DESCRI PTION Title of Invention: CONDUCTI VE ADHESI VE, SOLAR CELL,
METHOD FOR MANUFACTURI NG SOLAR CELL, AND SOLAR CELL MODULE 5Techni cal
Field [0001] The present invention relates to a conductive adhesi ve,
a solar battery, a nethod for manufacturing the solar battery, and a
sol ar battery nodul e. Background Art 10[0002] As a neans of solving
i ncreasingly serious global warm ng and fossil energy depletion

probl ens, a solar battery which is a power generation system using
sunlight is attracting attenti on. BESCRIPTION neai nstream sol ar
battery has a configuration in which solar battery cells having a
monocr yst al | i nditle ofpbiwemtipat al | i ne Si wafer are connected in 15
series or in parallel, with electrodes and netal wring nenbers

i nt erposed t heCERIDMESH VEUs SDHESIVEe S6TnaB: i GELLS esFGR
solar battery cell nd metal w.ring nenbers has been performnmed using
o | hexpenel ve MANRCLHRING SoLAK 6ELE, dnBrite AR/EbE AOVLE
(Patent Li teragure ,1M.Rﬁﬁent |y, taking environnental problens into
20 consider at i daCHicRERiRKE of Covering copper wires, which are wiring

menbers, with frhee - Ag- Cu _sol der nd heating themto a
tenperature eq (fotil ;@rp‘ﬁ?‘dﬁ%’%m J{eﬁaéahgq flicf?&}a‘tl ef iGN afsog‘ﬁe
sol der to conn I : Al

menber s has begﬁﬁ%ﬁ’o&g\mﬁfe@at eﬁ(t&{ @?@?&%‘sﬂ%‘%}/ﬂ;ﬁg&gﬁf @%F%@Pgﬁm’y
However, upon ghgied connection, since it is necessary to performthe
heating at a tenperature of 260C or higher that exceeds the nelting
poi nt of the SBafRorduntCAgler, a problemis that warpage and cracking
of the solar battefy cells occur to thereby reduce yield. Recently,
since there i s[G000§rtennykant olflsblvﬁn;jgﬁbiwedshigtjmaﬁmsoglobﬂenmmg and
battery cell for the purpose of reducing cost, a nmeasure for
preventing 5t hfosudrgnmery aepletivacpioblpnitgsa wobpe nbdttery ewlnich cisam qunver
[0004] On the other, hand, the,use of conductiye adhesives which are
capabl e of el eBenaratign syseracusieg sunlight| is\atiractingpatientione Kaurentlyo abeen

proposed (Patent,Literatures 3 to 6). These,conduct|ve aghesives, are
conposi ti ons iwamﬁgﬂmr?@raé'ﬁ)%ﬁh%ﬁ con W%mb\yﬁ 15okat batiexy; Q,qi]@s
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Literature 1] ﬁﬁ&ﬁ?&%‘{eﬂ%@&lﬁ‘é@%éﬂp' tﬁﬁ%]i’lﬁ”thb%&n@&ﬁﬂnpb@'ei&%ﬁ%‘ dio-

2002- 263880 Patent Literature Japanese Patent Application

Lai d- Open Publ iglat batterNeell 280 me8Ad 2ming members has bebpbHbiméd hisihat ur e
3] Japanese Patent Application Laid-Open 20Publication No. 8-330615

an inexpensive solder exhibiting favorable conductive properties (Patent

Literature 1),  Recently, taking environmental problems into
20 consideration, a method of covering copper wires, which are wiring
members, with a Pb-free Sn-Ag-Cu solder, and heating them to a
temperature equal to or higher than the melting temperature of the
solder to connect electrodes of solar battery cells and wiring members
has been known (Patent Literatures 1 and 2),
25 [0003] However, upon such a connection, since it is necessary to

perform the heating at a temperature of 260°C or higher that exceeds the



[ Patent Literature 4] Japanese Patent Application Laid-Open

Publ i cati on No. 2003-133570 [ Patent Literature 5] Japanese

Pat ent Application Laid-Qpen Publication No. 2005-243935 25[ Pat ent
Literature 6] Japanese Patent Application Laid-Open Publication No.
2007- 265635 Summary of Invention Technical Problem[0006] However,
it has been reveal ed that a solar battery manufactured using a
conventional conductive adhesive containing netal particles is 5 not
necessarily suiﬁeltéﬁgﬁbiﬁtmftthe Bh-ak-CelsbRiet,| dpyabl&pei@iﬁlh&wbtpeﬁetdmﬂr e
has been a problemthat when the solar battery is exposed under a

hi gh tenper at uckrcking ki ghe hsoladittaftersnwelorovent , toc tharelyt eedei yield,
thereof significant|y deteriorate. [0007] Then, in view of the

probl ens of thBepenthi sirce thereriajantendgnsyt ofothimmong laethinkssemeof theweslan on
is to provide a conductjve adhesi ve _capabl e of connectign at a | ower
t enper at ur e ¢ hBREEY SRILADT 6 BBIEES OF VKRS CONn meHsEre, B qe AL

bt tery S char aEarpeEe and praiibizaf SrEEs ey uBrEnd&f o encly. o
i nt ai d i t t i idit 5,t t. A
Fur Chor "obj ect OSPA) K3 B off TR, We oL ethile Malbalva phien, §8: o, |
and a sol ar batfety, @ggc&im% &tidh &4 {16‘%16 r%h@hﬁé aga%éepe
characteristics "even a er a hlg terrpera ure an g um |ty est.

Solution to PrpRiegd MRSl ThanRiessnh ANy IRELOBol@iove Bdhébitks arc

conductive adh conprising conductive particles including a
netal, a thernosmpbditiang @sivwhiclemsetal panislesciypifiddoby slvee phitiatesparent
of the conductive particles is 220C or |ower, The conductive adhesive
of the 1 esent dispersed ima thermesettirfgoreshg tveheirein the wiledtvical pnhestionoisan

el ectrode connected to a solar battery while electrically connecting
the wiring mendrsomplished maalye biyr burging cbe onetat partitlesy physieally into
conductive adhesive of the present_ invention, while the conductive
adhesive i s cap@iae with @@ﬁ%@qﬁﬁow%attwwf?ﬂmeﬂwmgm@nbmn a

Sn- Ag- Cu sol deb,E \{mege.%re conductive adhesive is used for adhering

W ring nmenbers igiign odes of a solar battery, characteristics of

t he sal ar .b.attggl%epgﬁwgﬁi%{éci ently maintai ned even, after 5a high

tenperature an ty test. [0010] The present invention
| ¢ ¢ . : o Lot ol
ol udi 1. & melouPoF SPRREE TIGRRRICT) (RpARiE PAtpi0 ATREHE YRiEPL"! ©

r heol ogy cont rphhlaaeish N P082o%3degt i ve adhesi ve has a viscosity of
100 to 500Pa.s, as neasured using a rotation 10 vi sconeter under

condi tions of a neajPateneilfitettoRelptlupmest PhéhtaAdplicadmliabhOpahe of
0.5 rpm In addition, the conductive adhesive is used for

el ectrically cBuaationiNeaR804204256g wi ri ng menbers to an el ectrode
by a nmethod including a step of heating the conductive adhesive to a
tenperature at whi clhPatpat Laistanetei 3k Jppancse | Rasente Appligation Liaed-Open
conductjve 15 esi,ve_bei ng interposed between el ectrodes connected
to a scithr batﬁ&lip%@n %m&lﬁng menbers. The conductive adhesive

Cher moset t1ng resi niPHeR: TSN 4] JRPARAG FaiehigATPLCRIar i OPeres
or organic fi el a@éﬁbﬁ’z&@%ﬁ%ﬁt According to the conductive

adhesi ve of the ano ion, while the conductive

adhesive is capable L aneat ]

S - G sol der . wbeHe Rae: P Bis B AR PERREHE, KaicRen
wi ring menber spiklic@tisg NR 26852439350l ar battery, characteristics of
the solar battery are sufficiently maintained

25 [Patent Literature 6] Japanese Patent Application Laid-Open
Publication No. 2007-265635




25even after a high tenperature and high humdity test. In addition,
by using the theol ogy control agent, or the inorganic fine particles
or the organic fine particles, excellent storage stability of the
conductive adhesive is exerted while securing sufficient continuity
properties. Also in this case, a nelting point of the conductive
particles is preferably 220C or lower. This enabl es adhesion at a

| oner 5tenperature and warpage and cracking of a solar battery cell
are suf fici ent Bympmaveof Bevenftiddl2] The conductive adhesive of the
present invention preferably has a ratio of viscosity as neasured
after being | eflechmicat Brablemr 25C for 24 hours to viscosity measured
bef ore bei ng I(fft stand,, of 0.7 to 1,5. 10 These viscosities are
measur ed usi ng[0006dHeweyeryitdas beew revealed:thaton selar baiergmanufactured

measurenent tenperature of. 25C and a rotatjon rate, of 0.5 rpm [0013]
The conducti veYpEBtd E‘P’B@HHP@ P?tlY%Q‘iillFé@ea‘iom%lHBlg @ﬁ@?maﬁt@l@% 1

R T e e
o oper 1 es. | roDiFH ApilBlens B Bh Phe Sole? ALER. B EERE Hildk o high

| f i d f i i . L. 15
The {1 ux acti vargrodns BRI hARC hnhs) M AthKlenf, SRakforistics ol orp
and a car boxyl Hidantllr deikflbordt@ anot her aspect, the present invention

S
relates to a solggr battery. The solar battery of the present
i nvention conpf0(§$ Theapirmviehadf Greyproblelns of thetprivdest, aonsmcosectisf a
| ight-receiving surface and a rear surface of the solar battery cell,
respectl@el y, thef presentvinventiprmisie provide edc@bmstive iadbesive tcapable of
el ectrode of the light-receiving surface side and a second W ring
menber pl aced eppBSHeR at @ lowercicampersuee Brant o Sn-A8rCu soldescwheredn,

T e e
Zﬁ(rjf ?ﬁg Zieggng gct.tr?(.gegsg GniP ?)Pﬁﬁly;fﬁ%@tcenffﬁs P&‘r %?Hi h?%%nﬂgr
ggPte;red t]? Eﬂesﬁggbrgé@aﬂﬁgﬁ%hﬁe egﬁy@ﬁ @ﬁ%{lﬁ%&ﬁ %iiel‘tﬁg?ﬁg& “
cven attor a nioh tenanner coiocE8EThe Bhedcht Mot aR DR PG,

still another bﬁtbﬁ‘?tandtd@olaf DaRAY MOUGlRt dapRblcCdREFicientlp Iﬁﬁhmngor

manuf acturing a solar battery Thé manufacturing nethod of the présent
i nvention conptheshsracteristitepeenodfieapiigh tanpdratucomtiibichdminsiditg séste of
the above present invention to electrodes connected to a
| i ght - r ecei vi njoluiohdodrallem rear surface of a solar battery cell,
[0008] The present invention selates to a conductive adhesive
20 comprising conductive particles including a metal, a thermosetting resin,
and a flux activator. A melting point of the conductive particles is
220°C or lower. The conductive adhesive of the present invention is
used for adhering a wiring member to an electrode connected to a sclar
battery while electrically connecting the wiring member to the
25 electrode. |

[0009] According to the conductive adhesive of the present invention,



15 respectively, placing a first wiring nenber opposite to the

el ectrode of the light-receiving surface side and placing a second

W ring nmenber opposite to the electrode of the rear surface side,

with the applied conductive adhesive interposed therebetween, and

pl acing a sealing resin on a side, opposite to the solar battery

cell, of each of the first 20 wiring nenber and the second w ring

menber, placing a glass substrate on the sealing resin of the

| i ght - r ecei vi nghiler thec cordussive pdhesivg I8 eapablec of weonhettintO 3t a hewer

sealing resin of the rear surface side, -and heating the whole in the

obt ai ned st at effem]?f'é?@w%!?@aﬂ iS@gﬁg‘r@l seldar, whan teycansiuptivipdresive is

el ectrically con ting, and adherin hefir?t Wi ring. menber. and

25t he second M?qﬁgﬂfnéﬁ%%@& 3VIF1R8 ‘F‘g@ﬁ?@’éﬁ i leoitodes dled sofasobaftery,

According to t n cturin hod _of the. above presen

i nvention, it ?ﬁarg(gtgggtiqseotﬁthe gPEﬁ’P@% qe ﬁ’éﬁiﬁe&ﬁ]ﬁdpguﬁa@%cﬁ gyerhatiera,

which sufficie | i teristics even after a high

tenpera’t%re an%%g%%%ﬁ@%?%@%iﬁgﬁn still another aspect,

the present in i r : 0. tier | ar
[mm)g The ?fébﬁts itRnfof CAl8S reldhd! IEw CB%%@& %@lf‘ecs)ﬁfé

battery nodul e of the present 1nvention conprises a

sol ar battery gshpfsinglcoadti@bespaieles fichtif®agthight 'wﬁggf i
surface and a reair) sugf ace ogé?ach of the p?u%lt?lgetgéﬁg%}ear gtm%l’ery
cel I's, respectaviiy, adivhtorstandi ai fdeolsgybeonbhcgdnnppThist eohdudtive

el ectrode of the light-receiving surface side and a second wiring 10
nenber pl aced afipeiictlmstaovistusitylofdD0ddS00Pat)ws measuralindiag @ rotation and
t he conductive adhesive of the above present invention, interposed
bet weenl@ he el viseometer snderonditipms-of acsveasiremenitemperagirdof 250Ctand

it é%t and. B Eghﬁ?ﬁﬁoﬁfﬁpﬁ Ry | 1 éicﬁééé,ﬁﬁé pgédﬁﬂzﬁrekﬁﬁéﬁsﬁ%%

: O .
Connect od and LR %“%ﬁe@@&”%ﬁ%e?%%ﬁ{n%ﬁaﬁl Bihidie dosrode
are ol ectri car 7y Pchd, RE o/ B Hefile feCrord By JoheRHY 155 °

t he above - pr esﬁﬂ‘f&)&i‘dﬁﬁﬂ‘éﬂ \Qﬂiﬁﬁﬁﬁe'ﬁ&?dlﬁ:ﬁg)@ ﬁ;)%ﬁicflésﬁﬁﬁﬂf %tﬁitﬁghbﬂdl%cﬁve

mai nt ai ned even after a high tenperature~-an ohi gh humdity test.
[0022] 1% the gillegivebBiihg! itdpesdd betiledl cRetrb@sy coREBE&) thhe doldrst

w ring nmenber and the second W ring nenber each are preferably

el ectrical ly coatteeyptoetl and withgr ewnilsers.heThé aehdoctévd ydhesivs leddthe
including a step of heating the conductive adhesive to a tenperature
at which the 2@ésendudvenionpaayi eonapriseetondustive paniecles; ral durimosetting
adhesi ve being interppsed hetween the electrode on_the .

| i ght-recei vi i§S8uré agiguates and frorganiet fing matticles weprganie Boeween
t he el ectrode on .t]?:e rear surface side and the second w ring nmenber.
[0023] By the BHEIPHg at the tenperature at which the conductive

U7 TG R AR TSR CRRLTARAE s
18 T P TSR MRS 1500 € UBGR0n PR
constder e { N okARILR 155, o AgSoholital e SHdihent

10Advant ageousadhbfioatis uetd fawadticrdg &Hﬂ%ﬁeﬁﬁﬁ@ﬁb B8 ck8dds6f a solar
conductive adhesive of the present inverntion, while the conductive
adhesive is cdmilely ohfaranterivtics iofrthatsobar! iatery aespeffaiently hiabained

Sn- Ag- Cu sol der, when the conductive adhesive is used for adhering

Wi ring 2%enber ssven aftes at high dsmptraure cinalr hiph tueriglity 1&sthafmatiditions bgs of
the solar battery are sufficiently maintained even after a high
tenper at ure aritfitg gie theelagn sonteod tagepip @z she Murgade fisreeparticles or the



decrease in viscosity may be sonetines large in the case of storing a
conductive adhesive for a long period and thus there has al so been a
20 demand for further inprovenent in storage stability of a
conductive adhesive, and according to the conductive adhesive of the
i nvention of the present application containing a rheol ogy control
agent, inorganic fine particles and the |ike, excellent storage

stability of the cond ctive_?dhesiv is exerted while_securing .
sufficient conrEARE NG MaEticlessexcglent storages siabdity ol dhe m@auﬁw

emboa ment “of - 40tese? hoeteete) RABR Seeoring SuFEIGE oy coiopesions o
hemat i [ ' : ' . hod f f i
ol ar bat tory. RO BFoffr temOntitel foERyPondio R BEl 800 °

adhesi ve of th t@'ﬁ?p'. ONpH.tSe I -condugt i
particles incl @%ﬁa%?n% al™, %éﬁ%eﬁhgm%ieﬁasﬁa EQ@SH& [1330%8}16@%\31'
mel ting point empigrse® NEHdC b jC i f I r

| ower, and nore pl?eferabl y % éoé?%%lgvgfﬁéhh il e%'t ﬁfe,ﬁpne%ui%ﬁggggi ﬁ{e of
t he conducti vesuﬁ‘rcﬁém]}qgeV@t@d,ef erably low, a lower Iimt thereof 10
is usually about 120C. The conductive particles having such a nelting
poi nt incl ude {B01233Ete coreluktivel adiiesivet af the elresehbihviention pfeferabkaha e,
bismuth (3i), indium(ln), tin (Sn) and zinc (Za). The conductive
particles are ofraém of yiseesity aopmeasuratllafigr being lefirtp estadadt] 26 °Chfar 24he
conductive. particles do not substantially include | ead. NMore 15
speci fical |y, BAESCEnHseesityemsasurpd betorgrbeipglef to standgofd.7 to 1.5.

