Speci fication An Agent and a Method for Preventing Epoxy- Bl eed- Qut
Technical Field The present invention relates to an agent and to a
met hod for preventing epoxy-bleed-out in a die-bonding step for adhering
and fixing sem conductor devices such as |lead frames and printed wring
boards to I C chips with epoxy resins. Background Art In a

di e-bonding step to adhere and fix sefR¥hdtidakionievi ces such as | ead
frames and printed wiring boards to IC chips with epoxy resins, resins or
additives bl eed out upon application of epoxy resins (epoxy-bleed-ouz>/?

when surface-roughness of bonding surfaces (usuall |lated with gold
silver, copper,BafBgaFuffdefc MO qﬂ%ﬁéYﬁnE&ﬂﬁgéﬁﬁﬁ?%ﬁ%%e%T%gbolIuted

wi th organi ¢ substances such as discoloration preventing agents and
seal ing agents. The epoxy-bleed-out inpairs die-bonding strength and cause

defects in a s iL.e-hbondi ng step. Conventionally, in order
to prevent sucﬁ£§§g§§eglg%é§&gbut, sur face-roughness of bondi ng surfaces

vashed Lo romve contaRent shaee tdBrY BT8R R a8 o & Bttt 85 nartng

washed to renpve contam na i ncé surface-rou

strength and i npge LeeogRktihgn RACIH Moo Eiﬁﬁg ; dpch % it
cannot be reduced gepenging%oﬁ Si uaﬁf%ﬁgfnags |ngqg# sd?#%%%%,gg¥§o§5r
adhering and fixing semiconductor devices such as lead frames

and printed wiring boards to IC chips with epoxy resins.

Background Art
In a die~bonding step to adhere and fix semiconductor
devices such as lead frames and printed wiring boards to IC
chips with epoxy resins, resins or additives bleed out upon
application of epoxy resins (epoxy-bleed-out) when .
surface-roughness of bonding surfaces (usually plated with
gold, silver, copper, palladium, etc.) is too high or when
surfaces are polluted with organic substances such as
 discoloration preventing agents and sealing agents. The
epoxy-bleed-out impairs die-bonding strength and cause
defects in a subsequent wire-bonding step.
Conventionally, in order to prevent such epoxy-
bleed-out, surface-rdughness of bonding surfaces has been
reduced to suppress a capillary action or surfaces have been
washed to remove contaminants. Since surface-roughness
affects die-bonding strength and image recognition capacity
of assembled machines, however, it cannot be reduced

depending on situations. Washing of surfaces, also



I npai.ring effects of discoloration preventing treatnent and sealing
treatnent, is problematic. The present invention resides in
establishment of a nmethod for preventing epoxy-bl eed-out that does not
adversely affect die-bonding strength or assenbly properties and that

does not inpair an effect of discoloration preventing treatnment or that of
seal i ng treat menimpairpngcebiarts oif dHSchRaRtioR prevenhding feainent and

i ntensive research by the present inventor, it was found that

epoxy- bl eed- out £8AlbBIeEIPRFMENEY cAtePONPLEMAtECei ng base material in a
sol ution cont ai ni ng s&gci fic organic conpounds and,nmakin n organic film
adsorbed on the surfaR@sPHESHNEL éﬁvﬁpﬁﬁgg. resmesB&EeBSE%bsﬁémgﬁHi R§, at he
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epoxy- bl eed-out characterized in that wiring base nmaterials are i mersed
in the agent for preventing epoxy-bleed-out in a die-bonding step in a

sczam' conduct or mapufacheirad o @GRS I ERHEIdH Ng at | east one

As aresult of intensive research by the present inventor,
it was found that epoxy-bleed-out can be easily prevented by
immersing base material in a solution containing specific
organic compounds and making an organic film adsorbed on the
surfaces of plated planes.

Based on the finding, the present invention provides:
.1 . An agent for preventing epoxy-bleed-out in a die~bonding
step in a semiconductor manufacturing proéess characterized
in that it contains at least one organic compound selected
from carboxylic acids or thiols having three or more carbon
atoms in the straight chain, carboxylic acids or thiols having
benzene rings, carboxylic acids containing mercapto groups
or hydroxy groups, unsaturated polyalcohols, nitrogen-
containing heterocyclic compounds containing sulfurs in the
molecules, and derivatives thereof;
2. A method for preventing epoxy-bleed-out characterized in
that wiring base materials are immersed in the agent for
preventing epoxy-bleed-out in a die-bonding step in a

semiconductor manufacturing process containing at least, one



or gani ¢ conpound sel ected from carboxylic acids or thiols having three or
npre carbon atons in the straight chain, carboxylic acids or thiols having
benzene rings, carboxylic acids containing nmercapto groups or hydroxy
groups, unsaturated pol yal cohols, nitrogen-containing heterocyclic
conpounds containing sulfurs in the nol ecul es, and derivatives thereof, or
the agent for SEIARS PRIVKEL selectedufrts caprbyeyldn abiédsi ornghhaie
materials; 3. Awring base material and a sem conductor package
characteri zed iTR%iRg & HA PER nCa3pPRce bems olr pblkg - stbadelit oohain,
preventing treatnent by imersing the wiring base material in the agent
for preventing @5&3@%3&&9&@@ PR Bbigile-pRadaizanse xiagsenrashanyior
manuf acturi ng process contajning at |east one organi ¢ conpound sel ected

from carboxyl iZELHS FOVr2HHRT JESRREC t BFSRPHr OFORRAERKBOGTAEBRE i n t he
car bosyl i o aci AR 11§ AL T oS B Ig BReRs reLpeC S BRSHEdESt ed
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hydroxy groups, unsaturatéd polyal cohol's, nitrogen- containi
heterocyclic comatditsetddi it Nhsul t8é§ halvéNBeen subjected to epoxy-

¥ bleed-out preventing treatment by immersing the wiring base
material in the agent for preventing epoxy-bleed-ocut in a
die~-bonding step in a semiconductor manufacturing process
containing at least one organic compound selected from
carboxylic acids or thiols having three or more carben atoms
in the straight chain, carboxylic acids or thiols having
benzene rings, carboxylic acids containing mercapto groups
or-hydroxy groups, unsaturated polyalcohols, nitrogen-
containing heterocyclic compounds containing sulfurs in the
molecules, and derivatives thereof, or spraying the agent for
preventing epoxy-bleed-out on the wiring base material;
4. A wiring base material and a semiconductor package
characterized in that at least one organic compound selected
from carboxylic acids or thiols having three or more carbon
atoms in the straight chain, carboxylic acids or thiols having
benzene rings, carboxylic acids containing mercapto groups
or hydroxy groups, unsaturated polyalcochols, nitrogen-

containing heterocyclic compounds containing sulfurs in the



nol ecul es, and derivatives thereof is adsorbed on the surfaces; and 5. A
solution for preventing discoloration or for sealing treatnent
characterized in that it contains the agent for preventing epoxy- bl eed- out
conprising at |east one organic conpound sel ected from carboxylic acids or
thiols having three or nore carbon atonms in the straight chain, carboxylic
aci ds or thiol SURkEFREeBen2BAedprAYativespshpres fadisdadseames Mg capt o
groups or hydroxy groups, unsaturated polyalcohols, nitrogen-containing
het er ocyclic co%%%g%@§src%ﬁ #aining sulfurs in the nol ecul es, and
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nore carbon atons Int straight chain car

aci ds such as capf@kCoaCfiol 6l BakiHGE HenG@Hd) i é”'déﬁ%&i&llc acids
((JerrHerr]COOH), enanthic acid (CHerr]Herr] , pelargonic acid

