iHeey d
modul e of {{1ge Pf §58Rze df%\’;ﬁﬂ%%@dﬂ]l | be described as follows. A

r.a n

predetermned Jj1g O recogniti position adjustment apparatus is
enpl oyed for adj{sHiehaohesiprpRiacsuringea giranit bosvhduedale ofi thegmermt o be

connect ed BiR@ritial wil bk iRsegbedThs f6lidwsli t board for the purpose of
connection. ‘At this tigée, a aattern itch of the ci rc&iit conductor to be
TH}INgH ]

connected is in & PG 1 OB ASERFORPILLTH PPHIGO TaB i USt 8l e Hagatus
pattern wi ttémploste)l foetadpestingpositionsidf the mﬂtmﬁﬂéomiudtbﬁ?ﬁ%%nFPC%rb‘eUi L
board and t F | S .pr.evi .set_in range. of .5bmto 50 m_, Then,
an ani sotr %%ﬁ:ecg%%d%%?i @eﬁftf isﬁn‘mtlﬁ\l\sé (r%{g)ﬁelnriﬂ Sd _cérscuét &W@c&?ﬁg‘sheﬁé{‘gﬁoﬁ? et ween
the FPC an®PnnRetion: armiic thisr bime, daeatéierropitche ofihe otiropit ccondowretorc to e past e
or an adhesinfck@Bii8 ihSaCaatRdoPLeViAUs %08Muinh i " §nC
circuit boar&. |t s(ﬁﬁu@g_%%o?ed tlﬁat_ ) CP76%2 %"fd;?gggg%dh%%&%%n%ma ‘
Cheni cal s EBYHER &t D) RETIRE RO ciruttheongictex oap the CoRyMEE Uit | m
and " J8958bogrdoaind éhiabyn CheFRT enpeationsigsst fiy a@angeldf & uk a6 5oeumenpl oyed
as the ani sotrops onduct | t epoxy. resin,or the like. can be
enpl oyed as the agﬁ]g’s :a\(;legﬁg’\éﬁ@qétcgpﬁlﬁéﬂ}’?%@tlﬁ(_asz’Hin.I,‘%q ropic® G‘dﬁ{}{% ve
paste or tH@tagRbSpiresihe FEGandetheoearamionitsithbeawl, de thfe amieotropani
ci roui t bO@dxfﬂtflitivfe §tBGr aMRidBRYRk, rebi iy egwﬂ ﬁ%év@@%sl?’ﬂﬂ e TP a3t o
mask or a al_mask,. or i spenser 0 n by 0 ,as a coating
met hod. ThEAFTTETHF St @Eﬂ'ﬁucﬁ?@ﬁo‘ﬂgsrr?e%DBJ?e‘fﬁ@tag‘ri@%eﬁmﬁa%ﬂt}ié’d as
descri bed Sony&€leanitaieonporationecyre bateutgloyed asrthiegenebtopt tond@iFeso as
to be for 0 he ] LCHN, a [ FPC. Spbse ntly, the
coram ¢ Ci”?g:ai{& Oa%é?%&ﬁ’gbf%dé&faﬁ b 05’& Eﬁile%:uc;f]?ndusc‘try HJ%., HEE"ean e

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



FPC, which positions are adjusted as described above, are subjCebttls®00d

t her no- conpr essi on bondi ng under 150C to 300C of heat and 10 kglcnR2 to 100
kgl cn2 of pressure for 5 seconds to 60 seconds. Thus, the ceramc circuit
board and the FPC are connected to eactf ot her, ther eby conpleting a-
circuit board nodule. Since the conditions of the thernp-conpression
bonding at this time vary according to a pattern, a circuit board area or

t hi ckness wofdthg+EEsadithe @btﬁe&htplmﬁémﬁr&édl@cJﬁE’cﬁmtBPe above condi tions of
t he ther rrg,;‘ D ﬂes& on bonding will not be Iimted specifically. Table 1
jitc

shows r el ps between the difference in a pattern 13 July 2004 6

width (at+h ) pat tler n'®pi tich 26f {he5tirlcuil®® cdnd@®t of . 5P Tapl &001]
pitch (r 700 :\4h(n? )
ODef ect irrebef cu‘oi vebDef-ect Peter‘%f ’nefeftiy 'Dﬁfﬁcﬁ‘lﬁu - Pefectiye Fair Fair Geod
. 2, ) - P | Dekect] | —Tair, | Fair , | Faji _Good,
2Fai r Def €CTT VEFai T Fal T Fall fidfedve GO Okhodd DET %Mu VEGERH IO 0P U oS00 G-
10Def ect i veFai r GoodGoodJoneakine d Corgk Good Good Good Good Good
30Def ectri-veDef DB‘Q‘ i veDef elcPéfaptiveq dbertine] CvefetGreoid  Good Good Good Good

Def_aiePefagtivend ¢ Defestive, 1 iy F Goaod Good
50Def ectvebet c ' VCch befectwe Fﬁéféctzz 'DM&WQ Def;cl;je o Fj:].‘ A g .
100Def eCctTVeDe], g eé fECLT ﬁ VEDET ect T verar rcoo LU TR
can be carried™ B0t €AEFTP™NRE ?)'if"f“%%‘?‘ftte%Sﬂ@leﬁHg? ﬁ%"fpo?iai’? Shifts of
position can dixdur Shiftsoépeiion cdebeat to cledeacddfece: A defect occurs. As shown -

in Table 1, aspiig.patd gl h becones | ar ger than 500 m a space
bet ween the patterﬁs beco%%gdcévﬁ%der Therefore, even when the difference in
‘a pattern width (a+b) becomes 0, a defect due to shift in the adjusted

position does nQis Qﬁﬁwﬁ inl ’![’aEIénlr%ﬁ:he %@fbrhhﬁtﬂi‘%te%lﬂe '15?% r R6PBBE
smal l er than 20 cein