constityted by sol der selected from Sn42-13i 58 solder (nelti ng
point: 1050, ARaie Mikesliss daie (aPWEgUHEE R - oRtiRg visspsiay BRdet

solder (neltin [N 90)....8n90- Ag2- Cu0. 5- Bj sol der (melti

point: 189C) %@(ﬁbgﬁ%@ﬁ%p@%ﬁe{mﬂt( SEpLEE BE?%‘EC% 3&‘8@6}’{@&?& tafred 710
20 sol der (el yigngypoint: 197C). These solders are preferable because
of showi ng apparent solidification behavior after being nmelted. They

are used si ngl poI3] i TheCOsHABEYE g&ﬁic%s JréRsdly F@élﬁde bPR4%Y oﬂé‘%& of

conductive particlées may be constitut by o a netal, or
particles havi ngt#d slectediohi the gfgecaisiRingodf Bisfatle! ndlul! H8'and
25than metals, such as ceranic, Silica-and resin, and a netal film
coverintf t he smintaceThibemekés iffpmssiblee tpalotwer! themmeldhs opdiat afnteal
particle. It is sufficient that a nelting point of the netal film
covering the sterdetivepattiedescshidemaintaining favatableeortpaity piaestss. The
conductive adhgsi. v y .conpri se conductjve particles having a
mel ti ng point &Olﬁfﬁrﬂpﬁ&ﬁseﬂ’@&}?ﬁm P&@l@?ﬁﬂbhﬂ@@g@ﬁ%@ kagtoner of iafe
particles having._ a nel ta,'g{g‘lg% Oitﬁf) of,.220C or | ower. Such conductive
particles are t R @’,16 porgliGResi Pt Au. Ag, Qu, Ni, Pd,
Al , or an all oyp1@§ludi 0 i j er eof eciyfically,
exanpl es ther emdlsiy%d%%@%ﬁ @@8&‘%9&?%@?‘%@%@%&%@?@ and
Ag-pl atggl Cu p@‘&l&a%ﬁ%caﬂ‘%ﬂ@%ﬂuﬁ mean particle size of the

[

conduct 1 ve par cres 1s not
[0016] In another aspeot, the present invention relates to a solar battery.

The solar battery of the present invention comprises a solar battery cell,
electrades connected to a light-receiving surface and a rear surface of
the solar battery cell, respectively, a first wiring member placed
25 opposite to the electrode of the light-receiving surface side and a second

witing member placed opposite to the electrode of the rear surface side,



particularly limted, but it is preferably 0.1 to 100 Rm If this
mean particle size is less than 0.1 pm viscosity of an adhesive
conposition tends to be higher to thereby reduce workability. In
addition, if the me-an --particle size of the conductive particles
exceeds ' 100 - 15 printability tends to deteriorate and the
enhanci ng effect on connection reliability tends to be smaller. From
t he vi ewpoi nt of king, printability_and workability of the adhesive
conposi ti on nofid %@W@YG pehesiveahihsahove meesent aiventipn, @terposed

Dbl L O R e A B BB g e Sl Y 35
Tl TR B P O TEAR a0
conduct | ve pariilehnd SPLELGEABLY SRS chlBL oy FESethe?
on the tptal Mg mbiBeC 0RdH s GeAbaR) YBnndded SHACABER o Ofhe! e

conductive particles I's less than conductive properties
of the cured agletighde.of the conductive adhesive tend to deteriorate.
On the other hand, if the anobunt of the conductive particles exceeds
95% by mass, V[#d@}iThe cliaradieristivadof thes soladtesiewe dofethd saiovebprebérgher
and workability thereof tends to deteriorate. In addition, since
amount s of conyeuters iosefficientyrmaintained duen after Baagh itahperature tand
conductive adhesive are relatively small, mounting reliability of the
cured article Righdwnugitydesbri orate. The anmount of the conductive
90% by mass fromthe viewpoi nt o

i cl i f bly,
Eﬁhéh&ﬁé @E@lﬁf Iy st a9 Oﬁéﬁl?% 1he dpesent wen?@@g@wemame od
adhere o an aiftanemincnRedt sah boerst 4 e SEHTaRRE ArpRa AT 46
th duct i i .and . d i
[ acer I the. o FyERUGRCedfrilel® Rie e L ol the R3AIRRE
thermosetting sfigkiel §f & SdvR%psGi mt/a{ticg{fﬂdmie%tma& EObdeR 3 2

(meth) acrylic resin, a maleinmde resin and a cyanate resin, and-
precur sor s theliglgfrecdibinfmendadd e -6 0raae Uitfachayf g salapobatieyi édbl e
car bon- carbon doubl e bond, typified by a (meth) acrylic resin and a
mal ei milde resispetively phpng/a fiest wirhreempmibiee oppbdte tohthselectrode of
thernosetting resins are excellent in heat resistance and adhesion
properties andhedighitreceivinghambicedside and|pileging assevoadi wirbg npmber
optionally dissolved or di ;}gers d in_an organjc 20, sol vent, and thus
are al so excel PRsite fondhekelscireds, of ihe nerw surBeR isislee vith shevanplieng

(o by Sl canabPiive dhetite TRGreareny Pabensty A ab i gigat Scalthg |
| i bl bon- b doubl d | f h
Do ma i b oitaeoR o SHE YL B (BR M PERERy G810k REAoF the, first
di .dj .
[0058] B ampl et PRAUEE RO B RifhEHIAREEY B AR S e o,
ethyl acryl ategpy Hh@pé@aliﬁgrﬁéhﬁt ®f ﬂ%oﬁg@?baélé?iiﬁfgéﬁfﬁce Rt Mhcing a

acrylate, isobutyl acrylate, tert-but . amyl” aéryl at
i soanyl acryl ?mtecﬁ%ﬂlma&{ Weadealin oty of &6 MR k@nfacCdide, AdNeabihg

2- et hyl hexyl anyl ate, nonyl acrylate, decyl acrylate, ‘i sodecyl
acryl ate, |aurthe wholgliat e dbtﬁiﬂe@MtQCﬂmfaP(eseaﬁﬁ atle gplar dgatieinicell
stearyl acrylate, isostearyl acrylate, cyclohexyl actylate, isobonyl
acryl ate, di etwhﬁ@nbcg‘itmﬂglcoanegt ad pdiieyimghhe dirst winmgomembey lande,
pol ypropyl ene acryl ate, 2-methoxyethyl acrylate, 2-ethoxyethyl

acryl at?®, 2- bubespemywiriigrmenbel tothe sespectiv: eledtedesene gl ycol

| ate

late, met | yet hyl | ycol . acr,
i Cyet opent e OB ARborditg Jo She Mg seibod af e abave mersty




[ 0036] Exanpl es of the nononet hacryl ate conpound i ncl ude net hyl

nmet hacryl ate, ethyl nethacrylate, propyl nethacrylate, isopropyl 20
met hacryl ate, n-butyl nethacrylate, isobutyl nethacrylate, tert-butyl
nmet hacryl ate, anyl methacrylate, isoanyl nethacrylate, hexyl

met hacryl ate, heptyl nethacrylate, octyl nethacryl ate, 2-ethyl hexyl
met hacryl at e, nonyl nmet hacryl ate, decyl nethacryl ate, isodecyl

25met hacr yi at e lELERR 1HB0TRY gﬁ?iu? picion B D Rrh e ool UpEDE WL

cycl ohexyl netha @%’ﬁy abo BHEt e cﬁeth \ﬁs&m
thacryl at E’rs@” %%‘?‘%/?&P 5994%& e

:rg'?hag(r:wa?e? éngm%l%gg Itﬁ%rftgeﬁacryl ate, 2-et hoxyetglg'ﬁ%O

met hacryl at e, XY t hacryl ate, methoxy diethyl ene gl ycoI
th | at e, I

S?cyiféﬁeﬁt§ny@i@*fﬁyﬁﬂk¥ﬁétﬁam§1ﬁ°‘9 L R L R

phenoxyds et hyl Bagerg! edlile, The solar baitery module of the present mventmn
met hacryl at e, phenoXypol yet hyl enegl ycol mét hacryl at e,

2- benzoyl oxyet bympEbéag rplinatiey 3f Rykhi baytesy péity) eletprodey lconBédiad ty laat e,

benzyl nethacrylate, 2-eyanoethyl methacrylate, y-nethactyl oxyethyl
ti met hoxysi | anhgbi—memtﬂgmlrfmeraylﬂ aaeer sukfictef leactiydfthbqoﬂlimhw of solar
met hacryl ate, di met hyl am noet hyl nethacryl ate, diethylam noethyl

met hacryl ate, hetterscellsoespaciyelyp pdishwizngmenher mdased|apppsithid fiseny |
aci d phosphate. [0037] fEﬁgemi s of ,t,he di cr yI te conmpound | nc| ude

et hyl ene gl ycof ea‘;rg iviegi ’éﬂl‘ @Paé 91 3t a Fe@ WEIEEE o

tﬁlre?ézeﬁlt l@fﬁeng | 'y?e}l g oapo ?eetptfﬁ}i sﬁsﬁadyeﬁm%?}%%&?@ e réldeagrrl ' *
pol yet %yl enegg¥§/g4)qcﬁ8?§§¥%? '?%f {11? ﬂirbﬁ’?%é%?sgﬂgmg %t&%f I eH%?lsyﬁll §F cen
pol Yor 0Py €ne, B ERRECIEN IS ARE! SRrREOHE el b AR e

acrylate, di aciénifie Aid BetvRAHUGE élécthc&OBP@ﬁé réar QirdiBesngs eEndthe

bi sphenol AD with pol yethyl ene oxide, diacrylate of an adduct of

bi-sphenol A, bksjhdneirinl grﬁémbeﬁ p&nﬂbnoﬂwee@ Wrhéfipe hyipihgpiéaber axd the,
bi s(acryl oxypropyl ) pol ydi net hyl si [ oxane and a

bi s(acr }4 oxypr sgpphjineiring mietnieneacl aree eloyiriallpcanncdtepahd rehered to
25[ 0038] Exanpl es of the di met hacryl ate conpound i ncl ude ethyl ene
gl ycol di nmet hatheyelegtendes  Theuwizingdnembetisrase namepteoitfe each ethessathadi of

di mret hacryl ate nonanedi ol di met hacryl a but anedi ol
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glycol characteristics sufficiently maintained even afier a high temperature and

20 high humidity test.

[0022] In the solar battery and the solar battery module, the first wiring
member and the second wiring member each are preferably electrically
conneeted and adhered to the electrode by a method including a step of
heating the conductive adhesive to a temperature at which the
25 conductive particles melt, with the conductive adhesive being

interposed between the electrode on the light-receiving surface side and



5 di nmet hacryl at e, pol ypropyl ene gl ycol dinethacrylate, a reaction
product of 1 nol of bisphenol A, bisphenol F or bisphenol AD and 2
nmol of glycidyl nethaerylate, dinethacrylate of an adduct of

bi sphenol A, bisphenol F or bisphenol AD with pol yet hyl ene oxide, an
adduct of bi sphenol F or bisphenol AD with pol ypropyl ene oxide,
10bis(nethacryloxypropyl)polyd|nethyIS|onaneanda

bi s( met hacryl oxypr.opyl,) et h 0 e-di ne hy si | gxane copoly

[0039] These CM 'lﬁavm%rgﬁ yﬁgﬁt@vﬁe@ ﬁ@@&&oﬁsm@ﬁ%ww e
bond are used s r in conhinatigns of two or nore. [0040] -Wen
t he thernDsettWﬂﬁgpégﬁﬁﬁpgnﬁ8ﬁ§PgPﬁF@H”by t he conpound 15 having a

ot or ratfib'cﬁnﬁﬁfz?iéw YR el o g Ponorh e U Wl P SRE e
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vi ewpoi nt of ctlv y Suppr essi ng er oxi

preferabyy hasftﬁnpﬂgaﬂ? oXt ek bond bEvdeBRE eRictb8e Othe/ R ].l‘h% théfbef,r oM

20t he vi ewpoi nt of enhancing curability and viscosity st ity of

the conducti veamditteshegnodefiltljesinds coledsarofind the patll i thereby reinforce

pol ynerization initiator include 1,1, 3,3 s-tetranaethyl butyl peroxy- 2-
et hyl hexanoat ethel pathbicf( ther tmdiak )Hopdr oxas cyclesilex éinés considered that
251, 1-bi s(tert-butyl peroxy)cycl ododecane,

di - tert - but yI pehasssteristinstifahaselar battary e ynifistentlyusintaines evincaliar

peroxi de, tert-butyl curryl per xld di ret hyl-2,5
-di(tert- butyl%g ﬁurmcﬁytes
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t he conponents ot her t an t e con es II’l COﬂ uctive

adhesi ve. 10[ ORfiferadrife ﬁﬁﬁxé’ Sh%@$—@1§§6ld&e Mﬁs%dth\%‘ éoﬁiﬂtiéu%eadlﬁswe is

particularly limted as long as Tt I1s a conpound having two or nore

epoxy groups.  fwednfireadisdhinpuetiriag waakyrs 86 iclectroded @f £REkY bARINS
derived from bi sphenol A, bisphenol F or bisphenol AD and

epi chl ckohydr i ¢har@cﬂét43tjcsM theistlanbattqryaye sulicientlyomiatainel eyemoaftart s

are available. 15 Specific exanples thereof include bisphenol A type
epoxy resins, a\EIElD@E@HE(l”@ewddégthQQJ@SEhem cal Industry Co.

Ltd., trade n R-301- (produced by n Epoxy, Resin Co. Ltd
trade name) amﬁ e’(‘{%‘i”@d%@’&“ﬁi@@i kryclr@wﬁnﬁt&s sugh as a

trade nane); bis henol e epo resins, YDF-170Q (

Toht o Kaséi ':ll 'Ca5G IETYJSC SR}' éﬂ% ﬁﬁew%ﬁ\l@f@s@ &‘ﬁ ‘g’é (f’te#@%?f?l%/ &pan

Epoxy Resin Co n epex S|n

R-1710 (pr oducedllc%]gnxﬁ E‘lgﬁ%‘?ﬁ;?&e% A%I% §§f8$ &gstpﬁ? &&8%@5 als ({PE\

name) ; enol
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Cheni cal @”paﬁbhes%aﬁﬁd B@é&ﬂm %é%g%ghdﬁtﬁfﬁ%' a%}heh)#@%f%ﬁé’i‘ﬁ/vehﬁéh F

YDCN- 7028 ( produced by Toht o Kasei O ., trade nane) and

ECCN- 100 ( pr odthegstesant MppHeation contaImng a rheology control agent, inorganic
fine particles and the like, excellent storage stability of the conductive
adhesive is exeited while securing sufficient continuity properties.

