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DESCRI PTI ON CARBON BLACK COLORI NG AGENT FOR

SEM CONDUCTOR SEALI NG MATERI AL AND METHOD OF
MANUFACTURI NG THE SAME 5 TECHNI CAL FI ELD The present
invention relates to a carbon bl ack col ori ng agent
suitable as a black coloring agent for a

sem conduct or sealing material resin conposition, and
a method of manufacturing the same. 10 BACKGROUND ART
An increase in performance and function of electronic
i nstrunments has been ﬁﬁ%KEQ?ﬁHBNy demanded with the
arrival of the nmultinmedia era. To deal with this
demand, an | C package used for electronic instruments

RS SRR e SRR
s e aI | ng %‘E%Agﬁa ﬁglflg’gf OF :}&%mﬂ&%w&%ﬁéME

conplicated electronic circuits fornmed on the surface
of the I1C chip fromdust or noisture in the air or

]$kﬂ9@ﬁﬁqtfﬁ%?§ force. An epoxy resin sealing nateri al

IS nost ely used at present as a sealing 20

mat ghk plesé 'in@nﬁ@ﬂnre@é{@sdl%ci Qhbdrbiahi &)IOITJEag%HpraBE%IS 3 black

sealing naterial is roughly divided

colofinf) 8t ford SthiEhnARERSY sdafifis Patd il Ir&ieh &ﬁﬁﬁd’sﬁtﬁin aifla frethod of
liquid epoxy resin sealing material. Since the |iquid

mo@pfasyirihg fickameal i ng material is limted inits
application, the transfer-nolding epoxy resin sealing
mat eri al has been nainly used. In recent years, the
l'i qui d epoxy resin sealing nmaterial has becone used

BATKGROUNMART y as a sealing material for a

state-of -t he-art sem conductor device, such as a

- pl adniigcighie ig:rperfcamaaye el Paytiongoff ¢legrani ;imstrumeatscltraspbeen

si ze ggckage or a chip scale package (CSP).
incygapipely demadad rwith ahe @rrived rofr g uspltoredia exd. zeTOaﬁ@Fl with this

t hi ckn
demand, aneI(SJ pacLage used for electronic instruments has been reduced in size and

thickness and provided with an increased number of pins. A semiconductor chip is

formed by sealing the entire IC chip with a sealing matertal in order to protect minute

- and complicated electronic circuits formed on the surface of the IC chip from dust or

moisture in the air or from external force.
An epoxy resin sealing material is most widely used at present as a sealing

material for a semiconductor IC chip. The epoxy resin sealing material is roughly

“divided into a transfer-molding epoxy resin sealing material and a ligmd epoxy resin

sealing material. Since the Ii(iuid epoxy resin sealing material is limited in its

application, the transfer-molding epoxy resin sealing material has been mainly used.

In recent years, the liquid epoxy resin sealing material has become used
particularly as a sealing material for a state-of-the-art semiconductor device, such as a
plastic pin grid array (P-PGA), a flip-chip, or a chip size package or a chip scale -

package (CSP). . Aleng with a demand for a further reduction in size and thickness of
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1 sem conductor devices, a demand for a potting
nmol di ng nmet hod using the liquid epoxy resin sealing
material is expected to be increased. A seni conductor
resin sealing material generally contains a resin, a
curing agent, a curing accelerator, an inorganic
filler, and the like. JP-A-8-81544 discloses a |liquid
5 resin sealing nmaterial containing, as essentia
conponents, (A) an ;foxy resin, (B) a curing catalyst
seEeSIEPr Aigyiess, ¢ dymard Airunpoiting toltiegmethodisiizrtha fiqaid epoxy
organlc roup and éb) a silicone conmpound or an
‘fﬂéﬁ H@§W¥%ﬁﬁl%@ﬁﬁ@@ & bowcEpsidng at | east one OH
oup or hydrol yzable group directly bonded to Si in
exﬁ?ﬂ“@e U@“’fa{ﬁ-ﬂﬂ e ingimateral gﬁl&%ﬂé}f corfiRyps @;@a‘w@ p&uringagent,

a c@&?&q@gég%?ogg%}o{qqrr%%é:g eal I%&ﬁ@{}@ﬁ ;I%Aé#%&lf"?* giﬁqzloses a liquid

ener at ed

resip it wAEHRC ol fﬁ%ﬂ'{l BB DA S e ®) a

e oA I D S ARG DR, S o
andgh)ﬁqgtsflﬁgﬁ@{:érﬁp %lvcﬁ%' é)rggnolgﬁasne ?@?}u\% Q:SJ\}\%m ed- leé% ﬁ‘e OH

con or" sea Sin co tion provi

groﬁ? Hgﬁfoflﬁame gﬁ%ﬁgecgﬂefcﬂ?ll%‘ﬁh %Q‘ 'Sl 3R tﬁeq'g&gcuiggﬁlnd E)(r:‘? silica

ses a se uctor sea resin
pov@@ptf@égbﬁglean epoxy resin, a phenol resin cur| ng -
agent, a curing accelerator an inorganic filler, and
Car D eBmoAdkct &S r@ S SéHling! m@t@ﬂmﬁe{ﬁuan tdoforeRbieR il @akr o
having an average particle dianeter of 10 to 100 nm
prevans pe eletiricalsfafliceaugddelsy 8 pheorihdedd Ryirrant Bhdrata@twieg bt is
50 to 500 nk/g, and a pH of 6.5 to 8.5, the

| apphahotictsemicondndtar ciing Akeheblaclakcblorinplagekt, carbam black which

amount of 0.05 to 1.0 wt % of the total anmount of the
exhibiimeseillentorhading grogorasspind. comentivityi(fig cbatrogntibprvkntas) has
the black coloring agent, it is inportant that the
beer avidln usedic kA e RHtepligondyeter seahing drsiperosipgsitipn ywiieh prayides a
esin and be mnutely dlspersed i-n.the resin wthout

| umfraga [egae oA §lagtiresiglicr1H09- 0P diwelases priemifongucser, sephig resin

car.hon black is in 25 the of very mnute

°°m§8§1f1% PRILaIRING ap,6PeX g e, aﬁ{l%{tj’ Feéﬁ’a‘f"ém&agﬁ‘@tg? Eineceelpwtor,

an 11%‘1‘gamc tf'li]lv::r and carbon black as essential components, the carbon black having
an average particle diameter of 10 to 100 nm, a specific surface area determined by a
BET method of 50 to 500 .mzlg, and a pH of 6.5 to 8.5, the composition containing the

carbon black in an amount of 0.05 to 1.0 wt% of the total amount of the rcomposition,

~ for example.

When using carbon black as the black coloring agent, it is important that the

carbon black exhibit excellent dispersibility in the resin and be minutely dispersed in the

resin without aggregating during curing of the resin. However, the carbon black is in
the form of very minute particles and exists as an aggregate or agglomerate in which the

minute particles are three-dimensionally bonded due to high aggregating properties.