(513[ err] H err] CObhtatARhCmaetd ptel gfrichidseiod woxwrgiaﬁwg C unsaturated

polyalcohols, nitrogen-containing heterocyclic compounds

containing sulfurs in themolecules, and derivatives thereocf.

Embodiments

Although the agent for preventing epoxy-bleed-out
according to the present invention is applicable especially
to semiconductor devices such as lead frames and printed
wiring boards, its application is not limited to them and it
can be applied to any products in which epoxy-~bleed-out may
occur during a die-~bonding step.

As organic compounds that are contained in the agent
for preventing epoxy-bleed-out according to the present
invention and that have a function to prevent epoxy-bleed-out,
the following organic compounds can be mentioned:

A: Carboxylic acids or thiols having three or more carbon
atoms in the straight chain

For exampie, carbokylic acids such as caproic acid
(C.H,,COOH) , butyric acid (C,H,COOH), enanthic acid (C.H,,COCH),

pelargonic acid (C.H,,COO0H), capric acid (C,H,,CO0H), undecylic



acid (CJerr]Herr]COOH), lauric acid (CJerr]Herr]COOH), tridecylic acid
(Clerr]H err]COOH), nyristic acid (Clerr]H err] COOH), pentadecylic acid
(Jerr]Herr]COOH), palmtic acid (Cerr]H err]COOH) , heptadecylic acid
(Jerr]H err]COOH), stearic acid (CJerr]H err] COCH), nonadecanoic acid

(err]H err] COOH), behenic acid (C(Jerr]H err]COOH), oleic acid

(Cerr]H err] COOHreide UgHe, CASH) ( Glastr i 2¢ id OBGH,,COPAYL ekriderglic acid
(derr]Herr]COH), and linolenic acid ( err] H err] COOH); and

thiols such as pehﬁaﬁeﬁqﬂ%ﬂ) o oYk @rag BY) (CoBHEA6HM, opentadecylic acid
(Cerr]Herr]SH), decanethiol ((er r] H[ err hexadecyl| mer capt ane
(Clerr]H err] SH), (8nH4G808Hpt R lﬂ;‘-&sﬁhgﬁgﬂ) ,” heptadecylic acid
(HS(CH[err])[err]Sl( err])[err]); B Car boxylic acids or thiols having
benzene rings: O@I)aarrrﬁt@arrﬁq rahedzFcEabPAE) » nonadecancic acid

N H t H
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For exanple, nerca toacetl ¢ .acid
HOOO( CHOH) B3 (BRI oy LEFSb bl T L8 co0m) popna
((axarrpl e, buw:\;!ji é g - [:e c]l(df[? Wéé\l’ O—Qndl%utenedl ol °
(HOCH] er r ] CH=CH( F‘%; & trogen cont ai ni ng heterocyclic
conpounds contai ni ng ?HiéfésshEht he g@'n%% e%hml énfmgf’&gxgwéﬁgt igl

t hi obarbituric acr d, or prév oXYy- odt

o eumenany ces T FSEL") ARZEERERIBELTS selaf) o LLame ppatons argon
- 5- (C,6H4.SH), and mercapto-propyl methoxy silane
(HS (CH,),S1({OCH,););
B: Carboxylic acids or thiols having benzene rings:
For example, nitrobenzoic acid (O,NC,H,CCOH), benzyl
mercaptane (C,H;CH,SH), etc.:
C: Carboxylic acids having mercapto groups or hydroxy
groups:
For example, mercaptoacetic acid (HSCH,CO0H), mucic acid
(HOOC (CHOH),COOH), etc.:
D: Unsaturated polyalcohols:
For example, butynediol (HOCH,C=CH,0H), butenediol
(HOCH,CE=CHCH,0E), etc.; and
E: Nitrogen-containing heterocyclic compounds containing
surfers in the molecule:
For example, thiobarbituric acid, etc.
An agent for preventing epoxy-bleed-out containing at
le_ast. one organic compound selected from the above organic
compounds_and derivatives ther;eof is included in the present

invention.



The agent for preventing epoxy-bl eed-out according to the present
invention contains 0.1 ng/L-100 g/L, preferably 10 ng/L-10 g/L of the

above organi ¢ conpounds. If the concentration of the above organic
conpounds is too low, the effect of preventing epoxy-bl eed-out cannot be
obtained. |f the concentration is too high, a higher effect cannot be

expected and thus iThe agRRt e qreaenting epgien-direddsve asaplifdng to
conmpounds are hardly soluble in  water, organic solvents such as alcohols
and ketones arBN@RIERS SNt riyeRf ¥y contalins §.adug{Fok00 gk 1 refqrably
preferably 1-50 g/L,of hori.c ci d- based, phosphoric aci d-based, or organic
erd basen priurebhsEr 8/Eoadather 2Bags PeganLe conpRugddeci on, 1

/L-10 g/ L, bly 10 [errla/L-1 g/L i oni c, cationi d
oni oni G sur {26t ant Lt 1 RETSETIF A Gl Ot Ena DAV E GHARHLC | SOTRRATS ¢o
agent for prevEnt) 1o epuiy Sl 38 PESVERTign Epdikbr eBaZOul 4 gt s on
To-s0rerriC  speaBREN cnbh A et iteatlon T EOL B REAAAY etess 1
weak If the t t ype .l hi,gh, I gher; eff.ec e expected
and it is not ggggé?ag%e?kﬁe&engﬁganéﬁﬁ%hqfo}spP€§E f%%gﬂ%%%%V-blégd-out
can be conducted bynliATEESIdMbIE Dt RS @oiBbenidd! akB Ras@iytdOTuie AD

agent for preventing epoxy-bl eed-out” or spraying (shower, spray, etc.) the
sol ution of anyagest, Jfaie¥eNeAds such as alcohols and ketones are add=lt,
if required.

In addition, 0.1~100 g/L, preferably 1-50 g/L of boric
acid-based, phosphoric acid-based, or organic acid-based
pHE-buffers are added, if required.