25 Brief Description of Drawings

[0026] [Figure 1] Figure 1 is a schematic view showing one



Kayal cu Co., Ltd., trade nane); multifunctional epoxy resins,

EPPN- 501 (produced by Ni ppon Kayaku Co., Ltd., trade nane),
TACTDC- 742 (produced by The Dow Chem cal Conpany, trade nane),

VG 3010 (produced by Mtsui Petrochem cal Industries, Ltd" trade
name) and 5 1032S (produced by Japan Epoxy Resin Co. Ltd., trade
nanme); an epoxy resin having a naphthal ene backbone, HP-4032
(produced by DI C Corporation, trade nane); alicyclic epoxy resins,
EBPE- 3150 and %bOﬂhﬂﬁlt((ﬁ'atsblqﬂrbaﬁm(}Hdoth;deDal cel Corporati on, trade
name), DME-100 (produced by New Japan, Chem cal Co., Ltd trade
name). 10 and Ex-zldElgtpeoéthzgum Raimse shematisl gu@irdsﬁowm@deme

nane); an aliph epox W 100 ( New Japan Chem cal ., Ltd.
trade nane): F‘Hnﬁr?@a’c 0% iﬁhﬁ‘gf‘i’rﬁﬁaﬂ RRAIOE a@ﬁf@@@ﬁ@d’ by Sum t ono

Chem cal Indusbrg g .ade name), Yl 1-434L (produced by Tohto
I\KAasel 0. Lt ¢Des¢ription @ %é‘)‘bo‘i'ﬁlel ¥§ X and TETRAC-C (both 15

530L5D (bot b oI By BIRE Mingti0F ofahd RGN HRbociRRfs fompliy ot
resorcin type SR 5@@&% PRSI gglméy [, 21K 53 erhlosbABR i

Chem cal s Ltd. tra narre a neopen type epoxy=resin,

DENACCOL EX-211 20 a
hexanedi ol typ xy resub% Bﬁ@%é@%ﬁéproéﬁii&gﬂ%f&@g?gg e
Chermical s Ltd. gr 11@ amlrrﬁiureqir 200yCobt RoRey ! ewmlglme%eme
epoxy resins, DENA EX series ( 10, 811, 850, 851, 821, 830

832, 841, 861 paint ofthedemelctive pmgmbs 1s:pmfeuahl lokvt,d,ln\aterhdﬁtﬂfum)ﬂ
and epoa/ resins represented bKCt he foll ow ng formJIa (1), 25E-XL-24
and E- X0 3L (bist bsyallyoabeut 120 Isdi‘hecnendlmivs pantmlqs havidg swhepr. I n

formula (1), k depotes, an integer of 1 t Anon epoxy
resins, bi sphe’ﬁ’@ ting P?EE @BE‘Q ‘%te@ﬁson% %é}fome lt%ﬁ’&@t%b(ﬁmﬂ:rﬁgl ns,

o B e S M RS B
e ORISR B8 U Sl R o SR, o

two or nore. [Q%ﬁ e bondBvENGHINEC UL I ﬁﬁ&ﬁué@{%&}}?ﬁ%&ﬁ?{% g

conductive 10 esive may tHrther- conprise an avi ng

only orgs epOXYSﬁbﬁiﬁallyaﬁle%oh&ﬁ&Ne:}%rﬁblw&fH meéwgggfrggfsgdgﬂxtﬁﬂw ynd

is avail able as a comerci al produc Specific

incl ude PUB ( pgaideic adldeyedN ﬂ@mn S?maBMSCQ:,olddrt qmelti %gzﬁmﬁﬁnqlasc'@? 101

(produced by Tohto Kasei Co., , trade nane) , ED-509, 715

ED- 5098 (pr oduSmftB-h;ﬁ?AI}Eﬂier@ﬂétﬁﬂgTI@‘nht t liiim);aﬁnf}}B!EDAgZZ solder

(produced by Yuka Shell Epox ., Ltd., trade nane), |CBM 403

(produced by gf’mdtlﬁgsmlmhdﬁ&@, f90- Agle40.54Bid S deﬁ) (ma}hningsunBSSO
uced b TOShI ba Silicaone trade

TSL- 8355 d TSL- 9 0
name). These ol U3ednabraie soies dmsitiog inoins: GBOTGY sl Suib7Zad
[0048] A bl end] A8 R (méft%é i)gﬂlt O]T97I°P§ v Al g&eggefe%e%ecéu%e%

showing apparent solidification behavior afier being melted. They are

used singly or in combinations of two or more,

[0029] The conductive particles may be constituted by only a metal, or

may be particles having a core particle made of a solid material other
25 than metals, such as ceramic, silica and resin, and a metal film covering

the surface thereof. The core particle may also be a metal particle. It



range as long as the effects of the present invention are not

| npai red, and it is preferably 0 to 30% by nmass based on the total
anmount of the above epoxy resin. [0049] Wen the thernosetting resin
is an epoxy resin, it is suitable that the conductive adhesive
further conprises a curing agent for an epoxy 5 resin, and nore

sui tabl e that the conductive adhesive further conprises a curing
accel erator for enhancing curability, In addition to the curing
agent, [0050] ¥Ehmffiaienhthagemelting point pbiteimefahfily dovetingdhasuifarg as
it is one conventionally used, and commerci al products are avail abl e.
10 Exanpl es of of the mduefnmpﬂﬂmlﬁzﬂ%&ﬂ“@ curing agent include phenol
novol ac resins produced, by iwa Plastic Industrles Ltd

trade nane) anﬁomiélfﬁtﬁo‘:(’ diyee V9| ey COBRLiE: Hﬁt@éﬂ partigdes,
e T SRR S Pl AR Sl e
bresent ed b oLt gl Bvhe el b JF Egﬂ‘(@ﬂr PREb

[ ade nans) | " ashdndlise BcIEY e ERMed Ny, Rt oA B RGN ?Pé@a a

g

formula (111), pRP
Ltd., trade nalr:g’)AYQ)g aggﬂ%‘ gﬁhﬁ%ﬁﬂ % ngglgﬁ%&}f)&% epengfgnélb% t es
a nonoval ent  hyghaslas eesf idadednel drtible¥, AghBarfilesg O E:le@%nﬂ' Iyl
group, and ¢ dencr)?%s an integer of lﬁto 5. gw?%rrru g Ggpa%Z denot es
an al kyl groupAgﬂﬁlefedr@.bpmlaleset hyl group or an ethyl group, R3
denot es hydrogen at om or a nonoval ent hydrocarbon group, and p
denot elean i nt E§l] & meast padiclq Oﬂﬁel]of[ Ctﬁerri:muluct-iue npadickE  iOHot
c(a\---1 (H2 C R119 OHThc)1 H2 OH 1.. X --? -1

particularly limited, but if is preferably 0.1 to 100 pum. If this mean

particle size is Jess than 0.1 pum, viscosity of an adhesive composition

tends to be higher to thereby reduce workability. In addition, if the

“mean” particle size of the conductive particles exceeds< 100 -pum,

15 printability tends to deteriorate and the enhancing effect on connection

reliability tends to be smaller, From the viewpoint of making

printability and workability of the adhesive composition more favorable,

this mean patticle size is more preferably 1.0 to 70 pm. From the

viewpoint of enhancing storage stability of the adhesive composition

20 and mounting reliability of a cured article, the mean particle size of the
conductive particles is particularly preferably 5.0 to 50 um.

[0032] A content of the conductive particles is preferably an amount

such that a tass of a metal included in the conductive particles is 5 to

95% by mass based on the total mass of the conductive adhesive, If

25 the amount of the conductive patticles is less than 5% by mass,

conductive properties of the cured article of the conductive adhesive

10



"N, 1/47) ,..,) q C [0052] A blending proportion of the curing
agent is preferably a proportion such that the whole anpbunt of a
reaction active group in the curing agent is 0.3 to 1.2 equivalents,
nore preferably a proportion of 5 0.4 to 1.0 equivalent, and further
preferably a proportion of 0.5 to 1.0 equivalent, based on 1.0

equi val ent of an epoxy group in the epoxy resin. If the whole anount
of the reaction active group is less than 0.2 equivalents, reflow
crack resi st antandob defferiaratedun the dhiérdwindeifttbadmount détherdondattéve and
if it exceeds 1.2 equivalents, viscosity of the conductive 10
adhesi ve t endspasiclescexcseds 95k byomrsspivisaogity iedrtbefcondnetive adhesive
deteriorate, The above regﬁtion activeﬁ%goup refers to_a substituent

havi ng react i offtdgt oy e Jhighsrnatgh veqrkability sheteot; trnds tongetetiordiear okr :
i nclude a phenoli.c, hydtoxyl group. .[0053] The ri accel eragtor |
Inot garti cgl ar P@&P&f@&&%@ﬁg’&ﬂ p£§[§qu e_ng‘s ogl?ufél ﬂ'g\‘i’v ioR E‘Ft}’ielu:ed
as a curigng ac C c i e, rcialy prodycts
are avai $ agl e. ﬁ%@?‘%l B‘L tﬁ#’ #@aﬁt%éﬁﬁg%%nﬁ%ﬁ@?&gﬁnémheqﬁ?‘ﬂﬁmgc

id dihyd i ; j PDH
and SoH Lal 1 pranoaay GRS Bt Ykl Ciehs kil e hinbly 6EHhe

q : P . o . t
of an epoxy 1 oe AN Bl RTerably " L 0P B ana TR
Cheni cal | ndusiiewpfeint ofléntlancihg adgk4AliR) or doﬁidﬁétwgéﬁiﬁ})éﬂt%a R4 denot es
a divalent aromatic group, or a |linear "or branched al kyl ene group

having 1 to 12[0083hdrheathensosepingf mysabhas &magtivenof lesing gnradibyoheaing

p- phenyl ene group. These curing accelerators are used singly or in
conbi nat@ ons ofo adiereto amadherpodsatid dothesrk ditideF eomyploac] whichi allows
F12-NH- C-R4-CGNH-NH2, (11.0 [0055] As a_commercially available curing
accel erator, i HeagpIdurBye partictes; fwl egbeptogyicontal agen deseribes laten e,
organi ¢ boron sa{ﬁ corH)o nds,,, EMZ K. an TPPI%E %a%tyh oduced by, HO CK
CHEM CAL | NDUSHRIeceonduckys adhesiye to hing to eap . akPRdaergoseings

San- apr o L., TG Seesie o for ekl BRcait <iet Sorin) 3e006R) o8bkioe,
T ol A HE 0 B B A et
bl endi nps pr opoAkkdHE Bbm B@mﬁlﬂﬁﬁd&é}jﬁ%& ?E)t@gﬂg'biaﬁle%a%ﬁ{-@&’b&n% Blet ©

90 parts by mass and nore prefer parts by mass, based
on 100 parts byomhsgpidiedttieanerty) dceplic resid ahdiasmblefnitien@si?) and an
proportion of the curing accelerator is |ess than 0.01 parts by nass,
curability tenesoxyoresiet&eiposiatable aribhdst thérmmseftingesias par &xcellgninimss,
viscosity tends to increase, and workability upon handling the
conduct i ve adhkestussistenas and ashesion praperties and can also be handled at a

liquid state if being optionally dissolved or dispersed in an organic
20 solvent, and thus are also excellent in workability. The

aforementioned thermosetting resins are used singly or in combinations

of two or more,

[0034] The (mmeth) acrylic resin is constituted by a compound having a

polymerizable carbon-carbon double bond. Examples of such a
25 compound include a monoacrylate compound, a monomethacrylate

compotumnd, a diacrylate compound and a dimethacrylate compound.

11



[ 0057] The conductive adhesive preferably conprises a flux activator,
25The flux activator is a conpound having a function of renoving an
oxide filmforned on the surfaces of the conductive particles
including a netal. As the flux activator, a compound not inhibiting a
curing reaction of the thernobsetting resin is used. Such a conpound

i ncl udes rosin-based resins, and conmpounds contai ning a carboxyl
group, a 5 phenolic hydroxyl group or a hydroxyl group. Conpounds

contai ni ng a hj@036} Exagplesp ehche ammbacrylatgr compeurel pnefudealpiethyland
al i phatic di hydroxy carboxylic acids are particularly preferable,

because of exhattiylategethel acaphte, fpropylaatiwaiey isopdopsl hadrylateygn-butyl
reactivity with the epoxy resin to be used as the thernosetting

resin. Specifi gavlaje, sobwyk sapbatad tart-prid caerdatep puh cacrplaieovisondnyl
denotee an ol kTRt BORAVicYee, MiSpelcabirte.oouih Sorlate.iysthu by
substituent, and it is ef er abl net.hyl .arou an ethyl .gro a
propyl ;f oup, gcrgbﬁ:%no&%%‘y{gfe,é%ﬁ@rﬁcwlaé, bﬁ%&g?ﬁ@ﬁﬁqﬁ s &%@6&9 fepf

or ecent 1 nvent [isieo Padrle hRESTEEN At SteabfErdde AR fertBitbe®
i f O h } i i

nteger of 0'Leynat LG94 PBoK ARV DRGB! SAH byl
invention, it hélyefhsl@icaplyolt hatiyldle,0papeorfylaedadhybigs 02 fndhofetlgt h

of n and mdenoté 1; and it is nore préferable t?\th both of rI and m
20denot e 1. [ 08G@latd, Ciisethonyethyl mckylart] Blfutékyeiold- hefylidd) - methoky) 1
COON [ 0059] Engﬁn% es of tﬂ?c?r?pour% represented by the above fory)rml a
(V)i nclUHe2, 2- diethyerreogtyel hutnylaipj anéthexy dpolyethylene glycol acrylate,

2, 2- bi shydr oxynet hyl but anoi ¢ acid and 2, 2- bi shydr oxynet hyl pent anoi c
acid, [0060] Adigpelopentenyloxythyl werydatei \Zrpbenaxyethybfaoryletey phanoxy 20

ts b 00 ts b f th d i i cl ,
AR AR RN S O S I T
di to t t .4 ti . Fyrt f th i i nt
sccording 10 LRSSl AR A DROREA et R ORI
1.0 to 10 t I ],...] fl L t vl |
1300910 Par o) B U o RO, SBAL Sty RO Qe S
conductis'e par el LEbie! kBRI SeteC AN Njpoctyl
storage st abi | adrylaf)d dRithylhaiideihgl taeRflated SSYRAYEHS! ephdDRSE] ahHe

conductive adhesive preferably conprises a rheol ogy control agent -
Thi s rheol ogy srploxgtthaipdebyl sidphosphatend which gives, 15 to the
conductive adhesive, thixotropic properties exhibiting a high
viscosity in t[836hExamplescot thechmamotmetiverylatd compouhde idlnde imeghyd | ow
viscosity in the case where a shear force is high. Exanples of the
conpound to bemgthegrydate; hethyhemetheprdate: r pronyde methageylatee &

wprenirds
havi ng ester hond, such as, hardened castor oil, beeswax and 2
car nau t?g)n wax, PeBacelatey |n2l,)uty @ﬁﬁg%@%t‘ﬁA,lSO%@ﬁ? ﬁﬂ?ﬂ'ﬁﬂﬁﬁﬁs Q‘g’@tﬁ
E- 250, E-270, E-700Q 5-50, 5-42Q, 5-50 | -550S,,S-530. 1:630 and
1-700) ; corrpoul??ﬁé_‘af%aﬁitﬁg ahe ormﬁéﬂfq?datﬁ tVOBFIYLmIB%thE}REBS?’ sheR as
stearic acid ! h y I Ci t L.sani r
exanpl e, trad%%%%@%%ﬁ.%é@%aﬁ%ﬁ%kﬁg ér&ﬁ&%@&%ﬁ%@dwﬁ@%@@
25Japan KK, a a - =21 d | NEIMEE,
HEAL THY SUPPL?(l,ﬁ eElHlﬁ %?@aﬁéﬁa&‘?gﬁgﬁﬁgg deesl %%a@ﬂﬁé’ 8'1
methacrylate, lauryl methacrylate, tridecyl methacrylate, hexadecyl
25 methacrylate, stearyl methacrylate, isostearyl methacrylate, cyclohexyl

methacrylate, isobornyl methacrylate, diethylene glycol methacrylate,

12



containing a urea bond and those with a noderately polar group or a
| ow pol ar group introduced into a termnal (for exanple, trade nanes
BYK-410, 411, 420, 425, 428, 430, 431, LPR20320, P104 and P105
produced by BYK Japan I (K). 5[0062] It is possible to use inorganic
fine particles or organic fine particles as the rheol ogy control
agent. The inorganic fine particles are fornmed fromone or nore
inorganic materials selected from for exanple, alum na, alum num
hydr oxi de, nag i I Q%hcAE, i ar neg}

carbonate, cal ?%ﬂgﬁéﬂa{%&&@mgﬁg@?ﬁ%g’ s?ﬁi%?%ﬂ%l g]ii%t#lmé?({ilaé%,
magnesi um oxi dg.methuryethyh oxi gethagtylatnum Didtidethydr yStabthhaglate,
silica, anorphous silica, boron nitride and titania. The organic fine

particles are Reuimdetiydnmathaorydate) metheter dithyehe efyd] fmethmerfylate,

exanpl e, a styrene-divinyl benzene copol yner, polystyrene, an al kyl
net hacr yl at e- bueditizon golesdens alpoilymethacaylate kdibydspentenyloxyethyl

acryl at e- but adi ene-styrene copol , an al kyl nethacrylate-silicone
copo Y an Bty it b cdoporyie ey yiiias

pol yet hyl ene, Eﬁ%@ﬁ?bene,ﬁﬁnﬁ%&‘ﬂyﬂhﬁp , a gb’FBﬁone W@B%@?J’laé‘hd _

Fine 20parti ol eLouanlekiefis oy BobarEat, or - 2ngiodniphondforshdsch”
Fine parti ol oo PSR Rayy qunedl e BYT R 2 REaNT | IREERIRe ©
i ted. [ 0063} TiRdRRYeMYI CORARRNAINnd o 9T o Ak,

thi xotropy to the con adhesive." i X bei'ng gi ven,
preci pit@tion girahbérofadenduchdtigcphatd,i dipetifiisngiosasli méthgerylate,
conductive adhesive is suppressed during frozen or chilled storage
and during usedb&;dmhadeﬂimemmthaoeylate;mhtdnhaw}dexzemybogﬁisphaet antol d
favorabl e storage stability of the conductive adhesive, [0064] The

rheol ogy cont r siethegeroxyethylpbenyd edidgplogpbater i n conbi nations of two

or nore kinds thereof The rheol ogy control 5 agent is preferably at
| east one sel et4U3d] dH=gmp wogéhq rdste enmpeundyclyds) efbylean glycol