- For example, when using this type of carbon black, the carben black tends to aggregate
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m nute particles are three-dinensionally bonded due to

hi gh aggregating properties. For exanple, when using

this type of carbon black, the carbon black tends to

aggregate 2 during curing of the resin conposition.

As a bl ack conposite particle powder for a

sem conduct or sealing material exhibiting a high

degree of bl ackness, noisture resistance, flowability,

and coloring properties and having excell ent
durgngsqeing jobthei resin compodiierder resin, JP- A-2003- 226823 5

di scl oses a bl ack conposite particle powder for a )

| i g Slaek compesifopadisly pagyderatosrd apmicepduciirniealing material

hl ack conposite particle powder having an average .
exhybifing @ bigh; degroeest Blackness, meysiyne mesiplancey Ypiwetnliyhand coloring

surfaces of .extender particles are coated wth an
Progefiies (a0 BRvinE E’é“rf’g%w SiSEerRbUR dn o iRsep HesiBodt ¥ngP03r 38823

to the coatin

: disaggeﬁu %tqg{koéo%%ﬁéggrgclgip%%pgﬂ?grl%cgl?d g_%ccbrgp{:fgr Bei;xlin material

ight ,of .th . der,. 10 DI.SCLOSURE CF TH ENTI
et ok PO P RO R B e G P PG PR fapoter of 1.0
?] Eurfic8005:,8 40823, ki leg L %dc%% e v% & ?&h‘enge and

e surraces o l'{Ieexener arl'areSSUh S Iné

carbod Bﬁ@k E?gégh§ toefhg .otaﬁné,:]tﬁe {%ﬁgﬁ%xg H%n&ﬂ%?luﬁfa Ia&ljila?inlgﬁcg the

carbon b 0] ereto es|ive coatl ng,
‘ I ; r j :
oS e 1 i, b g e AR WS

resin and a curing agent in order to obtain a
sem conductor sealing material, or the use tenperature

DISEGNOYEREIOY THE mepandiong on the adhesive. Mreover,
furnace bl ack, channel bl ack, acetyl ene black, or the

| i Kowsverdi sieed | yheusBldclas cofpositer bpartibleaqlovder tdixelosed in
adhesion treatnment, and nodification of the 20 carbon
JP-BL2AOB-22682bis pradend bptoatogbe defaes ofithe Brenilenveniades sufh as
the present invention conducted extensive studies on
fing pidics pattiglee wigh diseadhiesise and covsing theacasbor black datadbere g6 the
carbon black. As a result, the inventor has found
adhesige coafienthe spuben black aeayibe rempyetfren the adhesive xiheamisiag the
sing sodi um persul fate or ‘

blachc composlte particle powder with a resin and a curing agent in order to obtain a
semiconductor sealing material, or the use terhperature may be limited depending on the
adhesive. Moreover, fur#ace black, channel black, acetylene black, or the like is
directly used as the carbon black for the adhesion treatment, and modification of the

carbon black 1s not taken into consideration.

The inventor of the present invention conducted extensive studies on the surface

- properties and on surface modification of carbon black. As a result, the inventor has

found that, when carbon black is subjected to wet oxidation using sodium persulfate or

ammonium persulfate, and terminal hydrogen of a carboxyl group on the surface of the
carbon black particle formed by wet oxidation is replaced by ammonia, the carbon black
exhibits improved dispersibility in a resin component, does not aggregate during curing

of the resin, and forms a semiconductor sealing material having excellent shading
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amoni um persul fate, and term nal hydrogen of a
carboxyl group on the surface of the 25 carbon bl ack
particle formed by wet oxidation is replaced by
amoni a, the carbon black exhibits inproved
di spersibility in a resin conmponent, does not
aggregate during curing of the resin, and forns a
sem conductor sealing material having excell ent
shading. 3 properties and a high volune resistivity.
propeféehekeg Wﬁﬁ@ﬁﬂﬁ@ﬁﬂh@s been conpl eted based on this
finding. Specifically an obj ect of the present )
i nvERR PisReTt dnvegtion B33 brenrommieied bied o thisl findingy Sgeeifically,
uitahle as a black coloring agent for a_ . .
an Qs Op s RESSR! UeptigRg's fprevids)a cagham ek selpringegpntanitade as
i spersi.bility i.n a resin conponent, and capabl e of
a b?%??(nfﬂﬁmég SR i BCEBROUGHFR Goalthg Eafeaialngunhigns, excellent

- high,volunme resistivity and exgel l ent .shadin .
st JRE P & el R porfeith il Sarafimet B e fendusipy sealing
0 t,0 hj eve the. above obje a,.carbon bl ack
mat'g%i?lop%ﬁgg 4o }el%?1 Y(gl}lmg T8 oﬁﬁgcétxggﬁéé%flh?‘ﬁﬁg RPRSFiGg and a
@B6S LA . [ has a structure in which term nal

mﬁlg Eg%%oggﬁﬂ%ﬁégmgg%gbxyl group formed on a surface of
2R il B aetichaihd GhevdYpiel f&fi&aﬁ'm}iwé&lgﬂg o
persul fate or ammoni um pers ate 1's replace

et tar scallfly niAS AR alddr@ihe 3o QIR Bhéd a @trﬁ[@ﬁr@?ﬁj
manuf acturing a carbon black coloring agent for ¢

hydcth @ANAeebaNy]l ppQ fonbledBhel hifacBGFQr rhtdh bIacIE batifkedy wet
conprises subjecting carbon black to wet 15 oxidatiodn

oxidation usingd isodiupgetsul fhrtc? agM@Ous peiulfhte rePlac@ by BB ANANd
persul fate aqueous solution, renoving reducing salts

has bypHddi Johioz®hbi on, addi ng an amoni a aqueous sol ution
to adjust the pH of the slurry to 4.0 to 12.0, causing
t heh ewthdrp bhamifadteringea carbai lack awhmingagepufor fiysemipontector
slurry by renmoving forei %n matter fromthe slurry, and

sealey matpriah rrgeereingd i glaime 2 cegmpriseb | subjectizg carbonhblack to wet
.ethod according.to claim?2, the carbon bl ack

oxugﬁﬁ? St £ OO RFF ?ﬂ@iﬂ W?woiutwnﬁm@@nmymu@rsuifate aqueous

ubj ected to wet oxidation, . .
solufcion,J removing reducing sai(ts gy deionization, adding an ammonia aqueous solution,

v@lfich terminal
r a .

to adjust the pH of the slurry to 4.0 to 12.0, causing the carbon black to react with
ammonia, purifying the shurry by removing féreign matter from the slurry, and drying
and grinding the carbon black. |
| In the method accbrding to claim 2, the carbon black subjected to dry oxidation

in advance may be subjected to wet oxidation.

In the method according i:o claim 2, a surfactant may be added when subjecting .
the carbon black to wet oxidation.