In addition, 1 pg/L-10 g/L, preferably 10 pg/L-1 g/L of
anionic, cationic, and nonionic surfactants, alone or in
combination, are added, if required.

It is not necessary to particularly resﬁrict the pH of
a sblution of the agen£ for preventing epoxy-bleed-out.

The temperature of the solution of the agent for
preventing epoxy-bleed-out is 5-80°C, preferably 10-50°C. If
the temperature is too low, the epoxy-bleed-out effect is weak.
If the temperature is too high, a higher effect cannot be
expected and it is not preferable.

| The method for preventing epoxy-bleed-ocut can be
conducted by immersing wiring base material in a solution of
an agént for preventing epoxy-bleed-out or spraying (shower,

spray, etc.) the solution of an agent for preventing



epoxy- bl eed-out on the base materials, and then washing with water, and
drying. A simlar effect can be obtai ned by adding the above organic
conmpounds, maj or conponents of the agent for preventing epoxy-bl eed-out,
to agents for preventing discoloration preventing or sealing treatnent.

By the treatnment_for preventing epoxy-bl eed-out  nentioned above, the above
organi c comoun@%’%ﬁ%ﬁﬁib‘éﬁg&fp teDRE AT s, andstiheRcers bkngywiithg

base materials and a fiI$1$Q£Erising t he organi c conpounds with a
thi ckness of oSt se¥RafHoP8cul es is forned. Therefore, a contact

| e bet | at ed pl_ad inis, i d . |
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adsorbed is very,thlf;cnooadyehse hRtLuenggobs.haRaLEed Lo assemly
properties such as°a W Fe-bonding property & P& MB2pPEFRF ¥OF Nor i s
ffect f di | ' [ ' ' .
Wring base rmt &t ol S o8 (ENoRy LAN-00 868 | B0 SLERLESPhe RRVERTino. ¢ o
to treatment forgiM&eyestaPofPeX¥venbl8§0opULRY e 2R SRt hod are

Exarrp%es #ﬁe p

enconpassed in the present 1nvention. resent

invention will be furdheind ldrdtéee £asegrepint vy fObdRYiBYEXATRL €S,

although it is not restricted by these exanples.
7 mentioned abave, the above organic compounds are adsorbed on

the plated planes of surfaces of wiring base materials and
a film comprising the organic compounds with a thickness of
ohe to several moleéules is formed. Therefore, a contact
angle between a plated plane and epoxy resin is increased to
engble suppression of bleeding of e-poxyi resins. Sincea film
of organic compounds adsérbed is very thin, no adverse
influence is imparted to assembly properties sﬁch as a
wire-bonding property and a molding property. Nor is effect
of discoloration prevention or sealing treatment impaired.
Wiring base materials and semiconductor packages that
had been subjected to treatment for préventing epoxy~
bleed~cut by the above method are encompassed in the present

invention.

Examples
The present invention will be further illustrated based
on the following examples, although it is not restricted by

these examples.



( Exanpl es 1-15). Copper strike plating was conducted as undercoat on
| ead frane base materials made of copper alloy (Cu: 97.7% Sn: 2.0% N :
0.2% and P: 0.03% to inprove adhesiveness, and then silver spot plating
was done on parts of pad parts and inner |lead parts, or either one of
copper plating, gold plating, or palladiumplating was done on the whol e
surface of the |ead Ekaﬂi@les 1-1Afhter that, treatnents for preventing

epoxy- bl eed- out shomm in Tabl es 1-3 were conduct ed. [ Tabl e 1]
Exanpl e No. Copper dtrike plating@was conducted as underdoat on lead
Plating film Silver spot Silver spot Silver spot Silver spot
Silver spot frame biseatnnrrrdrials made Bifesepper aAlegnt(Cu: 9IPLESensn:
Pr esent Absent Conposi tion of Benzotri a-

Benzotria- Ben2oDi,aNibki sGoRk&érand B sdbol0@gt itonimprove adhesiveness- and
zole: zol e: - tion preventing liquid 0.1 g/L

0.1 ¢g/L 0.1 ghenpséimeti spotpElating was done®Rm parts of pad parts and
9.0 - treatnent Bath tenperature ([err]C) 25 - 25
25 - inner leagyparton (29 eltheQJgne of copper platingjogeld
10 - Met hod sion - | mrer si on
| mrer si on . S@&Ialtﬁ@g' or pallad:l_um platlngbrggﬁtdone apdde wholepgugfipce
Absent Absent reatne<£ Butyric acid:
Enant hi ¢ CapPitc 39 58 Qei d: Hept adecyl i ¢ Conposi-  Maj or
conponent 1 g/L /L /L tion
of After t%a%, treﬁgpﬁgﬁ%lkor REFHSHB?H9|§88F35§Fgeh‘°ug
| sopr opyl epPOXY 5 howmS I re conducted 100 nmL/L 100 nL/L
al cohol : al cSROI'™ pi'e d? preven? : Pot assi um

Pot assi um Pot assi um Pota55|un1 Potassiun1agent pH buffer

pyrophos- pyrophos- pyrophos- pyrophos- pyrophos-
phate: 5g/L phate: 5g/L phate: 5g/L phate: 5g/L phate: 5g/L
Sur f act ant - - - - -