S?Ltyi Q'rfifngcrgﬁ%ﬁ%ﬁ%éfzéa%ﬁa%ﬁﬁﬁ;ﬂ%%%%' EF Eiveie ol ¥ eyl
I
Surface reat yaiFoIty dRahits By ARdype) B bty
particles pref %ﬁy%démve @cglar BRrARk! | Pofyetiyend %yrdg})utdi%ayla&@%ﬂ

A nean particle si of t above fine particles Is erabl§ 100 gm

or less and nofrirepybes aglyeoB Migdryhite, | ?alsyprd)ﬁyléﬂ&ﬁ #pesl phddrylate 45

si ze exceeds 100 gm a decrease in surface area of the fine particles
al | ows vi scosi teachond prdducbof dpyoltaf HispHenokAg disphenblthos bispkenol AD
suppressing effect on the precipitation of the conductive particles
is | owsdled, anandig molelglyridyl heryéate sdiaciylate ofiani adduef ofchigphengl A,

deterioration jh workabiljty., A /lower, Iint of the nmean particle size
of the fine pa{atSphfrI@% K ar E@iﬁhezmléd})tw%pa {hyllens exide, dagrylate of an

preferably 0.00 m gr. npr e hecause i ncrease . in.syrfage area of

Phe 11ne part: et nEbisghingl v drbeadll of Siesherl &b Siludyeippy

al so reduces dispersibilify. {0066 a rticle size and a

et mum par &1 cPBGE ze oPislAiD SR eby IRGFERANIRUbR TS Sectifeq b,

for exanple, a j At ] ' 200 fine

particles usi n%ﬁgatcg@g}ﬁﬂit’rﬁgm gmlﬁqgﬁg{é%g@?%g%mwm hod of

measurigg i neqgeaR] Eagildd @5k Y &methacrylate compound include ethylene
glycol dimethacrylate, 1,4-butanediol dimethacrylate, 1,6-hexanediol
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using a particle size distribution nmeasurenent apparatus using the
principle of a |laser scattering diffraction nethod. Exanples of the
measur enment net hod using SEM i ncl ude a nethod of adhering an adherend
usi ng a conductive adhesive, then heating and curing it 5 (preferably
at 150 to 200C for 1 to 10 hours) to produce a sanple, cutting a
center portion of this sanple, and observing a cross section surface
thereof with SEM [0067] A content of the theol ogy control agent is

preferably 0.1 S Fshen f 4ape wpoi At rage
stability and %Iﬂ%tg%%rg%%’veb%?opert?%g? nor e ﬂaragl?\ie/drtg’bl yl’g.%lﬁ{l%eﬂ%(g

parts by mass, dipahscroltd Odedminkyl RY¥yovhsdingdthidiolatd)eadledeid ndysdsi n.

If the content of the rheol ogy control agent is'less than 0,1 parts
by mass, vi scodingthaaplite,ttrietipdere glyadk danethhdiglateipetrasthiyiege eflfesdt on
the precipitation of the conductive particles tends to be |owered,
and i f it excedumsetbacrphie, polyetipens glycpl dimethadriylape, ttepetpylene glycol
deteriorate. [0_068%&Th conducti ve adhesjve preferably has a

vi scosi ty of 16ngt ipolyraepy eae glyepkdiseiorylats atreactmopapductas

T b e p

t i i nt i ti 2 t i1t i t t; .

St R BB SR R P Y
Sueh 25 ) SOCTG L ASP S iGr ] A0t R8RSkl A A"

di ffi l[ty. On h hand i i h e i
S00Pa. o 5t 2oOSPERARCR Tef L bilghehbl DARDS, W OblolybubyIghe © dAtad)
printabig ity ibisiiomaedthrybRSNpolydimeiyldxahd) of Visas@sity (B of

t he conducti ve adhesivé asS™ nedsured uﬁ%’er condi tion of a neasurenent

t enper at ur e of bidgfiethactytoxypragyljmethplstoxdneimetipyisiliiang capelgtat,i on
to

visconeter after being left to stand at 25C for 24 hours,

viscosity (A @E03Ph&hesmcumpowvedsduiing v polymenizableradbomcabon Heulslame
conditions before being left to stand is preferably 0.7 to 1.5.7 If
the ratio (8) 1pond are used singheer in. cpmhingtiansiof twor ghoteossi bi 1 ity t hat

R o ok
(r)?t ![ ﬁe(t h/eg ﬁ%f@%r% pf’ﬁ:é[ﬁj if): Pg%’gg;ag Y ﬁ@é‘iio?’%#z?ﬁ??ﬂéﬁ:?ﬁ ng
ge{(ﬁgmr?;teéti[ g{?g?gﬁx T y_he :fgove_ V|a§%_g'ls§p§' c%%@ r‘lr{é-g%gorr'ed Hgi ng
TV-33 type vi sogicel Z’?’Wgﬁ%%é‘é’ﬁ W@&&?y sfiRg Ui E@%ﬁ?ﬁﬁﬁ%e‘%ﬁ SPP
15 rotor with geppbilt of effvebvelPratipprossingUd tvd.e TRE drbgnis gndusideve

adhesive with a high viscosity.” The viscosity before being left to

stand i s neasuneteribiyedisai ehyndhtierhal hBfecentieeitivecof 06 i176°C From
prepared, specifically within 2 hours after all the conponents
consti tdk i ng tthe wewgounti of cabineiigy eurabilityi medi. viamisity 7¢3bilitye of the
conductive adhesive may_al so conprise one or nore additives sel ected
fromthe gr oupﬁQ%’@Hgﬁl‘éQ ﬂdi@sbﬂe- a flexible agent for stress rel axation,

0 AR 1 S S e
oot o ndbrlhanf RGPSl (500 ccarmles o
ag:gl\/t r1300 >r(1a31 ’énstﬁ(té}%m%h}%%xg %)rog’()ced byi Ube I ndustri-es, L'éld
A cont 5. of R HIGHT B SR dBIGINERY, tertRERRereR Bobitheletd s )
based on 100 peftitutPperBigbeioatd) QliddiRyIMREskideNtert-butyl cumyl peroxide,

D
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5resin. [00731 The conductive adhesive may al so conprise a coupling
agent such as a silane coupling agent or a titanium coupling agent
for the purpose of enhanci ng an adhesion force. Exanples of the
silane coupling agent include trade nane"| CBM 573" produced by
Shin-Etsu 10 Chem cal Co., Ltd. The conductive adhesive may conprise
an anion surfactant, a fluorinated surfactant, or the like for the
pur pose of enhancing wettability. The conductive adhesive nay al so

conprise a silt Wi Dk _ g | ner. The above adhesi on
L0y 5 Bk B

force enhancer,- wett Ity enha oaner each are used
singly or in 1l ithviL] - se aradpr ef

included in anggngﬁm%fz’gfﬁia?g %ﬁl/g%&xﬁé?e%{gggd on atﬁﬁe tote%ulilﬁégr?ount
of the conduct hyéropdivxide/e. THeO0re] udddesiaghid ue tih iRnalsihatianseofrewo adis 0
conprise a diluent, if necessary, for making workability during
preparing the nmmelucti ve 20 adhesive and application workability
during using the conductive adhesive nore favorable. As such a

di | uent ,5 or gan{42d 1A dlarling properiien of theradieal giolysoetizatipnpisitiator Such

as butyl cellosolve, carbhitaol utyl cellosol yve c§t ate, caybitol
¥

acetate, dipr oEEﬁf@'ﬁbb’l Q«Qéltor%% 11Hg$Se (HEe Prefe élg’F%/lQ)% Y mass,
di et hyl et her and, a-t.er pi neo re preferred.. This di Lluent is
preferably i nc?%ﬁﬂ’hﬁqpﬁﬁg%ﬂl[ﬁl)ﬁﬁtseﬁ?fg%bf 1%1685&%?%@91133%?1‘9 agopnt ofhe
total anount of the N t hve .adhesi ve, 075].: 1L r nt.i oned
respective co nc&q{pﬁ@%%@fgﬂwg&@a%%g %‘ihf eﬁ%ﬂgggn%‘gtcﬁg&lﬁl‘%ach
case. [0076] g&lﬁs%nducti ve adhesive is obtained as being a
paste-like one in Which the respective conponents are uniformy

di spersgyl, whi @p4ss THe i fagisk &xlm@aéémliﬂmbet Biftg PARMUIANE Smited

respective conponenhts at ofhce or 1n several tines, if.necessaty, and
m xi ng, di ssol yd Ngng tiss #g @ @ coigpoand Waass o oF FhoB &IPekPIeiolesmn
Exanpl es of an apparatus used in this case include a known stirrer, a
kneader, a thrEpamplesesf suchphmmepbry yesinxdacludadepog desine, detiMed0fath The
conductive adhesive of the present invention described above nmakes it

possi bl e to achisghencl Ap bispbeeol oehisplened Adhatdepichlonohyssiduct i ve

P vor abl 6 st or L4T A sheh yin SHREK st SorpEISaRIRG BFaAuclt ar avgHalant -
i Lo gt ot Lo g et
sol ar bt tery MERTES0RGHARER T eR) Ceblie e RE (G TR rien
Bl gure 1lay shiule), TADE Gidfind b Both Bty REBTEE L7 (ARE RRRH" T

li ght-recei vi nghpurrf-98€ éﬁfdi&ceﬂfitgula%aﬁ(]@})q)@hRéﬁniG@. FieVaddd h@ﬂig)e;he

rear surface side, and Figure 1(€) Shows it, viewed fromthe si

surface side. bigpH&Iol K %pb apobpidshrsy YDIU7e gﬁ:@aucewbyuuwoamﬂe@w,l ty
of solar battery cells 6, a grid el ectrode and a bus el ectrode

(surfad el ect Lulldyadsanadsg)randi e 83 r(producedby dewa Bpowy Resif &loe Lid.ge
of each of the solar battery cells 6, a rear surface el ectrode 8 and

a bus el ect r odeadsaamg)ea bispbeneldA)D tyfie enasyi wein, dx1719 dprodsioed dye
i de of h of .th | tt ells 6, g first wiri nber 4
ol aced opposi ¢ il PReOGGGRldndle s ddd badenarni Mogel Sewer Gioeg
f id d i 1] d ite to.th
surface of ot rGuudBRER S0 itodeedChe HRCHESRRRIY Sods ot
dhesi ve 10 i trode 3a of ,th
T oht- 1 ecel vi nguERe 2010 GhRied OF TBEIDAE RAgiE CXnnaits Rad® o)
bet h f b f ' d
second 2 i ng SeRRenCyfaS TR0 epBfeblis, MTCNFHIS) PioRL6 BITTONR
W ring member ghsdl €o¢aNaSChEdk HanRIChdOEIRINID0! j568ede by ONigps
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10sol ar battery cells 6 to be electrically connected in series,
[0080] The first wiring nenber 4a is electrically connected and
adhered to the surface electrode 3a of the |ight-receiving surface
side by a nethod including a step of heating the conductive adhesive
to a tenperature at which conductive particles nmelt (for exanple, a
15 tenperature equal to or higher than a nelting point of a netal
constituting the conductive particles), with the conductive adhesive

bei ng i nt er posghybhlai Woe L) erade hhaey, rﬁhmﬁmﬂﬁaB@p@;fy 1ehias, EPPN—SOI
| i ght-receivi ng surface side and the first Wi ring nménber Aa.” I'n

same manner, t fwoduesahbyWippop. Kaghlar Cth, L4d.¢Hecler nant), ymcmmed
and adhered to the 20 surface el ectrode 3b of the rear surface side
by a met hod i nGiraduceyl hysThe Rdwheberhiegl Coenpamyd diade vieniaelk €GviD 1o a

tenperature at which the conductive partlcles melt, with the

c?ndﬁctl ve adhﬁ@'ﬂd@cqﬁebﬂdvmﬁlﬂleﬁ%@%@@& viidistrigs, Lid:f E@%ﬁ glag) rasde 3b
25[ 0081] As
Che first and SWEHradiosadyntanse Epos Rewe Ga L% iade Nggiedi ¥} PG use
fhe first and GeUbvIe P nhieERe Bhakbs: AP 400 Pronleed By Hire 1o
Bfngsg; A L[]Li??a oD e antt5" SieTEhE ot ?%%%ae@[{?ﬁf?o B
reret (rjlodngrt]tt(r)le g%odl rreOgj Hﬁo mg&gc% g:’ef‘ %hﬁga éctro ehg ?fd a
bus el ectrode DMWES] b@ﬁeﬂ%ﬁN&ﬂJ@ﬂﬁn@ﬁéﬁﬂ;al T, Ltcﬁhﬁ‘ad@‘flﬁm\é) ng

surface of a solar battery cell” 6, as well as a rear surface

el ectrode 8 commb&X6A16h rcrdmedslgrm ass)Chtahﬁm@[[mi heddeetiaing)plans 6
are provided (Figure 2(a) 10 [0083] Then, a liqui d conducti ve
adhesi ve 10 i saliphsticeepaxy tdsin, sViF-1 60 éNetwe dapandE€hamicahrido.a Titdy, srade
wiring nenber 4a is placed opposite to a_surface electrode 3a, with
the applied cohde)iamingdiesi sppryorasinse Biddeh0 ﬁ@ﬁdmdwbﬁrﬁlélﬁﬂgmﬂe

& obbnsi ng et BC“V g@cf“es'% Filcigrdsatmes; Yob¥al Bodngadly NektRoq.
Conr aurtacy ket Kb Gifant téé@sﬁﬁ’i‘mfﬁa]ﬁemwméﬁﬁ

h
ohhesi v 10 i it é%ﬁ@fégﬁ%ere SIGE Ry, b drddd %ﬁ%%ﬁ?@ or ¢
a seal i ng res'm@%gso%ﬁs&&eawr@aﬂ%&?mm Eot PtR0ridien

battery cell rst wri'ng nenber " 4a an asearngr
15b is placed @Romirst ?g@raoseedil@ DENACOS PEX-20R (hRidvicé&E by Rag a%fe the
i gu

second w ri ng nenber re 2’( d)). The sealing resins 15a and 15b
can be EVA whi Chefnfcaln [¢d.nytraieename))yh moptalyt gl typer epodsi pesingr
pol yvinyl butyral, to be generally used 25[ 0085] Further, a glass
substrate 16 |E’EN$G@&BK erie(pzmhmed@)yrlﬁsgase (Gentals figd., trade name);

| i ght-receiving surfgée side, and a protective film17 referred to as

a; dte)ac'l? Bheﬁte T«sl':’éﬁtﬁ al dpe @ogﬁarqsg%tbﬁyﬁcggtﬁx ﬁlﬂemfédﬁzﬁflggﬂb’ace
at whi ch_conduNPEde Qﬁ‘?f{licésgédr BRI GLIIo BaRelripe ngr@wo i f
EEE:QZ@E;“ﬁ%@?ﬁéﬁ%ﬁﬁ@é‘r@&%r' n%emébagﬂ]ea@ , 897 fE5°"
and at the sang %{f a?%é %ﬁl g&ﬁ’ @p@é@cggeﬁ%@ gg?@f L{/We%@gl i ng

1% and
65,15 199200 Al 5 o8 RPN (b JE[ B e (RN, 1
adhesi g of tre-mmd@m Rt PRoea b0/t CRsiekia) ey

cell are perforned at once to make |t possi bl e to achieve a
reduction in Cl@ﬁﬂhe)dUEIntfonﬁulae(ﬂj}rH(dahﬂessH@Iiﬁtegttrn@f ofto &. progeas thexd an

16



t he above enbodi ment, and can be appropriately nodified. For exanple,
a connection of each of the wiring nenbers may be perforned
sequentially or sinultaneously and then the solar battery cell may be
seal ed, in place of perform ng the connection of the wiring 20nenbers
and el ectrodes and the sealing of the solar battery cell at once.
Exanpl es [0088] Hereinafter, the present invention will be nore
specifically described with reference to Exanpl es. However, the

DL0080] 1. ixSho, Jesi BighRRORA e Vooul Rl ERpAAMTY BIRBIGY
Producti on_and &gy Uad Iﬁﬂophmygwepa éésﬁ&g 4%d AES % epoxy resing®

| i qui d conductive adhési ve was d using the follow'nhg
materials. (Theftibdedst ivide Ragiumities and edoBHMOrdaptiollycad partitabily
Kasei Co., Ltd., trade nane of bisphenol 5F type epoxy resin, epoxy
equivalent =1 fh)fefEEIH?ADX am ne type epoxy resin, produced by