According to the present invention, a carbon black fc‘oloring agent suitable as a
black coloring agent for a resin cdmposition, exhibiting excellent dispersibility in the
resin component, aggregating to only a small extent during curing of the resin

composition, and capable of forming a semiconductor sealing material having a high
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In the nethod according to claim2, a surfactant may
be added when subjecting the carbon black to wet
oxi dation. According to the present invention, a
carbon bl ack col oring agent suitable as a 25 bl ack
coloring agent for a resin conposition, exhibiting
excel l ent -dispersibility in the resin conponent,
‘aggregating to only a small extent during curing of
the resin conposition, and capable of formng a
voliamg esstibt §1d axeallqnh ghadngeprogertiha\ind g reethodydf manufexituning the
resistivity and excell ent shadi ng properties, and a
SARECHbEE BPVIdsHhuf act uring the same can be provi ded.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 5 The carbon
bl ack used in the present invention is not

' R : ' , i all i | abl

B PR AP ot eI TR b1 2k “channe

ot ackcrer HEELBRY oREmeih Bt or Bl artagfiny hniea
vepREtedraBloyl S Ry’ A0 Bl Bttt SR itgonel

ck ticle f d b t

bla%%r%-gﬁ %tgfég% B?ﬁ%ﬁ%g?’ggn‘%aabfacﬁar ulsicng sgtrjinﬁm pgr \é\ﬁl fate

Spent TRCH TP ORAg Bl s nlaf 20, F SEHISPUB TSR ety of
prdéélﬁﬁﬁ{?éntibH,V@Hﬁﬂ'nﬁphﬁ%‘gﬁeﬁi 4fSa cBESSI |g?&flpeagﬁ&'%eﬂlﬁétm#éﬂ bdbups on

in an epoxy resin and does not reagg ate duri

‘theCslirfabg 00 thd Ei@borePRAKY phRRidfoMed P! vA& IXSHakiBh B Y carbon black

hydrogen of a carboxyl group formed on the surface 15
usia§ sédiemgersitiite bk akhopiinh pedsel fhy isaoplaciday antsomaalj ust i ng

the pH of the carbon black to 3.0 to 8.0. A

s enSpaniiiieatly othe seaionnigackatepriag agant raf dhd preait igveation exhibits

epoxy resin conposition in which the carbon bl ack

- exeelipefrdispgrsdhjbntiniag epiosy egsiresndeddis ot sraggregdte duting curing of the

perfaormance such as excellent shading properties and

epQxyHPYA by gPRiAeing derminal iiydipgempba arbotyltgrenrc et ob e surface

iis the ngue nmeasured according to JIS K 5101 20
of t(hf g@r@yn gpmﬁx@{cmc%nrp@ma,pqngMgng the pH of the carbon black to 3.0

to 8.0. A semiconductor sealing material formed by using an epoxy resin composition
“in which the carbon black coloring agent is dispersed exhibits excellent performance

‘such as excellent shading properties and a high volume resistivity.

The pH of the carbon black is the value measured according to JIS K 5101
(1991) “Test methods for pigments”. |

The carbon black coloring agent for a semiconductor sealing material is

- manufactured by subjecting the carbon black to wet oxidation by stirring and mixing the.

carbon black in a sodium persulfate aqueous solution or an ammonium persulfate
aqueous solution, removing reducing salts by deionization, adding an ammonia aqueous

solution reaction to the mixture, causing the carbon black to react with ammonia,

. purifying the slurry by removing foreign matter from the slurry, and drying and grinding

the carbon black.
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The carbon bl ack coloring agent for a sem conductor

sealing material is manufactured by subjecting the

carbon black to wet oxidation by stirring and m xi ng

the. carbon black in a sodium persul fate aqueous

sol ution or an ammoni um persul fate aqueous sol ution,

renmovi ng reducing salts by deionization, adding an

amoni a aqueous 25 solution reaction to the m xture,

causi ng the carbon black to react with anmoni a,

purAs e regrbion dlagkursigation methedsi angetf oetbpd andratdre methodrmay be

the slurry, and drying and grinding the carbon black. .
useds A& istefcradiatonish |t@ﬁcwetd;a¢taa§ iom e vivydoind ofsnifersly eyidizing

and a dry nethod may be used. It is preferable to use,
the pyréacgent t%‘%f’ﬁé@l‘l flask napels e&nw«‘:nwetdflecﬁﬂmfwmfv wet oxidation,
watesalCpRo eIt Gile o e Ak Pty B ea s Bt DS TErbIOG e inépensive

and SpEPReh heqololinkderpdiianS 'eiiaROki B GG vopsohdir o

h fo{lqyﬁnqldescri %ion is given taking the case of
_ eﬂ?fﬁalﬁg&gfn§§mng e wet nmediumas an exanple. The wet
xR WD RadlieaP PR A, 8 AFERARTY iy 6 Hoat? e
hohi , ™~ - N
el HARIOHE SR QIGREEL S sl BB SPI popi

- surfleSREPHIAY. R R IRARHBA %ﬁf&m@d 50 dapgpgfﬁgtﬂeeéa%y&f Bib& in a

agueous solution or an a I um persulfat € aqueous
sodiSR prbitAgRBus B1hEhZbngh AdRRhiundPpesdidid hiRBud BQution as an
~ mixture at an appropriate oxidizing agent
oxidi£IAE 8Fdnt,aind @frring thEBaixfuehRemHpYFPriarkidiRidg labke codddnfation,
treatnent causes hydrophilic functional groups, such

‘timeg Serapdiytdre0uyd tigr bkgp aFtds aemtarchoxsesgliyalipphilio finetibed gechps,

~on the surface of the carbon black particle. 15 It is
suclpaehdrydbixg] gooupsand archdwxpl gokpstoope édrectdi on Hotvamiaee 00 the
dry oxidization by heating the carbon black at an
Cmﬁapéh@bpwﬁpb-tenperature usi ng a gaseous oxi di zi ng
© agent such as air, oxygen, o0zone way or SO., since

vett §xarefsrabimtopussceasln 21@ swpeced invedwpnceipedty pidizrtion by

. | ack ' ' ff i vel
heat;b a 6\9%%8“&2”2&90 wet oxi dation nore effectively by

af an appropriate temperature using a gaseous oXidizing agent
such as air, oxygen, ozone, NO,, ot SOy, since wet oxidation proceeds more effectively.
The carbon black can undergo wet oxidation more effectively by improving the
dispersibility in water by adding a surfactant to the sodium persulfate aqueous solution
or ammonium persulfate aqueous solution when subjecting the carbon black to wet
oxidation. As the surfactant; an anionic surfactant, nonionic surfactant, or cationic
surfactant may be used.
As examples of the anionic surfa(':tanf; a fa.tty acid salt, ‘alkyl sulfate, alkylaryl

sulfonate, alkyl naphthalenesulfonate, dialkyl sulfonate, dialkyl sulfosuccinate, alkyl

_ diaryl ether disulfonate, alkyl phosphate, polyoxyethylene alkyl ether sulfate,