Condi.ti ons pH 10.0 10.0 10.0 10.0
10.0 for Li qui d tenperature 25 25 25
25 25 prevention (C) of epoxy- Duration (s) 10
10 10 0 10 bl eed- out Met hod
| mrer si on Shower | mersion |nmersion | mersion
Epoxy- bl eed- out [Table 1] O @) @) O @)
W re-bondi ng (9g) 10.5 9.8 11.2 10.6 9.9
Mol ding (kg/cnferr]) 15.0 16. 2 17.3 15. 4 16. 3
Eval uation D dcororatrion O ExXmple O O
X pregventi ngj®s.T €ct 1 Seal jfg treaj3rent 1 ffect
X X KPlating film X Silver spot fSilver spot iRt 4ad | PivEHspot Silver spot
epoxy- bl eed- out Treau&nt O Terr] Mreke®r 1] 1 Abstd®l T | [RILdtC€T T | Plsent. [ EAsdnt U0
[err]m Eval uat i oNC&iposliicuG@l Or al Bakofd- €YeNt 1 NG eBehBfka- |Benzotna- O NO
di scol orati on, |DiscdléraCPdixbiataticn pr es esle: - Eval ugdieon of |seal i ngj.
treat ment effeqtion prevefdingtiquidor r 01 @h, X1 corr osi®hepr esent o/l
-9- preedatigy 23H 9.0 Exanple No. 9.0 5.0 6]~
7 8 |treatment | Bat®temperature (°C) i25P| ati n¢- film |25 Si | var spot !-
Silver spot Siil ver sp@Pur8ioky®r 10 Tteat nent (10 10 Presept
Present Prese Iﬁz’é}? Pr Metboit ImmeGprpOSi t i on_ (fnmersion Bellnmtsion a1 -
Benzotri a- Bg $ia{ Benzotria- D | or i I SC tion z X
zol e: z ol | Eeatment zole, tion ARGR pr gg;‘:sslngl nnPIILtlgglnﬁl d Abﬁen% gl P/ngent :
0.1 g/L 0.1 g/L 0.1 g/l Butyric acid: | PP | Capric acid: | Lauric 2440 | Heptadecytic
g. 0 gé%omposi- Majgr °(3m7g?né’9}ent j ngﬁ r eat ;’ﬂ?'t Bal hgf)fgenpe BY/LI € °1‘°’d2i5
5 : 25 e+ a0 -
10 14 S°“ of Sovk _ 10 M¥Hbgol: |Methanol: 1"- 8 s Tf?" fops
. DOXY: o . alcohgl: alcohol:
| mrersion | mrEESidd: | mer si on Seal | ng T B8eddnt {100/l | Absent oy mis
Absent AbS Rbenting Absent Trealpieldium |Potassium |Potassium |Potassium | Potassium
Thi o- NBgegpt O- |pH tuffelexaded pyrophos- | pyrophos- |pyrophos- pymphosg R yfophos-
aci d barbitUric acetic acid: nershaeiil |phate: Sg/l. |phate: Sg/l. |phate: Sg/l. | phate: Sgi.
g/ L acijd: 1 g/ lSurfadany/ L -1 qg/L - - - -
| sopr opyl Conditions |pH 108kt hane10.0 10.0 10.0 10.0
for Liquid temperature
prevention | (°C) = - > x5 z
of epoxy- | Duration (s) 10 10 10 10 10
bleed-out | Method Immersion | Shower Immersion |Immersion |Immersion
Epoxy-bleed-out Q Q @) O Q
Wire-bonding (g) 10.5 9.8 11.2 10.6 9.9
Eval Molding (kg/cm®) 15.0 16.2 17.3 15.4 16.3
valuation | Discoloration
preventing effect o * O O x
Sealing treatment
effect X X X X x
Evaluation of epoxy-bleed-out
O: Opm, A: <100 pm, x: 2100 pm

Evaluation of discoloration preventing effect

C:

no discoloration, x:

discoloration present

Evaluation of sealing treatment effect

(OF

10 corrosion, X:

corrosion present




Conposi - Sol vent al cohol : - - tion of
100 nmi/L 100 nl/L epoxy-
Pot assi um Pot assi um  Pot assi um Pot assi u. bl eed- out pH buffer
pyr ophos- pyr ophos- pyr ophos- pyr ophos- preventing
phate: 5g/L phate: 5g/L p?la%lezz 5/L phate: 5g/L agent
Pol yoxy- able 2] Pol yoxy-
et hyl ene et hyl ene Sur f act ant
nonyl phenyl - - nonyl phe :
et her: et her: Example
1 ng/L N¢. ng/l._Condiibi ons _ pH7 8 9
10. 0 10. 0 10.10 Plady 8im f or Silver spot] | i wdr WSitver spete | Silver =
25 25 25 Pramewty ent i onPrefefter 1] (Pressht ep@Rrgsent Presen:
Duration (s) 10 Composition of | () |Benzotria- = | Betgpteeed| Bepgotria- | Benzot:
Met hod Shower D]scolg,,r,mé isOlFRon nyer 47T Shqwlsy - |zole: zole:
Epoxy- bl eed- out o) vion preventing ]1@1 0.1g/L 0.1gL 0.1 gL 0.1gL
Wre-bonding (g) 9.7 prevenilﬂg P2 1 490 30 90 90
Mol ding (kgicrjerr])  16.0 |iwcatment |2 PP s 17,0 |25 185 2 25
Eval uation Discoloration —%&. cv et 'fl‘ ect -©
@) @) @) "“‘i%%% }ng t+ ent € 19‘6(‘,‘{. 10 : 10
Me ¥ — QN qmon [mmersion | Immersion | Immers
X X X Vg at T o1 g
epoxy- bl eed- out O m&;nf ]Tr'n!lm[vérr] ; [éﬁbﬁemOO[ er|Apsentx: [|absedt100 | Absent
[err]m Eval uati on of {dIsScol oraﬁ On pPreventi ng ef ety Mercpth? | Hexade
no discoloration, x: discolorjation pr§aRPtomponen: | CEFEFat i giivifafic seals Ngid: mercap
treatment effect 0: no carrosion, X: @ 0si on m(gs@mx 1oL, 1g/L
- 10 - [ Tabl e 3] Exarrpl € Isopropyl Methan
11 Cotigosi- | Solveat 14 |alcohal: 15 PI attng filmMoeg o
Copper ol d Gaibwlof Pal | adi uml00migh| | 4di um
Tr eat ment Pr esentgll’;’;y; « AQI—SI ?mnftg }s\gﬁlf P;:assli“%bs Eﬁftsséum P;:“SS;‘
iti - i 4 - pyropaos- | pyropfos- | pyropix
QP:?S} oration pr evecgm)gzl tlzgrgxef/enmxg &nzotri CLphatfe.: Sg/l.  iphate: 5S¢/, |phate: 5¢/L. | phate: 3
- Discoloration liquid agent 0.1 g/L prevefﬁiﬁ@' IpH f&ﬁ;
9.0 3 Surfactant ~ nonylphenyl ~ .treat msL_nt nonylp
Bat h terrperat ure ([err]C 25 - ether: - ether:
Duration (s) 10 -11 mgAL - 11 mg/L
- - Meltdagtions |pH 16.0mer.si qmo.0 - 10.0 10.0
- - - |for Liquid Tengpedhment 25 Abggent 25
Pr esent Absent gedattion [(°C) Present Corrpos | on_of
Seal i ng Tri et han@fepoxy- |Duration (s) - |10 10 Tri etjib@dnol - |10
treatnment liquid - bleed-out AMethed 1. Q g/ | |Shower Immersion | Immersion | Shower
amne 1.0 g/L Epoxy-bleed-out O ®) o ®)
Wire-bonding (g) 9.7 11.3 11.5 10.6
Molding (kg/cm®) _ ]16.0 17.3 17.9 16.2
Evaluation |Discoloration
preventing effect O Q O O
S;fz;l;ng treatment o N « o

Evaluation of epoxy-bleed-out
O: Oum, A: <100 pm x: 2100 ym

Evaluation of discoloration preventing effect

O:

no discoloration, x:

Evaluation of sealing treatment effect

O:

no corrosion,

discoloration present

X: corrosion present

- 10 -



Seal- i ng pH - 9.0 -

- 9.0 treatnent Bath tenperature ([err]C) - 25
- - 25 Duration (s) -
10 - - 10 Met hod
| mrer si on - | mrer si on
Stearic acid [—l:ablg leic acid Mer capt o- Undecylic Decanet hi ol :
Maj or component 1 g/L 1 g/L acetic acid aci d:
1 g/L 1 g/L 1 g/L Conposition Solvent
al cohol : 100—+t-e++HHH—atecehel= aﬁg\,he : 100—/-L—of—epoxy
100 nmL/L 06—ttty 00t 500 EHteed=out; 33
Pot assi um POt aSST Ublting flml Ol 8551 Udpper  POEGP ST UM [ GolaP Ot aS $p il CEaTIEEATT
pH buf f er {’YﬂéﬁﬁgﬂOS- D3tEsEDNOS { Absent PYT OPR&S - Absdaly I OPINOsens
pyrophos- agen Compositicn of Benzotria- phate: bg/L phate: [5g/L
. . iseplpration pr g | Zolg - - - -
phate: 5g/L D(pbjg@g@m 5‘%4;#@”* QEP@PE. 0-12% L
Pol yoxy- preventing % Haetaihit
et hyl ene Lireatment  [2 - 20 . . - -
Bath temgerature (°C) 123 - 1 - 4 FI 2SI ) e "
nonyl phenyl Duration (s) ) —etthert—I—nygftCondirtions
10 0 10 0 Methed 10. 0 Immersion (0. 0 - 10.0yT1o0r -
Li quid tenperafture (] &@medhdn 25 Abddnt Present 2bAbsent i Absent 25 [ Present
25 prevention of Dur at{Cowposfitpy of Sealing | 10 Triethanol- {10 ) 10| Triethanol-
10 1G ﬁp@xy--ﬁf—@éﬁiﬂ%i hod amine LOg/L| bypr siont . Showdpine L0/ |
| mrer si on ﬁgmmr BEL HrersHon—out 20 - Epexy—bleed—ot
0 q Bath temgeraturs (°C) |- 42 - e e 5
g ) Duration (s} = - V10 - Y I 10
\9N rzeizbordl n_g (9) N@t{uﬁxk Tem -Li-’- o Imemlon;[l S 9,, 5:9 O | immersion
. val uat 1 on Mol di ng g/cmer L Mercapto- dexylic ol
9.0 8.9 |Major compokeRt, 3 %‘;f“ s L‘“"""t‘i“’ soiatsidon | gidevent [iia - 0
o) o o o a2
. i = i opyl
Seal ing treat mRaL, Gl Slien Tohoir A% X lyicohol alcohck | Methanol:
@) Eva Eﬂyon of epoxy-bl eedrgwir  {190=L Qoo [ eftchannl ertfgm

[err]100 [err] rﬁnem-ou{ erfr] 100 [ err| m |Potassium Ewaasfuu;atl HataGhm 1 $BOkstinat | Potssium
preventing ef f gesventing (pHbuffer O no dpyek-or Ab¥oles- X mﬁ@ewl ol B¥tPlyF  pyPErSEeRt

Eval uation of E&Hl ing {treatwent—effgpiae:dyl | phae: 54]‘-—9 | patpi gL, Lphate: Se/L
corrosi on present Prior to the treatrre f‘,ﬁ’;r prreventi npg
epoxy-bl eed-ouf, a pdFtE™ t he sanptes wera” subj ect adnﬁpaendl scol oratj'on
preventing tregtnent ar sealing treatnoent The dsnb@gﬂwtl on
preventing treﬁopﬁgifﬁls V\@W conduct ed eyt HEF ol | owi¥E _condiliGYhns: {100
Di scol oration {ffey higui 2 B -or—cahbonent— Henzot rildzole—0t 2 —git
) preven o ﬁﬂr,:;t Y b N A 11 10 w >
pH 9.0 epoxy- Ay arttr-e—Tzoretri1tv )
out Method Immersion Shower Immersion = |Shower Immersion
Epoxy-bleed-out ] O O o - O
‘Wire-bonding (2) 5.2 - 10.8 11.5 9.6 9.2
Evaluation lb;[:lccglr;% zﬁ%;?venﬁng 18.1 9.5 9.0 8.9 173
effect O O O o o
Sealing treatment effect | x Q X % O

Evaluation of epoxy-bleed-out

Q: Opm,A: S100pm,x: 2100 pm
Evaluation of discoloration preventing effect -

O: nodiscoloration, %: discoloration present
Evaluation of sealing treatment effect

O: nocorrosion, x:  corrosion present

- 11 -



Duration: 10 sec. Met hod: | mrer si on The sealing treatnent
was conducted under the follow ng conditions: Seal i ng treat nent
solution: Mjor conponent: triethanolamne 1.0 g/L pH. 9.0
Bat h tenperature: 25[err]C Duration: 10 sec. Met hod:

| mrer si on These base materials were subjected to die-bonding and
Wi re-bondi ng and t hePRe\f (& E8ef bEeapBRpLbf @R RuAKent g @P@éﬁﬁdibg@Ed-OUt:

property, and nol din prgperty. Epoxy- bl eed- out was eval uat ed
according the foﬁl%ﬁfﬁgo nefRogamples Werer sBBIR§LEBpltPedis60pPEREGON
sur f aces, connerciallg .ava%lab e egoxg regan for | owstress die-bonding
was heated at ZVOFEFRTEFOFCBBCMERGL 8 FERLILAA hgeatREAL <parts on which

h . : 12 - . had b i ed
&e?e observed ni cr oscolt GHSPIEEIO0 RECEFREHRY B¥g§§%§9§gV%%§8§B§B§E%§

det er m ned. (ﬁggég-@gg?%&g%ﬁégggg%éPag%&gvaIuated according to the

fol | ow ng netho . Bol gséonducted by
o er T Fos 0 o and ARSI MY SR BRI e
with a pull-test@pponent: benzotriazole 0.1 g/L
pH: 9.0 |
Bath temperature: 25°C
Duration: 10 sec.
Methed: Immersion
The sealing treatment was conducted under the following
conditions:
Sealing treatment solution: Major component:
triethanolamine 1.0 g/L
pH: 9.0
Bath temperature: 25°C
Duration: 10 sec.
Method: Immersion
These base materials were subjected to die-bonding and
wire-bonding and then evaluated for epoxy-bleed-out,
wire~bonding property, and molding property.
Epoxy-bleed-out was evaluated according the follaowing.
method:
After being applied to plated surfaces, commercially
available epoxy resin for low-stress die-bonding was heated

at 200°C for 60 minutes for curing. Then, parts on which the

- 12 -



Mol di ng property was eval uated according to the follow ng nethod:

After commercially avail abl e epoxy resin for nolding was applied on plated
surfaces and then heated at 175[err]C for 5 hours for curing,
shear-strength was determ ned. In addition, the sanples that had been
subjected to the discoloration preventing treatnent or sealing treatnent
were eval uat ed EBPXENI2d fReen PR LD WHLR PEFFVedeRirrgscrPaCRerl (8r3Gh
ef fect of sealing treatnent. The _effect of discoloratjon preventing
treatnent was e9BRUBREHNTECOS FPRFYSLERI At SR TS IR S IBHRSR parts t hat

had b bj ected t t. plati trik | at.i for. th
product s that had bedhiSHoFeRechar BTOPFTEY YRSt SVRRERTAG ANGoGH it 19 A

parts for the products.the whol e surface of which had been plated.
The surface of p?ggiﬁglﬁﬁs“‘ﬁﬁgp&scopi cally observed after immersing in

boi | i f ' g he ef f | i

sas eval Uai eq,  accor e e hEBqating warcapiatcied i afer o et
t : . - - .

been Subj et od (BOSHBE FPRPERG it ThoRe- i e f Wabet i

oc 05copi cal Iy SU06 velt 81 7 57 Rbre R PR ant A 01 11 P tERsxpnerh vas

with the followipg-carRRSI HeMS AlpA0l-8Iddiled Or 24 hours.

Artificial sweat liquid conposition Sodi um chloride: 9.9 g/L

Mclding property was evaluated according to the
following method: |

After commercially available epoxy resin for molding was
applied on plated surfaces and then heated at 175°C £or 5 hours
for curing, shear-strength was determined.

In addition, the samples that had been subjected to the
disc_oloration preventing treatment or sealing treatment were
evaluated for an effect of discoloration preventing treatment
or an effect of sealing treatment.

. The effect of discoloration preventing treatment was
evaluated, according to the metl}od below, on the parts that
had been subjected to spot plating or copper sﬁrike plating
for the products that had been subjected to silver spot
plating and on the plated parts for the products the whole
surface of which had been plated.

The surface of piating was macroscopically observed
after immersing in boiling pure water for 10 minutes.

The effect of sealing treatment was evaluated, according

to the method below, on the plated surfaces both for the

- 13 -~



Sodium sul fate: 0.8 g/L Uea: 1.7 g/L Lactic
.acid: 1.1 nL/L Ammoni a water: 0.27 nL/L pH 5
The results are al so shown in Tables 1-3. (Exanpl es 16-20) Silver
plating, gold plating, copper plating, or palladiumplating was conduct ed
on |lead franme base materials made of copper alloy (Cu: 97.7% -Sn-2. 0%
Ni: 0.2% angrBPduc®sO8%pt had beéhesebvjectad basspomirEldtalsg eard thdyeect ed
to discoloration preventing treatnment or sealing treatnent. Upon the
treat nent, ththagehadf begw endidaied pox plidtdedr onodtheacdwld soprfacehe
present invention was added to the discoloration preventing solution and
seal i ng treatment Thel surfaceasoshpiatingTwbsemacroscopically observed

- 14 - [ Tabl e 4]

Exanpl e after ppmersing in an arpgficial swegr liquid with the

19 20 Plating film Copper Si |l ver spot Gol d
Pal | adi um fobppwing compositipnsptater0°C for 2pr bowvns. Pr esent
Absent Absent Presgnt, . L Benzotriazol e
Benzotri azol e: Artificial sweat liguéfecomposition

0.1 g/L si | ane:

0.1 9/t 0'%ogﬁhm chloride: 9.9 g/L
Sodium sulfate: 0.8 g/L
Urea: 1.7 g/L
| Lactic acid: 1.1 mL/L
Ammonia water: 0.27 mL/L
pH: 5

The results are also shown in Tables 1-3.

(Examples 16-20)

Silver plating, gold plating, copper plating, or
palladium plating was conducted on lead frame base materials
made of copper alloy (Cu: 97.7%, Sn-2.0%, Ni: 0.2%, and P:
0.03%).

These wiiing base materials were subjected to
discoloration preventing treatment or sealing treatment.
Upon the treatment, the agent for preventing epoxy~bleed-
out according to the present invention was added to the
discoloration preventing solution and sealing treatment

solution as shown in Table 4.

- 14 -



Conposi tion of

mer capt ane:
preventing liquid

g/L tion
| sopr opyl
al cohol :
100 nL/L

Pr esent

Tri et hanol -

ani ne:
1.0 g/L

liquid

t reat ment
al cohol :

100 nL/L
9.0

O
10.1
16.5

preventing
t r eat ment{Table 4]

9.0
25
10
| mrers

Tri ef
anm ne
1.0 g
Seal i ng treat nment

25
10

| nrer s

Di scol orati on

preventing effect
O
epoxy- bl eed- out

X

[err]m’

di scol orati on

treat nent effect

- 15 -

Wi r e- bondi ng,

property,
Tabl e 4.

and an ¢
wer e eval uated as

Li nol ei ¢ aci d: Hexadecyl
Lauric acid:
| sopr opyl 1 g/L

100 nmL/L

9.0

Bat h tenperature

di scol orati on
Di scol or a-

| sopr opyl

al cohol :
100 nlL/L

9.0

1 g/L

Evaluation of discoloration preventing effect

C: npo discoloration, x:

Evaluation of sealing treatment effect

discoloration present

O: no corrosion, x: corrosion present

- 15 -

Duratton—<s) 1O Exampic )
Mgl hod 16 BT 0N {RTET ST OTyg 120
Plating filth! €2l T€Blper Siiveyp& 1t Pifatium
; | TraeRA Present Present Absent
anol - . Benzotriazole:
Cbnposi?g?gg 0.1gL
Composinjg’tlil 5 r_l Cinoleic acid; Eﬁgfl&eﬂd' i /L Seali
discoloration 1g/L tnékcaptane: + 9 ¢al1ng
Discolora- 1 & 128/ L | sopropyl
! preventing liquid | Isopropyl
icohol: Isopropyi
preventing ;CO ml;’L alcohol:
treatlgqnpt 100 mL/L a_ N
1 PH B&t br t\,u’.’er gg){ err}C) + =
2 cath temperature | ,o 25 Dur at i on s) ]
1A=L Met-hed
| E)uranon (s) 10 10 = ley
MEevlad Immersion | [mmersion, ,. | A
Trcg1§gnt . Ab Absent | | YPresént. O )
. . |V|‘ % d& ?_l I
10. 1 |5 1 | g d: on
o) O 1ogr. O
PSRl g |t r eat ment] Butd €ClOleic acid: |_
iqui X Eval gati on
. [err]m| [err]: [lerr] 100 [ ¢tglm x:|Ispmeepy] 1
teatmiesn jof di scol ordti on preyenting eff alcohol: (g,
di scol ok%{pf_en_ppeshnp Eval uatid *%%%UL
P na ..carriact AN Learrosiol >
These| BRASBEBRUET ijal s wer e [subj ect ed |23 di e- hzsdi ng
epoxy-b ansz““ﬂlc'b Re—property nnldilp -
2f f ect Ofytloa O 01 atiromr—p oot ers:mrx‘.lg eatrent
T EX A S eeden (O B UHtS—ar g SO ST T S
Wire-bonding (g) |5.3 10.1 3.9 5.7
_ Molding (kg/cm®) [16.5 153 16.5
Evaluation | Discoloration o o o
reventing effect '
Sealing treatment
effect * O O
Evaluation of epoxy-bleed-out
O: Opm, A: 5100 pm, x: 2100 pm