M TSUBI SH GAS CHEM CAL COVPANY | NC., trade nane (CUI’I ng Accel erator)
2PZ- CN (Pr oducf045y [Eheriwal FormmacdL s CORPORATI ON, 10t rade name of

i m dazol e conpound) (Flux Activator) BHBA:

2, 2- bi shydr oxy hyl but anoi ¢ agipl BHVA: 2, 2-Di dr oxynet hyl pent anoi c
acid - (ConductiVe Particles) 15Bn42-Bi 58 particlles: nelting point:
138C, mean parti CHg size: 20 um 2-Bi 57- Agl (sgHger) particles:
mel ting point: 139C, nean partiche size: 20 pm 8§396. 5- Ag3- Cu0. 5

sol der: nelting poi t: 217C TCG 1: powder s, produced
by Tokuriki Ch 20Lt ] ame MACBK:

Ag-pl ated Cu payde §H2 4 @E’el' y TG cotl) Ltd., trade
nane [ 0090] Exanpl e\l kl?O PZ- CN, ahd 13HPA vvere m xed,

and the mxture 25was passed through a three-roller three tines to
prepare an adhf((46g The aforementioned epoxy resins are used singly or in

combinations of two or more,
[0047] If the thermosetting resin is an epoxy resin, the conductive
10 - adhesive may further-comprise an epoxy compound having only one
epoxy group, as a reactive diluent. Such an epoxy compound is
available as a commercial product. Specific examples thereof include
PGE (produced by Nippon Kayalar Co., Ltd., trade name), PP-101
(produced by Tohto Kasei Co., Ltd., trade name), ED-502, ED-509,
15 ED-509S (produced by ADEKA CORPORATION, trade name),
YED-122 (produced by Yuka Shell Epoxy Co., Ltd., trade name),
KBM-403 (produced by Shin-Etsu Chemical Co., Ltd., trade name), and
TSL-8350, TSL-8355 and TSL-9905 (produced by Toshiba Silicone Co.,
Ltd., trade name). These are used singly or in combinations of two or
20 more,
[0048] A blending proportion of the reactive diluent may be in any

range as long as the effects of the present invention are not impaired,
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conponent. To 30 parts by mass of this adhesive conponent were added
Sn42-13i 58 particles and m xed. The m xture thereof was passed
through a three-roller fiuther three tinmes, and then subjected to a
def oam ng treatnment using a vacuumstirring kneader at 500 Pa or |ess
for 10 mnutes to obtain a conductive adhesive. 5[0091] Exanples 2 to
7, Reference Exanples 1 to 4 Conductive adhesives of Exanples 2
to 7 and Reference Exanples 1 to 4 were obtai ned by the sane

procedure as tbad i 1 frsfRaHle Olto WAWmﬁﬁbé&‘éH% ﬁé(%ﬁtaﬂfﬁﬁr%hhﬁbf grown
in Table 1 and Table ™2 in each bl endi'ng proportion shown in the

Tabl es. The degbBovyes pﬁx rbﬁnlonaterlals shpmn in Tables 1 and 2 are as
follows. The unit of the blending proportion of each material in
Tables 1 and 2[06A%)aWhen ke thesmoseffifORkin iSainlepoky résimit Heuitable that 2 3
4 5 6 7 Thernosetting resin YDF-170 25.2 25.2 25.2 25.2
the conductive adhesive further comprises a curing agent for an epoxy
5 resin, and more suitable that the conductive adhesive further comprises
a curing accelerator for enhancing curability, in addition fo the curing
agent,
[0050] The curing agent is not particularly limited as long as it is one
conventionally used, and commercial products are available.
10 Examples of the commercial available curing agent include phenol
novolac resins, H-1 (produced by Meiwa Plastic Industries, Ltd., trade
name) and VR-9300 (produced By Mitsui Toatsu Chemical, Inc., trade
name); a phenol aralkyl resih, XI.-225 (produced by Miisui Toatsu
Chemical; Inc:; trade name); a p-cresol novolac resin represented by the-
15 following formula (10), MTPC (produced by Honshu Chemical Industry
Co., Ltd., trade name); an allylated phenol novolac resin, AL-VR-9300
(produced by Mitsui Toatsu Chemical, Inc., trade name); and a special
phenol resin represented by the following formula (III), PP-700-300
(produced by Nippon Petro Chemicals Co., Ltd., trade name), In
20 formula (II), each R1 independently denotes a monovalent hydrocarbon
group, preferably a methyl group or an allyl group, and q denotes an
infeger of 1 to 5. In formula (1), R2 denotes an alkyl group,
preferably a methyl group or an ethyl group, R3 denotes a hydrogen
atom or a monovalent hydrocarbon group, and p denotes an integer of 2

25 to 4,
[0051] [Chemical Formula 2]
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1.3

TETRAD-X - - - 25.2 25.2 25.2 Curing accele rator 2PZ-CN 1.3
1.3 1.3 1.3 1.3 Flux activator BHPA 3.5 -

1.3

10

15

[0052] A blending proporiion of the curing agent is preferably a
proportion such that the whole amount of a reaction active group in the
curing agent is 0.3 to 1.2 equivalents, more preferably a proportion of
0.4 to 1.0 equivalent, and further preferably a proportion of 0.5 to 1.0

equivalent, based on 1.0 equivalent of an epoxy group in the epoxy resin.

~If ‘the whole amount of the:reaction active group is-less-than 0.2

equivalents, reflow crack resistance of the conductive adhesive tends to
deteriorate, and if it exceeds 1.2 equivalents, viscosity of the conductive
adhesive tends to increase, and workability thereof tends fo deteriorate,
The above reaction active group refers to a substituent having reaction
activity with an epoxy resin, and examples thereof include a phenolic
hydroxyl group.

[0053] The curing accelerator is not particularly limited as long as it is
one conventionally used as a curing accelerator such as dicyandiamide,
commercial products are available. Examples of the commercial
products include dibasic acid dihydrazides represented by the following
formula (IV), ADH, PDH and SDH (all produced by Japan Hydrazine

Company, Inc., trade name); and a ticrocapsule type curing agent
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3.5 3.5 3.5 3.
60 60 70 60 60

10

15

20

25

5 3.5 BHBA Conductive particles Sn42-8158 70

ineluding a reaction product of an epoxy resin and an amine compound,
Novacure (produced by Asahi Chemical Industry Co., Ltd., trade name).
In formula (IV), R4 denotes a divalent aromatic group, or a linear or
branched alkylene group having 1 to 12 carbon atoms, preferably
m-phenylene group or a p-phenylene group. These curing accelerators
are used singly or in combinations of two or more.
[0054] [Chemical Formula 3]

O
NHy—NH—C~—~R4—C—NH—NH, (V)
[0055] As a commercially available curing accelerator, in addition to
the aforementioned ones, for example, organic boron salt compounds,
EMZ - K and TPPK (both produced by HOKKO CHEMICAL
INDUSTRY CO., LTD., trade name); tertiary amines or salts thereof,
DBU, U-CAT102, 106, 830, 840 and 5002 (all-produced by San-Apro
Lid., trade name); and imidazoles, Curezol, 2PZ-CN, 2P4MHZ, C17Z,
2P7Z-0K, 2PZ-CNS and C1I1Z-CNS (all produced by SHIKOKU
CHEMICALS CORPORATION, trade name) may also be used.
[0056] A blending proportion of the curing accelerator is preferably
0.01 to 90 parts by mass and more preferably 0.1 to 50 parts by mass,
based on 100 parts by mass of the epoxy resin. If this blending
proportion of the curing accelerator is less than 0.01 parts by mass,
curability tends to deteriorate, and if it exceeds 90 parts by mass,
viscosity tends to increase, and workability upon handling the
conductive adhesive tends to deteriorate.
[0057] The conductive adhesive preferably comprises a flux activator,

The flux activator is a compound having a function of removing an
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oxide film formed on the surfaces of the conductive particles including
a metal. As the flux activator, a compound not inhibiting a curing
reaction of the thermosetting resin is used. Such a compound includes
rosin-based resins, and compounds containing a carboxyl group, a
phenolic hydroxyl group or a hydroxyl group. Compounds containing
a hydroxyl group and a carboxyl group are preferable, and aliphatic
dihydroxy carboxylic acids are particularly preferable, because of
exhibiting favorable flux activity and exhibiting reactivity with the
epoxy resin to be used as the thermosetting resin, Specifically, a
compound represented by the following formula (V) or tartaric acid is
preferable, In formula (V), R5 denotes an alkyl group having 1 to 5
carbon atoms that may have a substituent, and it is preferably a methyl
group, an ethyl group, a propyl group, a butyl group or a pentyl group
from the viewpoint of effectively-exerting the aforementioned. effects
according to the present invention. In addition, n and m each
independently denote an integer of 0 to 5, and from the viewpoint of
more effectively exerting the aforementioned effects according to the
present invention, it is preferable that n denote 0 and m denote 1, or
both of n and m denote 1, and it is more preferable that both of n and m
denote 1.

[0058] [Chemical Formula 4]

R5
|
OH—(CHg)l;'T—(CHz);OH )

COOH
[0059] Examples of the compound represented by the above formula

V) include 2,2-bishydroxymethylpropionic acid,
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- 10 Appearance after connection Good Good Good Good Good Good Good
.a, F.F (% 97.0 96,5 97.5 98.3 97.3 97.7 98.0 [0093] [Table 2]
I tem Ref erence Exanpl e

2,2-bishydroxymethylbutanoic acid and 2,2-bishydroxymethylpentanoic
acid.
[0060] A content of the flux activator is preferably 0.5 to 20 parts by
mass based on 100 parts by mass of the conductive particles, fiom the
5 viewpoint of effectively exerting the above effects according fo the
present invention, Furthermore, from the viewpoint of storage stability
and conductive properties, it is more preferably 1.0 to 10 parts by mass.
If the content of the flux activator is less than 0.5 parts by mass,
meltability of a metal constituting the conductive particles tends to
10 deteriorate and conductive properties tend to deteriorate, and if it
exceeds 20 parts by mass, storage stability and printability tend to
deteriorate.
[0061] The conductive adhesive preferably comprises a rheology
control agent: —Thistheology control agent is a compound which gives,
15 to the conductive adhesive, thixotropic properties exhibiting a high
viscosity in the case where a shear force is Iow and exhibiting a low
viscosity in the case where a shear force is high. Examples of the
compound to be used as the rheology control agent include compounds
having an ester bond, such as hardened castor oil, beeswax and
20 carnauba wax, (for example, ITOHWAX CO-FA, DCO-FA, B-210,
E-230, E-250, E-270, E-70G, J-50, J-420, J-500, J-5508, J-530. J-630
and J-700); compounds having one or a plurality of amide bonds, such
as stearic acid amide and hydroxystearic acid ethylene bisamide, (for
example, trade names BYK-405 and Anti-Terra-205 produced by BYK
25 Japan KK, and trade names GP-1 and EB-21 produced by
AJINOMOTO HEALTHY SUPPLY, INC.); and urea compounds
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1 2 3 4 Thernosetting resin YDF-170 25.2 25.2 252 - TETRAD-X -
25.2 Curing accelerator 2P2-CN 1.3 1.3 1.3 1.3 Flux activator BHPA

containing a urea bond and those with a moderately polar group or a
low polar group introduced into a terminal (for example, trade names
BYK-410, 411, 420, 425, 428, 430, 431, LPR20320, P104 and P105
produced by BYK Japan KK,

5 [0062] It is possible to use inorganic fine particles or organic fine
particles as the rheology control agent. The inorganic fine particles are
formed from one or more inorganic materials selected from, for
example, alumina, aluminum hydroxide, magnesium hydroxide,
calciom carbonate, magnesium carbonate, calcium silicate, magnesium

10 silicate, calcium oxide, magnesium oxide, aluminum oxide, aluminym
niteide, crystalline silica, amorphous silica, boron nitride and titania.
The organic fine particles are formed fiom an organic material selected
from, for example, a styrene-divinylbenzene copolymer, polystyrene, an
~ alkyl ~ methacrylate-butadiene-styrene  copolymer, an- - alkyl
15 acrylate-butadiene-styrene copolymer, an alkyl methacrylate-silicone
copolymer, an alkyl acrylate-silicone copolymer, polyguanidine,
polymethylmethacrylate, polybutadiene, polyamide, polyurethane,
polyethylene, polypropylene, a phenol resin, a silicone rubber and
polyacrylonitrile, It is also possible to use core/shell type organic fine
20 particles constituted by a core layer and a shell layer, each including
these organic materials. Types and shapes of the inorganic fine

particles and the organic fine partiples are not particularly limited.
[0063] The rheology control agent is added for giving thixotropy to the
conductive adhesive, By thixotropy being given, precipitation of the
25 conductive particles dispersed in the conductive adhesive is suppressed

during frozen or chilled storage and during use at room temperature,
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which makes it possible to hold favorable storage stability of the
conductive adhesive,

[0064] The rheology control agent can be used singly or in
combinations of two or more kinds thereof. The rheology conirol
agent is preferably at least one selected from, in particular, silica
particles, and particles of polystyrene, a styrene-divinylbenzene
copolymer, an alkyl methacrylate-butadiene-styrene copolymer, an alkyl
acrylate-butadiene-styrene copolymer or an alkyl methacrylate-silicone
copolymer, because of being excellent in dispersibility. Silica particles
are subjected to a variety of surface treatments. The organic fine
particles such as polystyrene particles preferably have a narrow patticle
size distribution,

[0065] A mean particle size of the above fine particles is preferably 100
pm or less and more preferably 30 pm or less. - If the mean particle
size exceeds 100 um, a decrease in surface area of the fine particles
allows viscosity and thixotropy to be lowered, and thus the suppressing
effect on the precipitation of the conductive particles is lowered, and as
a result, there is a possibility of causing deterioration in workability. A
lower limit of the mean particle size of the fine particles is not
particularly limited, but it is preferably 0.001 pm or more because an
increase in surface area of the fine particles not only dramatically
increases viscosity, but also reduces dispersibility.

[0066] The mean particle size and a maximum particle size of the above
fine particles are measured by, for example, a method of measuring
particle sizes of about 200 fine particles using a scanning eleciron

microscope (SEM), or a method of measuring fine particles themselves
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- 70 10 10 MA-05K - - - - Appearance after connection Good Good Good
Good AF.F (% 83.5 93.8 85.3 90.5 [0094] 2. Measurenent of Sol ar
Battery Characteristics A sol ar battery cell (125 min x 125 mm
t hi ckness: 310 Isn) was prepared in which surface el ectrodes
(material: silver glass paste, 2 Mmm5 x 125 mm) were forned on a

| i ghtreceiving surface and a rear surface. The conductive adhesive
was printed on the surface electrode on the Ilght-recelving surface

d fehbGK Lan: 2
Tk 125 i, acih Aol SKERRINOR, IBnuGRely MpMalRTBuRE e
(produced by "bhﬂ@ib!e Gl @asei—tsdatterhfgaﬂﬁfractmn method. Examples of the

measurement method using SEM include a method of adhering an

adherend using a conductive adhesive, then heating and curing it
5 (preferably at 150 to 200°C for 1 to 10 hours) to produce a sample,
cutting a center portion of this sample, and observing a cross section
surface thereof with SEM.
[0067] A content of the theology control agent is preferably 0.1 to 50
parts by mass, and from the viewpoint of storage stability and
10 conductive properties, more preferably 0.5 to 30 parts by mass, based on
100 parts by mass of the thermosetting resin. If the content of the
rheology control agent is less than 0.1 parts by mass, viscosity tends to
deteriorate and the suppressing effect on the precipitation of the
conductive particles tends to be lowered; and if it exceeds 50 parts by
15 mass, printability tends to deteriorate.
[0068] The conductive adhesive preferably has a viscosity of 100 to
500Pa-s, and more preferably 150 to 300Pa-s, as measured wsing a
rotation viscometer under conditions of a measurement temperature of
25°C and a rotation rate of 0.5 rpm, with taking info consideration
20 stability during storage at a low temperature (-20 to 5°C), in addition to
printability and workability such as dispensing properties. If this
viscosity is less than 100Pa-s, a shape after printing and dispensing
tends to be held with difficulty. On the other hand, if it has a viscosity
of more than 500Pa-s at 25°C and 0.5 rpm, there is a high possibility
25 that printability is impaired.
[0069] A. ratio (BY/(A) of viscosity (B) of the conductive adhesive as
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10 nanme: A-TPS), as a wiring nenber, covered with a sol der were

pl aced on the surface electrode of the solar battery cell with the
printed conductive adhesive interposed therebetween, heated on a hot
pl ate at 1450C for 10 m nutes, and adhered thereto. By the sane
processing, tab wires were also adhered to the surface el ectrode on
the rear surface 15side to obtain a solar battery cell with tab