~ polyoxyethylene alkyl aryl ether sulfate, naphthalenesulfonic acid-formalin condensate,

polyoxyethylene alkyl phosphate, glycerol borate fatty acid ester, polyoxyethylene
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di spersibility in water by adding a surfactant to the
sodi um persul fate aqueous solution 20 or ammoni um
persul fate aqueous sol uti on when subjecting the carbon
bl ack to wet oxidation. As the surfactant, an anionic
surfactant, nonionic surfactant, or cationic
surfactant nmay be used. As exanples of the anionic
surfactant, a fatty acid salt, alkyl sulfate,
al kyl aryl sul fonate, al kyl naphthal enesul f onat e,
glycgiodIfatip acidilestem ané thelikd dapl besgilvéros dodha agneicomdukipr appliation,
di aryl ether disulfonate, al kyl phosphate,
an agungrwy selh s peelerahiskysed es Mesalbul f at e, pol yoxyet hyl ene
al kyl aryl ether sulfate, naphthal enesul fonic
acifth- e3rRplcs nofc dheleipsuamic  suplgeignlx yat pRIY@wethylery| alkyl cther,
hosphat e, . gl ycerol borate fatty acid ester,
POBE’EW G st Sty E@tYBFY@%\XI?f}F'%PHOPé@F@r'?IO% Fopplymer,

can In. the se |j cat

sortia SO A7 CalF oS U e SPYATLIBES 481 PG B rideAghy acid
esteE AP Gamdrne BYRgae BoRgPErLOEREDr SUFoR WHREHR. W Flfice

| yoxyet hyl ene- oxypr opyl ene bl ock copolynmer, 5
Canggg%?%an_fatty acid ester, pol yoxyethylene sorbitan

f at&syex%ﬁ'tpﬁesetﬁttﬁé c?tgjﬁfcc Skfeint aatllzy)faxﬁﬁlie u,z‘lgpfartem ammonium

pol yoxyethyl ene a am ne, nfonionic f Ine o

.salt,?;(()g}.r?%?aﬁyléj%gag ; AL, and Rk lﬁﬁecrahibﬁgiveﬁ?n be given. As

es o cationic surfactant, al kylam ne salt,

QU4 RROA3HoANBIREN YRATySflehare® kgl @Reakion BIELING wet
- and the |ike can blghgi glleh. 10 I»%ﬁ%’hem%ar bon bl ack

oxidatioH fry thel RARME el Y R @Gk REIULIBE of AFMdhilkh 3elculfixe WQticous
oxidation in the sodium persul fate aqueous sol ution or

soludomuyihaemhp efaghonf black aggreguss inStheWli®y dusitt Geddchase in water
carbon bl ack aggregates in the slurry due to a

dispemibilggsEraducmptselts indths phnsi frioldided byf the exkirkiting rewtitis atennot
the slurry produced by the oxidation reaction are not

remevedp edl redusang ealirciargy rembvesl by edeiompation by using a separation
dei oni zation by using a separation 15 menbrane such as

membsang s4chf a9 a6 Alrahiigramembramy | (Loy spvsescoaimesis mesgnR O

or. an el ectraodi al ysi.s nenbrape. The

- menézg@or@rﬁglg{e&q%%@iab@émw. pe”lfhedi(e;@élzanon is preferably performed

until the electric conductivity becomes 200 uS/ém or less when the carbon black
concentration in the slurry is 3 wt%, for example.

An ammonia aqueous solution is then added to the carbon black slurry and the
mixture is heated and stirred to replace terminal hydrogen of a carboxyl group on the

surface of the carbon black particle formed by wet oxidation by ammonia. The pH of

the resulting carbon black coloring agent can be adjusted to 3.0 to 8.0 by adjusting the

- pH of the carbon black sturry during this reaction to 4.0 to 12.0. If the pH of the

fesulting carbon black coloring agent is less than 3.0, since the terminal hydrogen of the

carboxyl group on the surface of the carbon black particle is replaced by ammonia to

only. a small extent, the carbon black coloring agent may aggregate during curing of a

- resin composition when preparing a resin composition using the carbon black coloring

7
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until the electric conductivity becones 200 S/ cm or
| ess when the carbon black concentration in the
slurry is 3 ww% for exanple. An ammpni a aqueous
solution is then added to the carbon black slurry and
the 20. mxture is heated and stirred to repl ace
term nal hydrogen of a carboxyl group on the surface
of the carbon black particle forned by wet oxidation
by ammoni a. The pH of the resulting carbon bl ack
agewfol O thg ethembandanf e pHj of thed result®g Gearlwngblackgoloring agent
adjusting the pH of the carbon black slurry during
exceerlp 8.0y Bigctarese stabiley of the resin gompesitiprempybe fledrppsed.
resultlng car bon black color| agent is l.ess than
3. O herg @ ben cpser whera foreyaty smgﬁr gHchy aseurhispersed) gripon black

oS kTl s B LS B L
forefih pipgiepy ﬁglsfe%'wn dpoers (B vaeRe i a%ﬁﬂgmu;éfn %?eeg?wlﬁng
semidRaororRipe Taftial FroERaehy Sﬂfha“f‘ﬁ%e‘féf%%%t Py argaed by
A5 4By SR BB A g o
ap&g‘ @Op?gmgﬁhgsqggég%gﬁie fore!gn natter such as

I sper car’bon particles or carbon bl ack

ag%@gﬁrrfy il dy £ elrggnih@ (bl s AL oy BB oving v water

reacti on. natte nmust e r

by évlasofaﬁJ)ru Nereekditihy Ichaboﬁfblsdkelsr ggéuﬂl& bR ‘gﬂﬁ&ﬁﬂgtrﬁichme

sealing material is decreased foreign matter may
suclP® d RUBNIECulyr mPRF, foo bAll Ball¢e obtairf algaborcbiasis LdlbhRd hgt for a
and separati ng t he foreign matter using a filter wth
semopdrctorSedimgahateriahod thel pessent noentieanpl e. The sl urry
purified by renoving the foreign nmatter is dried by
r effibeicagponablack cdiOriby agerapior at seonicorbnetor egalingi mgterial of the
carbon bl ack is ground by using a grinding nmachine

presenfcinvertion thus obtdined isumived witk en, epoxy brgsih, euring agent, curing

obtain a carbon black col oring agent for a
accelesptpl dnerganie dillse and {be hise geparillp pisedhr pedgnglectronic parts to
[ nvention, The carbon black col orjng agent for a
tae ey AR OF S%a@ag m@&%feém OMRYPItIORe  pr esent

&S%t IOjEfélﬁﬁt us%lgis)ltfqié{] eCL)1<1 WEIgEl o? rll g rgsgg uséd are

not particularly limited insofar as the epoxy resin contains two or more €poxy groups in
one molecule. It is preferable to use an epoxy resin which is liguid at room
temperature.  As examples of the epoxy resin, a bisphenol-type epoxy resin such as a
bisphenol A-type epoxy resin and a bisphenol F-type epoxy resin, a hovolak—type epoxjr
resin such as a phenol novolak-type epoxy resin and a cresol novolak-type epoxy resin,
a triphenylalkane-type epox& resin such as a triphenolmethane-type epoxy resiﬁ and a

triphenolpropane-type  epoxy resin, a phenolaralkyl-type epoxy resin, a

biphenylaralkyl-type epoxy resin, a stilbene-type epoxy resin, a naphthalehe—gfpe epoxy

resin, a biphenyl-type epoxy resin, a cyclopentadiene-type epoxy resin, and the like can

‘be given. The epoxy resin may be used either individually or in combination of two or
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15 accelerator, inorganic filler, and the |ike

generally used for sealing electronic parts to obtain

a sem conductor sealing material resin conposition.