I S It t0 control the
pattern w'fth? (%\éalf)e l& t“ée% ‘é l]ﬂérbff%gqe%wﬁ?elénéﬂéﬁ &cttVBRcHR8 due to
t he shift tha differejeust egdajiesn twidth (MWHenbddoemedi 0, faedeﬂ’eeedua ta shifttietheW dt h

(ath) 15 Sehuiadg qumerdﬁgpalg £l & BIU%EBRLSA0A R PRLLEL R AT

occur in case ere 4 s sl |l'er
Ther ef or e Pegpragst syaalar tapn 90 tm, it 1$ ifficdhde contmd thet diffoenge intai s

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.

p

on

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



preferable to control the difference in a pattern wi dth (a+b)l3wulyi2004
range of 5 mto 50 pm | NDUSTRI AL APPLI CABI LI TY As descri bed above, the
met hod of manufacturing the circuit board nodule of the present invention
enpl oys an ani sotropi ¢ conductive film?an anisotropic conductive paste or
an adhesive paste in order to connect a ceramc circuit board to a
flexible printed circuit (FPC). Therefore, connection with a narrow pitch

of not norgtdhanubd) 19is Poshidld e lhicdRHmodié &aritashd QudfoiRERGHHE ! ©
accordi ng tho I?@ conv(?ﬁtl or;)&l r&et hod usi ngh gol dei. or the |Ilc()§. mr eover,
the patter epﬁt wagped hy heatand PYESAHTR fbrhe fime of cppregtion.n iwefhep e

co 3 nﬁc';) ed is pasaibde tangstrain 20 dgfact guﬁﬂ(hsmi dmmﬁt bleewdéh fibleepgiei of th@at't ern
wi dt et r.amn ircuit..board and t FPC is in a.ran . 5 pm
Fo 50 m TR YR8 ARt fHEbGRE ol b e pranle HeRiPRH S S0bs
7 pitch i dussedvaniatipss posié phttern o R Imobhe ey, ithe iporgictuedfstmenénsi ons
in the FRtGRESEGLOY cBEah; =25 ha, g i f Ckl O rther,
it is possiglg ﬁE)(ﬂhf)egtrai lrlcagquog?gc&%@cﬂé%% glihgrPtcobceefCIPV\engﬁ ﬁcg&tpaécggern of
the FPC aFﬁEwt‘]?fé g)ﬁj acent connecting pattern on the ceramic circuit board
side due to variations in the pattern of FPC. Therefore, the position

adj ustnent between the ceramc circuit board and the FPC can be
facilitated remarkably. 13 July 2004 8 CLAIMS 1. A nethod of manufacturing
a circuit board nodule for connecting a circuit conductor of a first
circuit board to a circuit conductor of a second circuit board using at

| east one selected fromthe group consisting of an ani sotropic conductive
film an anisotropi c 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 pmto 50 pm 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 pmto 500 m 2. The method of manufacturing a circuit boané JugdO®4
according to claiml, wherein the difference in the pattern width is
represented as (a + b); and the pattern pitch is in a range of 20 pmto
500 pmwhen (a + b) is 5 pm the pattggn pitch is in a range of 50 pimto
500 pmwhen 5 pm< (a + b) < 10 pm the pattern pitch is in a range of
100 fzmto 500 pmwhen 10 pm< (a + b) < 30pm and the pattern pitch is
500 pmwhen 30 pm< (a + b) : 50 pm 3. The nmethod of nmanufacturing a
circuit HIaAIMPBodul e according to either claim1 or 2, wherein the first
circuit board is a flexible printed circuit, the second circuit board is a
ceramc circuit board, and the pattern wdth of the circuit conductor of

the flexithl e g imdtBdd &f menufadtbirRiPh | @FcdihBBatd enSRiESHR dnelkBtiah 4 he
circuit conductor of the ceramc circuit board. ABSTRACT The present

i nvent i oFifsat ceradugtorealit Hrefr cingilfeardriony circuit eenductes i @ Rerfuice f or
connect i . Cl ! D C i I o) tQ a
circuit c%%n lﬂﬂb (E))%'H% j’ﬁsq%g%é{ lggé%ég‘écﬁl%%e{i %?)}élr gﬁé( %‘b%}gi%g{sgﬁé%%%t&one

sel ect ed anisviropie goodpctivasiibh| nan obnmvteorpis otongpiuctivo nplastei wadf idrm ( 6) ,
an anisotropic conductive paste and an adhesive resin, wherein a

di  f er enCIRERIVEFESHP BRI dt h bet ween the circuit .conductor of the first

circuit board aaatferthed i9fa Eﬁﬁeﬁ@%ﬂﬂl Hetwhéh theatifbuis coRdactangenad 5
[err]mtqg 50 [err]m In such a_  nethod of nanufacturlnr%g a circuit board
i

nodul e, dBaheEEREnbYArdaand thectireitit condugtaroet e seeendhicirowitpbeatst éan be
‘real i zed; 0 | C be reduced, thus providing a nethod of
in ) bf @&ﬁ?%g%bﬁgmﬁ%glu o

manuf act uri ng circ oa havi ng hi gher reliability.
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.