W res, Appearance of the obtained solar battery cell wth tab wres

vas visually opegtued uniB0SHdittth b¥a shéndfreHent B tﬂffnaﬁég?ﬁ‘lé‘% pgggggﬁngé"

with tab wires was neasured using a so

WACOM ELECTRI Gdgidion kdtof 0.5 afim 06AR a \Katichobivcdiete\Mited bafy. leRhen,

the solar battery cell was left to Stand under a high tenperature and
hi gh hunidity stndaplstE fof 2856ua)th §6%RY (A) oR4R dwdustiveadhesive
thereafter, 5 the 1Y curve was neasured in the sane manner. Each fill
factor (herei nad tmasudbusler ghedame tatidionshbefong beiiglefbio tstand is
characteristics was, derived fromeach of the IV curvyes, and a change

rate [= YRE (2pGigably 08nio) 1.5, 10D theoratRe(BYAonis less danl @y theyetls a
stand under thge high tenperature and hi,gh hum dity copndition to FY
(Ch) before |eﬁ\£h§0¥d%ii& e eRIKUCHEE HaGHClER HieriRRe cSox tbeth hen
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Conduct i ve Adhesi f/gé@girgp*%?%ﬂ&mﬂ'&}ﬁ@gmg@aﬁ% E;’ %dsré”}%% %&Bﬁggﬁenol
P type Rpoxy It RutiMpPRofliR, thefResteeh bsid A8 tRogasthg, Cind phithbilitgPoXy
equi valent 170), 0.5 parts by mass of an im dazol e conpound (2PZ-CN,
produced by Sl-ilnasaﬂldteafbrﬁklEM CALS CORPORATION) as a curing
accelerator, 1.5 parts by mass of 2, 2-bi shydroxynet hyl propionic acid
(J3HPA) as a fJ000hWhilatthe , abdyvé viscasitybyanrdes mehsurgd rugig i dnown
surface-treated silica particles (R972, produced by N R{)on Aer osi |
Co., Ltd., neaietgfion iviscemeierea méatinn vissometanedon gFample rby-33gbie

Ve ML, e R TR 8 S PSS G0 LB S s
componci 21 & uReBY kot SR, ' 3BU A AR

conduct] ve P AELSE v AR I PR Ty DR B B MR s

stirring kneadgr :m : t ' |

[0098] Bampl of Bepiryd Mag Mg R bR SRR O I IR
adhesi ves of Exniificatyowithinl8 Reds Rdier A ByMPohests TdnBiithitivg! e
obtai ned by thée same procedure as that in Exanple 8 except for using
each materi al chwlwtiveadiadive ae atided.abl e 4 10 in each bl endi ng
proportion shown in the Tables. The details of the materials shown in
Tabl es 20 and 4[087&] hef obhdwtive Thdhasiiet nidfy talen Iwoprpotisagone opromdren of
each material in Tables 3 and 4 is parts by mass._ (Thernosetting

Resi n) addiitiyercselgstastiieadhe grompreansistisgiof adlexihle agentifon aleess
nane- of bi sphengol 15F ty epo resin, epox ui val ent, = 17

YH 434L: tet ra‘ie&ﬁ@flpﬁnél %ﬁ%éﬁleﬂsm% n‘é’oﬁﬁagﬂﬂﬁépéﬂya 108 %rce
produced by Toé]r}ll%.ngéar,sglwe%bilit;' te%llhrslncer and a defoamer, if necessary. Various

additives in addition to these components may be included as long as
25 the effects of the present invention are not impaired.

[0072] Examples of the flexible agent include liquid polybutadienes
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ED-509S: tert-butyl phenyl glycidylether, produced by ADEKA

CORPORATI ON 20( Curing Accel erator) 2PZ-CN (produced by SH KOKU

CHEM CALS CORPORATI ON, trade nane of imdazole conpound) (Flux
Activator) BHBA: 2, 2-bi shydroxynaet hyl but anoic acid 25BI WA

2, 2- bi shydr oxynet hyl pent anoi ¢ acid (Conductive Particles) Sn42-Bi58
particles: nmelting point: 138C, nean particle size: 20 pm

Sn42-Bi 57- Agl (solder) particles: nelting point: 139C, nean particle

ize: 20 p. I td 10 STt | i
by ophobl zat | DGt BEes CIBR-LAE X1 SRR COTBA S0 RO pioRed s
Co., Ltd., el itA€: ?‘hhnﬁ& . L n '
tine parti cr‘;?%\%ﬂ%&g@%%%gﬁg%gﬁ% a blﬁxgggﬁggtﬁggr bgﬁﬁlcgagﬂ'g: f
| ayer of pol ymiﬂ%ldﬂ@édwew.l, M@%( pAQﬂﬂf&doPme%ﬂbl@m@ehﬁﬁ%uﬂaﬂ?{U s K,

EXL2655, nean particle size: 600 Tun 100r | ess) C32:" corel/she type

organi c fine p&doipattesbyhamasndvaaed wrel0Gyparts By mapolofahe thérameitihg
ester rubber and a shell |ayer of polynethyl nethacrylate (produced by
M t subi shi RaywvesiiCo., Ltd., WA450A, nean particle-size: 600 nm or
| ess) 15RU. nodified urea conpound (produced by BYK Japan KK, BYK410
(nonvol atil e f Q3] drhe savduptivivadhesiveg yeay also pompissomsoupling peetfuced
by BYK Japan 1CK, Anti-Terra- 285 (nonvol ati,l e, fracti Pn: 520/%}‘
RC3: hydroxyf af¥p & Acikae ROUBHRE Bkt Op Poliseit ispupling or the
20Chem cals Co,, Ltd. .| TOHWAX 3-630Q) . . nodif i ed,am de,congpound
(produced by ABPRENGHS FEMDHE SopRPSIONEOrc P ERRRIB0OT {aBibes
ltem Exanple . ouoling agent inclode trade name"RBM-573" produced by Shin-Etsu
10 Chemical Co., Ltd. The conductive adhesive may comprise an anion
surfactant, a fluorinated surfactant, or the like for the purpose of
enhancing wettability. The conductive adhesive may also comprise a
silicone oil or the like as a defoamer, The above adhesion force
enhancer; wettability enhancer, and defoamer each are used singly or in
15 combinations of two or more. These are preferably included in an
amount of 0.1 to 10% by mass based on the total amount of the
conductive adhesive.
[0074] The conductive adhesive may also comprise a diluent, if
necessary, for making workability during preparing the conductive
20 adhesive and application workability during using the conductive
adhesive more favorable. As such a diluent, organic solvenis with a
relatively high boiling point, such as butyl cellosclve, carbitol, butyl
cellosolve acetate, carbitol acetate, dipropyleneglycol monomethylether,
ethyleneplycol diethylether and o-terpineol, are preferred,  This
25 diluent is preferably included in an amount of 0.1 to 30% by mass based

on the total amount of the conductive adhesive,
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[0075] The aforementioned respective components may be any
combination of those listed in each case.

[0076] The conductive adhesive is obtained as being a paste-like one in
which the respective components are wniformly dispersed, which is
obtained by heating the aforementioned respective components at once
or in several times, if necessary, and mixing, dissolving, disaggregating
and knieading, or dispersing them. Examples of an apparatus used in
this case include a known stirrer, a kneader, a three-roller, a planetary
mixer and the like,

[0077] The conductive adhesive of the present invention described
above malkes it possible to achieve a predetermined adhesion force and
gonductive properties at the same time by curing for a short time, while
having favorable storage stability,. The conductive adhesive of the
present invention is suitably used for electrically connecting electrodes
connected to a solar battery cell and wiring members.

[0078] Figure 1 is a schematic view showing a main portion of one
embodiment of a solar battery module, and schematically shows a
structure in which a plurality of solar battery cells are wiring-connected
to one another, Figure 1(a) shows a solar battery module, viewed from
the light-receiving surface side, Figure 1(b) shows it, viewed from the
rear surface side, and Figure 1(c) shows it, viewed from the side surface
side.

[0079] A solar battery module 100 includes a plurality of solar battery
cells 6, a grid electrode 7 and a bus electrode (surface electrode) 3a
provided on a light-receiving surface side of each of the solar battery

cells 6, a rear surface electrode 8 and a bus electrode (surface electrode)
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3b provided on a rear surface side of each of the solar battery cells 6, a
first wiring member 4a placed opposite to the surface electrode 3a of the
light-receiving surface side and a second wiring member 4b placed
opposite to the surface electrode 3b of the rear surface side, and a
conductive adhesive 10 interposed between the surface electrode 3a of
the light-receiving surface side and the first wiring member 4a and
between the surface electrode 3b of the rear surface side and the second
wiring member 4b. The first wiring member 4a and the second wiring
member 4b are connected to each other to thereby allow the plurality of
solar battery cells 6 to be electrically connected in series,

[0080] The first wiring member 4a is electrically connected and
adhered to the surface electrode 3a of the light-receiving surface side by
a method including a step of heating the conductive adhesive to a
temperature at which conductive particles melt (for example, a
temperature equal to or higher than a melting point of a metal
constituting the conductive particles), with the conductive adhesive
being interposed between the surface electrode 3a of the light-receiving
surface side and the first wiring member 4a, In the same manner, the
second wiring member 4b is electrically connected and adhered to the
surface electrode 3b of the rear surface side by a method including a
step of heating the conductive adhesive to a temperature at which the
conductive particles melt, with the conductive adhesive being
inferposed between the surface electrode 3b of the rear surface side and
the second wiring member 4b.

[0081] As the first and second wiring members 4a and 4b, it is possible

to use a Cu wite and a solder-plated wire to be usually used in the art.
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As the first and second wiring members 4a and 4b, it is also possible to
use a film-shaped wiring board where metal wirings are formed on a
plastic substrate,

[0082] Figure 2 is a schematic view showing one embodiment of a
method for manufacturing a solar battery. In the method of the
embodiment shown in Figure 2, a grid electrode 7 and a bus electrode
(surface electrade) 3a connected to a light-receiving surface of a solar
battery cell 6, as well as a rear surface electrode 8 connected to a rear
surface of the solar battery cells 6 are provided (Figure 2(a)).

[0083] Then, a liquid conductive adhesive 10 is applied to the surface
electrode 3a, and a first wiring member 4a is placed opposite o a
surface electrode 3a, with the applied conductive adhesive 10 interposed
therebetween (Figure 2(b)). The conductive adhesive can be applied
by a method such as a dispensing method, a screen printing method, or a
stamping method. Subsequently, the liquid conductive adhesive 10 is
applied to the rear surface electrode 8, and a second wiring member 4b
is placed opposite to the rear smrface electrode 8, with the applied
conductive adhesive 10 interposed therebetween (Figure 2c)).

[0084] Thereafter, a sealing resin 15a is placed on a side, opposite to
the solar battery cell 6, of the first wiring member 4a, and a sealing resin
15b is placed on a side, opposite fo the solar battery cell 6, of the second
wiring member 4b (Figure 2(d)). The sealing resins 15a and 15b can
be EVA which is an ethylene - vinyl acetate copolymer resin, or
polyvinyl butyral, to be generally used.

[0085] Further, a glass substrate 16 is placed on the sealing resin 15a of

the light-receiving surface side, and a protective film 17 referred to as a
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back sheet is placed on the sealing resin 15b of the rear surface side.
By heating the whole in the obtained state to a temperafure at which
conductive particles in the conductive adhesive 10 melt, if necessary,
under pressure, the first wiring member 4a and the second wiring

5 member 4b are electrically connected and adhered to the surface
electrode 3a and the rear surface electrode 8, respectively, and at the
same time, the solar battery cell is sealed by the sealing resins 15a and
15b. Heating conditions at this time are, for example, at 150 to 170°C
for 1 minute to 30 minutes.

10 [0086] In this way, the adhesion of the wiring member and the sealing
of the solar battery cell are performed at once ito thereby make it
possible to achieve a reduction in cost due to a remarkable shortening of
a process and an enhancement in productivity as compared with the
conventional method,

15 [0087] The method for manufacturing a solar battery is not limited to
the above embodiment, and can be appropriately modified. For
example, a connection of each of the wiring members may be
performed sequentially or simultaneously and then the solar battery cell
may be sealed, in place of performing the connection of the wiring

20 members and electrodes and the sealing of the solar battery cell at once.
Examples

. [0088] Hereinafter, the present invention will be more specifically
described with reference to Examples. However, the present invention
is not intended fo be limited to these Examples.

25 [0089] 1. Examples 1 to 8, Reference Examples 1 to 4

1-1.  Production and Evaluation of Liquid Conductive Adhesive
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A liquid conductive adhesive was prepared using the following
materials,
(Thermosetting Resin)
YDE-170 (produced by Tohto Kasei Co., Ltd., trade name of bisphenol
5 F type epoxy resin, epoxy equivalent = 170)
TETRAD-X: amine type epoxy resin, produced by MITSUBISHI GAS
CHEMICAL COMPANY INC., trade name
(Curing Accelerator)
2PZ-CN (produced by SHIKOKU CHEMICALS CORPORATION,
10 trade name of imidazole compound)
(Flux Activator)
BHBA: 2,2-bishydroxymethylbutanoic acid
BHVA: 2,2-bishydroxymethylpentanoic acid
- ~{Conductive Particles)

15 Sn42-Bi58 particles: melting point: 138°C, mean particle size: 20 pm
Sn42-Bi57-Agl (solder) particles: melting point: 139°C, mean particle
size: 20 um
Sn96.5-Ag3-Cu0.5 solder; melting point: 217°C
TCG-1: silver powders, produced by Tokuriki Chemical Research Co.,

20 Ltd., trade name
MAOSK: Ag-plated Cu powders, produced by Hitachi Chemical Co.,
Ltd., trade name
[0090] Example 1

YDF-170, 2PZ-CN, and BHPA were mixed, and the mixture

25 was passed through a three-roller three times to prepare an adhesive

component. To 30 parts by mass of this adhesive component were
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added Sn42-Bi58 particles and mixed. The mixture thereof was passed
through a three-roller further three times, and then subjected to a
defoaming treatment using a vacoum stirring kneader at 500 Pa or less
for 10 minutes to obtain & conductive adhesive.
[0091] Examples 2 to 7, Reference Examples 1 to 4

Conductive adhesives of Examples 2 to 7 and Reference
Examples 1 to 4 were obtained by the same procedure as that in
Example 1, except for using each material shown in Table 1 and Table 2
in each blending proportion shown in the Tables. The details of the
materials shown in Tables 1 and 2 are ag follows, The unit of the
blending proportion of each material in Tables 1 and 2 is parts by mass,
[0092] [Tzble 1]

ltam Example
1 2 3 4 5 6 7

Thermosetting | YDF-170 2562 | 252 | 262 | 26.2 - - -
resin TETRAD-X - - - | - | 252|252 252
ouirg . |zPzoN 13 |13 |13 ] 13| 13| 13| 13
Flux activator BHPA 3.5 - 35 | 35 | 35 | 35 | 3.8

BHBA - 3.5 - - - - -

5n42-BI58 70 - 60 | 60 | 70 | 60 [ 60
Conductive |Sn42-Bi57-Ag1| - 70 n - - - R
parilcles TCG-1 - . 10 | - - | 10

MA-08K - - - 10 - - 10
Appearance after connection | Good | Good | Good | Goed | Good | Good | Good
AF.F (%) 97.0 (865 | 975 | 98.3 | 97.3 [ 97.7 | 98.0

[0093] [Table 2]
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ltem Reference Example
1 2 3 4
Thermosetting | YDF-170 25.2 25.2 25.2 -
regin TETRAD-X - - - 25.2
Curin 2PZ-CN
accelgrator 13 13 13 1.3
BHPA - 3.5 - -
Flux activator BHEA - - - -
Sn42-Bis8 70 - 60 60
Conductive  [Sn42-Bi57-Ag1 - - - -
particles TCG-1 - 70 10 10
MA-05K - - - -
Appearance after connection Good | Good | Good | Good
AFF (%) 83.5 83.8 85.3 90.5

[0094] 2. Measurement of Solar Battery Characteristics

A solar battery cell (125 mm x 125 mm, thickness: 310 um) was
prepared in which surface electrodes (material: silver glass paste, 2 mm
x 125 min} were formed on a light=receiving surface and a rear surface.
The conductive adhesive was printed on the surface electrode on the
light-receiving surface side using a metal mask (thickness: 100 pum,
opening dimension: 1.2 mm x 125 mm) and a printing shape was
observed. Then, tab wires (produced by Hitachi Cable, Lid., trade
name: A-TPS), as a wiring member, covered with a solder were placed
on the surface electrode of the solar battery cell with the printed
conductive adhesive interposed therebetween, heated on a hot plate at
160°C for 10 minutes, and adhered thereto, By the same processing,
tab wires were also adhered to the surface electrode on the rear surface
side to obtain a solar battery cell with tab wires. Appearance of the
obtained solar battery cell with tab wires was visually observed.