The nol ecul ar structure and the nol ecul ar wei ght of

the epoxy resin used are not particularly limted

i nsofar as the epoxy resin contains two or nore epoxy

groups in one nolecule. It is preferable to use an

epoxy resin which is liquid at room.20 tenperature.
moRs éxinjsl eppxgiresinsuelpoxy bisglienol-apbiepprie noin mapdeemoseyd, as

resin such as a _bisphenol A-type epoxy resin and a ]
reqresly Hewn | ther vieppreing pﬁﬁlycmgn& they meshastict -steppgth eqfothy resulting
. resin such as a phenol novol ak-type epoxy resin and a
hquaff sayronsior sgaling grteaisband thediks, ~ a |
triphenyl. al kane-type epoxy resin such as a .
111D RGHBIFRGRE L el DGR FBsmh obig g resin be 1500 ppm or

Iesstp?r{igﬁ%g%?alg%a @F ] ”@ngﬁﬁ 5(}]);( égrr%?riagleégat t}.lc chlorine content in water
oD T AP S5 i R 9% e 10
or lg%ghgpm&ﬁﬁ{aﬁ’%hm% %éé)rrlt%ﬁél E}tcegdsc}{g(tog B}%ﬁf@ﬂltﬁgﬁé}%ﬁg )&c?ntent in

Xy reésin, an g can
ST S AN SR, e, of

. semRRBuAS: AedlbRRENR il ¥RAy GROXYqF €Si N may be nixed, as

required, fromthe viewpdint of increasing the

necianmeRtulal sRRALE A8 thbendi&RMiwAght of @Hklring agent for the
sem conductor sealing material and tThe |ike. | % I's

epoRy efsti abd aot E@ﬁie&lﬁﬂy tihitdd GROAF i ahe QutifRtag8it #Ne compound
epoxy resin be 1500 ppmor 5 less, and preferably

conkiff pporoomotefaictidial poups ¢4.8r pHehelid hadrotNeraly, afimegroup,
content in water after extraction at 100C for 20

or apiduanbydrideagroapowdyich esi reacowith ithe gtoxgprafp &0%e bpoxsOreginm A
or less. If the total chlorine content exceeds 1500

knoyp reoatndunt ansh berused as dhe enting ragemtat Epr exaaplds a lithepginesin
the reliability, particularly the noisture resistance,

contgining, at deasy uppherdlic bydspeylt gienps e oagvaelseyly, for instance, a
aé&ecte . %Q The nDIecuIﬁr structure, and the nol ecul ar

nov: 1 H'ereé]arsiuﬁlg aHy e gngl @pv?lﬁgresgng%,cqeggiqugl,ag resin, a

l?otdga(g i(gul arllg li.m ted insofar the curing apent .
ooyl gha e diedola SR SR gt Py hisnsmofiies gpgplac . rosin, a
metSHyBHBR LSaed RSHRL 'Sl SF QX 0rtndk AV Rhe-MBdN% OO resin, a

bisphenol-type phenol resin such as a bisphenol A-type resin or a bisphenol F-type resin,

a biphenyl-type phenol resin, a resole-type phenol resin, a phénoi aralkyl-type resin, a

biphenylaralkyl-type resin, a triphenylalkane-type resin such as a triphenylmethane-type

“resin or a triphenylpropane-type resin, a naphthalene ring-containing phenol resin, or a

dicyclopentadiene-modified phenol resin may be used. An acid anhydride. curing

“agent such as phthalic anhydride, maleic anhydride, or tetrahydrophthalic anhydride, an

amine-type curing agent such as an aliphatic polyamine, a polyamide resin, or an

aromatic diamine, a Lewis acid complex compound, or the like may also be used. In

addition, a carboxylic acid hydrazide such as dicyandiamide, adipic acid hydrazide, or
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or acid anhydride group) which can react with the

epoxy group of the epoxy resin. A known conpound may

be used as the curing agent. For exanple, a pheno

resin 15 containing at |east two phenolic hydroxyl

groups in one nolecule, for instance, a novol ak-type

phenolic resin such as a phenol novolac resin or a

cresol novol ac resin a xylylene-nodified novol ac

resin such as paraxylylene nodi fi ed novol ac. resin,
moﬁmmﬂﬁﬁgwwnﬁﬁémbﬁwndﬂﬁﬂédmn@voIac resin, or an

ort hoxyl yl ene-nodi fi ed novol ac resin,

bi sfb-h@ﬁ@Hmtlg/is@ebrﬁéwowhtpbgmleg@temthagea@tlbm beihverothe Appypeesin

resin or.a bisphenol F-type resin, 20 a bi phenyl -type
andphibgo| Cyrig; nagest.r els%1d@1@§lﬁéd@(ﬁéa®vn Jesgnan’. atriphemdphosphine,

_ ar esin phenyl aral kyl -type resin, a
bengyl 'ﬁ‘rﬁ%@éﬁ%ﬁlﬁ%@etfvb@#@ienors@e fike mag be used:

: : :“g%@ﬁyl %g%ﬁgﬁﬁgrt é%@owéglﬁﬁgangg ﬁggH{Sﬁgrcnguce the coefficient of
con%gln

exellsR LD e B e rodrplec R ph é"ﬂ{?Fa?fé(%‘PW“Frﬁi}icﬁrealﬁ@é‘lfv boron

' mtrﬁ@ ﬁ%‘nﬂx&ﬁpﬁ}{rﬂ{ | gﬁc n”t%@e egstla,s G hgs[%;ra r%gﬁﬁe i lihg like may

be L%@@ydlrt '19?1'6&9{1\)13 %0 aed Qﬁeﬁ&ﬁ%&l& dﬁélﬁ]c%eig&ﬁ%e %fé%ﬁo&? offeducing -

phat am ne,

theﬁrs&ﬁﬁybﬁd&isaﬂhgﬁl h &Y paﬁleéj conpl ex conpound, or
the Itke may a g use In addition, a carboxylic

acitd thy @séhtdﬁw&t?dh aadflivey 3Rdi agnadﬁreséﬂilécﬁicﬁo@%g@ht such as
hydrazi de, or 9 |sophthaI|c aci d hydrazi de may al so
silicofic i, 2ASoupliBg GUENtNY sAERE QEAEkt Mheh ALEEIEAARRS and a
the reaction between the epoxy resin and the curing
flanggeetrdant ,aSsisth@zaby opdbally, Ye Qddedd@cedebidation with the essential
tri phenyl phosphi ne, benzyl di met hyl am ne,
compop@ithyl i m dazole, or the like may be used. 5 As the
inorganic filler, a known inorganic filler used to
r eduéemichedustnsf ferling material resip znosipositionyis lgepset by Fdirring,
exanpl e, fused silica stalline silica, alumna,
dissgfyngnmixipg.randslisparsing the ofibon biagh colpring @gent fpx # pefaiconductor