(Conpar ati ve Exanpl es 1-5) Silver plating, gold plating, copper
pl ati ng, or palladiumplating was conducted on | ead frame base naterials

‘made of copper alloy (Cu: 97.7% Sn-2.0% N : 0.2% and P. 0.03%. A
part of the sanples were subjected to discoloration preventing treatnent
or sealing treatnent. The di scol oration preventing treatnment was

conducted under theThebeohkag mabelidbhwere subjecteddteocdierhondiang and
preventing solution: Mjor conponent: benzotriazole 0.1 g/L

pH 9.0 wireppomdiagperandirepovsikiegdeout, wire-banding gronersec.
Met hod: | mmrer si on The sealing _treatnent was conducted under the
foll owing condMpPilgdsg property, aséaw rﬁgfEerc'éaprfeﬁ%sgeﬂeraaﬁonw%ventmn
conponent : trlethanolan1ne 0.1 0 Bat h

tenperature: 25Fé&r Fp&ling treatm?ﬁﬁwﬂ?§ﬁ1eﬁi¥%ﬁ§?d %S in Examphes oS-
| mrer si on These base

materials were subj eCR8dTESUHES. %ﬁdlﬁ}&%ﬁgo“ﬁ AZ Féhdiend * and
cPOXY bl cet out W 1 CcBRRULAR BLonRrn oL yN9 proper (Y, and an ef fect o
Silver plating, gold plating, copper plating, or
palladium pléting was conducted on lead frame base materials
made of copper alloy (Cu: 97.7%, Sn-2.0%, Ni: 0.2%, and P:
0.03%).
A part of the samples were subjected to discoloration
preventing treatment or sealing treatment.
The discoloration preventing treatment was conducted
under the following conditions:
Discoloration preventing solution: Major
component: benzotriazole 0.1 g/L
pHE: 9.0
Bath temperature: 25°C
Duration: 10 sec.
Method: Immersion
The sealing treatment was conducted under the following
conditions: |
Sealing treatment solution: Major component:
triethanolamine 0.1 g/L
pH: 9.0
Bath temperature: 25°C
Duration: 10 sec.
Method: Immersion

1
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The results are al so shown in Table 5.
Conpar ative Exanple

3 4
CGol d CGol d
Pr esent

di scol orati on

Di scol or a-

Absent

No.

5

Absent

Pal | adi um

Absent

[ Tabl e 5]
1 2
Plating film Silver spot Silver spot
Tr eat ment Absent
Absent Conposi tion of

- These baseﬁﬁﬂ%@kih@é%@re sub]tectsd to die—ﬁon‘ding and
i on p

Qn.Q:e-bondJ.ng, and epoxy—bleed-—out, wPf@-VBBhﬁﬂﬁg B@bﬁerty,
tenperature treatnent 10

molding prB@rea:EUanahSl) an effect of dlscolb&atlon prevention

preventing

l'iquid

([err
Met hod

cr sealindirestaemnt were édna;huﬁted.
Conposi tion of
TheSeaisiuid st reez reglgo -shown in Table 5.

Pr esent
Tri et hanol -
am ne: - Seal ing

1.0 g.L treatnment pH

Absent

liquid

| mrer si
Absent

on

9.0 - Bat h tenperature- ([err] O -
- {Table 5] 25 - Duration (s) -
- - 10 - Met hod -
- - | mersion - Epoxy- bl eed-out [err]
X Lerr] X X Comparative Exampff I €-DONding (g) 11.2
10. 8 10.3 No.ll.8 i1 9.6 2 3 A 3
Mol di ng(kg/ cnf ef 1) I5. 3 Plating film 16. 2 {Silver spot | Silfer3pot Gddd / Gold 16. 5{Palladium
Eval uation D scol or at I|@Ratment (Absp:nevenwrsbgmef T eC{Absent Abser) ! Absent
O O CPComposiﬁon of |Sealing { L4 nazqt X X
X O g, | diEd0f0BEIDD - Eval ui Jl 61 “epoxy- bl e¢d- out |-
G Oferrlm [e micp Orferﬂ?ﬂ@@imﬁﬂ] m_x: [er! 8 [err]lm Fval uati on
of discoloratio rdRNE Piing effect |- 5%y na _di scol oratilon . x: I-
di scol oration pm@gg,@gﬁ Ba‘htemPEi)‘a‘I“’u?I lon of $galing treatnent ?Fffect .
O no corrosion, x: cor I nt |
- 17 - (%‘i&ﬁ"t@) =} a—the Ilzgm‘ ng—base—pateri-al-s—which
had been subj ecked tv*‘..;trtcatm: ter—pre BB o—epoxy—bi eeH—ot—tsing
o ] sent
the agent for preventi W‘eﬁf Strt—a é%?%’l-ﬁg—{-‘i—iéﬂe—p'h et —
Sealing treatment |- - - amine: -
. liquid 1.0 /L
Sealing H " " ~ 5.0 -
treatment % -
_ ath temperature | A i 25 }
CO
Duration (s) - - - 10 -
Method - - - Immersion |-
Epoxy-bleed-cut  {A X A x X
Wire-bonding () {11.2 10.8 10.3 11.8 9.6
Molding (kg/cm®) |15.3 16.2 9.5 8.7 16.5
Evaluation | Discoloration
preventing effect * O O O Q
f;fv;ljtng treatment | « « o »

Evaluation of epoxy-bleed-out
QO: Oum,A: <100 pm, x:

Evaluation of discoloration preventing effect

2100 pm

O: o discoloration, x: discoloration present
Evaluation of sealing treatment effect
O: no corrosion, x: corrosion present
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I nvention (Exanples 1-15), no occurrence of epoxy-bleed-out was observed
in the die-bonding step. Also when the agent for preventing
“epoxy- bl eed-out according to the present invention was added to a

di scol oration preventing solution or a sealing treatnment solution
(Exanpl es 16-20), no occurrence of epoxy-bleed-out was observed in the

di e-bonding step. kReakhtgyanples, the wiring-bonding property and
nol di ng property were good. In the base materials that had been subjected

to the discol orationmnptB¥enitnggt begeneatepialsedhidly Hd@aie@ntsul fwaid ect
of discoloration prevention and that of sealing treatnent were attai ned as

expect ed. toOthiehe reharenttarfbr wWissvdntel ig eloxgib femd ey erdiimg the
epoxy- bl eed- out (Conparative Exanples 1-5) was not conducted, occurrence
of epoxy- bl eedagentwisr presendd ngnephry b beddrcii hgecestrefing to Ategreaas: of
t he-lnvention The treatnment for preventing epoxy-bl eed-out in which
the agent for pagesitiong(Bpaxplesebdldii nrogcdirmgnte ¢fiepqredeited-out

i nvention was enployed to adsorb organic conpounds wth an effect of
preventing epoi@shpesgrygd dn the sherboadingf ssepi cohbisretwiercthie exganich
as lead franmes and printed wring boards enables to prevent

epoxy- bl eed- outtOFn Px VAN I56h AR St e 1HBuRqGaFs i & a Hdre fzasensy

di scol oration prevention or that of sealing treatpent. No adverse

i nfl uence was HRYEAEPToHASs & %ﬁﬁytﬁr8p@+§8%§°§%%h°nd%rﬁY$¢F%PﬁmﬁRﬁqE}°n

property and H%Ed%n%é%f¥¥gteéeatment solution (Examples 16-20), no

occurrence of epoxy~bleed-out was ocbserved in the die~bonding
step. In all examples, the wiring-bonding property and
melding property were good. In the base materials that had
been subjected to the discoloration preventing treatment or
sealing treatment, the effect of discoloration prevention and
that of sealing treatment were attained as expected.

On the other hand, when the treatment for preventing
epoxy-bleed-out (Comparative Examples 1-5) was not conducted,
occurrence of epoxy~bleed-out was gbserved in the die-bonding

step.

Advantages of the Invention

The treatment for preventing epoxy-bleed-out in which
the agent for preventing epoxy-bleed-out according to the
present invention was employed to adsorb organic compounds
with an effect of preventing epoxy-bleed-out on the surfaces
of semiconductor devices such as lead frames and printed
wiring boards enables to prevent epoxy-bleed-out in a

die~bonding step without impairing the effect of

- 18 ~
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discoloration prevention or that of sealing treatment. No
adverse influence was imparted on assembly properties such

as wiring-bonding property and molding property.

- 19 -



CLAI V5 1. An agent for preventing epoxy-bleed-out in a die-bonding
~step in a i 1&&& manuf act uring process characteri zeg—-~that—t——-
cont ai rla‘ igw L of at |east one organic conpoumJi'%feISé’séE:edﬁﬁﬁirfeﬁﬂNg

car boxy!| s*r Sthiols having three or nore carbon atons iRERUAEFD |
strai ght chain, carboxylic acids or thiols having benzeng tings, ™= "~~~
carboxylic acids containing nercapto grodFAB3S hydroxy groups, unsaturated
pol yal cohol s, nitrogen-contai ning heterocyclic conpounds containing
sulfurs in the nol ecul es, and derivatives thereof. 2. A nethod for
preventing epoxy- bl eed-out characterized in that wring base materials are
i mrersed i n t he hgent®h 88805 % REETG eS8 2BR EER bRRATH b 18 2 ABERAPRG LEEep
in a sem conductor nanufacturin rocess containing at | east _one _organic
o £ it

conpound sel ect eXCFP ot GaF BB PPRELGEPESTMAR UL AT DI MR RATTEThFBaraFtRE & ed

banzone rings, ol BBRDF t0 ST HRLLS TG FTTRY I, BB THRo SPRESP IR AP agy ted

groups, —unsaturggg @Q#gﬁ%ifﬁég'f%ié‘é tc{xgg&’l‘g;i%”g%g%ggtﬁfé "QEYRIE carbon

conpounds contai it hg Su € no erivatrives theredf, or

the agent for preyept ig:6aQbea1dieafach! deyriraeraonat e 1141000935

materials. 3. W ring base material and a sem'conductor pa

characterized i npthabnkheynhay ec L8Oz UDE 05d B8k (O ERNANg M3 groups

preventing treatnent by immersing the wiring base material in the agen
for preventing e@ﬁxuyakgﬁ§'Qﬁbup@,aun@h@u?@ﬂ@angoiyaggbﬁoés§eﬁ&ﬁ@@@éﬁtor

manuf act uri ng process -
containing heterocyclic compounds containing sulfurs in the
molecules, and derivatives thereof.
2. A method for preventing epoxy-bleed-out characterized
in that wiring base materials are immersed in the agent for
preventing epoxy-bleed-out in a die-bonding step in a
semiconductor.manufacturing'process containing at least one
organic compound selected from carboxylic acids or thiols
having three or more carbon atoms in the straight chain,
carboxylic acids or thiols having benzene rings, carboxylic
acids containing mercapto groups or.hydroxy groups,
unsaturated polyalcochols, nitfogen—containing'heterocyclic
compounds containing sulfurs in the molecules, and
derivatives thereof, or the agent for preventing epoxy-
bleed-out is sprayed on the wiring base materials.
3. A wiring base material and a semiconductor package
characterized in that they have been subjected to epoxy-
bleed-out preventing treatment by immersing the wiring base
material in the agent for preventing epoxy-bleed-out in a

die-bonding step in a semiconductor manufacturing process

eet Has Been Replaced

T



cont ai ni n organi ¢ conpound sel ected from _carboxylic acids or
- thiol S\A mm‘ ﬁa\;\“\m nore carbon atonms in the strai ghty:e&HEET GaRbexyl i c
| . 3 B : L L v

aci ds lof whaving benzene rings, carboxylic acidsicont agiy .Fﬁe'r'cap;io
groups or hydroxy groups, unsaturated pol yal cohols, ni Mﬁg@ﬂ—-—iﬁg‘g’ﬁtaj.ni.nig
het erocycl i c conmpounds containing sulfurs in the nolecules, and

derivatives thepatkhindngpayiesst magedaiioer cousvend | sglepvad- Bremd- out
on the wiring base material. 4. A wring base material and a

sem conduct or packagylicharadsest Zdtio ks theatingt theast onmome gaxiborcatpnand
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> characterized in that at least one organic ccompound selected

from carboxylic acids or thiols having three or more carbon
atoms in the straight chain, carboxylic acids or thiols having
benzene rings, carboxylic acids containing mercapto groups
or hydroxy groups, unsaturated polyalcohols, nitrogen-
containing heterocyclic compounds containing sulfurs in the
molecules, and derivatives thereof is adsorbed on the
surfaces.
5. A solution for preventing discoloration or for sealing
treatment characterized in that it contains the agent for
preventing epoxy-bleed-out comprising at least one organic
compound selected from carbo:fylic acids or thiecls having
three or more carbon atoms in the straight chain, carboxylic
acids or thiols having benzene rings, carboxylic acids
containing mercapto groups or hydroxy groups, unsaturated
polyalcochols, nitrogen-ccontaining heterocyclic compounds

containing sulfurs in the molecules, and derivatives thereof.
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