[0095] An IV curve of the solar battery cell with tab wires was
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measured using a solar simulator (produced by WACOM ELECTRIC
CO., LTD,, trade name: WX8-1558-10, AM: 1.5G). Then, the solar
battery cell was left to stand under a high temperature and high
humidity atmosphere of 85°C and 85% RH for 240 hours, and thereafter,
the IV curve was measured in the same manner. Each fill factor
(hereinafter, abbreviated as "F.F") showing solar battery characteristics
was derived from each of the IV curves, and a change rate [= (F.F
(240h)/EF (0h)) x 100] of E.F (240h) after leaving to stand under the
high temperature and high humidity condition to F.F (0h) before leaving
to stand under the high temperature and high humidity was referred to
as AFF, which was vsed as an evaluation indicator, Generally, if a
value of AEF is 95% or more, it is determined that connection reliability
is favorable. Evaluation results are shown in Tables 1 and 2,
[0096] Examples 8to-18, Reference Examples 5 to 7
I, Production and Evaluation of Liquid Conductive Adhesive

Example 8

11.0 parts by mass of a bisphenol F type epoxy resin (YDE-170,
produced by Tohto Kasei Co., Ltd., epoxy equivalent 170), 0.5 parts by
mass of an imidazole compound (2PZ-CN, produced by SHIKOKU
CHEMICALS CORPORATION) as a curing accelerator, 1.5 paits by
mass of 2,2-bishydroxymethylpropionic acid (BHPA) as a flux activator,
0.4 parts by mass of hydrophobic surface-treated silica particles (R972,
produced by Nippon Aerosil Co., Lid., mean particle size: 16 nm) as a
rheology control agent were mixed, and passed through a three-roller
three times to prepare a adhesive component.

[0097] To the obtained adhesive component were added 87.0 parts by
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- - - 0.30 [0100] [Table 4] Item Reference Exanple

mass of Sn42-Bi58 particles (mean particle size: 20 um, melting point;
138°C) which are conductive particles, and mixed using a mortar for 20
tinutes. Then, the mixture was subjected to a defoaming treatment
using a vacuum stirring kneader for 10 minutes to obtain a conductive
adhesive.
[0098] Examples 9 to 18, Reference Examples 5to 7

Conductive adhesives of Examples 9 to 18 and Reference
Examples 5 to 7 were obtained by the same procedure as that in
Example 8 except for using each material shown in Table 3 and Table 4
in each blending proportion shown in the Tables. The details of the
materials shown in Tables 3 and 4 are as follows. The unit of the
blending proportion of each mateiial in Tables 3 and 4 is parts by mass.
(Thermosetting Resin)
YDE-170 (produced by Tolito Kasei Co,, Ltd., trade name-of bisphenol
F type epoxy resin, epoxy equivalent = 170)
YH-434L: tetrafunctional polyglycidylamine type epoxy resin,
produced by Tohto Kasei Co., Ltd.
ED-5098: tert-butylphenyl glycidylether, produced by ADEKA
CORPORATION
(Curing Accelerator)
2PZ-CN (produced by SHIKOKU CHEMICALS CORPORATION,
trade name of imidazole compound)
(Flux Activator)
BHBA. 2,2-bishydroxymethylbutanoic acid
BHVA: 2,2-bishydroxymethylpentanoic acid
(Conductive Particles)
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6 7 Thernoseftin g resin YDF-170Q.11.0 11.0 9.0 ED-509S - - 9.0
Curing accelerator 2PZ-CN 0.5 0.5 0,5 Flux activator 01-I1PA 1.5 - 1.5
BEI BA

Sn42-Bi58 particles: melting point: 138°C, mean particle size: 20 ym
Sn42-Bi57-Agl (solder) particles: melting point: 139°C, mean particle
size: 20 pm
(Rheology Control Agent)
5 R805: silica particles hydrophobization-treated with octylsilane
{produced by Nippon Aerosil Co., Ltd., mean particle size: 12 nm)
CS1: corefshell type organic fine particles having a core layer of a
butadiene rubber and a shell layer of polymethylmethacrylate (produced
by Rohm and Haas Japan K.K.,, EXI.2655, mean particle size: 600 nm
10 or less)
CS2: corefshell type organic fine particles having a core layer of a
polyacrylic acid ester yubber and a shell layer of
polymethylmethacrylate (produced by Mitsubishi Rayon Co., Ltd.,
W-450A, mean particle-size; 600 nm or less)
15 RC1: modified urea compound (produced by BYK Japan KK, BYK410
(nonvolatile fraction: 52%))
RC2: polyamide amide compound (produced by BYK Japan KX,
Anti-Terra-205 (nonvolatile fraction: 52%))
RC3: hydroxyfatty acid amide compound (produced by Itoh Oil
20 Chemicals Co., Ltd., ITOHWAX J-630)
RC4: modified amide compound (produced by AJINOMOTO
HEALTHY SUPPLY, INC,, GP-1)
[0099] [Table 3]
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- 1.5 - Conductive particles 8n42-8158 87.0 - 80.0 8n815742- -Agl -
87.0 Rheol ogy control agent R972 - - 0.60 [0101] Eval uation of

Vi scosity and Appearance 5The |iquid conductive adhesi ve obtai ned by
each of Exanples and Reference Exanples was stored into a gl ass
container with a volume of 300 cc, and the viscosity of the

conductive adhesive imedi ately after production and after being |left

to stand at rogmtenperature {23 t0 280 for 24 hours were neasired
using a rotati gfem Example
B g |10 MM | 12|13 |14 |16 | 18 | 17 | 18
Thermo- |YDF-170 | 1.0 | 11.0] 11.0]| 11.0[11.0] 80 | 11.0| 11.0 | 11.0 | 11.0 | 11.0
setting -
resin YH-434L - - - - - 3.0 - - - - -
Curing
accelsrator 2PZ-CN 0505|0606 |05|06]05 (06| 05| 05|05
Flux BHPA 15 | 1.5 -~ 1168|1516 | 16|15 (15 ]| 15| 1.5
activator  [BHBA - - 18] - - - - - - i .
Conductiv gnjz—zlgg 870! - [870(87.0187.0]|987.0|870(87.0|87.0]|87.0]87.0
e particles [Pni=BIof-| . _ - - - . , .
p Ag 87.0
R972 04104 | 04| - - |04 - - - - -
RB05 . - - Jo2s| - - - - - - -
CS1 - -1 -1 - loss| - - -1-1-1-
agent RC1 - - - - - - - |03%0] - - -
RG2 - - - - - - - - [030] - -
RC3 -1 -1 -1-1-1-1-1-1- los]| -
RC4 - - - - - - - - - - | 0.30

[0100] [Table 4]

ltem Reference Example
5 6 7
Tharmosettin {YDF-170 | 110 | 11.0 | 9.0
g resin ED-500S - - 9.0
Curing
accelerator 2PZ-CN 05 [ 05 | 03
BHPA 1.5 - 1.5
Flux aclivator BHBA . 15 -
. 8n42-Bisg| 87.0 - 80.0
Con.ductlve SrA2-Bi5T
particles ‘Ag] - 87.0 _

Rheology R972

control agent ) B 0.60

[0101] Evaluation of Viscosity and Appearance
5 The liquid conductive adhbesive obtained by each of Examples
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5 visconeter to which a parallel plate was nounted (using an SPP
rotor, produced by MKT SANGYO CO., LTD., TV-33 type visconeter). At
the sane tine, appearance of the conductive adhesive was observed to
confirmthe presence or absence of separation and precipitation of
the conductive particles. Evaluation results were shown in Table 5
and 10Table 6. [0102] [Table 5] Item Exanple 8 9 10 11 12 13 14 15
16 17 18 'fiscositY (Pas) Imediately after production (A) , - 368

-- 375 and Reference Examples was stored into a glass container with a
volume of 300 cc¢, and the viscosity of the conductive adhesive
immediately after production and after being left to stand at room
temperature (23 to 28°C) for 24 hours were measured using a rotation

5 viscometer to which a parallel plate was mounted (using an SPP rotor,
produced by TOKI SANGYO CO., LTD., TV-33 type viscometer). At
the same time, appearance of the conductive adhesive was observed to
confirm the presence or absence of separation and precipitation of the
conductive particles, Evaluation results were shown in Table 5 and

10 Table 6.
[0102] [Table 5]

Item Example
8619|1011 ]|12]13|14|15]16 | 17 | 18

Immediately

;‘:Ef[;ucﬁon' 368 | 375|353 | 392 | 335 | 372 | 423 | 436 | 388 | 416 | 406

_ (A)
Viscosity  [After being

(Pa-s) left to stand
atroom | 45| 474 | 308 | 373 | 208 | 351 | 301 | 470 | 300 | 399 { 429
temperature
for 24 hours
(B)
Afterbeind | o f o | o | o]l e | o] ol ol o]l el o
Appearance | at room s|I5|5|Sis5|5|5|5|15(6|%5
temperature} c { o |l o | c| ol o | ol o]l o | ol o
ZlzZztz2|lzlzi1z|z|lz|z|2| =2

for 24 hours

‘Eg}i';ge rate of viscosity |6 014 01|0.93]0.95(0.800.94| 0.92| 1.08|1.01] 0.951.08

[0103] [Table 6]
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353 392 335 372 423 436 388 416 406 After being left to stand at
roomtenperature for 24 hours (B) 343 378 328 373 298 351 391 470

390 399 429 Appearance

ltem Raferance Example
5 § 7
Immediately
after production 320 334 4
- (A)
'(\gi‘f‘s;' iy After being left
to stand at room 148 197 )
temperalure for
24 haurs (B)
After being left o | s I
to stand at room | Separation eparation* | Separatlon®
APPEAraNGe |yomperature for | Precipitation® | Precipitation™| Precipitation**
24 hours
Change rate of viscosity (B/A) 0.93 0.46 0.50

*Separation: Conductive adhesive separated into two layers

**Prasence of Precipitalion: Conductive particles precipitated at the bottom

[0104] 2, Measurement of Solar Battery Characteristics
The conductive adhesives of Examples 8, 9, 12, 13, 14 and 15
which exhibited favorable stability were used to perform production and
5 --evaluation of solar batteries in the same manner as those in Examples 1
to 7. Evaluvation results are shown in Table 7.

[0105] [Table 7]

ltem Example

B8 9 12 13 14 15
Solar battery
characteristics 97.2 97.8 96.3 96.9 975 97.1
AF.F (%)

[0106] Reference Example 8

10 A flux agent (produced by Senju Metal Industry Co., Ltd., trade
name: Deltalux 533) was applied on a surface electrode on a
light-receiving surface and on a rear surface of a solar battery cell. Tab
wires covered with a Sn96,5-Ag3.0-Cu0.,5 solder (produced by Hitachi
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After being left to stand at roomtenperature for 24 hours No change
No change No change No change No change No change No change No change
G&LJELI O ON No change No change Change rate of viscosity (B/A) 0.93
1.01 0.93 0.95 0.89 0.94 0.92 1.08 1.01 0.96 1.06

Cable, Ltd., trade name: A-TPS) were placed on the surface electrode to
which the flux agent was applied, heated on a hot plate to 260°C to melt
the solder covering the tab wires and to attempt to connect the tab wires
and the surface electrods, However, the solar battery cell cracked
5 duting rapid cooling after heating to thereby make it impossible to
measure solar battery characteristics.
[0107] It was confirmed from the above experiment results that the
conductive adhesives of Examples 8 to 18 each exhibit favorable
storage stability and exhibit excellent solar battery characteristics, On
10 the other hand, it was found that the conductive adhesives of Reference
Examples without a rheology control agent each have a decreased
viscosity of an adhesive composition after being left to stand at room
temperature, separate into two layers to cause the conductive particles to
precipitate, and are inferior in storage stability, - In addition, it was
15 found that in Reference Example 8 where the tab wires covered with a
conventional Sn96.5-Ag3,0-Cu0.5 solder are used, cracking of the solar
battery cell occurs during cooling after connection and a process margin
upon connection is narrow.
[0108] Example 19
20 A solar battery cell (125 mm x 125 mm, thickness: 310 pm) was
prepared in which surface electrodes {material: silver glass paste, 2 mm
x 125 mm) were formed on a light-receiving surface and a rear surface.
The conductive adhesive of Example 9 was printed on the surface
electrode using a metal mask (thickness: 100 pm, opening dimension:
25 1.2 mm x 125 mm). Tab wires (produced by Hitachi Cable, Ltd,, trade

name: A-TPS), as a wiring member, covered with a solder were placed
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[0103] [Table 6] Item Reference Exanple 5 6 7 Viscosity (Pas)
| medi ately after production (A) 320 334 4 After being left to stand
at roomtenperature for 24 hours (B) 148 127 2 Appearance After being -

left to stand at roomtenperature for 24 hours S i on*
i pi i epa
Preci pitation** paration

on the printed conductive adhesive. Thereafter, tab wires were also
placed by the same procedure on the surface electrode on the rear
surface side of the solar baitery cell, with the conductive adhesive
interposed therebetween. Subsequently, a sealing resin (produced by .
5 Mitsui Chemicals Fabro, Inc., trade name: SOLAR EVA SC50B) and a
protective film (produced by KOBAYASHI & CO., LTD., trade name:
KOBATECH PV), and a sealing resin (produced by Mitsui Chemicals
Fabro, Inc., SOLAR EVA SC50B) and a glass substrate (200 x 200 x 3
mm) were laminated on the rear surface side of the solar battery cell and
10 the light-receiving surface side of solar battery cell, respectively. The
obtained laminate was loaded on a heating plate side of a vacuum
laminator (produced by NPC Incorporated, trade name: LM-5 0x50-S) |
<o as to be in contact with a glass substrate, and drawn a vacuum for 5
mitutes. Thereafter, the laminate-was heated at 165°C for 10 minutes
15 with the vacuom being released in the vacuum laminator, o produce a
solar battery. Characteristics of the obtained solar battery were
measured by the same method as that in Example 8. As a result,
protrusion of the adhesive from the surface electrodes and the tab wires
was little, good appearance was shown and AFF after being lefl to stand
20 at 85°C and 85% RH for 240 hours was 96.8%, and it was thus found
that favorable characteristics are exhibited.
Reference Signs List
[0109] 3a: bus electrode (surface electrode); 3b: bus electrode (surface
electrode); 4a: first wiring member; 4b: second wiring member; 6: solar
25 battery cell; 7: grid electrode; 8: rear surface electrode; 10; conductive

adhesive; 15a, 15b: sealing resin; 16: glass substrate; 17: protective
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Separ ation* Precipitation** Separation* Precipitation** Change rate
of viscosity (EWA) 0.93 0.48 0.50 *Separation: Conductive adhesive
separated into two | ayers **Presence of Precipitation: Conduective
particles precipitated at the bottom[0104] 2. Measurenent of Sol ar
Battery Characteristics The conductive adhesives of Exanples 8,
9, 12, 13, 14 and 15 which exhibited favorable stability were used to
perform producti on and 5eval uati on of solar batteries in the sane

manner as thoséilnh 1 6X-aobréattdrtModuleEval uation results are shown in
Table 7. [0105] [Table 7] Item Exanple 8 9 12 13 14
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15 Sol ar battery characteristics AF.F (% 97.2 97.8 98.3 96.9 97.5
97.1 [0106] Reference Exanple 8 10A flux agent (produced by Senju
Metal Industry Co., Ltd., trade nane: Deltalux 533) was applied on a
surface el ectrode on a light-receiving surface and on a rear surface
of a solar battery cell. Tab wires covered with a 8n96. 5- Ag3. 0- Cu0, 5
sol der (produced by H tachi Cable, Ltd., trade nane: A-TPS) were

pl aced on the surface electrode to which the flux agent was applied,
heated on a hot plate to 260C to nel tCLAEVED! der covering the tab
wires and to attenpt to connect the tab wires and the surface

el ectrode. Howdver, Alkenduitive adhestive gommpiikingt acked 5during rapid
cooling after heating to thereby make it inpossible to neasure sol ar
battery characteri st¢(l%11101[t‘€ﬁlm'}10]e§lnﬁgdmgrﬁmﬁﬁ’éd fromthe above
experinment results that the gonductive adhesives of Exanples 8 to 18
each exhibit favor ab? BleENgeddRe tasHbianfdt y and exhi bit excel | ent sol ar
battery haracteristiﬁs.@]‘@%o' the other hand, it was found that the
conduct i Ve adhesi ves? tf¥ @ace Exanpl es without a rheol ogy control
agent each have a d ased viiscosi t f, an adhesive ¢ 0ShA4 1

after being left toeﬁﬁﬁﬁﬁ“ g@?@%{’ﬂ%ﬁ% ?ﬁ%‘?ucglgﬁmcggﬁﬁ%iq &gor

| ayers to causgyhhe,g@nductive particles to precipitate, and are
inferior in storagé stability. In addition, it was 15 found that in

Ref erence Exanple 8 k i E‘%‘}Y) i I
8n96. 5- Ag3. 0- Cu0. 5 Sdg@gggddadpigeﬁgggﬁav%ﬁ%s%a\ggf %emgms‘g}ra bgft?lil:"gira];/ha

cel | occurs duahndectadle! doanaétee to GOSHIEE batedty anil eRetivally ddRnedtingPON
connection I's narrow.