Jjragnesi, gnesiumsilicate, or the |like my be
Seali?gelﬁate@ ?gel]ﬁrléf%ﬁnétﬁ'il‘@n%n J6ith Ehenahove APoxy det-syringaagent,

curigy 8 %’30%1"3% BRI FR B Gl HKY b S MERebY PaBS fy inder,
trlplé at}:/lﬁ l,%ail rgﬁldpltahé/tgrsir rfcif“)l{%p o%%heahk i p?e erag It€§ tl?egwscosﬁy‘

of the resin composition be 10,000 poise or less at 25°C.

EXAMPLES

~ Examples of the present invention are described below. Howevef, the present

invention is not limited to the following examples.

Example 1
Carbon black having a nitrogen adsorption specific surface area (N2SA) of 135

m?*/g and a DBP absorption of 56 cm3/100'g (“Tokablack #7550F” manufactured by

10
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silicone rubber, a coupling agent, a surface treatnent
agent, a flanme retardant, and a flanme retardant
assistant may optionally be added in conbination with
the essential conponents. A sem conductor sealing
material resin conposition is prepared by stirring,
15 di ssolving, mxing, and di spersing the carbon bl ack
coloring agent for a sem conductor sealing nmateri al
of the present invention with the above epoxy resin;
Tokgu Garlpna§ent Lid.Jc wap igedc c€heraaaant df ndgami rerdiodiselate was
and the like at a specific ratio by using a grinder,
caloufalgs) drorp| thenjeqpatiosa|giver Ibelovp| snahatr 0. 20 yemol/wr  ¢heodium
like. It is preferable that the viscosity _of the
pergxodisyliats (v YLehrepes por wobsykics arqgrof| tag garhen blaek. 2P0 g of

EXAVMPLES  Exanpl.es of the present_ipvention are .
the gabep .LfE%‘a( Bas .e%%}d}um rSTGodisuliate aqneRt: salwiqns G dm’)

imted. he foll ow les.. 2 L
pregii oy sl top ety PR B e P e e Rire water
 and Y B30 s e AR e W BOR o GRSt iy ring
spee]dooc}‘@f‘ﬂ" tcd‘aerfggm&loogdqalﬁ{)g.) was used. The anount of
: SO u i

I 'um peroxodi s ate was calculated fromthe
equation given below so that 0.20 nmol /nR2 of sodi um
per oxodi sul fate ((Na)2S208) reacts per unit surface

| Calaﬂﬁﬁmga;fa}ﬂa%np@rgaeﬁnbﬁé}e%odisl@ém& of the carbon bl ack

was added to a sodi um peroxodi sul fate aqueous sol ution

Amébidt S8 i BmiscenAIRd s SAVperSk IR D (mmol/m?) necessary per

peroxodi sul'fate in the cal cul'ated amount in pure
unitwetfBte are@8fcdrBén Pladl)M rithGenSdbsrhaen sRdifle suelcdbred (m%/g) of
tenperature of 60C for 10 hours at a stirring speed

- carbofy blackPx geqlii tabere bf @eliumptroqudigeifite (238Cad/gisl)at i on of

anmount of sodi um peroxodi sul fate: 10 Anpunt of sodi um
perdnktusiiase) thatweight o suliiumppexodiodifae kdgatred {srfitd0/ @)ol/m”) x

negessarg per _
135 (m*/g) x 100 (g) x 238.1 (g/mol) = 642.87 (g)” for 100 g of carbon black.

Reducing salts were removed from the carbon black slurry after wet oxidation

- by deionization using an ultrafilter membrane (“AHP-1010" manufactured by Asahi
Kasei Corporation; molecular weight cut-off: 50,000) until the electric conductivity

~ became 200 uS/cm or less.  After adjusting the pH of the carbon black slurry to 8.5 by

adding 0.15 dm® of aqueous ammonia at a concentration of 0.5N to the carbon black

slurry after deionization, the mixture was allowed to react at a temperature of 98°C for

three hours at a stirring speed of 0.15 s, -

~ The carbon black slurry after the reaction was subjected to classification by

- using a centrifuge (“CR22F” manufactured by Hitachi Koki Co., Ltd.) for 10 minutes at

_ arotational speed of 107 s to remove large particles. The sﬁpematant liquid was

25

~ filtered through a filter with a pore size of 1 pm, and the carbon black sturry which had

.passed' through the filter was dried at 110°C in a dryer. After drying, the carbon black -

- aggregate was crushed by using a cutter mixer, and ground by using a single track jet

11
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unit surface area of carbon black) x (nitrogen
adsorption specific surface area (n2/g) of carbon

bl ack) x (equival ent of sodi um peroxodi sul fate (238.1
g/nmol)) In this case, the weight of sodium '
peroxodi sul fate required is "0.20 (mmol/n2) x 135
(n2/g) x 100 (g) x 238.1 (g/nol) = 642.87 (g)" for 100
g of carbon black. 15 Reducing salts were renoved from
the carbon bl ack slurry after wet oxidation by

milldeP bhi20at inenufaetived byrBewshin Biiterprise GosHdd.a treoltainfaragi@ndsiack

manuf actured by Asahi Kasei Corporation; nolecul ar
colagigiggigenteut - of f: 50, 000) until the electric
conductivity becane 200 gS/cmor |ess. After
adjusting the pH of the carbon black slurry to 8.5 by
ad?ing 0.15 dnB8 of aqueous ammpbnia at a concentration
Exagipley’ 5N t o the carbon black 20 slurry after
the m xture was all.owed to react at._.a

C ook bBok coigges bast B Papa s L png mafinsnas gy ERample 1
excif dfit B, caizen sk uroniarey B A st T4 ffafed by
Nipfiibizbyd 85 G FEET suBRA B ilitn e AR o iP g Wheration
voitigerof 209 TS i Rheh—RbiaioR BmolRE oP UARERHATE subMlice he
cartiFh RAE b Bt GRBPIA Bk St bellofBuiflaaosoRbion,

drying, the carbon black aggregate was crushed by
using a cutter mxer, and ground by using a single

Exatripgck jet 11 mill ("STJ-200" manufactured by Seishin

"Enterprise Co., Ltd.) to obtain a carbon bl ack
~ colfoedrbgn Bigelntolodixgugehewds prepared ibthe shhaalkna@laein Bgample 1
agent was prepared in the sane manner as in Exanple 1
exceptcthpt a hwhidnive soefediant Gk gova sA HI0&E c ednifactaredo bynitee Kao
("I OT-4A6" manufactured by N ppon Ozone Co., Ltd.)
Corpgratien byascadded befody ywebsiidatianom droaméung @f A8yt withgespect to
generation voltage of 200 V and an ozone generation
the ¢aspiklade 5 ny/s before subjecting the carbon bl ack
to wet oxidation using the sodi um peroxodi sul fate
aqueous sol ution.

Comparative Example 1

The carbon black used in Example 1 was used as a carbon black coloring agent.

Comparative Example 2

" A carbon black coloring agent was prepared in fhe same manner as in Example 1
except that the carbon black shurry, which was subjécted to wet oxidation and from
.which the reducing salts were removed by deionization, was directly centrifuged and

filtered without adding aqueous ammonia.

Comparative Example 3

A carbon black coloring agent was prepared in the same mammer as in Example 1

12



10

15

20

10 Exanple 3 A carbon bl ack col ori ng agent was
prepared in the sane nmanner as in Exanple 1 except
that a nonionic surfactant ("Enul gen A500"
manuf actured by the Kao. Corporation) was added before
wet oxidation in an anmobunt of 10 wt% w th respect to
15 the carbon bl ack. Conparative Exanple | The carbon
bl ack used in Exanple 1 was used as a carbon bl ack
col oring agent. 20 Conparative Exanple 2 A car bon
except Hok theciming gf agrents svamopineqsided ovas inarépsed tonk Shdmide adjust
as in Exanple 1 except that the carbon black slurry,
the plhich2.-has subj ected to wet oxidation and from V\,hl ch 7
the reducing salts were renpved by deioni zati on,
di i @etqayb%gkapk feQlpsiang aaggntst thup ybianas) tln@owmaweﬁgm Table 1
guequs. ammonj a. 25 Conparative Exarrpl e 3 A carbon
togeﬁ!eé@l%théb? BRPHECHERHEORMIONS epared i n the same manner
as in Exanple 1 12 except that the anmount of aqueous
amoni a added was increased to 1.50 dnB to adjust the

pH to 12.5. The carbon b%l%gol oring agents thus
obt ai ned are summmari zed i le 1 together with the

manuf acturin%?%%pd Lﬂ%gg’%;cﬁ% ?LBE ComfmtaiveD|| @mpardHea)qPingarative
arativ

2 Exanple 3 AVati v exdoplapalr Ednple2 | Example3
Oxid %%nﬁm‘b | Exanpice P foam lle Soub Dy y Nohonel Domec None None
qu!(b ne Non@ons Done Done None Done Done
Surfactant None None Added None None None
Agqueous ammonia Added Added Added None None Added
pH of CB coloring agent 6.8 6.8 6.8 7.2 2.7 9.6

™! Gas phase oxidation using ozone
*2 Liquid phase oxidation using sodium peroxodisulfate aqueous solution

The carbon black coloring agent was mixed with the following raw materials by

using a triple-roll mill to prepare a semiconductor sealing resin composition.

Bisphenol A-type epoxy resin (“RE410” manufactured by Nippon Kayaku Co., Ltd.):

20%

Methyltetrahydrophthalic anhydride (“MH700” manufactured by New Japan Chemical
Co., Ltd.): 18%

Dimethylaminomethylphenol: 0.2%

Spherical silica t“SESFC” manufactured by Tokuyama Soda Co., Itd., maximum
partic;le diameter: 24 um or less, average particle diameter: 8 um): 59.2%
v-Glycidoxypropyltrimethoxysilane (“KBM403” manufactured by Shin-Etsu Chemical
Co., Ltd.): 0.7% - |

Carbon black coloring agent: 0.1%
The viscosity, storage stability, and the like of the resin composition were

13
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Oxi dation Wet *2 Done Done Done None Done Done
Surfactant None None Added None None None Aqueous
amoni a Added Added Added None None Added H of CB
coloring agent 6.8 6.8 6.8 7.2 2.7 9.6 " Gas phase
oxi dation using ozone 12 Liquid phase oxidation using
sodi um peroxodi sul fat e aqueous solution 10 The carbon
bl ack col oring agent was m xed with the follow ng raw
materials by wusing a triple-roll mll to prepare a
measwmil eowdliog trths éadlowigg metiods.c ohlpossitliscme siBvephdable 2.
A-type epoxy resin ("RE410" manufactured by N ppon
Kayaku Co., Ltd.): 20% 15 Met hyltetrahydrophthalic
anhydride ("MH700" manufactured by New Japan Chem ca

- Visegsity: Ltd.): 18% Di met hyl ani nomet hyl phenol : 0. 2%

Spherical silica ("SES8FC' manufactured by Tokuyama
Sodde cyscosity pf | thgpsesin BoMpRsiion: Mas gmgpaicdy by 2wing gp E-type

. less, ayveraqge particle dianeter: 8 m: 59, 2% 20
V1809m@89&?f8g§-9§§o WF%CH%?&B&J@M%&H%--) NB%%%RM cone rofor at a
manuf a red by Shin-Efs emcal Co., Ltd.): 0.7%

tem}?fe‘{?tﬁf?nocftgl%a(zeiﬁn‘%%?ri Sr?ﬁeE&a g:h P 1 % The viscosity,
storage stability, and the like of the resin
conposition were 13 neasured according to the
Stor%%éta%vﬂit?g met hods. The results are shown in Table 2.
Scosity: The viscosity of the resin conposition was

o ot ey 4708 afn SohifRGioR MRERAE Ehitet plfica (nide
visc%s:it(};? 6?82 Q[ST? ?E&?F#f}@ ?p{hgzégna%ﬁosﬁﬁ)tnoﬁo REL G prddretiorMvere
measured, and an increase rate (%) of the viscosity 30 days after production to the initial
viscosily was determined. The larger the value, the poorer the storage stability.

A TBA semiconductor section was sealed by using the resin comppsition, and
the resin composition was cured by heating at 100°C for one hour and at 150°C for one

hour to obtain a semiconductor sealing material. The properties of the semiconductor

sealing material were determined according to the following methods.

Dispersibility:

The cross section of the semiconductor sealing material was phot_ographed bjr
using an optical microscope. The number of undispersed aggregate particles present in
the micrograph (x 200) was counted to evaluate the dispersibility according to the
following five stages. The stage “5” indicates the most excellent dispersion state.

1: The number of undispersed aggregate particles is 50 or more in 0.25 mm?.

2: The number of undispersed aggregate particles is 10 or more and less than 50 in 0.25
mm?.

3: The number of undispersed aggregate particles is 5 or more and less than 10 in 0.25

2
mm. .