10 the wiring member to the electrode,

2. The conductive adhesive according to claim 1, whetein the
conductive particles include at least one kind of metal selected from the

group consisting of bismuth, indium, tin and zinc.

15
3. The conductive adhesive according to claim 1 or 2, wherein the
thermosetting resin includes at least one of an epoxy resin and a
(meth)acrylic resin,

20 4, The conductive adhesive according to any one of claims 1 to 3,
wherein the flux activator is a compound having a hydroxyl group and a
carboxyl group.

5. A solar battery comprising:

25 a solar battery cell;

electrodes connected to a light-receiving surface and a rear
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[0108] Exanple 19 20A solar battery cell (125 nmx 125 nm thi ckness:
310 gm) was prepared in which surface electrodes (material: silver

gl ass paste, 2 nun x 125 nm) were forned on a |ight-receiving surface
and a rear surface. .The conductive adhesive of Exanple 9 was printed
on the surface electrode using a netal mask (thickness: 100 pm

openi ng dinmension: 251.2 nmx 125 mm. Tab wires (produced by Hitachi
Cable, Ltd., trade nage: A-TPS), as_a wi ring nmenber, covered with a
sol der were pl éﬁgécegﬁﬂlﬁﬁélaﬁbﬂ yeeloregpeatively;adhesi ve. Thereafter,
tab wires were al so Ifaced.b t he sa

el ectrode on the reaf ’é'ﬁfrW ﬁ%%b%?ﬁﬁgﬁ;iogggaﬁgt%bﬁligaﬂé%ée?gﬁﬂﬁ
S e R
& CO., LTD., t@gﬁéﬁ%@ethgg%%%f%ﬁar%ﬁg@g@g% resi % (produced
by Mtsus Chem cal s Otﬁgngﬁduét 'adhggvg'ﬁc%hﬁﬁﬁ%%gﬂg of ARSI 1o 4

substrate (200 x 20 nun) were m nat e rear surface side

of the sol ar bajttgyoked BbiweaRdhd Qlecibge bfﬂ&éﬁg}gﬁ;@h&bﬂ% ﬁﬁfafc@csfdoe;%fé@ of

sol ar battery cell, respectively. The obtain am nat e was d on
a heating pl at éhesfieig witing mamibemahdBendéa thepslecvsddobsheNRar surface

| ncor porated, trade nanme: LM 50x50-S) so as to be in contact with a
gl ass subst r at sideand the seuend wisingumeriber; 5 ni nutes. Thereafter, the

| am nat e-was heated at 165C for 10 minutes 15 wth the vacuum bei ng
rel eased in the vacudhseinthadirst wiring pentet end thosenond avivksgymember
Charactféli stics Qf the ohta ned so}aélr batteré were neasured by the
same nmetfod asCadbare @%ﬂij&@ﬂgﬁﬁ apd pdkered to Preledtadsn of the
adhesive fromthe surface electrodes and the tab wires was little,
good appearance was shown and AF.F after being left to stand 20at 85C

and 85% RH for 2240 h 0 ad [t s _found that
favorabl e char Sct er i@ﬁ@%@%%@gﬁlﬁqr@g& aﬁgﬁﬁg‘&%ﬁ’ SPRLSIE Ble’ {8%9]
3a: bus electrgge (surface electrode); 3b:r bus electrode (surface

el ectrode); 4a:’ first wiring nenber; 4b: second wring menber; 6:

sol ar 25battery cel Ia,ppzyin@tﬂeﬂcc@ﬂdaeﬁ\f@aﬁiesﬁe a{c@&fdixfgll%&aﬁgf%rgésﬁfélﬁ%e;

10: conductive adhesiveé; 15a, 15b: sealing resin;
substrat®; 17:1pwodent eketrofiéd Fonddifed a0light-Reabivig stEftd and £lrérdVS

1. A conductive adhesive conprising: conductive particles including a
netal ; a ther neséadei ofr sodeibaftegnekll, respectively;
placing a first wiring member opposite to the electrode of the
light-receiving surface side and placing a second wiring member
opposite to the electrode of the rear surface side, with the applied
20 conductive adhesive interposed therebetween; and
placing a sealing resin on a side, opposite to the solar battery
cell, of each of the first wiring member and the second wiring member,
placing a glass substrate on the sealing resin of the light-receiving
surface side, placing a protective film on the sealing resin of the rear
25 surface side, and heating the whole in the obtained state, thereby sealing

the solar battery cell while electrically connecting and adhering the first
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5a flux activator; wherein a nmelting point of the conductive
particles is 220C or |ower, and t he conductive adhesive is
used for adhering a wiring nmenber to an el ectrode connected to a
solar battery while electrically connecting 10the wiring nmenber to
the electrode, 2. The conductive adhesive according to claiml1,
wherein the conductive particles include at |east one kind of netal
sel ected fromthe group consisting of bisnuth, indium tin and zinc.
15 3. The conawichgyvmeatteesant the cerdhdgwinng | membér do the whupeeive t he
t hernosetting resin includes at | east one of an epoxy resin and a
(meth)acrylic eleideR04. The conducti ve adhesive according to any one
of clainms 1 to 3, wherein the flux activator is a conpound having a
hydr oxyl group and a carboxyl group. 5.A solar battery conpri sing:
25a solar battery c%él' ebe&trode connected to a light-receiving
surface and a rear Ad4PRELE %@ﬂgﬁp%ﬁm¥%ﬁﬁery cel |, respectively;

fi iri nmb I ' h I de of th
fii glh'[ SF eﬁnelrLpggngurﬁa;@ragﬁggfgﬁgpgéi%x% é:‘WieI’ iengcﬁnreﬁb:r 0pI :[ac:d
PPt L0 e © MR odrEcE8 o SUTERGBOSVIE sBHe R o rear

conductive adhesive according to any one I

Pt e, L AU AR MUY SER By R ety

first wiring nmenber an sut f ace

side and the second avfstn@iriiTaRriber placed og%osite"fﬁeﬂl@i EleddiRld bf He

Wi ring nenber and the second W ring nenber each are electrically

connected and dighereediving thefsetesideoded 4. second hadiifgrmembef aslieyd ng
a solar battery, conprising the steps of: appl yi ng the
conduct I§e adheppesitedodhe dieoigodeotthy resvesuvhce bidepandl51 to 4 to

el ectrodes connected a |ight-recgiving surface and a rear surface of
a solar battery cel Ithe cengedivevashgsive accordingta ay ane of laims teyd,

menber opposite to the el ectrode of the.light.-receivin urface sjde
and pl aci ng a YHEPRE® ?tiW?ﬁnﬁg?rﬁl@FWB pet theell 'fteﬁ%lv%:!ge‘g{ff‘aﬁﬁél alihe

rear surface sider yiL NG apBl Lo H2RROICHE! dYG RGPS P LERRS =
side and the second wiring member;-
15 wherein the first wiring member and the second wiring member
each are electrically connected and adhered to the electrode, and
the witing members are connected to each other so that the

plurality of solar battery cells are electrically connected.

20 8. A conductive adhesive comprising:
conductive particles including a metal;
a thermosetting resin;
a flux activator; and
a rheology control agent;
25 whetein the conductive adhesive has a viscosity of 100 to

500Pas, as measured using a rotation viscometer under conditions of a
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pl acing a sealing resin on a side, opposite to the solar battery
cell, of each of the first wiring nenber and the second wring
menber, placing a glass substrate on the sealing resin of the

| ight-receiving surface side, placing a protective filmon the
sealing resin of the rear 25surface side, and heating the whole in
the obtained state, thereby sealing the solar battery cell while
electrically connecting and adhering the first wring nenber and the
second W ring medig@lenicdt tdiepdrRIBe6E 5% QAPS HtRE8S ratd o0 Salpad, abdt tery
nodul e conprising: 5a plurality of solar battery cells;

el ectrodes connect edhe @oadhdtitet adiesbicvik nged dorf eleetriwally onrestinguaidace
of each of the plurality of solar battery cells, respectively,;

a first wiringadhering willag egerobgrsdotan eloctrode edrutec afsolanattery

i ght-receiving surface side and a second wi ring nenber placed
10opposite to Pﬁ@ el ectrode of the rear surface side; and t he
conductiye adhesive according to any one of clainms 1 to 4, interposed
bet ween the el ectrode of the light-receiving surface side and the
first wiring nberdgﬁd e%meﬁagthe el ect.r.ode of the rear surface
side and the sétond WPRHRFIYEAGEFSIVE SUARMEME: the first wiring member
and the second W ri i.cally connected and
adhered to the eIec?g%ggaggﬁ%ﬁﬂagsﬂk@ﬁghgﬁﬁéﬁgﬂnenbers are connect ed
to each other so trwgﬂﬁﬁmbggﬁﬁéﬁfs of solar battery cells are

el ectrically connected. 208. Atonddctive adhesive conpri sing:
conductive particl eg flehstivang; andret al ; a thernosetting resin; a flux
activator; and a rheol ogy control agent; 25wherein the conductive
adhesi vE) has a vi scdaotganief firkOgarticles @0 Bajagic fuse pmeislesed using a
rotation viscometer under conditions of a nmeasurenment tenperature of
25C and a rotation rwheeif iz Sondugtivenddhesive hapea cosmbaity i oo 180htssi ve
is used for electrically connecting and adhering wiring nmenbers to an
el ectrode connd@tRais,tas raeasvred using aaiojatios) viscometer under conditions of a

measurement temperature of 25°C and a rotation rate of 0.5 rpm, and
the conductive adhesive is used for electrically connecting and
15 adhering wiring members to an electrode connected to a solar battery

cell.

10,  The conductive adhesive according to claim 8 or 9, wherein a
ratio of viscosity measured under conditions of a measurement

20 temperature of 25°C and a rotation rate of 0.5 rpm using a rotation
viscometer after being lefi to stand at 25°C for 24 hours, to viscosity as
measured under conditions of a measurement temperature of 25°C and a
rotation rate of 0.5 rpm wsing a rotation viscometer before being left to
stand i3 0.7 to 1.5.

25

11, The conductive adhesive according to any one of claims & to 10,
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S 9. A conductive adhesive conprising: conductive particles
including a nmetal; a thernosetting resin; a flux activator; and
10inorganic fine particles or organic fine particles; wher ei n

t he conductive adhesive has a viscosity of 100 to 500Pas, as neasured
using a rotation visconeter under conditions of a nmeasurenent
tenperature of 25C and a rotation rate of 0.5 rpm and the conductive
adhesive is used for electrically connecting and 15adhering wring
nenbers to an ellestincoachingirbitas the condigtias phald@riy 2000¢ or 1dker. The
conductive adhesive according to claim8 or 9, wherein a ratio of

vi scosity neasured under conditions of a neasurenent 20 tenperature
of 25C and a rotation rate of 0.5 rpmusing a rotation visconeter
after being | efl2.t o Thapenductive adhesivepacchuling to any ohe obclaims §4o 11,
measur ed under conditions of a neasurenent tenperature of 25C and a
rotation rate &hesely tsncenpugtive naskles éﬂplW%@érlﬁ@%rmtﬁeﬁmdeﬂﬂénﬁ@l

left to gtand is,0.7+0 1.5 25 11..The,conduct,ivye adhesiyve

accor di nS to afgehid @@%ﬁfﬁﬁpgowﬂi Of&ﬁ sdmﬁuﬁbl%f"‘i"}%lzﬂlﬂﬁ"nt of
t he conductive particles is 220C or | ower. 12. The conductive
adhesi ve according to any one of clains 8 to 11, wherein the

conducti ve parghcl es’l‘l%é‘&éd&ﬁ?tiﬁ% gﬂnlge‘[%ﬁfe #ﬁﬁ}‘d@,ﬁ‘gﬁ i%ry 984 8F oI 9%@3%%

fromthe group consisting o and zinc.

conductive adheﬁieyanazﬁ@%&Jﬂageﬁiﬁg%emlnqmueés&dl@' 1 6fanl Epodh sk N

the thernosetting resin includes™at |east one of an epoxy Tesin and a
(meth)acrylic aﬁéhf(meﬁ@acryﬁcréﬁi@. conducti ve "adhesi ve according to any
one of clainms 8 to 13, wherein the flux activator is a conpound
havi ng A0 hydroxyl group and a carboxyl group. 1515.A solar battery
conpri si ng:

14.  The conductive adhesive according to any one of claims § to 13,

wherein the flux activator is a compound having a hydroxyl group and a

carboxyl group.
15 15. A solar battery comprising;
a solar battery cell;

electrodes connected to a light-receiving surface and a rear
surface of the solar battery cell, respectively;
a first wiring member placed opposite to the electrode of the
20 light-receiving surface side and a second wiring member placed
opposite to the electrode of the rear surface side; and
the conductive adhesive according to any one of claims 8 to 14,
interposed between the electrode of the light-recelving surface side and
the first wiring member and between the electrode of the rear surface
25 side and the second wiring member;

wherein the first wiring member and the second witing member
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a solar battery cell; el ectrodes connected to a |light-receiving
surface and a rear surface of the solar battery cell, respectively;

a first wiring nmenber placed opposite to the el ectrode of the

20l i ght-receiving surface side and a second w ring nenber placed
opposite to the electrode of the rear surface side; and t he
conductive adhesive according to any one of clains 8 to 14,

i nter posed between the electrode of the |ight-receiving surface side
and the first whth fe dievifiedllyecvhnbeiedend alherca e o cle@rqfe, t he rear
surface 25side and the second wiring nenber; wherein the first wiring
menber and the second wiring nenber each are electrically connected
and adhered to the electrode. 16. A nmethod for manufacturing a solar
battery, conpril§i ng Amecthedfis nednufseipring asglar bettenynchropiising dothetepss e
according to any one of clainms 8 to 14 to el ectrodes connected a

l'i ght-receivinglsurface and a rear surface of a solar battery cell,

tively; | agi first, Wi nbey, ite tp th
el ectrodd of the I i GIAPIE DI soRductvs sliestiecRecoring o e Leabmy
i ri mb 0 ite t h I de. of the. f id
w th the appl i BotceoncicevBoddredingEtelnt dishsotattying Noph B e 2e
| aci | ' ' i: to th I bat t
Cer T, of each SRuReond st B fol SRR 7 'S 200G wiring

menber, placing a gllﬁééng WoRLs ﬁﬁgingng@l%eg %gbb:ﬁ& foe‘?i'e\r/‘%%tfc?d?of th

lie-it-receiving 15" surface si acin protecti m on the

seal ing resin ghhthRelvdd suefab@cadsi 4fi Iﬁﬁtgg?eﬁtﬂe@gnd h@\'/\u?]kﬁ)gﬁethﬁcf he

obt ai ned state, thereby sealing the solar tery cell

electrip@lly coppesitei g thondlerdode i ofytheheedri sdfacei sidegwithntier applied he
second wiring nenber to the respective electrodes. 20 17. A sol ar
battery nodul ecoudyetiveiadiesice imkarpadadithemmbetyedear amht t ery cel | s;

el ectrodes connected tq a |light-receiving surface and a rear surface
of each of the pl ur faging &f sealing resint o pyside| opposite tp dhe solar pattera

e, T R b 1 e i s
placing a glass substrate on the sealing resin of the light-receiving

15 surface side, placing a profective film on the sealing resin of the rear

surface side, and heating the whole in the obtained state, thereby sealing

the solar battery cell while electrically connecting and adhering the first

wiring member and the second wiring member to the respective

electrodes.
20
17.  Asolar battery module comprising:
a plurality of solar battery cells;
electrodes connected to a light-receiving surface and a rear
surface of each of the plurality of solar battery cells, respectively;
25 a first wiring member placed opposite to the electrode of the

light-receiving surface side and a second wiring member placed
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opposite to the electrode of the rear surface side; and t he
conductive adhesive according to any one of clains 8 to 14,

i nter posed between the electrode of the |ight-receiving surface side
and the first wiring nenber and between the el ectrode of the rear
surface 5side and the second w ring nenber; wherein the first
W ring nenber and the second wiring nenber each are electrically

connected and apiesiasiothe khrtretiesf rdear @ifhce side; adie W ri ng nenbers
are connected to each other so that the plurality of solar battery
cells are el ectri calthy condnetitecaithediRe according to any one of claims 8 to 14,
interposed between the electrode of the light-receiving surface side and
the first wiring member and between the electrode of the rear surface
5 side and the second wiring member;
wherein the first wiring member and the second wiring member
each are electrically connected and adhered to the electrode, and
the wiring members are connected to each other so that the
plurality of solar battery cells are elecirically conmected.

10
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