14
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The viscosity of the resin conposition imediately
after production (initial 10 viscosity) and the
viscosity of the resin conposition 30 days after
producti on were neasured, and an increase rate (% of
the viscosity 30 days after production to the initia
viscosity was determ ned. The |arger the val ue, the
poorer the storage stability. A TBA sem conduct or
section was seal ed by using the resin conposition, and
4: Theenungwi of codippsicdi apgregas wutides syl bembienandaless1 QAL 5f iar0.25
ong hour and at 150C for one 15 hour to obtain a
@i conductor sealing material. The properties of the
sen1conductor sealing material were detern ned
- N ershiapersgd egeregnie pasticlonits gbwayaioad-2Dnsper si bility:
The cross section of the sem conductor sealing
mat eri al was phot ographed by 20 using an opti cal
Vln1croscoE$ The nunber of undispersed aggregate
O S pr esent in the micrograph (x 200) was

ted to eyaluate the dj spersibili according t '
thgﬂwr SPGB, vttt sl asq pubd 56 Pisgrisa e Golumnar

medglintlB sofiEn  The HeBilepenf sbdibéa vy Hlgpal TR Hadh a o
By T8 0 LIPS0 AP0 0 A0

s SUE e AL GR082S SRORSHBS B USSRy B
washedsiRa bf]ye%pgglgg Q%Itfgo_e‘lﬁf 15 glnLgﬁlg & Whe@fstofP ‘i)ﬁdgé‘g TypE2768”

than 5 i persed aggr egat

. maR@iduied B Y@k@g?%mmnlme&n@@omuonﬁ Vi elhBa A (crn ?) and the

resistivity he sem conductor sealing materia

thichikis h€en) of tieappsarfaceCst! thomdasurtRastdpRoiBith wHe Qhé@ﬁred and
The neasurenment speci nen was allowed to stand at a

' the volume resistivity ((2-cm) was calculated from the following equation.

Volume resistivity (Q-cm) =R x (A/t)

Shading properties:

The semiconductor sealing material was processed into a plate with dimensions

- of 50x50%0.5 mm to prepare a measurement specimen. The reflection optical density

(OD) was measured at five points on the surface of the specimen by using a. Macbeth

densitometer (“RD-927" manufactured by Kollmorgen).

15



TABLE 2

tenperature of 25C and a relative humdity of 60% for
12 hours or nore, and placed between stainless steel
el ectrodes. The resistance R'(0) of the neasurenent
speci men 10 was neasured by applying a voltage of 15 V
usi ng a Wheatstone bridge ("Type 2768" manufactured
by Yokogawa Hokushin Electric Corporation). The area A
(cm and the thickness t (cm of the top surface of
trhe—reasurerent speci nen were neasured, and the

me resistivity (S2-cn) was cal cul ated fromthe

oW ng%eqjati on. 15 Volune resistivity (@Qcm = R X
< qShadi-hg properties: The sem conductor sealing
r't &l \WaS|processed into a plate with di nensions
Ox50xO. 5|mMm to prepare a neasurenent speci nen. The
ection optical density 20 (OD) was neasured at
points on the surface of the specinmen by using a
et h densitoneter ("RD 927" manufactured by

PecO
c

oEmmple3-

Tofpdeat

=@
T PE
oo —

Z = —h S 0 5 —=h 2
Compars®
Exasuple2

— 2N

QAEO\J%\IE. X OWM UN

Comparative
Example 1
321
i45
1
3.0x10%
0.9

Example 3
22.0
114
4
2.9x10'¢ -
1.9

Example 2
219
115

4
2.9x10%
1.9

Example 1
22.1
113

5
3.5x10"
2.0

Viscosity (Pa's/25°C) -
Storage stability (%)
Volume resistibility ({2-cm)
Shading properties (OD)

Dispersibility

horgeR). |15 v o UWv >NidOMO V' Nx OW
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FN- N_ X CZ7 N N9 CA"N~XfVNv~ E y46 N
MN mMN9 Q7 h As is clear fromthe conparison
bet ween the exanpl es and the conparative exanples,
the carbon bl ack col oring agent of the present
i nvention manufactured by the manufacturing nmethod of
the present invention exhibits excell ent
di spersibility in the resin conponent. The resin
conposition prepared by using the carbon bl ack
colfor isnded fagmnthe abniphgspr betertn ity exendes enchiliz ¢amparative
hi gh volune resistivity and excel | ent shadi ng
exapplopaht cabon Hadk efloring agdnt of theljwesehl inedution nomufagtugkht the
of the present invention is suitable as a black =
mangigicorringgmeifedhiof ey presens riheastign cxbibits extellant drapessibidity in the
- .resin conposition. 17 CLAIMS 1. A carbon bl ack .
resig 6PBPPRFGL agkiiet resin compesifipe prepataddty wing the garben dack) coloring
t he carbon RQl ack col orji ng agent having a structure in

ageRiitdhe PEpeAt ABYCNHOW coils Augh velpmesqistivey gpd gxcqlisphsiding

on.a syrface of a carb | ack, parti cl wet . ..
PrORSRSictat 1BFELR R ol et Oﬁﬁﬁ%ﬁrwt invention is
suit%ﬁ%sefslofaagfaﬁi_(S,ccglce)grhga Caeg,r(cjentb ¥of mgrln?dongl?c%rh aS\e/él{I]l% ?na?el?ia?f resin

* composition.
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2. A nethod of manufacturing a carbon black col oring
agent for a sem conductor 10 sealing material, the
nmet hod conprising: subjecting carbon black to wet
oxidation in a sodium persulfate agueous sol ution or
an amoni um persul f at e agueous sol ution, renoving
reduci ng salts by deionization, adding an ammoni a
aqueous solution to adjust " the pH of the slurry to
4.0 to 12.0, causing the carbon black to react with
ammoni a, purifying the GL&IYI§ by renoving foreign
matter fromthe slurry, and drying and grinding.: 15
the carbon black. 3. The method according to claim 2,
wherei n the carbon bl ack subjected to dry oxidation
i n lady spibenback, ppleEng qeent @5t 2 SemERRdwRor sling meferial, the

met hod according . to claim?2, wherein a surfactant. i s
carbg gk GRIGHIE S BAYinag STH UIARTEHOIbiogEIual kydfgen of a carboxy!
oxj datjon. 18 . . . i
group formed on'a surface of a carbon black particle by wet oxidation using sodium

persulfate or ammonium persulfate is replaced by ammonia, and having a pH of 3.0 to

8.0.

2. A method of manufacturing a carbon black coloring agent for a semiconductor

sealing material, the method comprising: subjecting carbon black to wet oxidation in a

‘sodium persulfate aqueous solution or an ammonium persulfate aqueous solution,

removing reducing salts by deionization, adding an ammonia aqueous solution to adjust ~

- the pH of the slurry to 4.0 to 12.0, causing the carbon black to react with ammonia,

purifying the slurry by removing foreign matter from the slurry, and drying and grinding.:
the carbon black.

3. The method according to claim 2, wherein the carbon black subjected to dry

oxidation in advance is subjected to wet oxidation.

4. The method according to claim 2, wherein a surfactant is added when

subjecting the carbon black to wet oxidation.
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